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01019.1 DESCRIPTION

This Section covers measurement and payment practices utilized by Sunrise Engineering in
performing its contract management services according to the requirements of these Specifications
and other parts of the Contract Documents.

01019.2 MEASUREMENT

01019.2.1 METHODS

The method of measurement and computations to be used in determination of quantities of material
furnished, and of work performed under the Contract, will be those methods generally recognized as
conforming to good engineering practice.

When items of improvement, equipment, or service referred to herein as "work" are shown on the
plans and/or called for in the specifications for the Contractor to furnish, install, or provide, the items
of work shall be measured and paid for in one of two ways.  First, if the item of work is considered
incidental to other items in the Bid Schedule, no separate measurement and payment shall be made
and no separate bid item in the bid schedule will appear.  In this case measurement and payment for
this work shall be included by the Contractor in other bid items on the bid schedule.  Second, when
shown separately on the bid schedule, the item of work shall be measured as called for in the
specifications and paid for at the contract unit price for that work.

01019.2.2 ACCURATE PRICING

The Bidder shall include a price for all bid items in the Bid Schedule and the Schedule of Values if
required.  Failure to do so may render the Bid non-responsive and may cause its rejection.  All bids
will be checked for errors.  In the event the total "amount" indicated on the Bid schedule for a bid
item does not equal the product of the unit price times the estimated quantity, the unit price shall
govern, and the amount will be corrected accordingly.  In the event the Bid Total does not agree with
the sum of the prices bid on the individual bid items, the individual item prices shall govern and the
total for the Bid schedule will be corrected accordingly.  The Contractor shall be bound by any such
corrections. For "Lump Sum" bid items, where applicable, the total shown on the Schedule of Values
shall equal the amount entered for the corresponding bid item on the Bid schedule.

01019.2.3 U.S. STANDARD MEASURE

All work completed under this Contract will be measured by U.S. standard measure for the units
described herein.  Work performed by the Contractor will be measured in those units in accordance
with the procedure described herein.

01019.2.4 MEASUREMENT BY ENGINEER

Since the quantities appearing on the Bid Schedules are approximate only and are prepared for the
comparison of bids, all work and materials are subject to measurement by the Engineer.
Measurement of work performed by the Contractor on Bid items with unit prices other than "lump
sum" will be for the actual quantities of work performed and accepted, or material furnished in
accordance with the Contract.  In the case of lump sum bid items, the Engineer will verify that all of
the work represented by the bid item has been completed.

01019.2.5 VARIATIONS IN QUANTITIES OF WORK

The scheduled quantities of work to be done and materials to be furnished may each be increased,
decreased, or omitted at the Owner's discretion.
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01019.2.6 MEASUREMENT BY LUMP SUM

The term "Lump Sum" when used as a unit of measurement for a specific improvement or separate
component of a unit shall include all work necessary to complete that entire unit, including all
necessary fittings and accessories delineated by the pay limits as shown on the Drawings.  If no pay
limits are shown on the Drawings, then the improvement shall include all fittings and accessories
within 5-feet of the item.

01019.2.7 MEASUREMENT BY LINEAL FOOT

All work measured by the lineal foot shall be measured parallel to the centerline.  For water and gas
piping, no deduction will be made for valve, fittings or carrier pipe.  For sewer collection piping,
measurement shall be to the inside surface of connecting manholes.  Piping connected to structures,
except headwalls, shall be measured to a point five (5) feet outside of that structure, unless indicated
otherwise on the Drawings.

A station, when used as a unit of measurement, will be 100 lineal feet.

Items measured by the lineal foot; such as pipe culverts, guardrail, under-drains, etc., will be
measured parallel to the base or foundations upon which structures are placed.

The thickness of plates and galvanized sheet used in the manufacture of corrugated metal pipe, metal
plate pipe culverts and arches, and metal cribbing will be specified and measured in decimal fractions
of inches.

01019.2.8 MEASUREMENT BY AREA

Area computations will be made from actual horizontal and transverse measurements made on the
site of the work.

Structures will be measured to the neat lines shown on the plans or as altered to fit site conditions.

Lumber will be measured by the thousand feet board measure (M.F.B.M.) actually incorporated in
the structure.  Measurement will be based on nominal widths and thickness and the extreme length of
each piece.

01019.2.9 MEASUREMENT BY VOLUME

In computing volumes of excavation, the average end area method will be used unless the Engineer
and Contractor agree, in writing, to an alternate method.

Materials to be measured by volume or by load count shall be hauled in approved vehicles and
measured at the point of delivery.  Vehicles for this purpose may be of any size or type, provided the
body is shaped so the actual volume may be readily and accurately determined.

When liquid bituminous materials are measured by the gallon or ton, volumes will be measured at
60° F, or will be corrected to the volume of 60 degrees F, using ASTM D 1250 for asphalt or ASTM
D 633 for tars.  When bituminous materials are shipped by truck or transport, net certified weights or
volume subject to correction for loss or foaming, may be used for computing quantities.

01019.2.10 MEASUREMENT BY WEIGHT

The term "ton" will mean the short ton of 2,000 pounds avoirdupois.
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When measurement units require weighing materials for payment, the Contractor shall be responsible
for providing weight measurement from commercial certified scales or from scales provided at the
job site which are certified in the state wherein the work is located.

Cement will be measured by the ton or hundredweight.

01019.2.11 CONVERSION OF WEIGHT TO VOLUME

When requested by the Contractor and approved by the Engineer in writing, materials specified to be
measured by the cubic yard may first be weighed and the weight converted to cubic yards for
payment purposes.  Factors for conversion from weight measurement to volume measurement will be
determined by the Engineer and agreed to by the Contractor before this method of measurement of
quantities is used.

01019.2.12 SPECIFIC MANUFACTURED ITEMS

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

01019.2.13 RENTAL EQUIPMENT

Rental of equipment will be measured in hours of actual working time and necessary traveling time
of the equipment within the limits of the project.  If equipment is ordered held on the project on a
standby basis by the Engineer, the agreed rental rate, minus the labor and fuel costs, will be paid.

01019.2.14 MEASUREMENT BY EACH

All work measured by each shall be an an individual or single unit.

01019.3 PAYMENT

01019.3.1 SCOPE OF PAYMENT

The Contractor shall receive and accept compensation provided in the Contract as full payment for:

· Furnishing all materials, labor, equipment, tools, transportation and incidentals required for
completion of work.

· All loss or damage due to the nature of the work, action of the elements and unforeseen
difficulties until final acceptance by the Engineer, subject to the provisions of the General
Conditions.

· All costs arising from any infringement of a patent, trademark or copyright.

· Bids shall include all sales tax and all other applicable fees.

01019.3.2 NON-PAYMENT

No payment will be made for:

· Work which is in excess of that described in the Contract Documents.
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· Removal and replacement of defective work.

· Loss of anticipated profits.

01019.3.3 LUMP SUM

The term "lump sum", when used as a unit for payment, shall include all work required to complete
the item, including all necessary fittings and accessories, as described in the Bid Schedule.

01019.3.4 FULL PAYMENT

The Contractor shall receive and accept compensation provided for in the Contract as full payment
for furnishing all materials and for performing all work under the Contract in a complete and
acceptable manner and for all risk, loss, damage or expense of whatever character arising out of the
nature of the work or the execution thereof.

01019.3.5 VARIATION IN QUANTITY OF WORK

The Owner reserves the right to make variations in quantities by adding to, or deleting from,
quantities listed in the bid schedule in order to match the total bid with the money available in the
budget.
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01030.1 DESCRIPTION

This section covers project meetings including the pre-construction meeting and other progress
and/or work coordination meetings conducted to provide communication and awareness to all
parties associated with the Contract.

01030.2 PRE-CONSTRUCTION CONFERENCE

Prior to the commencement of work at the site, a pre-construction conference will be held at a
mutually agreed time and place to be arranged by the Engineer.  The Engineer shall also provide
notification to all parties expected to attend the meeting.  Attendees will include the following:

· Engineer
· Project Inspector
· Owner/Owner's Representative
· Contractor/Contractor’s Representative/ Subcontractors as appropriate
· Governmental Representatives as appropriate (State, County, Municipal, etc.)
· Manufacturer/Supplier Representatives/Adjoining Contractors, as appropriate.
· Utility Service Representatives as appropriate.

01030.2.1 Unless previously submitted to the Engineer, the Contractor shall bring to the conference one copy
each of the following:

· Contract construction schedule in accordance with the General Conditions.
· Procurement schedule of major equipment and materials and items requiring long lead-time.
· Shop Drawings, samples or substitution proposals for items proposed as substitutions or “or

equal” items.
· Schedule of work that includes the anticipated monthly payment amounts during the contract.
· A Schedule of Values of work to be paid for as lump sum items where partial payment is

anticipated.

01030.2.2 The purpose of the conference is to designate responsible personnel and establish a working
relationship.  Matters requiring coordination will be discussed and procedures for handling such
matters established.  The agenda may include but not be limited to the following items:

· Contractor's Work Schedule.
· Transmittal, review, distribution and approval of Contractor's submittals.
· Processing of applications for payment.
· Maintaining records and documents.
· Critical work sequencing.
· Field decisions and Change Orders.
· Use of project site, office and storage areas, security, housekeeping, and Owner's needs.
· Major equipment deliveries and priorities.
· Interpretation of Drawings and Specifications.
· Contractor's responsibilities for safety, first-aid and sanitation.

01030.2.3 The Engineer will preside at the pre-construction conference and will arrange for keeping minutes
and distributing them to all attendees to the meeting.

01030.3 PROGRESS/COORDINATION MEETINGS

01030.3.1 The Contractor shall conduct regular on-site progress and coordination meetings at least weekly
and at other times as requested by Engineer or as required by progress of the work.  The
Contractor, Engineer, and all Subcontractors active on the site shall be represented at each
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meeting.  The Contractor may, at its discretion, request attendance by representatives of its
suppliers, manufacturers, and other Subcontractors.  The Contractor shall be responsible for
providing written notification to those deemed necessary for attendance at least 36 hours prior to
the time set for the meeting.

01030.3.2 The Contractor shall preside at the meetings and maintain a file of minutes of the proceedings.
The purpose of the meetings will be to review the progress of the work, maintain coordination of
effort, discuss changes in scheduling, and resolve other problems which may develop.
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01200.1 DESCRIPTION

The purpose of this section is to clarify certain aspects of the Project and the Contract that must be
taken into consideration and completed before final acceptance of the Work can be given.  These
items include cleanup, demonstration of acceptable performance of equipment and facilities
furnished and installed, submittals, payment for all work completed, issuance of final acceptance
documentation, accepted repair and restoration of work and materials found defective during the
warranty period.  Specific instructions are provided herein for completion of the Work in such a
manner that it will be fully acceptable and that the Contractor will be eligible for receipt of final
payment.

01200.1.1 RELATED WORK AND REFERENCED SECTIONS

Not used.

01200.1.2 SUBMITTALS

Section 01300 - Submittals
See paragraph 01200.3.5 below.

01200.1.3 DEFINITIONS

Not used.

01200.2 MATERIALS

Not used.

01200.3 CONSTRUCTION REQUIREMENTS

01200.3.1 CLEANUP

The Owner will not give final acceptance of the Work until the Contractor has satisfactorily
complied with the finishing and cleanup requirements contained in these Contract Documents and
with any applicable local regulations.  The Contractor shall accomplish the cleanup operations so
as to leave the work site in an orderly, acceptable, and presentable condition.

01200.3.2 REPAIR AND RESTORATION

All major and minor damage to improvements and finished surfaces resulting from the
Contractor's performance of the Work, whether to materials and equipment located on the project
site or to those constructed under this Contract, shall be repaired to an original, or like-new,
condition before final acceptance will be provided by the Engineer and Owner.  Where damage to
surfaces or materials can not be sufficiently repaired or restored, in the opinion of the Engineer,
the Contractor may be required to replace the entire surface covering or structural member to
achieve an original or like-new condition of the surface or material.

01200.3.3 TESTING

All performance and operational testing of facilities and equipment required by the Contract
Documents, together with any required supportive documentation, shall be completed by the
Contractor and approved by the Engineer prior to final acceptance of the Work.

01200.3.4 ACCEPTANCE FROM PROPERTY OWNER
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The Contractor shall obtain a written release from each property owner on whose property work
has been required by these Contract Documents.  Such release shall indicate the property Owner’s
approval of the restoration and/or replacement of all disturbed improvements, surfaces and
structures.  Any request made to the Contractor by a private property owner, and determined to be
unreasonable in the opinion of the Engineer, may be waived by the Owner.

01200.3.5 SUBMITTAL OF MANUFACTURER'S DOCUMENTATION

All guarantees and warranties, operation and maintenance manuals or brochures, or other materials
furnished to the Contractor by the manufacturer for any equipment or material used for the Work
shall be delivered to the Owner in protective 3-ring binders.  Retainage held to the Contractor in
accordance with the General Conditions of the Contract Documents will not be released until such
documentation is submitted.  See Section 01300 for more detail regarding O&M manuals.

01200.3.6 FINAL ACCEPTANCE

01200.3.6.1 CONTRACTOR’S STATEMENT OF COMPLETION - When the Contractor has completed the
Work under this contract, including all of the Contractor's testing and clean-up, the Contractor
shall inform the Engineer in writing that the Work has been completed and request a final
inspection by the Engineer.  The Engineer will then conduct a final inspection with the Owner and
representatives of the pertinent funding and regulatory agencies.  If items are found by the
Engineer to be incomplete or not in compliance with the contract requirements, the Engineer will
inform the Contractor of such items.  After the Contractor has completed these items, the
procedure shall then be the same as described above for the Contractor's statement of completion
and request a final inspection.

01200.3.6.2 NOTICE OF FINAL ACCEPTANCE - After the Engineer has determined that all work required
under the Contract Documents has been completed and that all of the considerations specified
herein above are satisfactorily concluded, the Engineer will recommend to the Owner, in writing,
that final acceptance of the entire Work under this contract be made as of the date of the
Engineer's final inspection. The Owner and Engineer will then indicate formal approval and
acceptance of the Work by issuing the “Notice of Final Acceptance“ form.

01200.3.6.3 NO PARTIAL ACCEPTANCE - Unless otherwise required by Special Provisions, partial
acceptance of any portion of the Work will not be made.  While Substantial Completion notice can
be issued in accordance with the General Conditions to allow use of completed work for its
intended purpose, no acceptance other than the final acceptance of all completed work will be
made.  No inspection or approval or Notice of Substantial Completion pertaining to specific parts
of the work shall be construed as final acceptance of any part until written final acceptance of all
work is issued.

01200.4 METHOD OF MEASUREMENT

Not used.

01200.5 BASIS OF PAYMENT

Not used.
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01300.1 DESCRIPTION

This section covers procedures to be followed by the Contractor when providing information to
the Owner and/or Engineer to obtain approval of materials, equipment, procedures, etc. described
in the Specifications and Drawings.

01300.2 SHOP DRAWINGS AND MATERIALS SUBMITTALS

01300.2.1 NUMBER OF COPIES OF SUBMITTALS

The Contractor shall furnish six (6) copies of each shop drawing and pertinent materials
information sheet to the Engineer for review. A full set of submittals shall be provided to the
Engineer seven (7) days prior to commencement of construction activity. Following review and
approval, two copies shall be returned to the Contractor for his records, two shall be retained by
the Engineer for inspection and verification purposes, and two shall go to the Owner as working
and archival records.

01300.2.2 SHOP DRAWINGS

01300.2.2.1 CONTRACTOR REVIEW - The Contractor’s shop drawing submittals shall be reviewed by a
qualified representative of the Contractor, prior to submission to the Engineer.  Such review shall
be made to ensure the accuracy and compliance with the technical requirements and performance
described and illustrated in the Drawings and Specifications.

01300.2.2.2 CONTENT - Shop drawings shall include drawings, pictures and sketches with sufficient details
and explanations to reflect the Contractor’s interpretations of components and required
configurations not shown on the drawings, so that a documented record of such can be approved
for incorporation in the Work. These drawings shall be accurate, distinct, and complete and shall
contain all required information, including satisfactory identification of items and unit assemblies
in relation to the Drawings and/or Specifications.

01300.2.2.3 TIMELY SUBMITTAL - Shop drawings shall be submitted sufficiently in advance to allow the
Engineer not less than ten regular working days prior to manufacturing for examining the
drawings.

01300.2.2.4 ENGINEER APPROVAL - When the shop drawings are approved by the Engineer, two sets of
copies will be returned to the Contractor marked "Approved", “Revise as Noted”, “Rejected”,
"Approved Except as Noted", or similar notification.  If changes or corrections are necessary, one
set will be returned to the Contractor with such changes or corrections indicated by a brief
statement, and the Contractor shall correct and resubmit the drawings, in triplicate, to the
Engineer.

Fabrication work shall not commence until the Engineer has reviewed the pertinent shop
drawing/s and returned copies to the Contractor marked either "Approved" or "Approved - Except
as Noted". Corrections indicated on such submittals shall be considered as changes necessary to
meet the requirements of the Contract Documents and shall not be taken as the basis of claims for
extra work.

Approval of shop drawings will not be required for reinforcing steel that is detailed by the
Contractor in accordance with the Plans and Specifications.  Any change from the Plans and
Specifications made by the Contractor in any aspect of the Work shall be approved by the
Engineer in a written Change Order prior to any work being altered from that already approved for
construction.
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001300.2.3 MATERIALS INFORMATION SUBMITTALS

In keeping with 01300.2.1 above, the Contractor shall assemble and submit six (6) original copies
of each manufacturer’s catalog cuts and materials information sheets pertaining to materials and
equipment to be furnished and installed in the Work.  These submittals shall be enclosed in 3-ring
binders.  Failure to submit all materials information may result in the Contractor’s partial
payments to be withheld until submittals are complete.  Photocopies of the catalog cuts and
information sheets will not be acceptable as submittals without prior authorization from Engineer.

01300.2.4 CONTRACTOR LIABILITY

The Contractor shall assume all responsibility and risk for any re-work or other costs resulting
from errors in Contractor submittals.  The Contractor shall be responsible for showing accurate
dimensions and details of connections required to ensure the function of the equipment and/or
component of the Work being illustrated.

01300.3 SAMPLES

01300.3.1 NUMBER OF SUBMITTALS

Whenever requested by the Engineer, the Contractor shall submit at least one sample of each item
or material indicated in the Specifications to the Engineer for inspection and acceptance and do so
at no additional cost to the owner.

01300.3.2 TIMELY AND ORDERLY SUBMITTAL

Samples shall be submitted sufficiently in advance of placement of orders that the Engineer shall
have not less than ten regular working days for examining and testing the material for acceptance
prior to delivery to the job site.  Samples shall be submitted in an orderly sequence and
appropriately identified so that dependent materials or equipment can be assembled and reviewed
without causing delays in the work or mistakes in their identity.

01300.3.3 SELECTION OF COLORS AND TEXTURES

Unless otherwise specified, the Owner and the Engineer will select all colors and textures of
specified items from the manufacturer's standard colors and standard materials, products, or
equipment lines.

01300.4 OPERATIONS AND MAINTENANCE MANUALS

01300.4.1 STRUCTURE OF OPERATIONS AND MAINTENANCE MANUALS

The Contractor shall furnish to the owner four (4) identical sets of Operations and Maintenance
manuals.  Each set shall consist of one or more volumes, each of which shall be bound in a
standard size, 3-ring, loose-leaf, vinyl plastic, hard cover binder suitable for bookshelf storage.
Binder ring size shall not exceed 2.5 inches.  A table of contents shall be provided which indicates
all equipment in the Operations and Maintenance manuals.

01300.4.2 CONTENTS

The Contractor shall include in the Operations and Maintenance Manuals the following
information for each item of mechanical, electrical, and instrumentation equipment:

· Care and maintenance of all finished exposed surfaces.
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· Complete operating instructions, including location of controls, special tools or other
equipment required, related instrumentation, and other equipment needed for operation.

· Preventive maintenance procedures and schedules.

· Complete parts lists, by generic title, identification number, and catalog number, complete,
with exploded views of each assembly.

· Disassembly and reassembly instructions.

· Name and location of nearest supplier and spare parts warehouse.

· Name and location of manufacturer.

· Recommended start-up, testing and troubleshooting procedures.

· Prints of the record drawings, including diagrams and schematics, as required under the
electrical and instrumentation portions of these specifications.

01300.4.3 SCHEDULE OF DELIVERY

Operations and Maintenance manuals shall be submitted in final form to the owner before seventy-
five (75) percent of the Work is completed.  Any discrepancies found by the owner and Engineer
in the Operations and Maintenance manuals shall be corrected by the Contractor prior to final
acceptance of the project.

01300.5 SCHEDULE OF VALUES

At the time of the pre-construction conference, the Contractor shall submit a Schedule of Values
of the Work measured as lump sum bid items.  On the Schedule, those items shall be subdivided
into component parts in sufficient detail as to form a basis for determining progress payments
during construction.  Quantities, and/or prices, shown on the Schedule shall equal the total
contract price for each lump sum item.  Information provided on the Schedule will be reviewed
and approved by the Engineer when found acceptable.  That information will then be incorporated
into the data used for preparing the Application for Payment by the Engineer.

01300.6 CONTRACT CONSTRUCTION SCHEDULE

A construction schedule, prepared in accordance with requirements of the General Conditions,
shall be submitted to the Engineer at the pre-construction conference.  Unless required otherwise
in Special Provisions, such schedule shall show the anticipated time of completion, approximate
start dates of identifiable segments of the Work, and anticipated value of the work expected to be
completed in monthly time periods within the contract period.

01300.7 PROCUREMENT SCHEDULE

At the time of the pre-construction meeting (see Section 01030), the Contractor shall submit a
procurement schedule to the Engineer.  This plan shall include all equipment and materials
required for the Work included in the Contract that are not readily available and will require off-
site manufacture and lead time which can affect the progress of the Work.  The plan shall show at
least the following information:

· Equipment/Material Name
· Anticipated amount of time for ordering, manufacturing, and shipping to Work site.
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· Anticipated dates for ordering, receiving and installing.

01300.8 CONSTRUCTION PHOTOGRAPHY RECORDS

When required in the Contract Documents and prior to commencement of any of the Work, the
Contractor shall prepare colored CD photography records of all areas of the Contract work site and
provide copies of such records to the Engineer.  Such records shall become the property of the
owner and may be used for determining the condition of work site/s and degree of restoration
required for completion of the Work (see also Section 2000).
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01400.1 DESCRIPTION

This section covers quality control of all work and activities on the part of the Owner, the
Engineer, and the Contractor, to ensure compliance with these Specifications and the requirements
of the Contract.

01400.2 ASSIGNMENT OF RESPONSIBILITY

01400.2.1 THE CONTRACTOR

The Contractor has primary responsibility for ensurance of quality control of the Work provided
under the Contract.  Therefore, any omission or failure on the part of the Engineer to notify the
Contractor of, or to condemn defective work and/or materials at the time of construction shall not
be taken as acceptance of the work or materials, and the Contractor will be required to correct any
defective work or materials prior to final acceptance.

01400.2.2 THE OWNER AND ENGINEER

The Engineer will endeavor to locate any errors or defective materials or workmanship, and call
them to the attention of the Contractor prior to subsequent work being performed.  However, the
Engineer is under no obligation to do so, and neither the Owner, nor the Engineer shall be held
liable for errors, or defective material, or defective workmanship performed by the Contractor and
not discovered by the Engineer prior to subsequent work being performed.

01400.2.3 CORRECTIONS

Prior to execution of the Agreement, the Engineer may correct errors and omissions to these
Contract Documents by issuing Addenda.  After execution of the Agreement, correction of errors,
omissions or other changes necessitated shall be made in accordance with the General Conditions
(Section 00700).

01400.3 QUALITY OF MATERIALS

01400.3.1 COMPLIANCE WITH SPECIFICATIONS

All materials and equipment incorporated in the Work shall be of new manufacture and shall be of
the grade and quality described by these Specifications and the Special Provisions.

01400.3.2 SPECIFIED MATERIALS

Where a specific brand or manufacturer’s equipment, model, system, or etc. is specified in these
Specifications, no intention is made to be exclusive or limit competition, but rather to set forth the
minimum standards for quality and performance.

01400.3.3 SUBSTITUTION OF MATERIALS

The Engineer, in accordance with the General Conditions (Section 00700.8), may allow
substitution of equipment or materials.  The Owner reserves the right to reject substitutions if, in
his opinion, the proposed substitutions will not achieve comparable equipment installation and
performance standards.

01400.4 QUALITY OF WORK

All workmanship incorporated in the Work covered by the Contract is to be of the grade and
quality described by these Specifications and the Special Provisions.
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01400.5 OBSERVATION

01400.5.1 AUTHORITY AND DUTIES OF OBSERVERS

01400.5.1.1 AUTHORITY - Observers representing the Engineer are authorized to observe all work performed
and all materials furnished and to reject defective material and any work that is improperly
performed, subject to the final decision of the Engineer.  This authority extends to all or any part
of the Work, including the preparation, fabrication, or manufacture of any materials or equipment
to be used for completion of the Work. The Observers is not authorized to alter or waive the
provisions of these Specifications or other provisions of the Contract Documents. The Engineer
may delegate additional authority to the Observers when such action is determined to be
necessary.

01400.5.1.2 DUTIES - Observers keep the Engineer informed as to the progress of the Work and the manner in
which it is performed. Observers are also assigned to call the Contractor’s attention to any
observed nonconformance with the Contract Documents.  The Observer will not act as foreman
for the Contractor.

01400.5.2 OBSERVATION OF MATERIALS

01400.5.2.1 TESTING - In accordance with the Contract Documents and at the option of the Engineer,
materials to be supplied under this contract will be tested and/or inspected either at their place of
origin or at the site of the Work.  The Contractor shall give the Engineer written notification well
in advance of actual readiness of materials to be tested and/or inspected at the point of origin.
Satisfactory tests and inspections at the point of origin shall not be construed as a final acceptance
of the material nor shall it preclude re-testing or re-inspection at the site of the Work.

01400.5.2.2 SAMPLES - The Contractor shall furnish such samples of materials as are requested by the
Engineer, without charge.  No material shall be incorporated into the Work until the Engineer has
approved it (see Section 01300).

01400.5.3 CONTRACTOR LIABILITY

The observation of the Work shall not relieve the Contractor of any of its obligations to fulfill its
contract as herein provided, and unsuitable materials may be rejected notwithstanding that such
unsatisfactory performance may have been overlooked and accepted or estimated for payment.
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01500.1 DESCRIPTION

Covers requirements for aptness, competency, quality, and quantity in the labor, equipment, tools,
and materials supplied by the Contractor for execution of the Work.

01500.2 REQUIREMENTS

In order to bring the Work to completion in the manner and on the time schedule required by the
Contract Documents, the Contractor shall provide sufficient labor and equipment with adequate
training and capability as follows:

· The Contractor shall employ sufficient labor and equipment with adequate training and
capability for executing the Work to full completion in the manner and time required by these
Specifications.

· All workers shall have sufficient skill and experience to perform properly the work assigned
to them.  Workers engaged in special work or skilled work shall have appropriate training and
sufficient experience in such work, in the opinion of the Engineer, to perform all work
properly and satisfactorily.

· Any person employed by the Contractor or by any Subcontractor who, in the opinion of the
Engineer, does not perform their work in a proper and skillful manner or is intemperate or
disorderly shall, at the written request of the Engineer, be removed forthwith by the
Contractor or Subcontractor employing such person.  Such person(s) shall not be employed
again in any portion of the Work without the approval of the Engineer.  When such action is
considered, and if requested by that employee, a hearing attended by the employee, Engineer,
and Contractor shall be conducted before final dismissal action is taken.

· Should the Contractor fail to remove such person or persons as required above or fail to
furnish suitable and sufficient personnel for the proper execution of the Work, the Engineer
may suspend the Work by written notice until such order is complied with.

· All equipment, which is proposed to be used on the Work, shall be of sufficient size and in
such mechanical condition, in the opinion of the Engineer, as to produce a satisfactory quality
of Work.  Equipment used on any portion of the Work shall be fitted with appropriate
protective devices in accordance with OSHA and other applicable safety regulations such that
no injury to employees, the Work, or to adjacent property will result from its use.

· When the specific methods and equipment to be used by the Contractor in accomplishing the
Work are not described in the Contract Documents, the Contractor is free to use any methods
or equipment that will accomplish the Work in conformity with the requirements of this
Contract.
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01510.1 DESCRIPTION

This section covers measures and instructions for prevention of damage to existing structures and
utilities, whether above ground or underground, during execution of the Work of the Contract.

01510.2 PROTECTION OF EXISTING UTILITIES

01510.2.1 INTEGRITY OF UTILITIES

The Contractor shall be responsible for safeguarding and maintaining the integrity of all
conflicting utilities. This responsibility includes securing the assistance of available utility
location services in the area in which the Work is being performed.  The Engineer has attempted to
show the location of all utilities anticipated to conflict with the Work.  However, when a
conflicting utility line is discovered that was not shown on the plans, the Contractor shall contact
the utility’s owner and notify the Engineer immediately for resolution of the conflict.  When
realignment or relocation of the Work, or relocation of the conflicting utility is deemed necessary,
the Engineer shall give direction in writing for the Contractor to proceed.  Work resulting from
such direction may be treated as a changed condition, and appropriate authorization and payment
will be made in accordance with the General Conditions.

01510.2.2 LOCATING UTILITIES

It shall be the responsibility of the Contractor to locate and expose or identify all existing utilities,
both underground and overhead, for the purpose of preventing damage to them.  The Contractor
shall notify all concerned utility offices at least 48 hours in advance of construction operations in
which a utility agency's facilities may be involved.  This shall include, but not be limited to,
irrigation water, culinary water, telephone, gas, and electric.

01510.2.3 CHANGES TO UTILITIES

The Contractor shall be responsible for any and all changes to, or re-connections to, public utility
facilities encountered or interrupted during execution of the Work, and all costs related thereto
shall be borne by the Contractor. The Contractor shall negotiate with, and pay, the respective
utility agency for work it must do in connection with moving, repairing, or restoring its utility(s).
The Contractor shall further make all necessary notifications, scheduling, coordination, and
management of details related to any such interference.  The potential or projected cost of any
public utility interference shall be included in the Contractor’s price covering the major Contract
Item to which the interference or changes are attributable.

01510.2.4 MAINTENANCE OF SERVICE

01510.2.4.1 CONTINUOUS SERVICE - Unless otherwise required in the Contract Documents, all utilities,
both underground and overhead, shall be maintained in continuous service throughout the entire
contract period.  The Contractor shall be responsible and liable for any damages to or interruption
of service caused by the construction.

01510.2.4.2 ACCIDENTAL INTERRUPTION OF SERVICE - In the event of interruption of other utility
services as a result of accidental breakage, the Contractor shall promptly notify the appropriate
responsible authority.  The Contractor shall then cooperate with that authority in restoration of
service as soon as possible, and shall bear all cost of repair.  In no case shall interruption of any
water or other utility service be allowed outside working hours unless the Engineer has issued
prior authorization.  When changeover of service connections to new utility lines becomes
necessary, interruptions of individual services for periods of up to 8 hours will be allowed
providing 24 hour advance notice has been given to affected users.



PROTECTION OF EXISTING IMPROVEMENTS SECTION
01510

Sunrise Engineering, LLC, Standard Specifications for Construction Protection of Existing Improvements
This Specification Revised May 11, 2009 Page 2 of 2

01510.2.4.3 TEMPORARY INTERRUPTION AND RELOCATION - If the Contractor desires to temporarily
or permanently relocate or shut down any utility or appurtenance, the Contractor shall make the
necessary arrangements and agreements with the owner or operator of the respective utility and
shall be completely responsible for all costs concerned with the relocation or shutdown and
reconstruction.  Shutdown and relocation and/or reconstruction shall be subject to inspection and
approval by the Engineer and the owner of the utility.

01510.3 PROTECTION OF PROPERTY AND EXISTING STRUCTURES

01510.3.1 REMOVAL OR RELOCATION OF PROPERTY - All property removed or relocated by the
Work shall be reconstructed in its original or new location as soon as possible. Restoration of
existing property or facilities shall be to a condition as good or better than its original condition.

01510.3.2 DAMAGE TO PROPERTY - All property damaged by the Contractor, whether inside or outside
the limits of easements provided by the Owner, shall be the responsibility of the Contractor.  All
such damages shall be repaired with like material and restored to its original condition, or better.
Such repair or restoration shall be accomplished at the Contractor's expense without additional
compensation from the Owner.

01510.4 PROTECTION OF PAVED SURFACES

To avoid unnecessary damage to paved surfaces, tracked equipment shall use rubber cleats or
paving pads when operating on or crossing all existing paved surfaces unless authorized otherwise
in writing by the Engineer.

01510.5 RIGHTS-OF-WAY AND EASEMENTS

01510.5.1 MINIMAL DISTURBANCE OF RIGHTS-OF-WAY - When construction easements have been
obtained by the Owner, the Contractor shall take appropriate measures to minimize disturbances to
surface improvements within the easements.  The Contractor shall obtain a signed release from
each property owner, approving restoration work in the construction easements across its
respective property/s.

01510.5.2 CONSTRUCTION AREAS - The Contractor shall confine construction operations to the area
within the dedicated rights-of-way for public thoroughfares, or within areas for which construction
easements have been obtained, unless the Contractor has made separate special agreements with
the affected property owners in advance.

01510.5.3 PROPERTY OWNER NOTIFICATION - The Contractor shall give at least 48 hours advance
notification of commencement of construction to property owners having land on which
construction will take place.  During all construction operations, the Contractor shall construct and
maintain such facilities as may be required to provide access by all property owners to their
property.  No one shall be cut off from access to their  property for a period exceeding eight (8)
hours unless the Contractor has made special arrangements with the affected persons.  The
Contractor shall grade all disturbed surfaces required for motor vehicle traffic at least daily unless
directed otherwise in the Contract Documents or in writing by the Engineer.
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01520.1 DESCRIPTION

This Section includes requirements that shall be followed by the Contractor, to protect the
environment, while performing work under this contract. The Contractor shall also comply with
any applicable additional requirements made by federal, state, or local government agencies.

01520.1.1 RELATED WORK AND REFERENCED SECTIONS

Section 00700 – General Conditions, paragraph 32 (for RDA funded projects)

01520.1.2 SUBMITTALS

Section 01300 – Submittals.

01520.1.3 DEFINITIONS

Not used.

01520.2 MATERIALS

Not used.

01520.3 CONSTRUCTION REQUIREMENTS

01520.3.1 EXPLOSIVES AND BLASTING

The use of explosives on the work will not be permitted unless approved otherwise in the Contract
Documents or in writing by the Engineer.

01520.3.2 DUST ABATEMENT

01520.3.2.1 CONTROL MEASURES - The Contractor shall furnish all labor, equipment, water and means
required to provide effective dust control and abatement measures.  Control measures shall be
applied as often as necessary and wherever directed in writing by the Engineer, to prevent
construction operations from producing dust in amounts that may be damaging to property,
vegetation, or animals, or detrimental to persons within reasonable proximity of the work site.

01520.3.2.2 HAUL ROUTES AND WORK SITES - The Contractor shall identify haul routes or material
handling areas, outside of the Work site, whereon dust may be generated, and shall exercise
appropriate measures to abate any dust problem caused by its operation.  Such dust abatement
measures shall be taken immediately when observed or when required in writing by the Engineer.

01520.3.3 STORM AND GROUND WATER

01520.3.3.1 PERMITS REQUIRED - If a storm water NPDES permit is required, the Contractor is
responsible to obtain such permit and comply with the conditions thereof.

01520.3.3.2 CONTROL MEASURES - The Contractor shall provide and maintain, at all times during
construction, ample means and devices to promptly remove all water entering the Work, whether
the water is surface or ground water.  Water removed by the Contractor shall be directed into
ponds or areas separated from live streams or drainage ways, to keep sediment from entering live
water.

01520.3.3.3 DRAINAGE PATTERNS - In excavation, fill, and grading operations, the Contractor shall take
care, to disturb the existing drainage pattern as little as possible.  Particular care shall be taken not



ENVIRONMENTAL CONTROL SECTION
01520

Sunrise Engineering, LLC, Standard Specifications for Construction Environmental Control
This Specification Revised August 21, 2006 Page 2 of 5

to direct drainage water onto private property or into streets or drainage ways inadequate for the
increased flow.

01520.3.3.4 FORDING OF WATERWAYS - Fording of live streams or any body of live water to accomplish
the Work shall not be permitted.  Mechanized equipment also shall not be operated in live water to
accomplish the Work unless authorized in writing by the Engineer, or in the Contract Documents.

01520.3.3.5 FILLING OF WATERWAYS - The Engineer will not approve the filling of any ditches, washes,
drainage ways, streams, wetlands, or other surface waters by the Contractor to accomplish the
Work unless specific instructions are included in the Contract Documents which will provide for
how the affected drainages or surface waters are to be treated.

01520.3.4 NOISE ABATEMENT

In or near inhabited areas, particularly residential areas, the Contractor's operations shall be
performed in a manner to prevent noise from becoming a nuisance or problem.  Particular
consideration shall be given to noise generated by repair and service activities during the night
hours.

01520.3.5 CHEMICALS

All chemicals and/or petroleum based products used during project construction or furnished for
project shall be handled, applied and disposed of in strict accordance with the printed instructions
of the manufacturer and regulations enforced by Federal, State and Local health authorities.

01520.3.6 WASTE AND SURPLUS MATERIALS DISPOSAL

01520.3.6.1 CLEAN WORK SITE - The Contractor shall keep the work site, haul roads and other areas of use
in a neat, clean condition, free from any accumulation of surplus materials.  It shall be the
responsibility of the Contractor, at its own expense, to remove and legally dispose of all surplus
materials resulting from all Work activities performed in accordance with the Contract
Documents.

01520.3.6.2 SURPLUS MATERIAL - Surplus material includes, but is not limited to, salvaged materials and
equipment that otherwise would have been abandoned in place, rocks too large to be used as
backfill, wood and other organic or unsuitable materials, trash, rubbish, and waste products of any
nature, and any other debris generated by the Work.

01520.3.6.3 REGULATORY COMPLIANCE - Disposal of surplus materials shall be accomplished in
accordance with all local codes, laws, ordinances, and all applicable safety laws (particularly to
the requirements of Part 1926 of the OSHA Safety and Health Standards for Construction) in
affect at the approved disposal site.  In no case shall it be acceptable for any surplus material to be
disposed of in streams, marshes or wetlands.

01520.3.6.4 APPROVAL OF DISPOSAL - The Engineer will not approve any disposal operation, which
creates an unsightly and/or unsanitary nuisance.  The Contractor shall maintain disposal sites in a
reasonable condition of appearance during construction.  When designated and/or public disposal
sites are unavailable, written approval must be obtained from the Engineer to dispose of any
surplus materials on any other site.  All disposal sites are subject to approval by the Engineer.  The
Contractor shall secure permission and all permits required for use of any dumpsite not previously
arranged and designated by the Owner.  The Contractor shall retain copies, and provide copies
upon request, of all disposal permits and/or agreements obtained for the Contract Work.
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01520.3.6.5 SCHEDULED REMOVAL - The Contractor shall establish regular intervals of collection and
disposal of surplus materials during construction.  Stockpiling of surplus materials for later
disposal will not be approved or allowed.

01520.3.7 OPEN BURNING

Open burning of materials may be allowed only in strict accordance with all regulations in effect
for the area at which the burning would be performed, and the Contractor shall obtain any
necessary permits from the appropriate governing entity prior to the start of burning.  The
Contractor shall not allow fire to spread beyond the material intended for burning.  No
accumulation of residue from burning shall remain on or adjacent to the construction site, without
written approval of the Engineer.

01520.3.8 SANITATION

01520.3.8.1 TOILETS - The Contractor shall provide fixed or portable chemical toilets for employee use in
conformance with the requirements of Part 1926 of the OSHA Standards for Construction and
when public toilets are not available or within fifteen (15) minutes walking distance of the Work
site.

01520.3.8.2 COLLECTION OF WASTES - The Contractor shall be responsible for daily collection of all
sanitary and organic wastes.  All wastes and refuse from sanitary facilities provided by the
Contractor shall be disposed of away from the site in accordance with all laws and regulations
pertaining thereto.

01520.3.9 HAZARDOUS MATERIAL

01520.3.9.1 REGULATORY COMPLIANCE - Disposition of any hazardous material or toxic or hazardous
waste shall be made in accordance with the requirements and regulations administered by the State
agency wherein the Work site is located.

01520.3.9.2 ABNORMAL CONDITONS - Abnormal conditions include, but are not limited to, the following:
buried barrels with liquid or solid contents; buried or above ground tanks with liquid contents;
obnoxious odors; excessively hot earth; stained and discolored soils; smoke; unidentifiable
powders, sludge, pellets; or any other similar condition.

01520.3.9.3 DISCOVERY AND NOTIFICATION - If any abnormal conditions are encountered during
construction, which indicate the presence of a hazardous material, toxic, or hazardous waste, the
Contractor shall immediately suspend work in the area of the discovery and notify the Engineer
and treat the situation with extreme caution.  The Contractor's operation in the area of discovery
shall not resume until so directed by the Engineer; however, the Contractor shall continue working
in other areas of the project, unless otherwise directed by the Engineer.

01520.3.9.4 DISPOSAL - When it becomes necessary for the Contractor to dispose of discovered materials,
the work may be considered a change and administered in accordance with the General
Conditions.  Should the disposition of discovered waste material require special procedures or
handling by certified personnel, the Contractor will make all such arrangements.  When it becomes
necessary to obtain permits for transporting or handling discovered material, the Owner will
obtain the permits.

01520.3.9.5 SPILLS AND NOTIFICATION - In the event of spills of petroleum-based products or hazardous
wastes by the Contractor, the Contractor shall immediately notify the Engineer.  The Contractor
shall also notify the appropriate State environmental enforcement agency, unless the spill consists
of less than one (1) gallon of petroleum based products.  In no case will notification be made later
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than 24 hours after the discovery of the spill.  In addition, written notification shall also be made
within 5 calendar days of the discovery.

01520.3.9.6 COST OF CLEANUP - All costs for cleanup and disposal of hazardous materials due to spills,
inappropriate handling, or negligence of the Contractor shall be borne by the Contractor.

01520.3.10 ENVIRONMENTAL COMPLIANCE

01520.3.10.1 REGULATORY COMPLIANCE - The Contractor shall comply with the applicable requirements
of the National Historic Preservation Act as it relates to the preservation of ALL environmental
resources.  Clearance for protection of environmental resources located within the designated
Work site is the responsibility of the Owner and such clearance has been obtained for the Contract,
unless provided for otherwise in the Contract Documents.

01520.3.10.2 DISCOVERY OF HISTORIC/ARCHEOLOGICAL OBJECTS – The Contractor shall observe the
following:

· DISCOVERY AND NOTIFICATION - If a suspected or unsuspected historic, archeological,
or paleontological item, feature, or site is encountered, construction operations shall be
immediately stopped in the vicinity of the discovery and the Engineer shall be notified of the
nature and exact location of the findings.  The Contractor shall not damage the discovered
objects and shall provide written confirmation of the discovery to the Engineer within two (2)
calendar days.

· RESTRICTION OF CONSTRUCTION - Should operations in the vicinity of a discovery be
restricted, the Engineer will keep the Contractor informed concerning the status of the
restriction.  The Contractor should be aware that the time necessary for the Owner to
negotiate the handling of the discovered is variable and is dependent on the nature and
condition of the circumstances.  It is possible that a delay of as much as three weeks in the
vicinity of the discovery can be expected.  The Engineer will inform the Contractor when the
restriction is terminated.  Changes required to accommodate delay or Work resulting from the
discovery will be authorized in accordance with the General Conditions.

01520.3.11 OPERATIONS OUTSIDE OF THE PROJECT SITE

In the event the Contractor chooses to use any site or means of obtaining resources beyond those
provided as part of the Contract, the Contractor shall retain the services of a qualified, certified
environmental consultant to produce a research design or plan for obtaining any and all necessary
environmental clearances for such use.  The Contractor shall provide the plan to the Engineer for
review and approval, as required, following which the plan shall be implemented.  The Contractor
shall submit evidence of environmental clearances and compliance before commencing any
activities within the extended use area.  At a minimum, clearances will include those listed below.
Additional clearances may be required as necessary.

01520.3.11.1 CULTURAL RESOURCES (Archeological and Historic) - Clearance may require consultation
with the State Historic Preservation Office.

01520.3.11.2 THREATENED AND ENDANGERED SPECIES - Compliance may require written clearance
from the U.S. Fish and Wildlife Service.

01529.3.11.3 FLOOD PLAINS – May require consultation with the Federal Emergency Management Agency
(FEMA) or corresponding state agency.

01520.3.11.4 WETLANDS AND OTHER BODIES OF WATER – May require consultation with the Army
Corps of Engineers and/or appropriate state agency.
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The Contractor is cautioned that obtaining environmental clearances can be costly and time
consuming.

01520.4 METHOD OF MEASUREMENT

Not used.

01520.5 BASIS OF PAYMENT

Not used.
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01560.1 DESCRIPTION

Construction staking procedures and responsibilities are broadly defined in the General Conditions
and specific information is provided in this Section to define those procedures and responsibilities
indicated in the General Conditions.

01560.2 QUALITY CONTROL

All construction staking, whether provided by the Contractor or the Owner, will be supervised by a
land surveyor registered in the state in which the Work is located.  Surveys will be performed
consistent with professional practices and precision generally conducted by surveyors licensed in that
state.  Complete, legible survey notes will be maintained by the surveyors which show the locations
and measurements required to establish construction staking.  Such documents shall also provide
information to identify the project, location of survey, date of survey, land surveyor's name and
registration number.  Copies of the Contractor's survey documentation shall be made available to the
Owner upon request.

01560.3 OWNER RESPONSIBILITY

01560.3.1 FIELD LOCATION POINTS

Unless otherwise indicated in the Contract Documents, the Owner shall provide information on the
Drawings sufficient to locate all features and components of the Contract.  Typically, field location
points will be established to consist of the following:

01560.3.1.1 PRESSURE LINES - When pressure lines are located in established streets or areas with sufficient
referencing features (curb, sidewalks, fence lines, etc.), no staking will be provided and location
information shall be provided on the Drawings.  When pressure lines are located in areas without
sufficient referencing features, stakes will be set to establish the pipe centerline at 100-foot intervals.
Where sloping of lines is critical (drain lines, etc.) cut stakes will be provided to indicate flow line
elevation at beginning and ends of such lines.

01560.3.1.2 SEWER AND OPEN CHANNEL FLOW LINES AND MANHOLES - Manhole centerline locations
will be shown with horizontal offset stakes and cut stakes to indicate the elevation of the flow line.
In addition, cut stakes will be set to provide horizontal locations and grade 100-feet upstream on lines
flowing into manholes.

01560.3.1.3 TANKS - Circular tank centerline location will be staked and a benchmark (grade) stake will be
provided to establish floor top elevation.  Exterior corners of rectangular tanks will be staked and a
benchmark will be established for establishing floor top.  Stakes locating rectangular tank corners
will also be provided offset reference stakes.

01560.3.1.4 BUILDINGS AND OTHER STRUCTURES - Two reference points with offset reference stakes will
be provided to establish horizontal location of one wall or the centerline.  A benchmark (grade) stake
will also be provided to establish vertical elevations of the building/structure/s components.

01560.3.1.5 ROADWAYS - In all roadway construction, offset stakes that identify location of the centerline of
road will be set at intervals not to exceed 100-feet.  When roadway construction requires specific
grading, stakes will be set at the beginning points of cuts and fills with offset reference stakes.  Hubs
will be set to actual finished grades at the top edges of the subgrade and at each consecutive course of
surfacing base.  Hubs with offset reference stakes will be set on the centerline at the upstream and
downstream lip of the flowline of all drainage pipes and structures.  Staking intervals for roads with
specified grading shall not exceed 100 feet in tangent sections and 50 feet in curved sections.  When
curbing and/or sidewalks are constructed along roadways, offset stakes with horizontal and vertical
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referencing information will be set at intervals of not more than 50 feet.  Bench marks for checking
and establishing vertical elevations shall be set at intervals not more than 1000 feet apart.

01560.3.1.6 PONDS AND LAGOONS - Offset stakes which identify the centerline and cut/fill stakes with offset
reference stakes will be set at intervals of not more than 100 feet as well as at the beginning and end
of all curved sections of banks.  At least one benchmark shall be provided for each cell of the pond
for establishing and verifying vertical elevations.

01560.3.2 COST OF ERRORS

The Owner shall be responsible for the accuracy of any staking, measurements, grades and alignment
set by its own surveys.  The Owner shall cover costs resulting from staking errors attributable to the
Owner's survey.

01560.4 CONTRACTOR RESPONSIBILITY

01560.4.1 ESTABLISHMENT OF GRADES, ETC.

The Contractor shall establish any grades, elevations and distances required for its construction
operation from the control staking provided by the Owner and described above.  The Contractor shall
advise the Owner of anticipated conditions which will affect location of offset stakes and protect the
control staking from its construction operation.  Where control staking has been damaged or
obliterated by the Contractor's operation, replacement of the staking shall be made in accordance with
the provisions of the General Conditions.

01560.4.2 ERRORS IN CONSTRUCTION STAKING

When the Contractor observes discrepancies or errors in the control staking, such problems shall
immediately be brought to the attention of the Engineer, and the Engineer shall take corrective action
as necessary to resolve the problem.

01560.4.3 ACCURACY IN CONTRACTOR SURVEYING

The Contractor shall be responsible for the accuracy of any staking, measurements, grades, and
alignments set by its own surveys.  Any costs resulting from staking errors attributable to the
Contractor shall be borne by the Contractor.  The Engineer reserves the discretionary right to check
the Contractor's staking, grades and measurements randomly at any time.  When such checking is to
be exercised, the Engineer will notify the Contractor of the location and the time at which the
checking will commence.  The Contractor shall then stop any respective part of the Work in progress
until the Engineer has notified the Contractor that the checking has been completed and the Work has
been found to be in accordance with requirements of the Contract Documents.
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01580.1 DESCRIPTION

In general, the Contractor is responsible for providing and maintaining access to the Work,
handling and storing of materials and equipment, safety and security within the Work site, and
coordination and cooperation with the Owner, its representatives, governing authorities and other
contractors working for the Owner in accordance with the provisions of the General Conditions.
This section contains specific requirements which apply to these responsibilities.

01580.1.1 RELATED WORK AND REFERENCED SECTIONS

01580.1.2 SUBMITTALS

Not used.

01580.1.3 DEFINITIONS

Not used.

01580.2 WORK SITE ACCESS

01580.2.1 INVESTIGATION OF WORK SITE AREA

The Contractor shall make its own investigation of the condition of available public and private
roads and of clearances, restrictions, bridge load limits, and other limitations affecting ingress and
egress to the site of the work.

01580.2.2 HAUL ROADS

It shall be the Contractor’s responsibility to construct and maintain any new haul roads required
for its construction operations.

01580.2.3 USE OF PUBLIC STREETS AND ALLEYWAYS

Nothing herein shall be construed to entitle the Contractor to the exclusive use of any public street,
alleyway, or parking area during the performance of the Work, unless shown otherwise in the
Contract Documents.

01580.2.4 CLOSURE OF PUBLIC ROADWAYS

No street, road, or highway shall be closed to the public without first obtaining permission from
the proper governmental authorities and the Engineer.  Where excavation is being performed in
streets or highways, one lane in each direction shall be kept open to traffic at all times, unless
otherwise authorized by the Contract Documents or the Engineer.  Toe boards, or other measures,
may be required by the Engineer to retain excavated material when deemed necessary.

01580.2.5 INTERFERENCE WITH UTILITIES

The Contractor shall so conduct operations as not to interfere unnecessarily with the infrastructure
of utility companies or other agencies in such streets, alleyways, or parking areas.

01580.3 PUBLIC SAFETY AND ACCESS
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Fire hydrants, approaches to fire stations, police stations and hospitals on or adjacent to the Work
shall be kept accessible at all times.  Appropriate measures shall be taken by the Contractor, to
assure the use of sidewalks, and the proper functioning of all gutters, sewer inlets, water mains,
drainage facilities and other infrastructure.

The Contractor’s responsibility for Work safety or liability for Work site accidents is not lessened
by the presence of the Engineer or his or another inspector performing monitoring of Work site
safety conditions.

01580.4 CONTRACTOR’S USE OF THE WORK SITE

The Contractor’s use of the Work site shall be limited to its construction operations.  Written
approval by the Engineer will be required for any other use of the site, such as material and
equipment storage, personnel vehicle parking, on-site fabrication facilities and field office.

01580.5 OFF-SITE STORAGE

The Contractor shall make arrangements for, bear any use costs associated with, and obtain written
permission from the Engineer prior to using any off-site storage or shop areas or facilities
determined necessary for execution of the Work. Storage facilities shall be equipped with fences
and/or lockable entries that will prevent entry by unauthorized parties.  Before off-site storage
facilities are placed in use, the Contractor shall provided the Owner keys or combinations to
locking devices used to secure the facility.

01580.6 COOPERATION WITH OTHER CONTRACTORS

Prior to authorizing other contractors to work on or adjacent to the Work site, the Owner shall
notify the Contractor in writing and provide the name and address of the contractor, the name of
its supervisor, a description of the work to be performed, and a schedule which shows the dates
and planned segments of the work to be completed by the other contractor.  In the event that
conflicts or interferences occur between the Contractor and the other contractor’s operation, the
Engineer shall be notified immediately.  The Engineer shall then take appropriate action needed to
resolve the problem.
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02000.1 DESCRIPTION

This section describes various tasks associated with project execution and close out.  Mobilization
shall include: preparatory work and materials necessary for obtaining clearances for the Work;
moving personnel, equipment, supplies and incidentals to and from the Project Site; quality
control; clean-up; temporary utilities and quarters; permits, bonds and insurance; dust abatement,
storm water control, and noise abatement; waste and rubbish disposal and control; sanitation; and
project close-out operations.

02000.1.1 RELATED WORK AND REFERENCED SECTIONS

Section 01200 - Contract Closeout
Section 01510 - Protection of Existing Property
Section 01520 - Environmental Controls

02000.1.2 SUBMITTALS

02000.1.2.1 VISUAL RECORDS - The Contractor shall furnish at least one copy of all visual records, as
described below in 02000.3.2, to the Owner.

02000.1.2.2 SERVICE CONNECTION LOCATION AND DOCUMENTATION – When service connections
are included in the scope of work the Contractor shall deliver all signed tie-sheets (see 02000.3.3
below) to the Engineer not less than forty-eight hours prior to when the service connection is to be
installed.

02000.1.3 DEFINITIONS

Sign - A complete assembly including panel and posts, with fasteners, installed at designated
locations.

DVD Record - Photography on DVDs of areas potentially liable for disturbance as a result of the
Work required by this Contract.

Service Connection Interview & Documentation - Interviews with potential system users and the
documentation of location data for service connections to the respective property from utility lines
being installed under this Contract.

Tie Sheets - Forms provided by the Engineer for use in documenting the location of service
connection/s of system users.

Service Connection - Piping extending from the main utility line to the property line, or designated
connecting point, of any user of the system.

02000.2 MATERIALS

02000.2.1 SIGN PANELS

5/8-inch thick (A or B) exterior grade plywood sheets with best quality exterior enamel paint for
face painting and lettering, fastened to posts with at least four 1/2-inch galvanized bolts.

02000.2.2 POSTS

4x4 Cedar or treated Pine commercial fence posts at least eight-feet long or as shown on the
Drawings.
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02000.2.3 VISUAL RECORD

Records shall be made on professional quality, standard DVD format recording. DVD’s shall be
provided with protective covers and shall be labeled to indicate the area covered by the
photography.

02000.3 CONSTRUCTION REQUIREMENTS

02000.3.1 PROJECT SIGN

The Contractor shall provide project signs, which includes furnishing all materials and labor to
fabricate, deliver, install and maintain any and all project identification signs as detailed on
Drawings and at location(s) shown thereon.

02000.3.2 VISUAL RECORDS

Prior to any disturbance of the area, the Contractor shall produce a DVD photography of all areas,
including but not limited to right-of-ways, streets and roadways, haul-roads and access routes,
storage areas, construction sites, and buildings or structures, which will be, or may be, affected by
the Work.  Such photography will be of a quality to allow accurate determination of location, size,
and condition of existing features and improvements taken prior to any occupancy or execution of
Work by the Contractor. Additionally, video for each street shall be separated into different
chapters, which should each be accessible from the startup menu.  Coverage should be taken while
the camera is stationary, not from a moving vehicle or other means.  DVD’s are subject to
approval by the engineer and owner.  Construction may not begin until the engineer has approved
the visual record.

02000.3.3 SERVICE CONNECTION LOCATION AND DOCUMENTATION

Unless called for differently, the Contractor shall contact and interview the owners of all
properties indicated on the Drawings and obtain from them sufficient information for location of
workable service connections for each property.  The Contractor shall document those locations on
the tie sheets and obtain a confirmation signature from the connection owner.

02000.4 METHOD OF MEASUREMENT

02000.4.1 MOBILIZATION

Mobilization shall be measured by the lump sum.

02000.4.2 PROJECT SIGN

Measurement for project signs shall be made by counting each sign installed and accepted.

02000.4.3 VISUAL RECORDS

Pre-Construction Photography shall be measured by the lump sum.

02000.4.4 SERVICE CONNECTION DOCUMENTATION

Service Connection Documentation shall be measured by the lump sum.
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02000.5 BASIS OF PAYMENT

02000.5.1 The accepted quantity(s) shall be paid for at the contract unit price for:

PAYMENT ITEM UNIT
Mobilization Lump Sum
Project Sign Each

Pre-Construction DVD Lump Sum
Service Connection Documentation Lump Sum

02000.5.2 PAYMENT SCHEDULE

The amount bid or identified in a schedule of values for Mobilization shall not exceed 10% of the
total contract bid amount.  The following payment schedule percentages shall be based on amount
bid or identified in a schedule of values for Mobilization up to a maximum of 10% of the total
contract bid.

Partial payments for Mobilization will be made in accordance with the payment schedule table
below.

MOBILIZATION PAYMENT SCHEDULE

Payment Amount When Paid
1ST 25% of mobilization With first partial payment after 3% of the original

contract amount earned by the Contractor.
2ND 25% of mobilization When amount earned by Contractor is 10% of the

original contract price.
3RD 25% of mobilization When amount earned by Contractor is 50% of the

original contract price.
4TH (last) 25% of mobilization When project is complete and accepted.
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02015.1 DESCRIPTION

This section covers the removal of vegetation, debris, and other obstacles from the defined rights-
of-way and limits of the project area and/or construction work site.

02015.1.2 RELATED WORK

Section 01510 - Protection of Existing Properties
Section 02200 - Trench Excavation and Backfill
Section 02500 - Removal and Replacement of Surface Improvements

02015.1.3 DEFINITIONS

Clearing - consists of removal and disposal of trees, stumps, logs, limbs, sticks, vegetation,
rubbish, debris and other material on the natural ground surface.

Grubbing - consists of removing and disposing of roots (one-inch and larger diameter), tree
stumps, buried logs, debris, and other underground obstructions.

02015.2 MATERIALS

Not used

02015.3 CONSTRUCTION REQUIREMENTS

Clear, grub, remove and dispose of all trees, vegetation and debris within the staked limits of the
roadways, trenches, channels, easements, embankments, structures, and other designated areas.
Do not injure or damage trees, shrubs, or other vegetation and objects to remain intact as
designated by the Engineer or the Owner.  Such items are to be fully protected from injury at the
Contractor’s expense.

02015.3.1 CLEARING

Areas within the limits of excavation and embankment slope stakes shall be cleared.

Tree branches extending over the area to be cleared and which hang within 12 feet of the ground
surface shall be cut off in a neat and workmanlike manner.  When such branch removal is
necessary, the Contractor shall remove other adjacent branches on the tree under the direction of
the Engineer so as to present a balanced appearance.  Scars resulting from the removal of branches
shall be treated with a heavy coat of approved tree sealant.

02015.3.2 GRUBBING

Grub all areas within the limits described as follows:

02015.3.2.1 FOR CONSTRUCTION OF ROADWAYS - Grub the area between the limits of the excavation
and embankment slope stakes to a depth of two (2) feet below natural ground level to remove all
stumps, roots, buried logs and other underground debris.  However, when the roadway
embankment already is two feet or more above the natural ground level, stumps cut less than 6
inches above natural ground, together with roots and other non-perishable obstructions, may
remain in place.

02015.3.2.2 FOR CONSTRUCTION OF PONDS OR LAGOONS AND STRUCTURES - completely grub the
pond area within the boundaries of the dikes or structures to a depth of two (2) feet and remove all
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stumps, roots, buried logs and other underground debris. Grubbing of this area shall include
removal of the top 6-inches of organic laden topsoil and stockpiling it for later distribution over
areas shown in the Contract Documents or directed by the Engineer.

02015.3.3 BACKFILLING

All stump holes, cuts, depressions and other holes resulting from clearing and grubbing operations
within areas designated to receive pipelines, structures, or embankments shall be backfilled and
compacted to the density of the surrounding ground.

02015.3.4 DISPOSAL

The Contractor shall dispose of all materials resulting from clearing and grubbing operations as
required in the Contract Documents and in accordance with Section 01520 of these Specifications.

02015.3.5 MARKERS, MONUMENTS AND DATA POINTS

Land monuments, property markers or official datum points shall be protected until their removal
is approved.  When movement of monuments or markers is deemed necessary and approved by the
Engineer, all such monuments or markers shall be carefully referenced for re-establishment before
removing.

02015.4 METHOD OF MEASUREMENT

02015.4.1 SEPARATE PAYMENT

Measurement for “Clear and Grub” shall be made either as lump sum or by counting the number
of acres. to the nearest tenth (10th), of area actually cleared and grubbed within the limits shown on
the Drawings or as directed and approved by the Engineer.  For areas where ponds or lagoons are
to be constructed, this measurement shall include the removal and stockpiling of the first six (6)
inches of topsoil in addition to grubbing to the required depths.

02015.4.2 NO MEASUREMENT

02015.4.2.1 NO PAY ITEM FOR CLEAR & GRUB - When the Bid Schedule does not contain a pay item for
"Clear and Grub", then that work will be considered incidental to other Work items which require
clearing and grubbing and no separate measurement shall be made.

02015.4.2.2 ROADWAY EXCAVATION and/or BORROW - Material used for filling depressions will be
measured separately only when “Roadway Excavation” and/or “Borrow” appear as separate pay
items on the Bid Schedule.  Measurement will be made by counting the number of cubic yards of
material moved and placed as designated on the Drawings or as directed and approved by the
Engineer.  If “Roadway Excavation” or “Borrow” are not included in the Bid Schedule, material
used for filling depressions will not be measured separately, but will be considered incidental to
the Work.
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02015.5 BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit price.

PAYMENT ITEM UNIT
Clear and Grub Lump Sum
Clear and Grub 10th of Acre
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02200.1  DESCRIPTION 

 

This section covers furnishing of equipment, labor, and materials to clear, excavate, backfill, and 

compact trenches for utilities.  Excavation and backfill for piping appurtenances such as manholes, 

inlets, transition structures, junction structures, vaults, thrust blocks, valve boxes, catch basins, 

etc., shall be included, as also shall be restoration of the disturbed ground surface in accordance 

with the Contract Documents. 

 

02200.1.1 RELATED WORK 

 

Section 01510 - Protection of Existing Properties  

Section 02005 - Traffic Control  

Section 02015 - Clearing and Grubbing  

Section 02105 - Earthwork Materials 

Section 02204 - Water for Construction 

Section 02208 - Flowable Backfill  

Section 02222 - Water Pipe Installation  

Section 02224 - Sewer Pipe and Manhole Installation  

Section 02315 - Boring and Jacking  

Section 02320 - Pipe Encasement  

Section 02500 - Removal and Replacement of Surface Improvements  

Section 02900 - Landscaping  

 

02200.1.2 SUBMITTALS 

 

02200.1.2.1 MOISTURE DENSITY TESTING AND GRADATION DETERMINATIONS - A documentation 

system shall be maintained by the Contractor to record results from all moisture/density testing 

and gradation determinations.  Records of these tests shall show the following information as a 

minimum: 

 

• Date of test. 

• Type of test. 

• Name of person performing test. 

• Location of sample taken. 

• Results of test and comparison with specified value required for compliance. 

 

Upon completion of each gradation test or moisture/density test, a copy of the record for the 

respective test shall be delivered to the Engineer within one (1) working day following the 

completion. 

 

02200.1.2.2 COMPLIANCE TESTING - Documentation shall also be made, in field diaries, of all compliance 

tests performed by the Contractor.  Documentation shall be made available to the Engineer upon 

request. 

 

02200.1.3 DEFINITIONS 

 

Trench Width - Shall not be more than 18 inches greater than the outside diameter of the pipe 

being installed at a point 12 inches above the top of the pipe unless otherwise shown on the 

Drawings.  The width of the trench above that level shall be the minimum width required for safe 

working conditions, sheeting, bracing and for proper installation of the work. 

 

Trench Grade - The vertical elevation of the flowline of the pipe being installed in the trench. 

 

Open Trench - Shall include trench sections which have been excavated and are awaiting 

completion of pipe installation, backfill, compaction or installation of a temporary surface. 
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Surface Restoration - Shall include the Work required to restore the ground surface disturbed for 

trench excavation.  Replacement of road surfacing, planting, and landscaping removed for trench 

excavation, will not be considered as trench excavation and backfilling. 

 

Consolidated Backfill - A condition of backfilling for which a specified compaction density is 

required.  Maximum lift, prior to compaction, for consolidated backfill shall be 8 inches unless 

otherwise approved by the Engineer. 

 

Unconsolidated Backfill - A condition of backfilling for which no compaction density is specified, 

and the required compaction effort is layer placing and then compacting by wheel rolling or use of 

compacting equipment.  Lifts of up to 24 inches are allowed for unconsolidated backfill. 

 

Unclassified Excavation - A determination for excavating whereby no consideration will be given 

to different kinds of materials that are encountered. 

 

02200.2  MATERIALS 

 

Not used. 

 

02200.3  CONSTRUCTION REQUIREMENTS 

 

02200.3.1 PERMITS 

 

For work which is to take place within state and/or federal road and highway rights-of-way, the 

Contractor shall be responsible for obtaining all required encroachment and construction permits 

prior to beginning any work within the rights-of-way. 

 

All work in any city, town or county public right-of-way will also require an approved excavation 

permit from that entity.  The Contractor shall be responsible for obtaining all required 

encroachment and construction permits prior to beginning any work within the rights-of-way.   

 

02200.3.2 CLEARING AND GRUBBING 

 

On areas outside of established roadways, the area to be disturbed by the trenching operation shall 

be cleared and grubbed in accordance with Section 02015 prior to beginning the trenching 

operation. 

 

02200.3.3 EXCAVATION 

 

02200.3.3.1 UNCLASSIFIED EXCAVATION - All excavation for this project shall be unclassified 

excavation, unless otherwise determined by the Engineer. 

 

02200.3.3.2 STAKING - Location staking of piping will be provided by the Owner in accordance with the 

provisions of Section 1560 unless indicated otherwise in the Contract Documents. 

 

02200.3.3.3 EXPOSURE OF UNDERGROUND FEATURES - Before any trench excavation is started, the 

Contractor shall locate and expose all existing underground utilities, structures, etc., which may 

interfere with, or conflict with, the trench being excavated.  In case of conflicts, the Contractor 

shall make adjustments in the location of the excavation at the direction of the Engineer.  Such 

adjustments shall be made at no additional cost to the Owner. 

 

02200.3.3.4 The Contractor shall perform all excavation to the depth specified in the Drawings and/or as 

required to accomplish the Work.  During the excavation operations, excavated materials which 

are suitable for use as backfill for trenches or around structures, shall be piled separately at 

sufficient distance from the edge of the excavation to be out of the way of equipment and to 
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prevent slides and cave-ins from embankment overloading.  All excavated materials not suitable 

for, or not required for, fill or backfill, shall be separated and removed promptly from the site of 

the Work and disposed in an approved site in accordance with Section 1520. 

 

02200.3.3.5 PUBLIC TRAVEL - Materials excavated within roadways, regardless of their disposition, shall be 

piled in such manner that will cause the minimum of inconvenience to public travel and always 

allow for emergency vehicle passage. 

 

02200.3.3.6 OPEN TRENCH - At no time shall the Contractor allow more than 500 cumulative feet of trench 

to be open for the overall project, unless otherwise approved by the Engineer. 

 

02200.3.3.7 SHORING - Shoring and/or trench boxes shall be used wherever needed to protect workers and 

adjacent structures and property of the Work in accordance with OSHA requirements.  The 

arrangement of bracing of shoring shall not be set so as to stress any portion of completed work. 

 

02200.3.3.8 BARRICADING OPEN WORK - Excavations left open at the end of the workday shall be 

surrounded by barricades and warning tape. 

 

02200.3.4 EXCAVATION IN ROCK 

 

02200.3.4.1 SOLID ROCK EXCAVATION 

 

  Solid rock excavation will receive special consideration IF the following applies: 

 

• The Contract Documents contain measurement and payment provisions for “Solid Rock 

Excavation”, and 

 

• Solid rock excavation is not included in another bid item, and 

 

• Solid rock has been encountered in the excavation, and 

 

• The Contractor has made ample (as determined by the Engineer) attempts to remove the rock 

using an excavator weighing not less than 34,000 lbs, such as a Cat 315 using a rock bucket; 

then the excavation of such material will be considered as “solid rock excavation”. As a 

general rule, if the specified excavator using a 30” Wain-Roy (or equal) rock bucket with rock 

teeth, requires more than two minutes to remove one (1) full bucket of material, the material 

is considered solid rock. 

 

If the Contractor encounters solid rock (as described above) the Contractor will be reimbursed as 

outlined in the Measurement and Payment sections. 

 

02200.3.5 OVER-EXCAVATION 

 

02200.3.5.1 UNAUTHORIZED OVER-EXCAVATION - Care shall be taken to not excavate below the depth 

required by the Drawings.  Any unauthorized over-excavation shall be refilled and compacted with 

material meeting the requirements of Section 02105 and approved for use by the Engineer at the 

expense of the Contractor. 

 

02200.3.5.2 ROCK - Whenever rock is encountered in the trench bottom, the trench shall be over-excavated a 

minimum of 6 inches below the design elevation of the bottom. of the pipe.  The over-excavated 

portion of the trench shall be filled with approved bedding material and the bedding compacted, all 

at the expense of the Contractor, unless otherwise approved by the Engineer and the Owner. 

 

02200.3.5.3 UNSTABLE NATIVE FORMATIONS - The Contractor shall notify the Engineer if soft, spongy, 

or otherwise unstable native formations, that are not suitable for structure or pipeline foundations, 
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are encountered in excavations.  In the event the Engineer determines that the existing foundation 

materials are unacceptable, the Contractor will be directed to over-excavate, remove, and replace 

the unsuitable soil materials.  The over-excavation shall be backfilled with approved select 

materials and compacted in accordance with the requirements described herein.  Such a situation 

will be considered as a changed condition and the Contractor will be compensated in accordance 

with the General Conditions. 

 

02200.3.6 PIPELINE ACCESSORY INSTALLATION 

 

02200.3.6.1 EXCAVATION FOR ACCESSORIES - The Contractor may excavate to place the sides of 

manholes, vaults, valve boxes, inlet structures, catch basins or other accessory structures directly 

against the excavated surface, provided that the faces of the excavation are firm and unyielding 

and are at all points outside the structure lines shown on the plans.  If the native material is such 

that it will not stand without sloughing, the Contractor shall over-excavate to place the structure 

and this over-excavation shall be backfilled and compacted, using the same material required for 

the adjoining pipeline trench. 

 

02200.3.6.2 ACCESSORY SUPPORT - To prevent displacement of valve boxes and other accessory 

structures, trench backfill shall be compacted to at least 95% of maximum density as determined 

by AASHTO T-99 for 6 feet along the trench on each side of the box or structure. 

 

02200.3.7 TRENCH BOTTOM PREPARATION 

 

The bottom of the trench shall be accurately graded to provide uniform bearing and support for 

each section of the pipe.  Bell or coupling holes shall be made in accordance with the 

recommendations of the pipe manufacturer after the trench bottom has been graded.  Such 

depressions shall be of sufficient width to provide clearance for connecting and/or bolting.  Holes 

for depressions shall be excavated only as necessary to permit proper joining of pipe sections. 

 

02200.3.8 SURFACE IMPROVEMENTS 

 

When surface improvements must be removed, or are damaged or disturbed by the Work, their 

removal and restoration shall be accomplished by the Contractor in accordance with Sections 

01510 and 02500 of these Specifications. 

 

02200.3.9 PROTECTION OF EXISTING UTILITIES 

 

The Contractor shall protect all existing utilities, either above or below ground, in accordance with 

the provisions of Section 01510 of these Specifications. 

 

 

02200.3.10 IRRIGATION DITCHES, PIPES AND STRUCTURES 

 

The Contractor shall contact the owners of all irrigation facilities to be encountered by the work 

and make arrangements for construction clearances and/or facility shutdown schedules.  All 

irrigation ditches, dikes, headgates, pipe, valves, culverts, etc., damaged or removed by the 

Contractor shall be restored by the Contractor to their original condition, or better, in accordance 

with Section 02500 of these Specifications, at no additional cost to the Owner. 

 

02200.3.11 BUILDING FOUNDATIONS AND STRUCTURES 

 

 Where trenches are located adjacent to building foundations and structures, the Contractor shall 

take all necessary precautions against damage to such facilities.  Water settling of backfill material 

in trenches adjacent to structures will not be permitted unless authorized in writing by the 

Daniel Langsmith
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Engineer.  The Contractor shall be liable for any damage caused by the construction and shall 

restore or replace damaged property in accordance with Section 02500 of these Specifications. 

 

02200.3.11.1 SIDEWALK, CURB AND GUTTER - Where sidewalk, curb, and gutter exist, excavation may be 

made by tunneling provided the following requirements are met.  Excavation shall be vertical and 

as near to the curb or sidewalk as possible.  The length of the tunnel shall not exceed the width of 

the sidewalk, curb and gutter.  Where a separate sidewalk and curb exist, an excavation shall be 

made between the sidewalk and the curb.  At least three feet of undisturbed earth shall be left 

under the sidewalk. Where the excavation does not meet these requirements, a section of sidewalk 

from joint to joint shall be removed and replaced. 

   

  Gas Lines and Water Lines may be jacked, augured, or jetted under sidewalk, curb and gutter 

provided the resulting hole diameter does not exceed one (1) inch plus the outside diameter of the 

pipe installed. 

   

  Backfill of Sidewalk Tunnels.  Where the sidewalk has been tunneled, the hole shall be filled from 

each end with earth compacted with mechanical tampers to 90% of AASHTO T-180, Method C.  

A 3'-0" section of trench on each side of the tunnel and any space between the sidewalk and curb 

shall be backfilled with mechanically compacted earth as specified.  

 

02200.3.12 WATER 

 

02200.3.12.1 WATER FLOW - The Contractor's operation shall always ensure the free flow of water in gutters, 

culverts, and natural watercourses.  In irrigated land areas, excavated materials shall be piled on 

the downhill sides of trenches. 

 

02200.3.12.2 GROUNDWATER – Unless provided with geotechnical information by the Owner, the 

Contractor shall have the responsibility of determining the presence and location of groundwater 

at the work site. 

 

02200.3.12.3 DEWATERING - Grading and other protective measures shall be performed as necessary to 

prevent surface or ground water from flowing into trenches or other excavations.  Any water 

accumulated therein during construction, from surface or from underground sources, shall be 

promptly removed by pumping or by other approved methods at the Contractor’s expense. 

 

Unless given as a separate item in the Bid Schedule, dewatering shall be performed at the expense 

of the Contractor.  When geotechnical information is given, groundwater must be in excess of  2 

feet before a change in work will be considered. 

 

 

Daniel Langsmith
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02200.3.12.4 INSTALLATION IN WATER - No backfill, subgrade materials, concrete or masonry footings, 

foundations, floors, equipment, or pipe shall be placed or laid in water.  Water shall not be allowed 

to rise over such work for at least 24 hours following the pour or placement of any concrete or 

mortar used in the work.  Water shall not be allowed to rise unequally against structure walls for a 

period of 14 days following concrete placement or masonry erection. 

 

Groundwater or surface water in piping trenches shall not be allowed to enter and flow through the 

piping while installation of pipe is in progress. 

 

02200.3.12.5 DISPOSAL - The Contractor shall dispose of all water from the work in a suitable manner without 

damage to adjacent property. 

 

02200.3.13 BEDDING AND PIPELINES 

 

02200.3.13.1 USE OF ON-SITE MATERIALS - Unless directed otherwise in these Specifications, on-site 

materials complying with Section 02105 shall be used for bedding.  If an act, or failure to act on 

the part of the Contractor creates a need to use imported bedding materials, the Contractor shall 

bear the cost of all additional excavation, transportation and installation for new bedding, and for 

removal and disposal of unacceptable materials, as required to correct that situation. 

 

02200.3.13.2 INSUFFICIENT ON-SITE MATERIALS - When sufficient bedding material cannot be developed 

from on-site materials, and no provision is contained in the Contract Documents for importing 

bedding materials, the Engineer shall be notified as soon as possible.  Alternative measures will be 

considered, and a change can then be negotiated to provide additional materials in accordance with 

the General Conditions. 

 

02200.3.13.3 BEDDING INSTALLATION - Pipe bedding shall be installed according to applicable sections of 

these Specifications for pipeline construction. 

 

02200.3.14 BACKFILL 

 

02200.3.14.1 BACKFILL MATERIALS AND PLACEMENT - Backfill shall be accomplished using acceptable 

materials as described in Section 02105 as follows: 

 

• All backfill materials shall be at  3% of optimum moisture content when placed in the trench 

or other excavation. 

• Unless provided otherwise on the Drawings, consolidated trench backfill shall be placed in 

lifts not greater than 12 inches. 

• Unsuitable excavated material, or material with incorrect moisture content shall be removed 

and replaced. 

• Soft spongy material that causes areas which “pump” when heavy loads pass over them, shall 

be removed and replaced with suitable material. 

• Dry material that will not “ball” shall be removed and replaced. 

 

(The two foregoing conditions shall be considered sufficient evidence, without further testing, 

that the moisture content is incorrect and shall be grounds for removal and replacement of the 

material.  Such replacement, if required, shall be at the sole expense of the Contractor.) 

 

• Placement of backfill against cast-in-place concrete structures shall not be started until the 

concrete has been cured for the time required by the Contract Documents or prescribed by the 

Engineer. 
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02200.3.14.2 COMPACTION – Compaction procedures shall be as follows: 

 

• The Contractor shall be responsible for obtaining construction water needed for compaction in 

accordance with Section 02204 of these Specifications. 

• Bedding and consolidated backfill material shall be compacted with tamping, vibrating or 

conventional wheeled compaction equipment.  Use care not to damage pipe while compacting 

bedding materials. 

• The use of wheel rolling for compaction shall only be approved for compacting 

unconsolidated backfill materials. 

• For work within state or federal highway rights-of-way, compaction shall meet the 

requirements of the respective applicable specifications. 

• Backfill shall be thoroughly compacted to densities not less than those shown in the following 

table: 

 

TABLE OF MINIMUM DENSITY REQUIREMENTS 

(Based on AASHTO-99 and T-91 and on ASTM D-2922 and E-3017) 

 

Location From Surface to 2-

Feet Below Surface 

From 2-Feet Below 

Surface to Top of 

Bedding 

Bedding 

Within 6 feet of, and/or under, 

any existing or proposed 

structure, pavement, curb, 

sidewalk, roadway, or similar 

construction included in the 

Contract: 

100% for granular 

and 95% for non-

granular materials 

95% for all materials 95% at all 

locations 

Around any structure outside 6 

feet: 

95% for all 

materials 

95% for all materials 95% at all 

locations 

 

02200.3.15 SETTLING AND SUBSIDENCE 

 

Dips or uneven surfaces caused by subsidence or post-construction settlement of fill or backfill in 

any trenches, excavations, fills, or embankments within the work, which become apparent within 

the warranty period, shall be repaired by the Contractor at no additional cost to the Owner. 

 

02200.3.16 SAMPLING AND TESTING 

 

02200.3.16.1 TESTING BY INDEPENDENT LABORATORY - The Contractor shall provide all sampling and 

testing through a qualified, independent testing laboratory at the Contractor’s own expense. 

 

02200.3.16.2 SCHEDULE OF SAMPLING AND TESTING - The following schedule of sampling and testing 

provides minimum requirements, to assure compliance with all materials and compaction 

requirements described herein.  The number of samples and tests shown shall be considered 

minimum, and field conditions may necessitate additional sampling and testing to be required by 

the Engineer. 

 

 

 

 

 

 

 

             GRADATION DETERMINATION (AASHTO T-27 and T-11) 
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Trench Location Testing Required 

Materials imported or manufactured at a site 

determined by this contract. 

One test per site or source. 

On-site excavated materials along trenches. One test per geographical area where material 

composition and gradation visually appear 

consistent. 

 

 
 

02200.4  METHOD OF MEASUREMENT 

 

02200.4.1 NO MEASUREMENT 

 

02200.4.1.1 TRENCH EXCAVATION AND BACKFILL - Trench excavation and backfill will be considered 

incidental to other items shown in the Bid Schedule and separate measurement will not be made 

unless prescribed otherwise in the Contract Documents. 

 

02200.4.1.2 SOLID ROCK EXCAVATION - Unless the Contract Bidding Documents contain provisions for 

"Solid Rock Excavation", no separate measurement or payment will be made for work requiring 

rock excavation. 

 

02200.4.2 SPECIFIED SOLID ROCK MEASUREMENT 
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When listed as a separate item in the bid schedule, quantities of solid rock excavation shall be 

determined by using a tape measure or other accurate measuring device. Contractor shall submit a 

daily ticket for quantity of solid rock excavation removal at the end of work days for Engineer 

approval.  This measurement shall include all labor, equipment, materials, and related work, 

including, but not limited to, ripping, sawing, boring, hammering, rock trenching, excavating, 

removing, hauling, and disposal, if required, of the existing bedrock deemed qualified by the 

Engineer for payment of completed solid rock excavation. 

 

02200.5  BASIS OF PAYMENT 

 

Separate payment will not be made for trench excavation unless prescribed otherwise in the 

Contract Documents. 

 

PAYMENT ITEM UNIT 

Solid Rock Excavation Cubic Yard 

 

 

 

 

 

      END OF SECTION 
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02206.1 DESCRIPTION

This section covers activities associated with two types of temporary road use.  These are
construction and use of access roads and use of existing roads which are part of the construction
zone.

02206.1.1 RELATED WORK AND REFERENCED SECTIONS

Section 01300 - Submittals
Section 02015 - Clearing and Grubbing

02206.1.2 SUBMITTALS

When gravel surfacing is required, the Contractor shall submit samples and/or test data for those
materials in accordance with Sections 02105 and 01300.

02206.1.3 DEFINITIONS

Access Roads – A project site access road built specifically for temporary use by project related
vehicles during the construction phase of the Work.  The road may be on or partially on the
construction zone or only end at it.

Temporary Use of Roads – Use of an existing paved or unpaved roadway during the construction
phase of a project involving degradation of the surface and/or the use of the road by the public.
Temporary road use may constitute use of the roadway as all or part of the construction zone or as
an immediate approach to the construction zone.

02206.2 MATERIALS

02206.2.1 ACCESS ROADS

When shown on the Drawings, surfacing material for access roads shall be Untreated Base Course
(UBC) gravel which meets the requirements of Section 02105.

02206.2.2 TEMPORARY USE OF ROADS

Materials requirements for restoring and resurfacing existing roads that have been damaged or
disturbed during construction will be as shown on the Plans and described elsewhere within these
Specifications.

02206.3 CONSTRUCTION REQUIREMENTS

02206.3.1 ACCESS ROADS

Consists of excavating, filling, installing gravel surfacing, and other work necessary to construct
minor access roads for which cut and fill quantities will not be determined.

02206.3.1.1 CLEARING - The area to be disturbed by the road construction operation shall be cleared of all
trees, brush, rubbish and other objectionable matter in accordance with Section 02015 prior to
beginning the trenching operation.  Trees, brush, rubbish and other materials resulting from the
clearing operation shall be removed and disposed of at a land fill approved by the local public
authority or designated by the Engineer.  Removal of these materials shall be considered as part of
the Work for access road construction and no separate measurement and payment will be made for
their removal.
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02206.3.1.2 UNSUITABLE MATERIAL - Material shall be considered unsuitable for fill, sub-grade,
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 is unsuitable for the intended use shall be excavated and removed from the site to an
approved disposal site or otherwise disposed of as directed by the Engineer.

02206.3.1.3 SLOPES – Slopes shall be as follows:

· Excavation slopes shall be finished in conformance with the lines and grades shown on the
Drawings.  Debris and loose material shall be removed.

· Tops of slopes shall be rounded as shown on the Drawings.  Excavation and embankment
lines shall conform to those shown on the Drawings.  When completed, the road grade shall
be uniform and shall provide a smooth driving surface for vehicles.

02206.3.1.4 MATERIAL AVAILABILITY - The Contractor shall utilize all suitable excavated material within
the roadway.  When it is determined that sufficient excavated material is not available to construct
required embankment, the Engineer may designate borrow sites and, if deemed to be changed
conditions, appropriate changes will be negotiated in accordance with the General Conditions.

02206.3.1.5 COMPACTION - Materials in embankments shall be placed in layers not more than 12-inches in
thickness and then wheel rolled with the equipment used for placement.

Placement of surfacing shall be made in accordance with the details shown on the Drawings and
then compacted by wheel rolling with equipment used for placement.

02206.3.1.6 TRAFFIC CONTROL - At all points where access roads come into contact with public
thoroughfares, the Contractor shall establish and maintain adequate traffic control as described in
Section 02005 and as required by the specifications of the state or local highway or road
department having authority at the site.

02206.3.1.7 ENVIRONMENTAL CONTROL – During construction and use of access roads, the Contractor
shall observe the requirements of Section 01520 with particular regard to dust abatement.

02206.3.2 TEMPORARY USE OF ROADS

02206.3.2.1 TRAFFIC CONTROL - At all times when the Contractor is making temporary use of public
thoroughfares, the Contractor shall establish and maintain adequate traffic control as described in
Section 02005 and as required by the specifications of the state or local highway or road
department having authority at the site.

02206.3.2.2 PASSIBILITY – When a portion of a public thoroughfare is being utilized for construction
purposes, the Contractor shall maintain as many open lanes as possible for the passage of traffic
consistent with safety and good construction practice. Lanes open to traffic shall be managed and
maintained free of any debris or material that might passibility and public safety.

When traffic must be limited to the use of only one lane, traffic flow shall be managed so that no
undue or unreasonable delays occur.  If travel on all lanes of the roadway must be interrupted for
an extended period of time, the Contractor shall first prepare an adequate detour plan and have it
approved by the local road or highway department.

02206.3.2.3 ENVIRONMENTAL CONTROL – While using existing roads for construction purposes, the
Contractor shall observe and be responsible for the requirements of Section 01520 with particular
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regard to dust abatement.  When sprinkling with water is being used to control dust, the Contractor 
shall make as many passes as are necessary, and as may be directed by the engineer, to keep the 
creation of dust at a minimum.  While sprinkling, the Contractor shall take particular care to avoid 
creating slippery or otherwise hazardous conditions on any part of the roadway being used for 
vehicular traffic. 

 
02206.4  METHOD OF MEASUREMENT 
 
02206.4.1 CONSTRUCTION OF ROADS 
 

Measurement for construction of access roads shall be made by the number of lineal feet of road 
excavated, compacted, and graded to provide either a driveable surface or a base ready for 
installing gravel surfacing. 

 
02206.4.2 GRAVEL SURFACING 
 

Separate measurement for gravel surfacing shall be made in accordance with Section 02105 for 
Untreated Base Course. 

 
02206.4.3 TEMPORARY USE OF ROADS 
 

Restoration and resurfacing of roads disturbed or damaged during temporary use for construction 
shall be included with other items on the Bid Schedule and no measurement or payment for this 
work shall be made under this specification. 

 
02206.5  BASIS OF PAYMENT 
 

The accepted quantity will be paid for at the contract unit price for: 
 
 

PAY ITEM UNIT 
Access Road Lineal Foot 

 
 
 
 
 

END OF SECTION 
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02222.1  DESCRIPTION 
 

This section covers furnishing and installation of pipe and fittings of the type, class and size 
designated for the water system defined on the Drawings, in these Specifications, and elsewhere in 
the Contract Documents. American Iron and Steel products must be used in this project. 

 
02222.1.1 RELATED WORK 
 

Section 02200 - Trench Excavation and Backfill 
Section 15230 - Waterline Valves and Hydrants 
Section 15232 - Water System Control Valves 
Section 15234 - Water Service Connections 
 

 
02222.1.2 SUBMITTALS 
 
02222.1.2.1 MATERIALS AND EQUIPMENT - The Contractor shall submit for review complete 

information, showing all pipe, materials, fittings, gaskets, couplings, coatings, linings, supports, 
mechanical restraints, thrust blocks and configuration prior to the delivery of any components to 
the project.  All information shall be provided in accordance with Section 01300 and written 
evidence of compliance from the manufacturer shall be provided with each delivery of material. 

 
02222.1.2.2 TESTING - As construction proceeds, the Contractor shall submit test documentation in 

accordance with this section of these Specifications. 
 
02222.1.3 DEFINITIONS 
 

Fitting - Any component of a pipeline, excluding the pipe itself and valves and meters, which is 
used for connecting pipe sections; changing line direction or size; connecting meters, valves, 
tanks, etc.; or starting or terminating pipelines. 

 
Mains - Water distribution pipes, located in streets or rights-of-ways, to which water service 
connections are made for users of the system. 
 
Run - Any identified section of a pipeline. 
 
Saddle - A fitting placed on a pipe to reinforce the pipe wall, through which a tapping hole is 
drilled. 

 
Service Lateral – The line which connects to the water meter or to the service stub at the property 
line extending from there, on private property, to the plumbing at the foundation of a house or 
business. 

 
Service Stub – The line running from the tap on a main to the meter or to the property line as 
appropriate. 

 
Tap - The actual connection made to water mains which includes drilling an opening into the 
main, threading, installing a tapping saddle when appropriate, and installing a valve into the 
opening. 
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02222.2  MATERIALS 
 
02222.2.1 PIPE AND FITTINGS 
 
  C900 and/or C909 PVC pipe and fittings shall conform to AWWA C900 and/or C909 and/or 

ASTM F1483 specifications with gaskets meeting ASTM F477 and joints in compliance with 
ASTM 3139. 

 
  Ductile Iron pipe and fittings shall conform to MAG specifications 710. All metal pipe 

components shall use American Iron and Steel products.    
 

 
02222.2.2 PIPELINE LOCATION IDENTIFIERS 
 

Pipeline location identifiers generally take the form of marker posts, warning tape, and tracer wire. 
 
02222.2.2.1 TRACER WIRE - Unless otherwise described on the plans or herein, the tracer wire shall be an 

insulated, #12, direct bury copper wire designed and manufactured for this purpose. 
 
02222.2.2.2 WARNING TAPE - The warning tape shall be an inert, plastic, direct bury type with a 2-inch 

minimum width of the appropriate safety color, and specifically manufactured for underground 
utility identification.  The tape shall have wording imprinted on it identifying the type of utility it 
is protecting. 

 
02222.2.2.3 MARKING POSTS - Shall be fiberglass compound, aluminum, or other corrosion resistant metal 

of 5-foot length and 4 inches wide, or otherwise as shown on the Drawings.  They shall be fitted 
with a deterioration resistant warning notice or label appropriate to the application. 

 
02222.2.3 MISCELLANEOUS FITTINGS AND MATERIALS 
 
02222.2.3.1 POLYETHYLENE ENCASEMENT - Where soil conditions are determined to be severely 

corrosive and when shown on the Drawings or required in the Contract Documents, tubular 
polyethylene encasement shall be installed around buried ductile iron piping and fittings in 
accordance with ANSI/AWWA C-105. 

 
02222.2.3.2 PIPE PENETRATION OR CASING SEALS - Where required on the Drawings or in these 

Specifications, the Contractor shall furnish and install pipe-to-wall linked rubber seals in core 
drilled structures, walls, pipe sleeves, or casings in accordance with the manufacturer’s 
instructions.  Seals shall be link seals by Thunderline Corporation, or an approved equal. 

 
02222.2.3.3 PIPE RESTRAINTS – Pipe restraints shall be as follows: 

 
 Concrete thrust blocking shall be formed, sized, and placed as described herein and shown on 

the Drawings.  Reinforcing bars used in thrust block construction shall be preformed and 
fusion bonded epoxy coated. 

 
 Mechanical restraint of piping shall be accomplished with one of the following restraining 

systems or an approved equal: 
 

 Grooved Ductile Iron AWWA Couplings by Victaulic Company of America (use only 
with exposed piping systems). 

 
 MEGALUG thrust restraints by EBAA Iron Sales, Inc.  
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 FIELDLOK restraint gaskets by U.S. Pipe Company.  Without the written approval of the 
Engineer, use of this restraint device is limited to joints in carrier pipe installed in a 
casing pipe. 

 
All joints of pipe installed under streambeds or canal crossings, or installed in casing pipes, shall 
be protected with mechanical restraint.  

 
Restraint protection of above ground or exposed piping in buildings or enclosures shall be 
accomplished only with mechanical restraints. 

 
02222.3  CONSTRUCTION REQUIREMENTS 
 
02222.3.1 HANDLING AND APPROVAL OR REJECTION OF MATERIALS 
 

All materials delivered to and used at the job site are subject to approval of the Engineer or the 
Owner.  Care shall be taken during handling of pipe, to avoid any impact which might cause 
damage.  Dropping pipe during unloading will not be permitted.  Pipe will be carefully inspected 
in the field before and after laying.  If any cause for rejection is discovered in a pipe before or after 
laying, it shall be removed and replaced by the Contractor, at no additional cost to the Owner.  
Any pipe found to be unfit or rejected due to cracks, broken bells or spigots, irreparable chipped 
lining, etc., shall be removed from the job site. 

 
02222.3.2 DIAGRAMMATIC LAYOUT 
 

Piping layout on the Drawings shall be considered diagrammatic for all piping not shown with 
detailed dimensions.  When this is the case, pipe size and location are provided, but the Drawings 
are not intended to show every offset, fitting, or structural difficulty that will be encountered 
during project construction. 

 
02222.3.3 ALTERATION OF ALIGNMENT 
 

At no additional cost to the Owner, and with written permission from the Engineer, piping 
alignment may be varied from that shown on the Drawings, to avoid structural or mechanical 
difficulties, or to avoid the work of other trades.  The Contractor still will be liable to provide all 
materials and labor required to complete all work in accordance with the best practice of the trade, 
and to the satisfaction of the Engineer. 

 
02222.3.4 INSTALLATION 
 
02222.3.4.1 DEWATERING - Prior to pipe laying and jointing, sufficient dewatering effort shall be provided 

to maintain the ground water level at or below the surface of the trench bottom or base of the 
bedding course.  The dewatering operation; however accomplished, shall be carried out in such a 
manner as to not permanently disturb natural underground water conditions. 
 

02222.3.4.2 CONNECTION TO EXISTING FACILITIES - When connections are to be made to any existing 
pipe or appurtenances, for which the actual elevation or position cannot be determined without 
excavation, the Contractor shall excavate for, and expose the existing pipe or appurtenances before 
laying any new pipe.  The Engineer shall be allowed to inspect the existing pipe or appurtenances 
before any connection is made.  The Contractor shall make any adjustments in line or grade which 
may be necessary to accomplish the intent shown on the Drawings. 
 
Where new fittings, valves, meters, restraints etc., are required to be installed in, or attached to, 
existing piping, or where connections are to be made to existing piping, the Contractor shall 
furnish and install the necessary components needed to accomplish the work, whether or not 
specifically indicated on the Drawings. 
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02222.3.4.3 CAPPING PIPE END - At the close of each workday, or whenever the work ceases for any 

reason, the end of the pipe shall be securely closed, unless otherwise permitted by the Engineer. 
 
02222.3.4.4 JOINING – Joining of pipe shall be as follows: 

 
 When making connections, pipe shall be cut and beveled in a neat and workmanlike manner, 

so as to provide a smooth, beveled end at right angles to the axis of the pipe.  Pipe and fittings 
shall be assembled so there will be no distortion or springing of the pipelines. Flanges, unions, 
flexible couplings and other connections shall come together at the proper orientation.  The fit 
shall not be made by springing any piping, nor shall orientation or alignment be corrected by 
taking up on any flange bolts. Flange bolts, union halves, flexible connectors, etc., shall slip 
freely into place.  If the proper fit is not obtained, the piping shall be altered to fit. 

 
 PVC pipe, larger than 2 inches in diameter, shall be joined by means of gasketed joints. 
 
 With bell and spigot joints, care should be taken to properly align the pipe before joints are 

forced home.  Gaskets shall be lubricated in accordance with manufacturer’s instructions.  
During insertion of the spigot end, the pipe shall be partially supported by hand, sling, or 
crane to minimize unequal lateral pressure on the gasket and to maintain concentricity until 
the gasket is properly positioned.  Since the most flexible gasketed joints tend to creep apart 
when the end pipe is deflected and straightened, such movement shall be held to a minimum 
once the joint is home. 

 
 Where fusion of polyethylene pipe joints is required, sections of pipe shall be joined in a 

continuous length on the job site above ground.  Joining shall be by the butt fusion method 
and shall be performed in strict accordance with the pipe manufacturer's recommendations.  
Equipment used for butt fusion joining shall be capable of meeting all conditions 
recommended by the pipe manufacturer, including, but not limited to, temperature 
requirements, alignment, and fusion pressures. 

 
02222.3.4.5 LAYING - All pipe laid shall be retained in position, using mechanical means if necessary, so as 

to maintain alignment and joint closure until sufficient pipe bedding and backfill have been 
completed to adequately hold the pipe in place.  All pipe shall be laid to conform to the prescribed 
line and grade shown on the plans, within specified limits.  No blocking of any kind shall be used 
to adjust the pipe to grade, except when used with concrete embedment.  Bedding materials shall 
be placed so the bottom surface of the pipe will have full bearing for the entire barrel length.  The 
pipe shall rest on not less than 1/4 of its outside perimeter.  Bell holes shall be dug as required to 
assure uniform support along the barrel but shall be no larger than necessary. 
 
Unless otherwise approved by the Engineer, pipe shall be laid upgrade from the point of 
connection on the existing pipeline or from a designated starting point.  Pipe shall be installed with 
the bell end forward or upgrade, unless approved otherwise.  When pipe laying is not in progress, 
the forward end of the pipe shall be kept closed with an approved temporary plug. 
 

 
 
02222.3.4.6 PIPE RESTRAINT – Pipe restraint work shall be as follows: 

 
 The Contractor shall provide and install mechanical pipe restraints on all pressure piping not 

connected with bolted flanges or welded joints. 
 

 For projects involving pipeline construction covered under this section of the Specifications, a 
pipe restraint schedule is included in the Drawings.  Pipe restraints (thrust blocks and/or 
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mechanical restraints) shall be furnished and/or constructed and installed as shown on the 
Drawings and described in the schedule. 

 
 Pressure pipe shall be properly blocked or restrained at all fittings, wherever the pipeline 

makes a change in direction of 11.25 degrees or more, wherever it changes sizes, or wherever 
it ends. 

 
 All restraints shall be in place before any hydrostatic testing and flushing are performed on 

the system. 
 

 The Contractor shall allow visual inspection of every mechanical restraint before it is buried. 
 
02222.3.4.7 FINISH BEDDING - After the pipe is laid, additional bedding material shall be placed in 6-inch 

lifts to a level even with the spring line of the pipe and compacted.  The portion of the trench from 
the spring line to 12 inches above the top of the pipe shall then be filled and compacted in the 
same way. 
 

02222.3.4.8 EXPOSED PIPING - No exposed piping shall be installed until all equipment to which the pipe is 
to be attached has been installed and it can be determined where piping and fittings shall be 
located to make a neat, efficient arrangement.  Piping shall be aligned with equipment connections 
such that no external load or stress will be transferred to any equipment from the piping.  Piping 
shall be installed with a sufficient number of unions, flexible couplings, or flanged joints, in 
addition to those shown on the Drawings, to allow for convenient inspection and maintenance. 
 
Exposed pipe work shall be suspended or supported, to prevent sagging or over-stressing of the 
pipe and connections.  Assembly of pipe and fittings shall be accomplished so there will be no 
distortion or springing of the pipe.  The fit shall not be made, nor the alignment corrected by 
taking up on any flange bolts.  Joints shall come together in proper orientation, and Flange bolts, 
union halves, flexible couplings, and etc. shall slip freely into place.  If the proper fit is not 
obtained, the piping shall be altered to make the fit meet the above requirements. 
 
Exposed pipe shall be installed in straight runs parallel to the axis of the structures.  Pipe runs shall 
be horizontal and vertical; except that gravity drain lines shall be pitched down in the direction of 
flow at a slope not less than 1/8 inch per foot. 
 
All exposed pipe shall be painted in accordance with Section 09910 of these Specifications.  
Factory finished items are not required to be field painted except touch-up.  The color and type of 
paint used shall be submitted to the Engineer for his approval. 
 

02222.3.4.9 DRAINS AND OTHER SYSTEMS - In addition to other requirements in this Section, all 
irrigation and other lines fitted with drains shall be installed such that continuous slope is 
maintained to designated drain locations.  In areas where there are both culinary water pipelines 
and irrigation pipelines, exposed portions of irrigation water piping shall be identified by 
distinctive coloring or other marking.  Culinary and irrigation lines and extensions shall be 
completely separated, installed in separate trenches, and there shall be no cross-connection 
between the systems under any circumstances. 

 
02222.3.5 SPECIAL CONSIDERATIONS FOR HDPE PIPE 
 
02222.3.5.1 HANDLING AND STORAGE – Polyethylene pipe is able to withstand normal installation 

handling.  However, unusually rough handling of polyethylene pipe can result in damage to the 
pipe wall.  Care shall be taken to avoid pushing or pulling polyethylene pipe over or around sharp 
projections.  Polyethylene pipe is subject to impact damage when dropped from excessive heights 
or when heavy objects are dropped upon it, particularly during cold weather.  Kinking or buckling 
shall be avoided and any section of pipe which has been damaged in this manner shall be cut out 
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and replaced.  If a scratch depth is greater than 10% of the pipe wall thickness, then the section 
shall be removed and replaced. 

 
02222.3.5.2 FUSION JOINT INSPECTION – The field technique for evaluating a butt fusion joint is bead 

appearance.  The recommended procedures should result in the desired appearance.  The 
Contractor shall inspect the entire circumference of the fused joint for uniform non-porous bead 
alignment.  Improper fusion shall be redone.  The Contractor shall comply with the Butt Fusion 
Joint Appearance Guide recommended by the manufacturer. 

 
02222.3.5.3 PIPE PLACEMENT – Polyethylene pipe can be joined either above ground or in the ditch as the 

situation dictates.  Though most joining can be accomplished above ground, joining which must 
be done in the ditch shall be well planned to ensure that enough space is available and that proper 
alignment is achieved.  Care shall be taken to avoid buckling, gouging, and other mechanical 
damage when lowering polyethylene pipe into the ditch.  The pipe should be laid so that there are 
no bends with a radius less than 20 times the pipe diameter and no joints within 3 feet of any 
bends.  (90 times the pipe diameter at fusions.) 

 
 Align all pipe and fitting joints true to line and grade.  Extremely cold weather 

makes polyethylene pipe stiffer and increases the likelihood of impact damage. 
 
 Because plastic pipe contracts as it cools, it is desirable in hot weather to snake the 

pipe in the bottom of the trench.  This provides for “slack” in the pipeline to be taken 
up as the pipe cools and contracts in the ditch prior to backfilling.  It is recommended 
that backfilling be accomplished after the pipe has cooled in the shade of the trench. 

 
02222.3.5.4 HYDROSTATIC LEAK TESTING – Hydrostatic testing of the HDPE pipeline shall be 

performed on as complete of sections of the installed pipeline as possible and in the presence of 
the Engineer.  Hydrostatic testing procedures shall be as described by “DriscoPlex” Bulletin:  PP 
802-TN, Test Phase Alternate #1 (www.driscoplex.com).  Under no conditions except with the 
written consent of the Engineer shall pneumatic testing be allowed.  Pressure recordings and other 
testing data shall be kept by the Contractor and supplied to the Engineer upon successful 
completion of the testing procedures. 

 
02222.3.6 FLUSHING AND CLEANING 
 
02222.3.6.1 FLUSHING WITH WATER - Prior to proceeding with pressure testing (and/or disinfection if 

required) of completed lines, the Contractor shall fill the test section with clean, potable water and 
flush the lines. The Contractor shall furnish all equipment and labor to complete the flushing as 
required by this section.  Water for flushing shall be provided by the Owner. 
 

02222.3.6.2 DIFFICULT CONTAMINANTS - Certain contaminants, especially in caked deposits, resist 
flushing at any velocity.  If, in the opinion of the Engineer, such contaminants have entered the 
line during construction, the interior of the pipe shall be swabbed, as necessary, to remove the 
debris prior to proceeding with flushing. 
 

02222.3.6.3 MINIMUM FLUSHING FLOW AND VELOCITY - The Contractor shall make all arrangements 
to establish a minimum 3 feet per second (fps) flow velocity in the line during the flush, reference 
AWWA C651.  Flushing shall proceed until the installed pipe is free of debris.  

 
 
 
 
 
 

Daniel Langsmith
Text Box
LLC,



WATERLINE PIPE INSTALLATION SECTION 
 02222 
  

Sunrise Engineering, Inc., Standard Specifications for Construction Waterline Pipe Installation 
This Specification Revised September 15, 2023 Page 7 of 11 

RECOMMENDED OUTLET SIZE REQUIREMENT FOR FLUSHING 
 

Pipe Diameter (inches) Minimum Outlet Size Required 

4 THRU 6 3” 
8 4” 

10 THRU 16 6” 
NOTE: With 40 psi residual pressure, outlet nozzles will have the ability to discharge minimum flushing velocity. 

 
02222.3.7 TESTING 
 

The Contractor shall perform all testing, and shall furnish all materials, equipment, and labor 
necessary to complete this work as required.  Any work that fails to meet the acceptance criteria of 
prescribed testing shall be repaired and/or replaced at no additional cost to the owner.  All repaired 
work shall be re-tested.  This sequence shall be repeated until the work meets the acceptance 
criteria. 

 
02222.3.7.1 PRESSURE TESTING - All pipelines constructed for carrying potable, non-potable, and water-

borne products shall be pressure tested for leakage when they are completely assembled, unless 
directed otherwise in these Specifications or in writing by the Engineer. 
 
WARNING - The hydrostatic test procedures described herein are not applicable to air pressure 
testing. 

 
Prior to pressurization all required flushing shall have been completed.  Pipeline sections to be 
tested shall be isolated from any connecting lines.  Air release taps shall be provided at points of 
highest elevation, the test section shall be filled with clean potable water, and all air shall be 
removed from the line.  Pressure on the test section shall then be brought to full test pressure and 
maintained at that level for a period of not less than 2 hours.  Pipelines shall be tested at 200 psi 
for lines smaller than 16 inches.  Permanent plugs shall be inserted into the air release tap holes 
after the test has been completed. 

 
02222.3.7.2 LEAKAGE TESTING - The leakage test shall be conducted concurrent with the pressure test.  

Amount of leakage, if any, will be determined by measuring the quantity of additional water 
required to maintain the prescribed hydrostatic pressure test during the test period.  Accurate 
means shall be provided to measure the quantity of water required to maintain full pressure on the 
line for the 2-hour test period, the quantity of makeup water shall not exceed the rate computed as 
follows: 

 
A = LD(P0.5)/148,000  

 
where:  A = Testing Allowance (make up water) 

L = Length of tested pipe (feet) 
D = Nominal diameter of pipe (inches) 
P = Average test pressure (psi) 

 
When the allowed amount of leakage is exceeded, leaks shall be located and repaired, and the 
system shall then be re-tested by the Contractor until compliance is achieved. 
 
All visible leaks in exposed pipe shall be repaired. 

 
02222.3.7.3 OPERATIONAL TESTING (pressurized irrigation only) - Pressurized irrigation systems shall be 

tested for proper system operation after backfill is in place and sprinkler heads have been adjusted 
to final position.  This test shall demonstrate that the system meets coverage requirements (based 
on operation of one circuit at a time) and that all automatic controls function properly. 
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02222.3.7.4 NON-RIGID PIPE DEFLECTION TESTING - At the Engineer’s request, the Contractor shall test 
requested portions of all non-rigid pipe after being installed and backfilled to ensure that 
circumferential deflection does not exceed 5% of the diameter.  Such test will consist of passing a 
mandrel through an open section of pipe, sized appropriately to detect non-compliance.  The 
mandrel shall be sized in accordance with the requirements provided in Section 02224 for 
checking sewer pipe.  In the event deflection non-compliance is found, the Contractor shall make 
repairs as outlined in Section 02224 and additional testing of other sections of pipe will be 
requested. 

 
02222.3.7.5 TESTING DOCUMENTATION - The Contractor shall maintain a record of all testing performed, 

together with the test results obtained, for each line installed under this Contract.  Minimum 
information to be included in these records shall be as follows: 

 
 All Documents: 

 Date of issuance of the record 
 Name of Contract 
 Contractor's name and address 

 
 Disinfection Report: 

 Name and address of treatment supervisor 
 Disinfection method used 
 Location and boundary description of section to be disinfected 
 Time and date of disinfectant introduction 
 Time and date of disinfectant release 
 Initial disinfectant residual (PPM) for each outlet tested 
 Time and date of flushing after disinfection 
 Signature of treatment supervisor (signifies completion of disinfection activities) 

 
 Bacteriological Report:  

 Date issued 
 Project name and location 
 Laboratory's name, certification number, address and phone number 
 Test location 
 Time and date of sample collection 
 Name of person collecting sample 
 Time and date of laboratory test start 
 Coliform bacteria test results for each sample 
 Certification that water conforms (or fails to conform) to bacterial standards of the 

appropriate state public drinking water regulations 
 Bacteriologist's signature 

 
 Test Report: 

 Type of test 
 Location of test 
 Sizes, types, and lengths of pipe in test section, and test boundary description 
 Date and Time test started 
 Date and Time test completed 
 Test pressure (Pressure Test only) 
 Amount of leakage/allowable leakage (Pressure Test only) 
 Mandrel dimensions(Obstruction and Non-Rigid Pipe Deflection Tests only) 
 Test result (pass/fail) (All Tests) 
 Printed Name/Signature and Date of Test Supervisor (Contractor's representative) (All 

Tests) 
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 Printed Name/Signature of Inspector (Engineer’s representative) witnessing and 
approving the test (All Tests) 
 
 

02222.3.8 DISINFECTION 
 
02222.3.8.1 REGULATORY COMPLIANCE - All pipelines to be used for domestic water service shall be 

disinfected in accordance with the requirements of state and local public drinking water 
regulations. 
 

02222.3.8.2 METHODS - The Contractor may use the method provided in MAG Specification Section 611. 
 

02222.3.8.3 FLUSHING - After disinfection, the lines shall be flushed until residual chlorine is reduced to 
levels safe for consumption.  Samples for bacteriological testing can then be taken.  The 
Contractor shall safely and legally dispose of contaminated water used for disinfection after 
consultation with the local authorities.  Under no circumstances shall heavily chlorinated water be 
allowed to mix with “live” waters, meaning waters in lakes, rivers, streams, or wetlands. 

 
02222.3.9 PIPELINE LOCATION IDENTIFIERS 

 
The Contractor shall furnish and install such identifiers as shown on the Drawings and/or 
prescribed in these Specifications. 

 
02222.3.9.1 TRACER WIRE – Tracer wire shall always be installed in the trench with non-metallic pipelines, 

during or immediately following their installation and may be required in the installation of 
metallic pipelines where electric conductance is necessary and is not provided through the pipeline 
because of its type of construction.  Tracer wire placement shall be as shown on the Plans but shall 
generally be immediately beneath (preferred), to the side, or above the pipeline with 
approximately 4 inches of separation.  Tracer wire shall be brought to the surface of the ground at 
all valves and risers and where otherwise shown on the plans. 

 
Tracer wire shall be installed as shown in the Plan details.  Where splices in the wire are required, the 
Contractor shall use the manufacturer recommended splice nut (cap) to provide a watertight joint.  
Extend electrical tape well over the wire insulation in all directions. 
 
The Contractor shall provide all necessary labor, equipment, and materials to perform an electrical 
continuity test prior to acceptance on all installed tracer wire.  The test shall be performed in the 
presence of the Engineer or an appointed representative.  The continuity test shall be conducted using 
an ohmmeter.  Continuity must be demonstrated to pass the test.  In the event of a failed test, the 
Contractor shall make all necessary repairs required to provide a tracer wire system that complies 
with the testing requirements of this section. 
 
Some soil conditions and/or installation circumstances may require the additional installation of 
cathodic protection for the tracer wire. When this is the case, cathodic protection will appear as a 
separate bid item and details for its installation will appear on the Plans and elsewhere in these 
Specifications. 

 
02222.3.9.2 WARNING TAPE – A continuous ribbon of warning tape shall be installed during the backfill 

operation.  Tape shall be placed a minimum of 12-inches above the top of the pipeline or at a 
depth approved by the Engineer, or otherwise as shown on the drawings.  At roll ends and at 
places where the tape has been broken, the loose ends shall be tied together to prevent separation 
during the rest of backfill. 

 
02222.3.9.3 MARKING POSTS – Marking posts shall be installed at the placement intervals shown on the 

Plans.  Posts shall not be deformed or damaged during installation.  The Contractor shall use a 
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post hole digger to install markers when there is danger of damage to posts from pounding or 
hammering.  

 
02222.3.10 CLEANUP 
 

Following acceptance of testing and completion of backfilling and surface restoration, the 
Contractor shall prepare the work for contract closeout in accordance with Section 01200 of these 
Specifications. 

 
02222.4  METHOD OF MEASUREMENT 
 
02222.4.1 BURIED WATER LINES 

The amount of buried water line pipe shall be determined by measuring the lineal feet of pipe in 
place and accepted, including the lengths of fittings, valves, couplings, and portions of pipe within 
casings, unless called out otherwise in the Contract Documents. 

 
Measurement of lines passing through or connecting to control valves or other operating devices 
enclosed in vaults or manholes, shall be made only up to the pay limit of the enclosure or vault as 
shown on the Drawings.  If no pay limit is shown, measurement will be made to a point five (5) 
feet outside of the enclosure. 
 
Measurement of ductile iron pipe shall include polyethylene encasement where that material is 
required. 

 
02222.4.2 PIPELINE LOCATION IDENTIFIERS 
 

Measurement of tracer wire and location markers installed with non-metallic pipe shall be 
included in the measurement of the waterline pipe unless they are separate bid items in which case 
measurement for tracer wire shall be the same as the length of waterline installed and location 
markers shall be measured by counting the number of markers installed. 
 

02222.4.3 EXPOSED PIPELINES 
 
Exposed water pipe shall not be measured in connection with the installation of water lines but 
shall be included in the measurement of the structure or facility where the exposed pipe is located, 
and payment for such pipe shall be included in the payment for those bid items. 

 
02222.4.4 FITTINGS 

 
Unless specifically called out for separate payment on the Bid Schedule, fittings for pipelines and 
piping systems will be considered appurtenant to the line or system being installed, and 
measurement for such fittings will be included in the measurement for that pipeline or piping 
system. 
 

02222.4.5 MISCELLANEOUS 
 
Separate measurement for valves and vaults and enclosures and their contents will be as described 
in other sections of these Specifications. 
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02222.5  BASIS OF PAYMENT 
 

The accepted quantities will be paid for at the contract unit price for: 
 

PAY ITEM UNIT 
(size) PVC Pipe (Class) [AWWA C-900/909] or [Pressure rated]  Lineal Foot 

(size) DI Pipe (Class)  Lineal Foot 
(size) HDPE Pipe [IPS] or [DIPS] C906 SDR (#)  Lineal Foot 

(size) Galvanized Iron Pipe (Schedule)  Lineal Foot 
Pipeline Location Markers Each 

 
No separate payment will be made for fittings unless called for on the Bid Schedule. 
 
 
 
 
 

END OF SECTION 
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02226.1 DESCRIPTION

Includes furnishing all labor, equipment and materials required to install pipe, dispose of
unsuitable materials, perform trench backfilling and compaction in conformance with Section
02200 and provide pavement restorations in conformance with Section 02500.

02226.1.1 RELATED WORK

Section 02200 - Trench Excavation and Backfill
Section 02500 - Removal and Replacement of Surface Improvements

02226.1.2 SUBMITTALS

Submit manufacturer’s certification that all material furnished is in compliance with
specifications, standard references, and contract requirements in accordance with Section 01300.

02226.1.3 DEFINITIONS

Pipe Zone - The area around the pipe in the trench width and up to 12-inches over the pipe.

Drainage Pipe - Perforated and non-perforated pipe used for collection and transmission of
subsurface drainage.

Culvert - Pipe used for transmission of surface water under and around roadways.

02226.2 MATERIALS

The Contractor shall not change pipe size, material or class without written approval from the
Engineer.  Provide the type, class and size of pipe shown on the Drawings and conforming to the
following:

02226.2.1 REINFORCED CONCRETE PIPE

Use Class A or B with Type II cement, which conforms to AASHTO M-170.  Elliptical pipe shall
be Class A or B, which conforms to AASHTO M-207 with tongue and grove joints.

02226.2.2 CORRUGATED POLYETHYLENE CULVERT PIPE

Corrugated polyethylene culvert pipe shall be Class A or B conforming to the requirements of
AASHTO M-294.

02226.2.3 CORRUGATED GALVANIZED STEEL PIPE AND PIPE-ARCH

Corrugated galvanized steel pipe and pipe-arch shall be Class A, B or C, which conforms to the
requirements of AASHTO M-36.

02226.2.4 CORRUGATED ALUMINUM PIPE AND PIPE-ARCH

Corrugated aluminum pipe and pipe-arch shall be Class A, B or C, which conforms to the
requirements of AASHTO M-196 and M-197.

02226.2.5 PVC DRAIN PIPE
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Solid wall and perforated drain pipe with rubber gasketed joints, which conforms to the
requirements of ASTM D2729.  Perforation shall follow the ASTM D2729 perforation pattern of
2, one-half inch holes 120o apart with 5-inch spacing.

02226.2.6 PE DRAIN PIPE

Corrugated solid wall and perforated drainpipe with rubber gasketed joints, which shall conform
to ASTM F405.

02226.2.7 DRAIN GRAVEL

Drain Gravel shall comply with the requirements provided in Section 02105.

02226.2.8 GEOTEXTILE FABRIC

Geotextile Fabric shall be as called for on the Drawings and specified in Section 02950.

02226.3 CONSTRUCTION REQUIREMENTS

02226.3.1 HANDLING AND STORAGE OF PIPE

The Contractor shall handle and store pipe to prevent damage by crushing or piercing and in such
a way as to prevent contamination.  Any pipe delivered to the Work site, which does not conform
to specifications or is scratched, bent, cracked, chipped or otherwise damaged, shall be rejected.
The Contractor shall protect pipe and components against dirt and damage during shipment and
storage and shall store pipe in strict conformance with the manufacturer’s recommendations.  The
Contractor shall not store PE or PVC plastic pipe in direct sunlight for more than 30 days.

02226.3.2 PREPARATION

The Contractor shall verify location of existing utilities and structures ahead of pipe laying
operation. If pipe adjustment is necessary due to location of other utilities, secure approval from
Engineer prior to proceeding.

02226.3.3 TRENCHWORK

The Contractor shall excavate trenches in accordance with Section 02200.  The Contractor shall
repair unstable subgrade for pipe installation by over-excavating to stable soils or a minimum 8-
inches depth and replace with approved stabilization material.

02226.3.4 DEWATERING

The Contractor shall keep the pipe trenches free from water during pipe installation by a method
acceptable to the Engineer.

The Contractor shall be responsible for damages of any nature resulting from the dewatering
operations, notwithstanding approval of the method by the Engineer.

02226.3.5 SHORING

The Contractor shall provide trench shoring and protection in accordance with applicable OSHA
standards and Section 01510.

02226.3.6 INSTALLATION

02226.3.6.1 PLACEMENT – Pipe placement shall be as follows:
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· The Contractor shall handle and install pipe as per manufacturer’s specific instructions.

· The Contractor shall make bellholes and depressions only of such length, depth and width as
required for properly accommodating the particular type of pipe joint being installed.

· The Contractor shall join pipe in accordance with manufacturer’s recommendation or as
specified in piping specification section.

· Pipelines shall be laid on uniform grades.

· Do not install pipe at a grade less than 0.5%.

· Lay gravity flow pipe upgrade beginning at lower end.

· Pipe shall not be installed without continuous support under the barrel.

· The Contractor shall obtain written approval from the Engineer to deflect pipe from true line
and grade.  Do not exceed deflection allowed by pipe manufacturer’s recommendation.

· The Contractor shall not lay pipe in water or when trench conditions or weather are unsuitable
for such work.

· The Contractor shall place circular concrete pipe which contains elliptical reinforcing so that
the reference lines designating the top of the pipes will not be more than 5° from the vertical
plane through the longitudinal axis of the pipe.

· Not more than 300 feet of continuous pipe placement will be allowed without the installation
of an inlet box, catch basin, combination box, clean-out box, manhole or other such structure.

02226.3.6.2 CUTTING TOOL - The Contractor shall use an approved machine or cutting tool recommended
by the pipe manufacturer to cut pipe.

02226.3.6.3 DAMAGED PIPE - The Contractor shall remove and relay any section of pipe already placed
which is found to be out of alignment, defective or damaged.

02226.3.6.4 PLUGS - The Contractor shall provide plugs for pipeline branches, stubs or other open ends,
which are not to be immediately connected.  The Contractor shall use a joint comparable to the
main line joints and thrust block as required to secure plugs.

02226.3.6.5 GALVANIZED PIPE - The Contractor shall provide protection to galvanized pipe to prevent
scratches or abrasion and assure that the coating is not damaged.  Remove and replace damaged
pipe sections when directed by the Engineer.  Provide proper facilities for lowering sections of
pipe into trenches.

02226.3.6.6 CONNECTION TO CONCRETE - The Contractor shall form, size and finish structures
connecting piping in accordance with the details of the Drawings and Section 03100. The
Contractor shall install mortar in joints at catch basins, clean-outs, manholes, etc.  Remove all
loose material and soil from the surface on which concrete will be placed.  Non-metallic pipe shall
be thoroughly wetted prior to pouring the collars.

02226.3.6.7 PIPE BEDDING - Unless otherwise shown on these Contract Documents, culverts shall be bedded
with on site bedding materials or imported bedding, which conforms to Section 02105.  Drainage
piping shall be bedded in accordance with the details shown on the Drawings with material which
also conforms to Section 02105.
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02226.3.6.8 BACKFILL - The Contractor shall compact trench backfill in accordance with the requirements of
Section 02200 and 02222.

02226.3.7 INSPECTION

Prior to starting backfill of trenches, the Contractor shall notify the Engineer of completion of pipe
laying and allow the Engineer to check all installed drain piping and culverts.  When access to
installed pipe is determined necessary for checking by the Engineer, the Contractor shall open any
covering as requested. If defects are found, the Contractor shall make the necessary corrections at
no cost to the Owner.  If no defects are found, the cost of uncovering and recovering shall be an
additional expense covered by the Owner in accordance with the General Conditions (Section
00700).

02226.4 METHOD OF MEASUREMENT

02226.4.1 PIPE AND CULVERTS

Measurement of drainage piping and culverts shall be made by using a tape measure or other
accurate measuring device to determine the number of lineal feet of pipe or culvert, along the
centerline of the pipe, installed and accepted.  This measurement shall include the lengths of all in-
line fittings and shall stand as the measurement of all other work involved with the pipe
installation such as trenching, backfilling, and site restoration as required.

02226.4.2 ENTRANCE AND EXIT STRUCTURES

Measurement of culvert or drainage pipe entrance and exit structures and measurement of culvert
end sections shall be separate from the lineal measurement of the pipe and shall be made by
counting the number of such structures built and accepted.

02226.4.3 OTHER WORK AND MATERIALS

The method of measurement for other work and materials such as drain rock, geotextile fabric, and
import bedding and backfill will be described separately when called for on the Drawings, in these
Specifications, or required by the Engineer.

02226.4.4 DEWATERING

Dewatering of trenches is considered incidental to the construction.  The Contractor shall include
all associated costs for trench dewatering in the lump sum contract price.

02226.5 BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit price for:

PAY ITEM UNIT
(Diameter, Type) Culvert Pipe
(Diameter, Type) Drain Pipe

Entrance/Exit Structures
Culvert End Section

Lineal Foot
Lineal Foot

Each
Each

Payment for other materials, (i.e., drain rock, imported bedding and backfill, geotextile fabrics,
etc.) will be made in accordance with their respective specification requirement.
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END OF SECTION
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02500.1 DESCRIPTION

This work includes removal and restoration of existing features, public or private, including but
not limited to asphalt or concrete pavement, concrete structures, curb and gutter, sidewalk, gravel
surfacing, driveways, crosswalks, landscaping, field crops, irrigation ditches, fences, culverts,
buried or exposed utilities, abandoned utilities, small utility buildings and the disposal of resulting
waste materials and debris.

02500.1.1 RELATED WORK

Section 01510 - Protection of Existing Properties
Section 02015 - Clearing and Grubbing
Section 02200 - Trench Excavation and Backfill

02500.1.2 SUBMITTALS

When any improvement not owned by the Owner is designated for restoration work, then, upon
completion of such restoration, the Contractor shall obtain a written statement of acceptance or
release from the responsible owner of the feature.  This statement, in turn, will be submitted to the
Engineer for his review and approval prior to acceptance of the work for payment.

02500.1.3 DEFINITIONS

Not used.

02500.2 MATERIALS

02500.2.1 GENERAL

When restoration of a feature is indicated in the Contract Documents, such work shall be
accomplished so as to restore the feature to its original, or better, condition and/or function as it
existed prior to removal.

It is recognized that exact duplication of materials cannot always be achieved, but reasonable
effort is expected from the Contractor to restore the feature with materials which will provide the
same or better service and appearance as observed prior to removal.

All materials shall be new.

02500.2.2 BITUMINOUS SURFACE

02500.2.2.1 PRIMER OR TACKER COAT – Shall be an approved bituminous material such as type MC-70-
250, SS1, or CS-1.

02500.2.2.2 PATCHING AND REPAIR - Plant mix material that meets or exceeds the requirements of
Section 02511 herein, or of the local State Department of Transportation for asphalt surface road
repair, shall be used for patching and repair.

02500.2.2.3 SURFACING – Shall be hot or cold mix bituminous surfacing, meeting or exceeding the
requirements of Sections 02511 or 02512 herein, or of the local State Department of
Transportation for asphalt surface road repair.

02500.3 CONSTRUCTION REQUIREMENTS

02500.3.1 UNCLASSIFIED REMOVAL AND RESTORATION
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02500.3.1.1 EXISTING IMPROVEMENTS - All existing facilities disturbed by the Contractor in prosecution
of the Work, including but not limited to asphalt or concrete pavement, concrete structures, curb
and gutter, sidewalk, gravel surfacing, driveways, crosswalks, landscaping, field crops, irrigation
ditches, fences, culverts, buried or exposed utilities, abandoned utilities, small utility buildings or
any other structures or obstructions designated to be removed on the Drawings, by the Engineer,
or these Specifications, shall be removed, cleaned up, and then restored or replaced in kind by the
Contractor in new condition.

02500.3.1.2 ADJACENT IMPROVEMENTS - Care shall be exercised in such removal to assure that adjacent
facilities or structures, which are to remain, are not disturbed.  Any damage to such existing
facilities or structures resulting from carelessness or negligence on the Contractor's part shall be
satisfactorily restored to new condition at the Contractor's expense.

02500.3.1.3 VEGETATION - Trees, shrubs, and other landscape plants designated to be saved for replanting
shall be carefully removed, bundled, set aside and protected for replanting by the Contractor.  Turf
Sod to be saved for replanting shall be removed by machine cutting.  In lieu of removal and
replacement of turf sod or field crops, the Contractor may, upon approval of the property owner,
remove and replant the same.  Such agreements shall be documented on the final property release
to be signed by the property owner.

Replanting of landscape items shall be performed in accordance with Section 2900.

02500.3.2 TOPSOIL

02500.3.2.1 REMOVAL AND PROTECTION - In all construction areas where re-growth of vegetation is
desired, and when called for by the Contract Documents, the Contractor shall remove, segregate,
stockpile, store, and protect topsoil during excavation in accordance with Section 02900. Topsoil
shall be kept free from contamination from foreign materials and other soils.  The Contractor shall
arrange construction activities to avoid damage or disturbance to the stockpiled soil.

02500.3.2.2 REPLACEMENT - When backfill operations have been completed, the topsoil shall be replaced
and restored to the original contours or as called for on the Drawings, in accordance with Section
2900 of these Specifications.

02500.3.3 GRAVEL SURFACE

02500.3.3.1 REMOVAL - When restoration of graveled driveways, roadways, or parking areas is required, the
existing gravel surfacing shall be graded off and stockpiled safely away from ongoing work
activities, to prevent contamination with subsurface materials.  It may then be reapplied and
compacted during restoration activities.

02500.3.3.2 RESTORATION - Areas to be restored shall be backfilled and graded to uniform lines and
compacted to the density prescribed for trenching in Section 02200.  Existing gravel surfacing
materials shall then be replaced in uniform 3 inch layers compacted to 95% of maximum density.
After compaction, the affected area shall be graded smooth.  Sufficient new material of equal or
better quality shall be applied and mixed in, to replace materials lost during prosecution of the
Work, to ensure a 3-inch minimum gravel cover after compaction and grading.

02500.3.4 BITUMINOUS SURFACE

02500.3.4.1 REMOVAL - Bituminous pavement surface shall be removed and restored in accordance with this
paragraph unless provisions for restoration are made in other Sections of these Specifications.  The
pavement surface, public or private, designated for removal shall be removed to neat lines, which
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shall be cut in accordance with Section 02520.  No ripping or rooting will be permitted outside of
the limits of the cut lines.

Existing driveways, sidewalks, etc., which do not match the new finish grade as shown on the
Drawings, also shall be removed preparatory to restoration work.

02500.3.4.2 DISPOSAL - Surfacing materials removed shall be disposed of in accordance with Section 1520
of these Specifications, and will not be permitted in the backfill, except as specifically authorized
by the Engineer and in accordance with local requirements.

02500.3.4.3 RESTORATION – Restoration of bituminous surface shall proceed according to the following
steps:

· First, the sub-grade shall be graded to a uniform surface, and 6 inches of Untreated Base
Coarse (UBC) gravel shall be placed over the area in lifts not thicker than 3 inches,
compacted to 95% of its maximum density.

· Then, the exposed edges of existing pavement shall be primed with a material approved for
this purpose.

· Unless shown otherwise on the drawings or required otherwise by the Engineer, hot or cold
mix bituminous surfacing shall be spread and compacted in individual, 3-inch maximum lifts
over the base course.  Minimum thickness of the new bituminous surfacing layer shall be
equal to the adjacent surface thickness, but shall be not less than 3 inches thick when
compacted to 95% of its maximum density.

· Rolling operations shall be conducted in such a manner that shoving or distortion will not
develop beneath the roller.  The surface shall be finished to a smooth, uniform line and grade
with surface deviations not exceeding plus or minus 1/4 inch in 10 feet, unless the surface is
subject to more stringent State, County, or Municipal requirements.  The determination of
smoothness compliance may be made with a straight edge or string line at the option of the
Engineer.  Any irregularities shall be satisfactorily corrected at the sole expense of the
Contractor.

· Existing driveways, sidewalks, etc., which were removed because they did not match the new
finish grade, shall be replaced and restored to their original or better condition to match the
new finish grade shown on the Drawings, or as directed by the Engineer.

02500.3.5 REMOVAL AND RESTORATION OF CONCRETE IMPROVEMENTS.

02500.3.5.1 REMOVAL - Existing concrete pavement in streets, alleys, driveways, sidewalks, etc., public or
private, shall be cut in accordance with Section 02520, and removed to the lines indicated on the
Drawings, or as directed by the Engineer.  No ripping or rooting will be permitted outside of the
limits of saw cut lines.

Existing driveways, sidewalks, etc., which do not match the new finish grade as shown on the
Drawings, also shall be removed preparatory to restoration work.

02500.3.5.2 DISPOSAL - All materials removed shall be disposed of in accordance with Section 1520 of these
Specifications, and will not be permitted in the backfill, except as specifically authorized by the
Engineer and in accordance with local codes.

02500.3.5.3 RESTORATION - Sub surface preparations shall be the same as those in paragraph 02500.3.4.3
above.
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· Concrete pavement including sidewalks, driveways, roadways, and parking area surfacing
shall be replaced by the Contractor in accordance with Division 3 of these Specifications,
unless otherwise directed by the Engineer

· Those existing driveways, sidewalks, etc., which were removed because they did not match
the new finish grade, shall be replaced and restored to their original or better condition to
match the new finish grade shown on the Drawings, or as directed by the Engineer.

· All other concrete improvements shall be restored in accordance with details shown on the
Drawings, or as directed by the Engineer, and as required by the provisions of Division 3 of
these Specifications.

02500.3.6 REMOVAL AND RESTORATION OF FENCES

When necessary to remove any fence to facilitate its operation, the Contractor shall obtain prior
agreement with the owner of the fence for its removal.  Temporary containment measures shall be
provided, if needed, at no additional expense to the Owner.  As soon as practical, the permanent
fence shall be restored to its original condition or better.

02500.3.7 RESTORATION OF IRRIGATION DITCHES

Restoration of irrigation ditches shall be made in such a manner that the ditch configuration and
size will be equivalent to its original condition and the ditch will be located on its original
alignment.  Any embankment required to restore the original slope of the ditch will be layer
compacted with mechanical compaction equipment to 90% of maximum dry density determined
by AASHTO T-99.

02500.3.8 CLEANUP

Areas of construction activity shall be left in a condition of uniform grade, blending into pre-
existing contours and concealing, as much as possible, evidence of construction activity by back
dragging or raking to conceal tire marks.  Cleanup and disposal of surplus materials shall be
performed in accordance with Section 1520.

02500.4 METHOD OF MEASUREMENT

02500.4.1 NO BID SCHEDULE LINE ITEM

When the Bid Schedule in the Contract does not contain a line item for "Removal and/or
Restoration of Surface Improvements", then this work will be considered incidental to other items
included in the Bid Schedule, and no separate measurement shall be made for this work.

02500.4.2 “DESIGNATED AREA” LINE ITEM

Measurement for removal and/or of surface improvements in a designated area shall be the "lump
sum" of the work required to remove and properly dispose of materials resulting from removal.

02500.4.3 “DESIGNATED FEATURE” LINE ITEM

Measurement for removal and/or restoration of designated features shall be per unit as described in
the Bid Schedule.

02500.4.4 BITUMINOUS SURFACE PAY LIMIT
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Measurement for bituminous surface removal and replacement shall be made by multiplying the
pay limit by the actual length of removal and replacement in lineal feet as determined using a tape
measure or other accurate measuring device.

In general, for pipe trench excavation, the pay limit shall be determined by the formula W = OD +
18 inches (pay limit width equals pipe outside diameter plus 18 inches), rounded up to the nearest
standard bucket width.  Actual measurement may be modified according to information indicated
on the Drawings or as directed by the Engineer.

The pay limit for removal of bituminous surface for other purposes shall be as shown on the
Drawings or directed by the Engineer.

02500.4.5 DAMAGED ITEMS

Measurement of items damaged or removed as a result of the Contractor’s negligence shall not be
allowed and no payment will be made under this contract.

02500.5 BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit prices as follows:

PAY ITEM UNIT
Removal of Site Surface Improvements Lump Sum

Removal of (Name of Structures) Each
Removal of Sidewalk Square Yard
Removal of Fences Lineal Foot

Removal of Driveway Slabs Square Yard
Removal of Curb and Gutter Lineal Foot

Removal of Bituminous Surface Square Yard
Replace (Name of Structure) Each

Replace (Thickness) Sidewalks Square Yard
Replace (Thickness) Driveway Slabs Square Yard

Replace (Thickness) Bituminous Surface Square Yard
Replace (Description) Fence Lineal Foot

Replace (Description Lineal Foot or Lump sum
Restore (Description) Lineal Foot or Lump Sum
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02830.1 DESCRIPTION

This section covers furnishing and installing stock fencing and gates as indicated herein and as
shown on the Drawings. American iron and Steel products must be used in this contract.

Use stock fence and gates as right-of-way fence and gates.

02830.1.1 RELATED WORK

02830.1.2 SUBMITTALS

Not used.

02830.1.3 DEFINITIONS

Not used.

02830.2 MATERIALS

02830.2.1 FENCE MATERIALS

02830.2.1.1 BARBED WIRE - Barbed wire for fencing shall meet the following standards:

BARBED WIRE REQUIREMENTS

Total Number Strands As called for on Drawings
Wires per Strand 2
Wire Size 12 gauge (minimum)
Barbs 14 gauge, 4 point @ 4" o.c.
Coating Zinc (galvanized)

02830.2.1.2 WIRE MESH FABRIC - Wire mesh fabric for fencing shall meet the following standards.

WIRE MESH FABRIC REQUIREMENTS

Wire Grade Firm
Wire Size Nominal 0.099
Vertical Spacing 6 inches
Coating Class 1 Zinc
Fabric Specification ASTM A-116

02830.2.2 POSTS

02830.2.2.1 STEEL LINE POSTS - Steel line posts shall have either a Y or U cross-section, shall be painted,
and shall have been manufactured for use in stock fencing.

02830.2.2.2 WOOD LINE POSTS - All posts must be sound and free of decay, being structurally fit to
function properly.  Wood line posts shall meet the following requirements:

· Round posts shall have a minimum circumference of 10 inches at the base.  All natural-
growth round posts shall be free of bark, protruding knots, and any other irregularities.

· Rectangular posts shall have a minimum cross section area of 12 square inches.
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· Untreated posts shall be of un-sawn native juniper, or approved equal.

· Treated line posts shall be of Douglas Fir, hemlock or pine.  If the treated surface of a post has
been disturbed or damaged in handling or installation, the exposed, untreated wood shall
receive a minimum of two coats of the same compound with which the post was originally
treated.

02830.2.2.3 BRACE, GATE, AND CORNER POSTS – Brace, gate, and corner posts shall conform to ASTM
A-702. Steel brace, gate, and corner posts shall have the following characteristics:

02830.2.2.4 GALVANIZED PARTS - Galvanized parts shall be in accordance with ASTM A-123.

02830.2.2.5 ANCHORS - Supply fence stop anchors.  Anchor plates on steel posts may be omitted when the
post is set in a concrete footing but not otherwise.

02830.2.3 STEEL GATES

02830.2.3.2 FRAME – Frames for driveway and walkway gates shall be of 1-inch diameter pipe as specified in
ASTM A-120, Schedule 40.  Frames shall have caps or seals to cover the open ends of square
corners of gate frames.

02830.2.3.3 WIRE FABRIC – See 02830.2.1.2 above.

02830.2.3.4 BRACING – 10 and 12 foot long gate leafs shall have at least one vertical brace made of the same
material as the frame and placed in the center of the leaf.  14 and 14 foot long gate leafs shall have
two vertical braces of the same material and spaced evenly in the leaf.

02830.2.3.5 TRUSSING – Gates 10 feet or more in length shall have an adjustable 3/8-inch minimum diameter
truss rod installed to prevent sagging of the gate.

02830.2.3.6 FITTINGS - Fittings for gates shall be hot-dipped galvanized steel as specified in accordance with
ASTM A-153.  Pintles shall be 5/8-inch in diameter or greater for 10-foot and wider gates.

02830.2.3.7 FASTENERS – Fasteners for single gates shall be lengths of galvanized chain a minimum of 18-
inches long.  One end of the chain shall be secured to the gate while the loose end shall be fitted
with a snap fastener appropriate to the size of the chain.  For additional security, chain link slot
fasteners also may be incorporated into the gate.

Double leaf driveway gates shall have a center latch incorporating a pin or rod which can be
dropped from the latch into a socket embedded in concrete in the ground.

02830.2.3.8 STAPLES – Staples shall be 1-1/2-inch minimum length No. 9 wire.

02830.2.3.9 CONCRETE – Concrete shall be Class B (AE) or better.

02830.3 CONSTRUCTION REQUIREMENTS

02830.3.1 GENERAL

Finished fence shall be plumb, taut, securely fastened, true to line and grade, and complete in all
details.

02830.3.2 POST INSTALLATION
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02830.3.2.1 GATEPOSTS - Except where shown differently on the plans, gatepost installation and concrete
foundations for gateposts shall be as determined by the following schedule:

GATEPOST SPECIFICATIONS

Leaf Width Gate Post OD Lbs per Ln. Ft. Concrete Foundation
Diameter Depth

0’ – 6’ 2-7/8” 5.7 12” 3’-0”
Over 6’ to 13’ 4” 9.0 18” 4’-0”

Over 13’ to 18’ 6-5/8” 18.9 18” 4’-0”
Over 18’ 8-5/8” 28.5 18” 4’-6”

02830.3.2.2 STEEL LINE POSTS - Construction of 4-strand barbed wire fencing shall require 6-foot posts; 5-
strand barbed wire fencing shall use 7-foot posts.

02830.3.2.3 WOOD POSTS - Cut wood posts to the designated height and slant top to an approximate 300

angle.

02830.3.2.4 POST BRACING - Install end-braced posts in existing cross fences where they are intersected by
the new stock fence.  Brace corner posts in two directions.  Brace end and gate posts in one
direction. Bolt or butt weld metal braces to the metal posts.  Tension brace wires until installation
is rigid.

02830.3.2.5 TRUSSING - Braced posts shall be trussed back to the bottom of the end, corner, slope or
gatepost.

02830.3.2.6 CONCRETE - At sag sections, or at points of vertical alignment change in concrete foundations,
set braced posts at least 2-feet 9-inches into the ground for 7-foot, 0-inch posts and at least 2-feet
6-inches into the ground for 6-foot, 0-inch posts.  Place a minimum 3-inch concrete base below
each brace post.  Concrete shall be a minimum 18-inches in diameter.  Expose 1-inch on concrete
above the finished grade, finish off and slope to drain away from the post.  Backfill and compact
posts.

Set fence stop anchors in concrete foundations at least 18-inches into the ground.  Concrete shall
be a minimum of 18-inches in diameter.  Finish exposed concrete flush with existing grade.

02830.3.3 FENCE WORK

02830.3.3.1 BARBED WIRE - Barbed wire fencing shall be constructed of either 4-strands or 5-strands of
wire as shown on the Drawings and/or described in the Special Provisions attached hereto.  See
also Sub-Section 02830.3.2.2 – Steel Line Posts, above.  Install barbed wire on the inside of the
post, away from the traffic.

02830.3.3.2 FABRIC - Wire mesh fabric shall be of the width shown on the Drawings and/or described in the
Special Provisions attached hereto.  Install fence fabric and barbed wire on the inside of the post,
away from the roadway.

Remove all sags from wire mesh fabric without causing tension crimps to fail. Staple top and
bottom wires and every alternate lateral wire in the mesh fabric and each strand of barbed wire to
the post.

02830.3.4 STEEL GATES
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02830.3.4.1 GATES - Supply steel gate frames with wire fabric and appropriate appurtenances for all gates
shown on the Drawings.

02830.3.4.2 INSTALLATION - Provide steel gates with fittings to fill all clear openings between gateposts as
shown on the Drawings.  Install gates to open clearly without interference and to function
properly.

02830.4 METHOD OF MEASUREMENT

Measurement for stock fence and gates shall be made using a tape measure or other accurate
measuring device to determine the total number of lineal feet of fence installed and accepted.  This
measurement shall include all material, equipment, labor, excavation and backfill, gates, bends,
concrete and concrete placement including gates and bends, all to be furnished and installed as
shown on the Drawings and described herein.

02830.5 BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit price for:

PAY ITEM UNIT
Stock Fence Lineal Foot

Daniel Langsmith
Text Box
LLC,



WATERLINE VALVES AND HYDRANTS SECTION
15230

Sunrise Engineering, Inc., Standard Specifications for Construction Waterline Valves and Hydrants
This Specification Revised November 4, 2010 Page 1 of 6

15230.1 DESCRIPTION

This section covers furnishing and installing valves and fire hydrants in water transmission and
distribution lines, together with fittings, thrust blocking, and boxes and enclosures related to the
operating equipment. American Iron and Steel products must be used in this contract.

15230.1.1 RELATED WORK

Section 02222 - Waterline Pipe Installation
Section 15232 - Water System Control Valves

15230.1.2 SUBMITTALS

All information shall be provided in accordance with Section 01300.  Written evidence of compliance
from the manufacturer shall accompany each delivery of material.

15230.1.2.1 VALVES 12 INCHES AND SMALLER, AND HYDRANTS - For valve sizes 12-inches and
smaller, and fire hydrants, the Contractor shall furnish the manufacturer's standard data and
catalogues for review and approval.

15230.1.2.2 VALVES LARGER THAN 12 INCHES - For all valves sized larger than 12-inches, the Contractor
shall furnish shop drawings and technical data prepared by the manufacturer for review and approval.

15230.1.2.3 CONTENT - Submittals shall include complete details, dimensions, weights, diameter of stems, alloy
for all valve parts and any information that may be required to assemble, install, operate and maintain
the valve.

15230.1.2.4 BUTTERFLY VALVES - Certification of performance together with leakage and hydrostatic tests as
described in Section 13 of ASTM/AWWA C-504 shall be furnished to the Engineer upon the
Engineer's request.

15230.1.2.5 BALL VALVES - Certification of performance together with leakage and hydrostatic tests as
described in Section 5 of ASTM/AWWA C-507, shall be furnished top the Engineer upon the
Engineer's request.

15230.1.3 DEFINITIONS

Not used.

15230.2 MATERIALS

15230.2.1 GATE VALVES

15230.2.1.1 COMPLIANCE - All gate valves shall conform to AWWA C-500 or C-509 with the following
characteristics:

15230.2.1.2 3-INCH AND SMALLER VALVES - Valves 3-inches and smaller shall be as follows:

· Valves shall be as manufactured by Ford, Hayes, Mueller, Red & White, or an engineer engineer
approved equal.

· Valves shall be standard, double-disc, non-rising stem valves with wheel handles.

· Valve bodies shall be all bronze or brass.

Daniel Langsmith
Text Box
LLC,



WATERLINE VALVES AND HYDRANTS SECTION
15230

Sunrise Engineering, Inc., Standard Specifications for Construction Waterline Valves and Hydrants
This Specification Revised November 4, 2010 Page 2 of 6

· Valves shall be threaded, unless shown otherwise on the Drawings or required in these
Specifications.

15230.2.1.3 GATE VALVES 4-INCH THROUGH 14-INCH - Gate valves 4-inches through 14-inches in size
shall be as follows:

· Valves shall have a ductile iron body.

· Valves shall have a solid cast iron, rubber coated, wedge gate and a resilient seat.

· Gate shall be designed to work equally well with pressure on either side of it.

· Valves shall be of the non-rising stem type and shall be left hand opening (counter-clockwise)
with a 2-inch square operating nut.

· All interior ferrous surfaces exposed to fluid flow shall have an NSF approved, fusion bonded,
epoxy coating.  Epoxy coatings shall be factory applied by an electrostatic or thermosetting
process.

15230.2.1.4 GATE VALVES 16-INCHES AND LARGER - Gate valves 16-inches and larger shall be as follows:

· Valves shall be double-disc gate valves with flanged ends.

· Valves shall be manufactured in accordance with AWWA C-500.  Bolts, nuts, studs, etc., used
with the gear case also shall conform to the requirements for Bonnet Bolting in AWWA C-500.

· Valves shall have bevel gears and shall be actuated by 2-inch square operating nuts.

· The gears and stuffing box shall be enclosed in a watertight cast or ductile iron case for operation
in buried location.

· The case shall be filled with grease at the factory.

· Valves shall be designed to operate in a horizontal orientation.

· Valves shall be equipped with bronze tracks, rollers and scrapers.

· By-pass valves shall be furnished with each valve mounted in position A as indicated in AWWA
C-500.

15230.2.1.5 VALVES ON WATER MAINS - Valves on water mains shall have the following features:

· In-line valves shall have push-on or mechanical joints conforming to AWWA C-111.

· Valves attached to side outlets shall be flanged.

· By-pass valves shall be flanged.

· Valves in blow-off lines shall be flanged.

· Valves in fire hydrant lines shall have push-on or mechanical joints.

· Valves in air release and vacuum relief lines shall be flanged or threaded.
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· Valves 12-inches and smaller shall be equipped with O-ring packing.

15230.2.2 BUTTERFLY VALVES

15230.2.2.1 MANUFACTURER - Butterfly valves shall be Dresser Industries "450", Allis-Chalmers
"Streamseal",  Henry Pratt "Groundhog", Mueller Lineseal III, or an engineer engineer approved
equal.

15230.2.2.2 COMPLIANCE - Butterfly valves shall conform to AWWA C-504.

15230.2.2.3 CLASS - Valves shall be Class 150 seated, tight closing valves, furnished with mechanical or flanged
joints

15230.2.2.4 SEATS - Rubber valve seats shall be replaceable without disassembling the valve and shall not be
interrupted by the shafting.  Rubber seats may be retained on the disc edge by stainless steel clamping
in lieu of bonding to the valve body.

15230.2.2.5 SHAFT PACKING - Shaft packing shall be of the self-adjusting permanent type.

15230.2.2.6 OPERATION - Underground opening and closing shall be accomplished with permanently lubricated
screw-type operators, totally enclosed and of watertight construction.  Overload protection shall be
incorporated into the operator allowing the application of 450 foot-pounds input torque at full-open
and full-closed positions without damage to the operator or valve.  A 2-inch square wrench nut and
valve box shall be provided for operating the valve.  Valves shall open counter clockwise unless
indicated otherwise in the Special Provisions.

15230.2.3 BALL VALVES

15230.2.3.1 MANUFACTURER - Valves shall be produced by a manufacturer having at least five years
experience in the manufacture of water works and valves.

15230.2.3.2 VALVES 4-INCHES AND LARGER - Ball valves, 4-inches and larger, shall be ductile iron or cast-
steel body, double seated valves meeting the requirements of ANSI/AWWA C-507.

15230.2.3.3 SMALLER VALVES - Smaller valves shall be stainless steel, bronze, or iron bodied valves of the
size, type and class shown on the Drawings.

15230.2.4 CHECK VALVES

15230.2.4.1 COMPLIANCE - Check valves shall be manufactured in accordance with ANSI/AWWA C-508.

15230.2.4.2 DESIGN - Check valves shall be of a clear waterway, swing-check type.  They shall be designed to
be mounted horizontally.  They shall be fitted with flanged ends for easy servicing.  They shall have
an iron body and be bronze mounted.

15230.2.4.3 SEATING - Valves shall be provided with a metal to resilient material seating.

15230.2.5 HOSE BIBS

Hose bibs shall be 3/4-inch bronze or brass body, Watts Model SC-1, Red & White Model RW 301
or engineer approved equal.  All hose bibs shall have a tee handle.

15230.2.6 SAMPLE FAUCET

Sample faucet shall be a ½-inch chromed or brass body hose bib without hose connection threads.
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15230.2.7 FIRE HYDRANTS

15230.2.7.1 COMPLIANCE - Fire hydrants shall conform to standard for dry barrel fire hydrants, AWWA C-502
and modifications herein specified.

15230.2.7.2 DESIGN - Hydrants shall be designed as follows:

· Hydrants shall be of the "compression" or "toggle joint" type with safety flange and safety stem
coupling above the ground line so that they can be repaired without shutting off the water.

· Hydrants shall be of the dry top design with two or more "O" rings sealing the water from the
operating mechanism.

· Hydrants shall be furnished with 5-inch minimum valve openings, one 4 1/2-inch NST pumper
connection and two 2 1/2-inch hose connections.

· Hose nozzle threads, pump nozzle threads, operating nut and opening direction shall match
existing hydrants in the system.

· Hydrant lengths shall be designed for the cover depth shown on the drawings plus the diameter
of the main line pipe.

15230.2.7.3 PAINTING - The portion of the hydrant above the ground line shall be painted in accordance with
the Owner's standards.

15230.2.8 OPERATING WRENCHES

Unless notified otherwise by the Engineer, the Contractor shall furnish two, T-handle, operating
wrenches for each project incorporating valves with 2-inch, square-head, operating nuts.

15230.2.9 VALVE BOXES

Valve boxes shall be cast iron, two piece, and adjustable valve boxes.  Valve boxes shall be of the
slip joint type and be of sufficient length for the pipe burial depth required.  The cast iron cover of the
valve box shall have the word "water" stamped thereon.

15230.2.10 CONCRETE ENCLOSURES

Concrete enclosures for valves shall be precast and of the type, size and configuration shown on the
Drawings and shall be fabricated in accordance with the requirements for precast concrete
construction provided in Section 03500.

15230.3 CONSTRUCTION REQUIREMENTS

15230.3.1 SETTING VALVES AND VALVE BOXES

All valves shall be set and jointed to the pipe in the manner described for pipe laying and jointing in
Section 02222 of these Specifications.  Valves shall be oriented with the operating nut vertical.
Valve boxes shall be centered and plumb over the operating nut and shall be set so that no shock or
stress will be transmitted to the valve.  Tops of the valve boxes shall be set flush with the ground
surface, concrete collars, or street surfacing, unless otherwise shown on the Drawings.
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15230.3.2 VALVE RESTRAINT

Restraint shall be installed on all valves connected with slip-on, gasketed, or O-ring joints (i.e., bell &
spigot, mechanical, etc.) in accordance with these Specifications and as shown on the Drawings.

15230.3.3 CONNECTING TO EXISTING MAINS

15230.3.3.1 CONNECTION TO EXISTING WORK - All connections to existing water mains shall be made by
the Contractor, unless otherwise provided in these Specifications.  The Contractor shall provide labor
and materials, including special fittings and restraint devices, required to make the required
connections between existing lines and new lines.

15230.3.3.2 INTERRUPTION OF SERVICES - Where the connection of new work to old requires interruption of
service, the Owner, Engineer and Contractor shall mutually agree upon a date for such connection
which will allow ample time to assemble labor and materials and to notify all customers in
accordance with Section 01510.

15230.3.4 FIRE HYDRANT INSTALLATION

15230.3.4.1 SETTING - All hydrants shall stand plumb use hand level with the pumper nozzle facing the street.
The hydrant shall be set with the ground line at the location indicated by the hydrant manufacturer.

15230.3.4.2 DRAINAGE - Drainage shall be provided at the base of the hydrant by placing clean gravel under
and around the base of the hydrant as shown on the Drawings.

15230.3.4.3 RESTRAINT - All hydrants shall be restrained by setting thrust blocks or mechanical restraint
assemblies in accordance with the Drawings.

15230.3.4.4 AUXILIARY GATE VALVES - All fire hydrant assemblies shall include auxiliary gate valves
positioned as shown on the Drawings.

15230.3.5 THRUST BLOCKS

Thrust blocks or joint restraints (Mega Lug) shall be formed to prevent coverage of the pipe joints in
accordance with the details shown on the Drawings and as described in Section 03100 and 03050.
All thrust blocks shall be set against undisturbed earth.

15230.4 METHOD OF MEASUREMENT

15230.4.1 VALVES

Excavation, foundation preparation, restraint devices, valve boxes, backfill, and other miscellaneous
devices, materials, or equipment required for installation shall be considered part of and included in
the measurement of all valves and valve assemblies.

15230.4.1.1 NUMERICAL COUNT - When valves are installed as separate items or assemblies, the measurement
shall be determined by counting the number of each size and type (including any associated valve
box and concrete valve box collar) of valve installed and accepted.

15230.4.1.2 LUMP SUM - When valves are located in an enclosure, measurement shall be made as lump sum for
the enclosure assembly and shall include the valve, any supplemental valves and fittings in the
enclosure, and the enclosure.
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15230.4.2 HYDRANTS

Measurement of hydrants shall be made by counting the number of hydrants set and accepted.  For
each hydrant, this measurement shall include the tee, shut-off gate valve, excavation and backfill,
drain gravel, valve box and concrete collar, restraint, hydrant, and 5-feet of pipeline extending from
the tee on the main line to the hydrant.

15230.4.3 NO SEPARATE MEASUREMENT

No separate measurement will be made for thrust blocks or other restraint provided with valves and
fittings.  Neither will separate measurement be approved for sample faucets and hose bibbs.
Measurement for these items will be included with the quantity of the assembly whereon they are
installed.

15230.5 BASIS OF PAYMENT

The accepted quantities will be paid for at the contract unit price.

PAY ITEM UNIT
(Size) Gate Valve Each
(Size) Ball Valve Each
(Size) Ball Valve Each

(Size) Butterfly Valve Each
(Size) Check Valve Each

Fire Hydrant Assembly Each

END OF SECTION
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15232.1 DESCRIPTION

This section covers furnishing and installing water system control valves, including: pressure release,
pressure sustaining, pressure reducing, water level control, air relief, vacuum relief, deep well pump
control, back flow prevention and surge control with their enclosures and miscellaneous support
equipment. American Iron Steel products must be used in this contract.

15232.1.1 RELATED WORK

Section 02222 - Waterline Pipe Installation
Section 15230 - Waterline Valves and Hydrants

15232.1.2 SUBMITTALS

15232.1.2.1 CERTIFICATION OF COMPLIANCE - Certification of compliance to the standards and
Specifications contained herein shall be obtained from the manufacturer and provided by the
Contractor at the time of delivery of these materials to the project site.

15232.1.2.2 DESCRIPTIVE LITERATURE - Descriptive literature which identifies the manufacturer, model
numbers, materials of which the control valves are fabricated, and their capacities shall be provided
by the Contractor in accordance with Section 01300 of these Contract Documents.

15232.1.2.3 OPERATION AND MAINTENANCE INSTRUCTIONS - Manufacturer's installation, operation and
maintenance literature for each control valve shall be furnished to the Owner prior to the time of final
acceptance for payment.

15232.1.3 DEFINITIONS

Not used.

15232.2 MATERIALS

15232.2.1 GENERAL

All control valves furnished and installed under this contract shall be of the model, size, and type
shown on the Drawings or required in these Specifications.  They shall have been produced by the
same manufacturer and shall be provided by a supplier located in the state in which the installation is
to be made.  They shall be furnished with a manufacturer applied, NSF approved, fusion bonded,
epoxy coating.  Seats shall be designed so that they are easily maintained and without edges that
induce cutting or wear at low flows.  Unless otherwise required to meet specific service conditions,
all cast iron or steel valves shall be 150 lb. Class.

15232.2.2 ALTITUDE CONTROL VALVES

Altitude control valves shall be as manufactured by CLA-VAL Company, or approved equal. Valves
shall be of ductile iron flanged, spring loaded, 3-way, diaphragm actuated, globe pattern valves.
Valve control shall be provided by a pressure difference sensor (and when called for on the Drawings
or in these Specifications, fitted with a direct acting solenoid control) with appropriately sized piping
and supports.  Valves shall have a valve position indicator, cocks to isolate the pilot system and
closing speed control.  Four-inch and smaller valves shall be fitted with flow clean strainer while
larger valves shall be provided with a "Y"-pattern strainer in the pilot control system.
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15232.2.3 PRESSURE RELIEF/PRESSURE SUSTAINING VALVES

Shall be ductile iron, modulating, hydraulic operated, pilot controlled, flanged valves with globe
pattern.  All pressure sustaining valves shall be designed to maintain constant upstream pressure at
the set point indicated on the Drawings or in the Special Provisions.  Pressure sustaining valves shall
be provided with a position indicator operated by a pressure difference sensor and shall have
appropriately sized piping and supports.  The pilot system shall be capable of being isolated with
shut-off cocks, be fitted with a strainer, and shall be able to control closure to prevent surges.

15232.2.4 COMBINATION BACK PRESSURE/SOLENOID SHUTOFF VALVE

Shall be ductile iron, flanged, globe pattern, modulating hydraulic operated, pilot controlled, with
solenoid activated shut-off.  The valve shall open sufficiently to maintain a pre-set inlet (back)
pressure.  When the inlet pressure is less than the control setting, the pilot system shall close the
valve tight.  The pilot system shall be capable of being isolated with shut-off cocks, be fitted with a
strainer and shall be able to control closure to prevent surges.

 15232.2.5 PRESSURE REDUCING VALVES

Shall be modulating pressure reducing with globe pattern.  Valves shall be provided with pilot control
which operates such that positive and gradual closure can occur to prevent any surge or line shock.
Pressure reducing valves shall be equipped with a valve position indicator, cocks to isolate the pilot
system, speed for control of closure and a strainer on the pilot system inlet.

15232.2.6 BACK-FLOW PREVENTION VALVES

Shall be an assembly of double independently acting, spring-loaded toggle lever check valves with
two shut-off valves which meet the requirements of ANSI/AWWA C-506.  Valve body and cover
shall be of bronze.  Valves shall be fitted with stainless steel springs and with molded synthetic
rubber clapper, poppet and facing rings.

15232.2.7 AIR/VACUUM RELIEF VALVES

Combination air & vacuum valves shall comply with MAG Specification Section 630.6 and AWWA
C512, latest edition. This section applies to 2-inch or smaller combination air valves only, installed
on waterlines 12-inch diameter and under.
Combination air valves shall include:

 a maximum working pressure of 250 psi.
 materials utilized in the valves shall be compliant with the Safe Drinking Water Act and be

ANSI/NSF certified or compliant.
 valve trim materials shall be inherently corrosion resistant.
 valves shall be factory tested per the requirements of AWWA C512, latest edition, to 150%

of the maximum working pressure.
 valve body and cover shall be constructed of reinforced nylon body and base.
 discharge outlet shall be constructed of polypropylene and include insect screen.
 valve shall include freeze protection with freeze jacket provided by valve manufacturer.
 enclosure shall be a Hot Box insulated model number LEO14027026 or approved equal.
 combination air valves shall be ARI D-040 2-inch or approved equal.

Daniel Langsmith
Text Box
LLC,



WATER SYSTEM CONTROL VALVES SECTION
15232

Sunrise Engineering, Inc., Standard Specifications for Construction Water System Control Valves
This Specification Revised October 29, 1999 Page 3 of 4

15232.2.8 DEEP WELL SOLENOID PUMP CONTROL VALVE

Shall be globe pattern, hydraulically operated diaphragm valve controlled by a solenoid pilot valve.
The pilot system shall have separate adjustable flow control valves, a "Y" strainer, and shall be fitted
with cocks to enable isolation during servicing.  The valve stem shall have a limit switch to serve as
an electrical interlock between the valve and pump motor.

15232.2.9 ENCLOSURES

Enclosures for control valves shall be concrete, furnished and installed in accordance with the
Drawings and the requirements of Sections 03100, 03200, and 03050 of these Specifications.

15232.2.10 MISCELLANEOUS PIPE, FITTINGS, VALVES AND EQUIPMENT

Miscellaneous pipe, fittings, valves and equipment needed to assemble and support operation of the
control valves shall be as shown on the Drawings and in conformance with Sections 02222, and
15230 of these Specifications.

15232.3 CONSTRUCTION REQUIREMENTS

Prior to installing control valves, the Contractor shall flush, blowout, or otherwise clean all dirt and
debris from connecting lines.  Control valves shall be installed with appropriate supporting piping
and equipment in accordance with manufacturer's recommendations.  Control valves shall be fitted
with flanged connections or installed in a manner which will allow easy removal in the enclosure or
area wherein the valves are installed. As soon as control valves are pressurized (placed in service),
the Contractor shall check and adjust, if necessary, all valve assemblies to assure they are adjusted
correctly and functioning as designed.

15232.4 METHOD OF MEASUREMENT

15232.4.1 NO MEASUREMENT

Measurement will not be made for control valves that are installed as part of a structure or assembly
identified as a separate line item in the Bid Schedule.  In such cases, valves and their installation will
be included in the lump sum quantity represented for that structure.

15232.4.2 SEPARATE MEASUREMENT

When valves are identified as individual line items on the Bid Schedule, quantities shall be measured
by counting the numbers of each type of valve in place and accepted.  In such cases, measurement
will include all valves, couplings, enclosures, manhole covers, excavating and footings required and
other necessary equipment and materials required to complete the assembly as shown on the
Drawings.
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15232.5 BASIS OF PAYMENT

The accepted quantity will be paid for at the contract unit price:

PAY ITEM UNIT
Altitude Valve (size, type) Each

Float Valve (size, type) Each
Pressure Relief Valve (size, type) Each

Pressure Sustaining Valve (size, type) Each
Pressure Reducing Valve (size, type) Each
Pressure Reducing Valve (size, type) Each

Back Pressure Valve (size, type) Each
Backflow Prevention Valve (size, type) Each

Air Release Valve (size, type) Each
Vacuum Relief Valve (size, type) Each

Air/Vacuum Relief Valve (size, type) Each
Combination Air/Vacuum Valve (size, type) Each

Sewage Air Relief Valve (size, type) Each
(Type)Valve Assembly Each

END OF SECTION
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15234.1  DESCRIPTION 

 

Includes furnishing and installing materials which include excavation, water main tapping, stops, 

valves, service lines, meters, settings, boxes and other accessories required for installing water 

services to system users. American iron and Steel products must be used in this contract. 

 
15234.1.1 RELATED WORK 

 

Section 02200 - Trench Excavation and Backfill 

Section 02222 - Waterline Pipe Installation 

 

 

15234.1.2 SUBMITTALS 

 

15234.1.2.1 DESCRIPTIVE LITERATURE - Descriptive literature which identifies the manufacturer, model, 

size, material and parts lists from which the piping, fittings, valves and meters are manufactured, 

including installation instructions, shall be provided to the Engineer in accordance with Section 
01300. 

 

15234.1.2.2 CERTIFICATION OF COMPLIANCE - Written certification of compliance from the respective 

manufacturer shall be provided with each delivery of metal fittings, valves and meters. 

 

15234.1.3 DEFINITIONS 

 

Mains - Water distribution pipes, located in streets or rights-of-ways, to which water service 

connections are made for users of the system. 

 

Tap - The actual connection made to water mains which includes drilling an opening into the 

main, threading, installing a tapping saddle when appropriate, and inserting (screwing) a valve into 
the opening. 

 

Saddle - A fitting placed on a pipe to reinforce the pipe wall through which the tapping hole is 

drilled. 

 

Key - Can mean either: the center piece of a corporation or curb valve which is turned to control 

flow through the valve; or, the "T-shaped" tool used by operators to reach and turn the key or 

closing piece of a valve. 

 

Setter (also referred to as "yoke") - Is the prefabricated assembly of pipes and valves installed in a 

meter box and connected into the service line in which the water meter is mounted (or "set"). 
 

15234.2  MATERIALS 

 

15234.2.1 SADDLES 

 

Saddles shall be copper alloy body with copper alloy or stainless steel straps designed and sized 

specifically for tapping PVC water mains.  Threading shall be tapered and the saddle shall 

conform to ANSI/AWWA C-800.  Straps shall provide full support around the circumference of 

the pipe and have a bearing area of sufficient width along the pipe axis so that the pipe will not be 

distorted when tightened. 
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15234.2.2 CORPORATION STOPS 

 

Corporation stops shall be copper alloy body ball-type or balanced pressure, o-ring sealed plug 

type valves with tapered threads and in conformance with the requirements of ANSI/AWWA C-

800. 

 
15234.2.3 CURB VALVES 

 

Curb valves shall be copper alloy body ball-type valves; or balanced pressure, o-ring sealed, plug 

type valves.  Curb valves shall be furnished with cast iron curb boxes and one-piece lids fitted 

with copper alloy pentagon plug.  The curb box shall be sized to properly fit the valve and adjust 

to the depth to which the valve is set. 

 

15234.2.4 SERVICE LATERAL PIPE 

 

Service lateral pipe shall be as called for on the Drawings and in accordance with the following: 

 
15234.2.4.1 COPPER SERVICE PIPE - Copper service pipe shall be Type K soft, conforming to Federal 

specification WW-T-799 or ASTM B88-62. 

 

15234.2.4.2 POLYETHYLENE PIPE - Polyethylene service pipe shall conform to the requirements of 

AWWA C-901, "Polyethylene (PE) Pressure Pipe, Tubing and Fittings, -inch through 3-inch for 

water."  PE Pipe shall be pressure tubing conforming to Table 6 of said Specification.  Tubing 

shall be Class 160 with a DR of 9.0 or Class 200 with a DR of 7.3.  If not specified, DR 7.3 shall 

be used. 

 

15234.2.4.3 Ends of polyethylene tubing inserted in compression connections should be fitted with insert 

reinforcement. 

 

15234.2.5 METER SETTER (YOKE) 
 

Meter setter shall be fit with copper tubing (when required), copper alloy, and copper alloy 

fittings. Setters shall be furnished with copper alloy body, angle, or straight, ball-type inlet valves 

with fittings appropriately sized to fit the meter.  When required, a cast iron yoke ban shall be 

furnished to provide the setting. 

 

15234.2.6 CHECK VALVE 

 

Unless indicated otherwise on the Drawings, a check valve shall be provided with each meter 

setting.  Check valves shall be copper alloy bodied, dual valves which meet the requirements of 

the State and local health authorities and conform to ASTM/AWWA C-510. 

 
15234.2.7 WATER METERS 

 

Water meters shall be cold-water displacement type meters, which complies with ANSI/AWWA 

C-700.  The main case and bottom plate shall be of bronze and the meter shall be sized and 

equipped as shown on the Drawings.  The meters shall be Model SR II by SENSUS Technologies, 

PMM Multi-Jet Series by Precision Meters, or an approved equal. 

 

15234.2.8 METER BOX 

 

Meter boxes shall be fabricated from rigid PVC or ABS plastic pipe.  They shall be white in color. 

They shall have a minimum diameter of 18-inches, be sized to fit over the meter assembly while 
allowing reasonable interior access, and shall make an appropriate fit with the meter box ring and 

cover. 
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15234.2.9 METER BOX RING AND COVER 

 

The meter box ring and cover shall be cast iron with a minimum diameter of 18-inches but shall be 

appropriately sized to fit larger meter boxes where required.  The words "WATER METER" shall 

be cast into the cover.  The cover shall be a locking type with a pentagonal head, corrosion 

resistant, screw down, locking device. 
 

15234.2.10 METER BOX DRAINAGE 

 

Meter box drainage shall be provided by placing -cubic yards of drain gravel at the base of new 

meter box drain. 

 

15234.3  CONSTRUCTION REQUIREMENTS 

 

15234.3.1 TRENCHING AND BACKFILL 

 

Trenching and backfill for installation of service connections shall be completed in accordance 

with Section 02200.  Service lines shall have a minimum of 3.0-feet of cover.

 
15234.3.2 INSTALLATION OF CONNECTIONS 

 

Installation of water service connection components shall be as shown on the Drawings.  All 

connections to PVC pipe shall be made by using a saddle rather than a direct tap.  Service lines 

shall be slightly snaked in the trench near the connection to the water main to allow for some 

movement to avoid a rigid connection. 

 

15234.3.3 REPLACEMENT OF EXISTING FACILITIES 

 

When replacement of specified components of service connections is required, the Contractor 

shall:  protect existing equipment, provide appropriate connecting fittings to accommodate the 
new component, use care in removal and salvaging of the existing component, and deliver the 

existing components to the Owner's maintenance shop or headquarters. 

 

15234.3.3 WATER SERVICE INSTALLATION BY BORE 

 

If bore cannot be completed due to soil conditions, services shall be installed by open trench. 

 

15234.4  METHOD OF MEASUREMENT 

 

15234.4.1 CONNECTIONS 

 

Measurement for service connections shall be made by counting the number of "each" size of 
connection (consisting of furnishing and installing: (1) service saddle on the water main; (2) 

drilling and tapping; (3) corporation stop; and (4) the necessary excavation and backfilling) 

installed and accepted. 

 

15234.4.2 SERVICE LATERALS 

 

Service laterals shall be measured using an accurate measuring device to determine the number of 

linear feet of each size of service lateral pipe installed between the corporation stop and the meter 

setter.  This measurement shall include furnishing and installing the pipe and appropriate 

connecting fittings and any necessary trench excavation and backfilling. 
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15234.4.3 SERVICE METER SETTER ASSEMBLY 

 

Measurement of service meter setter assemblies shall be made by counting the number of each 

size of assembly furnished, installed, and accepted.  This measurement shall include the curb stop 

meter setter, connecting fittings, meter box, lid, drain gravel, and the necessary excavation and 

backfilling. 
 

15234.4.4 WATER METERS 

 

Measurement of water meters shall be made by counting the number of meters of each size 

furnished, installed, and accepted. 

 

15234.4.5 STOCK WATERING TAPS 

 

Measurement for stock watering taps shall be made by counting the number of each size of 

connection installed and accepted.  This measurement shall include furnishing and installing: (1) 

service saddle on the water main; (2) drilling and tapping; (3) corporation stop; (4) 20-feet of 
service lateral; (5) curb stop and box; and (6) the necessary excavation and backfilling required to 

complete the connection. 

 

15234.4.6 REPLACEMENT OF EXISTING FACILITIES 

 

Where certain components of a total existing water service connection are to be replaced, 

measurement will be made by counting the number of each size and/or kind of the specifically 

identified component or components as shown in the Bid Schedule as installed and accepted.  

Such measurement shall include furnishing and installing the identified component, necessary 

excavation, and backfill, and salvaging and delivery of any replaced component when designated. 

 

15234.5  BASIS OF PAYMENT 
 

The accepted quantities shall be paid for at the contract unit price for: 

 

PAY ITEM UNIT 

(Size) Service Connection Each 

(Size) Service Lateral Linear Foot 

(Size) Service Meter Assembly Each 

(Size) Meter Each 

Replace (Size) (Component Name) Each 

Install (Size )(Component Name) Each 

(Size) Stock Watering Tap Each 

 (Size) Stock Watering Tap Each 
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PAVEMENT MATCHING AND SURFACING REPLACEMENT 
 
336.1 DESCRIPTION: 
 
This specification identifies requirements for removing and replacing or widening pavement and replacing other surfacings 
within public rights-of-way. 
 
Asphalt concrete roadway trench repairs shall be constructed in accordance with Type A, B, or T-Top trench repair of Detail 
200-1 and as indicated on the plans or in the special provisions. 
 
Trench repairs for unpaved alleys, roadways, and designated future roadway prism shall be constructed in accordance with 
Type E trench repair of Detail 200-1.  
 
Trenching into Portland cement concrete pavement, sidewalk, or other concrete flatwork shall require complete joint-to-joint 
replacement of damaged panels unless an alternative repair is required by contract documents or is authorized in writing by the 
Engineer.    
 
Surface replacement in the right-of-way not in paved roadways shall be constructed in accordance with Type D trench repair 
of Detail 200-1 and as indicated on the plans or in the special provisions. 
 
Temporary pavement replacement shall be constructed as required herein. 
 
Asphalt pavements to be matched by construction of new pavements adjacent to or at the ends of a project shall be milled or 
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 requirements. 
 
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 pavements, which are to be matched by pavement widening or pavement 
extension, shall be trimmed to a neat true line with straight vertical edges free from irregularities with a device specifically 
designed for this purpose.  
 
Existing asphalt 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 have tack coat applied to the vertical edges 
immediately prior to constructing the new abutting asphalt concrete pavement. No extra payment shall be provided for these 
items and all costs incurred in performing this work shall be incidental to the pavement widening or extension.  
 
The location of longitudinal match points shall depend on the type of asphalt joint being constructed (full depth or offset) and 
the location of the pavement lane striping to be in place at completion of construction. Full depth longitudinal joints shall be 
located within one foot of a post construction lane line stripe or within the center two feet of a post construction travel lane. 
The location restriction for full depth longitudinal joints does not apply to multi-layer pavements when a vertically offset joint 
with the existing pavement is constructed. An acceptable offset joint shall have at least a six-inch horizontal offset with the 
nearest joint in the underlying asphalt layer. An offset joint may be obtained by edge milling to a depth that meets the minimum 
lift thickness identified in Section 710 for the asphalt surface course to be placed.  
 
The exact point of matching, termination, and overlay may be adjusted in the field by the Engineer or designated representative. 
 
336.2.2 Pavement to be Removed: Existing asphalt pavement to be removed for trenches or for other underground 
construction or repairs shall be cut by a device capable of making a neat, straight and smooth cut without damaging adjacent 
pavement that is not to be removed. The Engineer’s decision as to the acceptability of the cutting device and manner of operation 
shall be final.  
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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 centerline 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: 
 

(A) If the pavement cuts (bore pits, recovery pits, etc.) are 300 feet or more apart, the bore or tunneled distance will not be 
considered as part of the open trench and the seal coat will not be required.  
 
(B) If the pavement cuts (bore pits, recovery pits, etc.) are less than 300 feet apart, the distance between the cuts will be 
considered the same as a trench cut and the distance will be added to any trench cut distances. 

 
Pavement removal limits when replacing existing curb or gutter shall be as follows. For curb or gutter replacement adjacent to 
a designated bike lane or paved shoulder area wider than three feet, the asphalt pavement removal and replacement shall extend 
to within 6 inches of the travel lane edge stripe. For curb or gutter replacement when no travel lane edge stripe exists, the 
asphalt pavement match point shall extend two feet or less from the pavement edge into the vehicle travel lane.  
 
Asphalt pavement damaged by the Contractor during trenching or other activities shall be removed after adjacent aggregate 
base has been placed and compacted and prior to placement of the adjacent permanent pavement. The replacement of the 
damage asphalt pavement shall occur at the same time as the permanent pavement replacement is constructed. 
 
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 2 inches, using aggregate grading in accordance with Marshall mix 
design of Section 710. Permanent pavement replacement shall replace temporary repairs within 5 working days after completion 
of temporary work. 
 
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 is impractical, 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 flush with the adjacent pavement. 
 
336.2.4 Permanent Pavement Replacement and Adjustments: 
 
336.2.4.1 Permanent Asphalt Pavement Replacement: All asphalt pavement replacement shall match gradation and 
thickness of the existing pavement. Immediately preceding the placement of permanent pavement the density of the base 
material shall comply with requirements of Table 601-2. Asphalt concrete pavement shall be compacted to the same density 
specified in Section 321. The compacted thickness of all courses shall conform to the recommended thicknesses of Table 710-
1. 
 
Unless otherwise noted, asphalt concrete pavement replacement shall comply with the following: 
 
(A) Single course pavement replacement shall consist of a 1/2” or 3/4” mix in accordance with Section 710. 
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(B) The base course(s) of a multi-course pavement replacement shall consist of a 3/4” mix in accordance with Section 710. 
(C) The surface course of a multi-course pavement replacement shall consist of a 3/8” or 1/2” mix in accordance with Section 
710 to match the existing surface.  
 
(D) Where the base course is to be placed with non-compactive equipment, it shall be immediately rolled with a pneumatic-
tired roller.  
 
(E) Pavement replacement over trenches where the pavement replacement width is 6 feet or more, all courses shall be placed 
with self-propelled spreading and compacting equipment. When the pavement replacement width is from 6 to 8 feet, self-
propelled spreading and compacting equipment shall not be wider than 8 feet.  
 
(F) Placement of the surface course is to be by means that will result in a surface flush with the existing pavement. The pavement 
replacement surface shall not vary more than 1/4 inch from the lower edge of a straightedge placed across the replacement 
pavement surface between edges of the existing matched surfaces. When the pavement replacement includes replacement of 
the roadway crown, the surface smoothness shall comply with requirements of Section 321. 
 
(G) Pavement replacement extending to the edge of asphalt pavement not abutting concrete shall have a safety edge or thickened 
edge constructed per Detail 201 as deemed appropriate by the local jurisdiction.  
 
For trench cuts, pavement widening, or other partial pavement installations greater than 300 feet in length the entire area shall 
be slurry seal coated in accordance with Section 332 or as otherwise specified. The seal coat shall extend from the edge of 
pavement or lip of gutter to the street centerline except that on residential streets less than 36 feet face to face of curb and where 
the pavement patch straddles the centerline, the entire width of street shall be seal coated. 
 
In lieu of placing the seal coat as required previously, and with approval of the local jurisdiction, the Contractor may deposit 
with the Street Maintenance Department for credit, a negotiated agreed upon amount. The Street Maintenance Department will 
incorporate this work into their street maintenance program. 
 
336.2.4.2 Adjustments: When new or existing manholes, valves, survey monuments, clean outs, etc. fall within the limits of 
the permanent pavement replacement as discussed in this Section, the Contractor shall be responsible for adjusting the various 
items to the new pavement surface.  
 
The Contractor shall coordinate with the Engineer and with representatives of the various utilities regarding the adjustment and 
inspection of the work. The Contractor shall be responsible for obtaining and complying with all specifications, special 
requirements, and details for the adjustment of utility company facilities. When adjusting the Agency’s utilities, survey 
monuments, etc., the adjustment will comply with these specifications and details. 
 
The work will be done in compliance with OSHA standards and regulations regarding confined space entry. The Contractor 
shall remove all material attached to the lids and/or covers including that of prior work. The method of removal shall be 
approved by the Engineer and/or the Utility Representative.  
 
336.3 TYPES AND LOCATIONS OF TRENCH SURFACE REPLACEMENT: 
 
Trench backfill shall be in place and compacted to the density required in Table 601-2 prior to the placement of the asphalt 
concrete structural section or other surfacing. 
 
Laying a single course or the base course(s) of the asphalt concrete pavement replacement for trenches shall never be more 
than 1320 feet behind the ABC placement for the pavement replacement. 
 
Type of surface replacement required for trenches shall be as noted on the plans or special provisions and construction shall be 
in accordance with Detail 200-1 and 200-2. If a trench repair type is not noted on the plans or specified in the special provisions, 
the following criteria will govern: 
 
Type A trench repair will be used for all asphalt concrete paved streets where the excavation is essentially longitudinal or 
parallel to traffic. Full depth longitudinal joints shall not be located within forty-eight inches (48”) of an asphalt pavement edge 
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or within a lane wheel path. The lane wheel path for a traffic lane is the entire lane width except the area within one foot of a 
traffic lane line stripe and except the center two feet of the lane. The lane wheel path for a designated bike lane is the entire 
lane width except the area within six inches (6”) of a bike lane edge stripe. When the surface match point is located within 48” 
of an asphalt pavement edge, all asphalt surfacing shall be removed to the asphalt edge, the replacement surfacing shall extend 
to the asphalt edge. The traffic lane wheel path restrictions for full depth longitudinal joints do not apply for offset joints that 
provide at least a six-inch horizontal offset between the surface course joint and the joint in the underlying asphalt layer. The 
depth of the asphalt surface course shall be equal to or greater than the minimum thickness recommended in Table 710-1.  
 
T-Top trench repair will be used where the excavation is essentially transverse or not parallel to traffic, including trenches that 
go through an intersection.  
 
Type B trench repair shall only be used when specified by the local jurisdiction. 
 
Type D trench repair will be used to repair surfaces other than asphalt concrete or Portland cement concrete pavement. The 
surface replacement shall be of a like type and depth as the existing material, compacted to the densities required in Section 
601.  
 
Where a longitudinal trench is partly in pavement, the pavement shall be replaced to a neat straight line located at the outer 
limits of the existing pavement.  
 
Where asphalt pavement replacement extends to an uncurbed asphalt edge, the agency designated edge treatment shown in 
Detail 201 (Type A, Type B, or Safety Edge) shall be installed. 
 
Where a trench is in a landscaped or graded area outside of pavement, no special surface treatment is required except as 
indicated by plans or specifications. 
 
336.4 MEASUREMENT: 
 
Measurement for surface replacement shall be by the square yard, based on actual field measurement of the area covered except 
as noted below.  
 
(A) In computing pay quantities for surface replacement of Type B trench repair, the default pay width will be based on the 
dimension calculated from Table 601-1 for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel.” The pay width 
will be adjusted to the minimum required field width when relocation of the pavement match point is due to the remnant 
requirement or when pavements less than 4” thick are required to be adjusted outside of a wheel path. 
 
(B) In computing pay quantities for surface replacement of a T-Top or Type A trench repair, the default widths will be based 
on the dimension calculated from Table 601-1, for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel” plus 24 
inches. The pay width will be adjusted to the minimum required field width when relocation of the pavement match point is 
due to the remnant requirement or when pavements less than 4” thick are required to be adjusted outside of a wheel path. In all 
cases, the minimum pay width for T-Top or Type A surface replacement shall be 48 inches. 
 
(C) In computing pay quantities of surface replacement for Type D trench repair, pay widths will be based on the dimension 
calculated from Table 601-1 for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel.” In all cases, the minimum 
pay width for Type D surface replacement shall be 48 inches. 
 
(D) Where a longitudinal trench is partly in asphalt pavement, pay quantities shall not exceed actual pavement replacement 
quantities. The measurement shall be the area as allowed for the respective Type A or Type B trench repair limited to that 
portion located within the existing pavement. The minimum 48 inch pay width for the Type A pavement replacement does not 
apply when the trench is partially in pavement. 
 
(E) The length 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 trench repair width 
shall be considered and included in the bid item for such structure. 
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(F) Any pavement replacement in excess of the specified pay widths necessitated by the installation of valves, tapping sleeves 
and valves, valve bypasses, and concrete thrust blocks shall be included in the bid price for these items. 
 
(G) Measurement of pavement and surfacing replacement shall be made along the finished surface excluding any extra 
replacement required due to Contractor caused damage. The measured quantity shall be computed to the nearest square yard. 
 
(H) No separate measurement or payment will be made for the required construction of a Detail 201 edge treatment. 
  
336.5 PAYMENT: 
 
Direct payment for pavement or other surface replacement will be made for replacement over all pipe trench cuts except as 
otherwise noted in the special provisions. Payment for surface replacement over other work shall be included in the cost of 
constructing that work. 
 
Payment for temporary pavement replacement shall be included in the cost of the pipe. 
 
Payment for pavement replacement shall include the replacement cost of any existing pavement markings that have been 
degraded, obscured, obliterated or removed. 
 
When a Contractor has the option of jacking and/or boring or open cut construction, and elects to construct a pipeline by the 
jacking and/or boring method, the Contractor will be paid for the replacement of such items of work as pavement, curb and 
gutter, sidewalk, driveway, and alley entrances, as allowed for open cut construction.  
 

- End of Section -
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REMOVAL OF EXISTING IMPROVEMENTS 
 

350.1 DESCRIPTION: 
 
This work shall consist of removal and disposal of various existing improvements, such as pavements, structures, pipes, 
conduits, curbs and gutters, and other items necessary for the accomplishment of the improvement. 
 
350.2 CONSTRUCTION METHODS: 
 
350.2.1 Utilities: The removal of existing improvements shall be conducted in such a manner as not to injure active utilities or 
any portion of the improvement that is to remain in place. 
 
A utility may be abandoned in place below a new major structure that is part of the work only if approved by the Agency and 
solidly filled with grout using methods approved by the Agency. All abandoned utilities to remain and the approved 
abandonment method shall be noted on the installation record drawings.  
 
Utilities to be removed by the Contractor shall be disconnected and taken out in accordance with the requirements of the utility 
owner to the limits shown on the plans. Utility removal shall not be performed until a release has been obtained from the utility 
stating that their respective service connection and appurtenant equipment have been disconnected, removed or sealed and 
plugged in a safe manner. 
 
The Engineer shall be notified when utilities are encountered that are not shown on the plans.  
 
350.2.2 Others: Sidewalks shall be removed to a distance required to maintain a maximum slope for the replaced portion of 
sidewalk, for one inch per foot and all driveways shall be removed to a distance as required by standard details. 
 
Portland cement concrete pavements, curbs and gutters and sidewalks designated on the plans for removal shall be saw-cut at 
match lines, in accordance with Section 601 and removed. 
 
Portions of asphalt concrete pavements designated on the plans for removal shall be done in accordance with Section 336. 
 
Removal of trees, stumps, roots, rubbish, and other objectionable materials in the right-of-way shall be done in accordance with 
Section 201. 
 
350.2.3 Backfill and Disposal: Backfill of all excavated areas below structures shall be in accordance with Section 206.4. 
Backfill and compaction of all other excavated areas shall be compacted to the densities as prescribed in Section 601 (trenches) 
or Section 211 (holes, pits or other depressions). 
 
All surplus materials shall be immediately hauled from the jobsite and disposed of in accordance with Section 205.6.  
 
350.3 MISCELLANEOUS REMOVAL AND OTHER WORK: 
 
This work 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 mailboxes. 
 
(C) Remove signs and bases in right-of-way. 
 
(D) Remove planter boxes, block walls, concrete walls, footings, headwalls, irrigation structures, and storm water inlets.  
 
(E) Install plugs for pipes and remove existing plugs as necessary for new construction. 
 
(F) Remove wooden and concrete bridges. 
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(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 proposal price which price shall be full compensation for the item complete, as 
described herein or on the plans. 
 

- End of Section -
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CONCRETE STRUCTURES 
 

505.1 DESCRIPTION:  
 
Concrete bridges, culverts, catch basins, manholes, retaining walls, abutments, piers, footings, foundations and 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.  
 
505.1.1 Minor Structures: Concrete structures such as cattle guards, catch basins, median barriers, headwalls, and other 
miscellaneous structures as defined by the Engineer are hereby defined as Minor Structures. Such Minor Structures, at the 
option of the Contractor, may be either constructed of cast-in-place concrete, or furnished as precast units. Precast units shall 
be fabricated in accordance with shop drawings submitted by the Contractor and approved by the Engineer, in accordance with 
the requirements of Section 105.2. All structures not defined as Minor Structures shall be classified as Major Structures. 
 
505.2 SUBGRADE FOR CONCRETE STRUCTURES:  
 
Each subgrade upon which concrete is placed shall be firm and free from water. Ground water shall be kept several inches 
below subgrade until the concrete has set. When the subgrade is in dry earth, it shall be moistened with water from a spray 
nozzle immediately before concrete is placed.  
 
When the design details for the project provide for 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 placement of concrete 
shall follow the placing of the filter or drain material as closely as practical. The filter 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 materials 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 concrete is to rest on rock, the rock shall be fully uncovered. The surface of the rock shall be removed to a depth sufficient 
to expose sound rock. Bedrock shall be roughly leveled off or cut to approximately horizontal and vertical steps. Seams in 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.  
 
Precast Concrete Minor Structures shall be founded in accordance with the requirements of Section 206.4.5. 
 
505.3 FORMS:  
 
Forming plans for cast-in-place bridge decks and cast-in-place bridge superstructures shall be prepared in accordance with the 
requirements of Section 105.2.  
 
Forms shall be of suitable material and of type, size, shape, quality, and strength to enable construction as designed. The forms 
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 concrete is deposited. The surfaces of 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 all 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, all 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.  
 
Forms for all surfaces that will not be completely enclosed or hidden below the permanent surface of the ground shall be made 
of surfaced lumber, or material which will provide a surface at least equally satisfactory. Any lumber or material, which 
becomes badly checked or warped prior to placing concrete, may be rejected.  
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Forms for all exposed surfaces of bridges, viaducts, overcrossings and similar structures shall be constructed of plywood or an 
approved equal. Plywood for forms shall be exterior type, of the grade Concrete-Form Exterior, conforming to the specifications 
of the NBS, Commercial Standards latest edition. Plywood shall be furnished and placed in 48 inches widths and in uniform 
lengths of not less than 96 inches, except where the dimension of the member formed is less than the specified panel dimension. 
Plywood shall be placed with the grain of the outer plies in the direction of the span. Where plywood is attached directly to the 
studding or joints, the panels shall be not less than 5/8 inch thick, and the studdings or joints shall be spaced not more than 12 
inches, center to center. Plywood less than 5/8 inch thick, otherwise conforming to the requirements specified, may be used 
with a continuous backing of 5/8 inch sheathing. All form panels shall be placed in a neat, symmetrical pattern with the 
horizontal joints level and continuous.  
 
Wood forms for copings and curbs shall have a thickness of not less than 15/8 inches and a width of not less than the full depth 
of coping or curb.  
 
Unless otherwise shown on the plans, all sharp edges shall be chamfered with 3/4 inch 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 ties to 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 1 inch 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 placement.  
 
The Contractor may at his own option, place 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 concrete is placed 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 all points outside the concrete lines shown on the plans.  
 
(B) If concrete is placed against sheathing, such sheathing shall be closely fitted and shall be outside of the concrete lines 
shown on the plans. Those surfaces against which the concrete is to be placed 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 2,000 psi. Care should be used in pulling sheathing so as to 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 placed may 
be left in place.  
 
Regardless of the method used in the placement of concrete without outside forms the following stipulations shall hold:  
 
(A) The reinforcing 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.  
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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 occurs first.  
 
Stairway riser forms shall be removed and the finish of the steps completed on the day the concrete is placed. Metal stairway 
treads, if required by the plans, shall be installed immediately after the steps have been placed.  
 
Side forms 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 
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) Forms for 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 II Cement — 48 hours or 6 hours per foot of span between supports, whichever is greater.  
 (2) Type III Cement — 24 hours or 3 hours per foot of span between supports, whichever is greater.  
 (3) Type V Cement — 56 hours or 7 hours per foot 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 forms in place for such longer periods as are, in his opinion, required.  
 
505.4 FALSEWORK:  
 
Falsework construction and erection shall not commence until the Contractor has received written approval of the sealed final 
falsework shop drawings. 
 
All falsework shall be designed and constructed to provide the necessary rigidity and to support the loads. Falsework for the 
support of a superstructure shall be designed to support the loads that would be imposed if the entire superstructure concrete 
were placed at one time.  
 
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 adequacy and safety of said items.  
 
Falsework shall be founded upon a solid footing safe against undermining and protected from softening. When the falsework 
is supported on timber piles, the piles shall be driven to a bearing value as determined by the Contractor’s Engineer.  
 
Falsework and forms shall be so constructed as to produce in the finished structure the lines and grades indicated on the plans. 
Suitable jacks or wedges shall be used in connection with the falsework to set the forms to 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 wedges for this purpose 
will not be permitted; it is 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.  
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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 design shall be in accordance with the requirements of Section 105.2. 
 
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:  
 
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 – a live load of 30 pounds per square foot of horizontal area.  
 
Transverse and longitudinal bracing – a horizontal force equal to 2 percent of the vertical load.  
 
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.  
 
Falsework 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 specifications for stress-grade lumber and its fastenings as recommended 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 No. 16 gage 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 6 foot centers.  
 
The Contractor will be allowed the following tolerances when placing, tying and supporting reinforcing steel: 
 

(1) In slabs and beams, horizontal bars shall be within ¼ inch measured vertically, of the position indicated on the plans. 
(2) In vertical walls, columns, wings, and similar members, clearance from the forms shall be within ¼ inch of the 
clearance shown on the plans. 
(3) In slabs or walls, long runs of bars may vary up to 2 inches in spacing; however, the specified number of bars shall be 
placed.  

 
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 least 30 diameters, unless otherwise shown on the plans.  
 
Welding of reinforcing steel will not be permitted unless specifically authorized by the Engineer.  
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505.5.2 Bending Reinforcement: Bending of reinforcing steel shall conform to the requirements of the AASHTO LRFD 
Bridge Construction Specifications Section 9.4.  
 
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 two meshes.  
 
505.5.4 Dowels: 
 
505.5.4.1 Dowel Placement: Dowel placement shall consist of drilling or coring dowel holes in concrete, furnishing and 
placing anchoring materials, and placing reinforcing steel dowels in accordance with the details shown on the Project Plans, 
and the requirements of the project Special provisions and these Specifications. 
 
Dowel holes shall be cored where dowels are to be placed: 
 
(A) in bridge decks and other thin concrete sections, and the depth of the dowel hole shown on the project plans projects to 3 
inches or less from the opposite face of the concrete section, or 
 
(B) within 4 inches from an existing concrete edge. 
 
Cored holes shall be intentionally roughened after coring.  
 
All holes shall be blown clean with compressed air, prior to applying the anchoring material. 
 
The diameter of the holes for the dowels shall be 1/8” larger than the diameter of the dowels to be placed. The depth of the 
holes for the dowels shall be as shown on the Project Plans. 
 
The anchoring materials for the dowels shall be an epoxy adhesive conforming to the requirements of Section 505.5.4.2, unless 
otherwise specified on the Project Plans and/or the project Special Provisions, or as approved by the Engineer. 
 
505.5.4.2 Anchoring Materials: Epoxy materials shall be used for anchoring dowels. The Contractor shall, upon request, 
submit Certificates of Compliance or Analysis, complete with supporting documentation, to the Engineer for all epoxy materials 
to be used for anchoring dowels on a specific project, in accordance with the requirements of Section 106.2. The epoxy materials 
shall be provided by the Contractor in general conformance with the requirements of Section 1015-1 General Requirements of 
Section 1015 EPOXY MATERIALS of the current Arizona Department of Transportation (ADOT) Standard Specifications 
for Road and Bridge Construction, amended to date.  
 
Epoxy resin base anchoring adhesive shall be used for anchoring dowels in concrete. High viscosity, or non-sag epoxies in the 
form of a gel, shall be used for horizontal or near-horizontal applications, where flow out of the anchoring hole is a problem. 
Low and medium viscosity epoxies may be used in vertical anchoring holes that open upward. The anchoring product shall 
specifically be designed for the designated application, according to the manufacturer’s product literature. 
 
Epoxy resin base anchoring adhesive shall provide the specified minimum tensile pullout resistance, when tested in accordance 
with Arizona Test Method 725, as modified in accordance with Section 505.5.4.3 of these specifications. The pot life of the 
anchoring material shall be determined in accordance with AASHTO T-237, Part I. The determined pot life shall be within 25 
percent or 10 minutes of the pot life specified by the manufacturer, whichever is greater.  
 
505.5.4.3 Dowel Strength Requirements: The epoxy resin base anchoring adhesive shall provide the following minimum 
pullout resistances: 
 
 #4 dowels:     12.0 Kips 
 #5 dowels:     18.6 Kips 
 #6 dowels:     26.4 Kips 
 #7 dowels:     36.0 Kips 
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Arizona Test Method (ATM) 725 is a Tensile Proof Dowel Test, developed by ADOT to specifically test #6 reinforcing steel 
dowels anchored in Portland cement concrete with an epoxy adhesive. When testing reinforcing steel dowel sizes, the anchoring 
hole (ATM 725: PREPARATION – 4. (a)) shall be modified as follows; the rotary hammer drill bit size (ATM 725: 
APPARATUS – 2. (a)) shall be modified accordingly: 
 #4 dowels:        5/8” diameter x 8” long  
 #5 dowels:        3/4” diameter x 10” long 
 #6 dowels        7/8” diameter x 12” long 
 #7 dowels         1” diameter x 14” long 
 
The Contractor may opt to conduct pullout tests with hole lengths other than those required above, based on the adhesive 
manufacturer’s product literature and recommendations; however, test results shall demonstrate that the tested system provides 
the required pullout resistances.  
 
505.6 PLACING CONCRETE:  
 
No concrete shall be placed in any forms supported by falsework until the Contractor’s Professional Engineer has inspected 
the completed falsework, and has issued a properly sealed and signed certificate that the falsework has been constructed 
according to the approved falsework drawings. 
 
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 a type, size and number approved by the Engineer. The number of 
vibrators employed shall be ample to consolidate the incoming concrete to a proper degree within 15 minutes after it is deposited 
in the forms. In all cases, at least two vibrators shall be available at the site of the structure in which more than 25 cubic yards 
of concrete is to be placed. The vibrators shall not be attached to or held against the forms or the reinforcing steel. The locations, 
manner and duration of the application of the vibrators shall be such as to 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. If additional concrete is to 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 possible in its final 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 6 feet without the use of adjustable length pipes or 
elephant trunks.  
 
The use of approved external vibrators for compacting concrete will be permitted when the concrete is inaccessible for 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 a surface of even texture free 
from voids, water or air pockets, and that the coarse aggregate is forced away from the forms in 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 chutes in 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 as will permit the flow of concrete of such consistency as is required. 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.  
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Concrete for columns shall be placed using pipes of adjustable length and not less than 6 inches 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 are to 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 8 
feet below the concrete to be inspected.  
 
505.6.1 Construction Joints in Major Structures: The work shall be so prosecuted that construction joints will 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 placing 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 are removed. The surface of the concrete shall be washed thoroughly to remove all loose material. The 
method used in disposing of wastewater employed in washing the concrete surfaces shall be such that the wastewater 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.  
 
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 a tie 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. Since last minute improvisations are rarely successful, preplanning and coordination of all phases of the 
work 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 60°F. 
and in any event shall not exceed 90°F. 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 this 
decision is made, then particular attention must be directed to the curing process since the concrete will be exposed to 
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severe thermal stresses due to 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 
temperature is below 40°F. 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 as to cause a 
flow 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 at no cost to the Contracting Agency.  
 
(E) Recommended Reference:  
 (1) ACI-305 Hot Weather Concreting  
 (2) ACI-306 Cold Weather Concreting  
 (3) ACI-308 Recommended Practices for Curing Concrete  
 
505.6.3 Bridge Deck Joint Assemblies: 
 
505.6.3.1 Description: This work shall consist of furnishing and installing expansion devices including the seals, anchorage 
system, and hardware in accordance with the project plans and these specifications. 
 
505.6.3.2 Materials: Elastomer Seals shall be of the Compression Seal or Strip Seal type, and shall conform to the requirements 
of the Arizona Department of Transportation Standard Specifications for Road and Bridge Construction Section 1011-5. 
 
Steel shapes and plates shall conform to the requirements of ASTM A36, or ASTM A588. 
 
505.6.3.3 Construction Requirements: 
 

(1) General: Deck joint assemblies shall consist of elastomer and steel assemblies, which are anchored to the concrete at 
the deck joint. The seal armor shall be cast in the concrete. The completed assembly shall be properly installed in the 
planned position, shall satisfactorily resist the intrusion of foreign material and water, and shall provide bump-free passage 
of traffic. For each size of seal on a project, one piece of the seal material supplied shall be at least 18 inches longer than 
required by the project Plans. The additional length will be removed in the presence of the Engineer and used for materials 
testing. Upon request, Certificates of Compliance conforming to the requirements of Section 106.2 shall also be submitted 
by the Contractor. 

 
(2) Shop Drawings: Prior to fabrication, the Contractor shall submit shop drawings to the Engineer for approval, in 
accordance with the requirements of Section 105.2. The shop drawings shall show complete details of the method of 
installation to be followed, including a temperature correction chart for adjusting the dimensions of the joint according to 
the ambient temperature, and any additions or rearrangements of the reinforcing steel from that shown on the project plans.  

 
(3) Elastomer Seals: Seals shall conform to the requirements specified.   

 
(4) Armor: All steel for cast-in-place deck joint assemblies shall conform to the requirements specified. 

 
(5) Galvanizing: All steel parts of strip seal assemblies shall be galvanized after fabrication, in accordance with the 
requirements of ASTM A123 and A153, unless ASTM A588 steel is used. Bolts shall be high strength, conforming to the 
requirements of ASTM A325M, with a protective coating of zinc, followed by a chromate and baked organic coating 
conforming to the requirements of ASTM F1135, Grade 3, 5, 6, 7, or 8 and Color Code A.  

 
Steel parts of compression seal assemblies do not require galvanizing, plating, or painting. 

 
(6) Joint Preparation and Installation: At all joint locations, the Contractor shall cast the bridge decks and abutment 

http://www.astm.org/cgi-bin/resolver.cgi?A36
http://www.astm.org/cgi-bin/resolver.cgi?A588
http://www.astm.org/cgi-bin/resolver.cgi?A123
http://www.astm.org/cgi-bin/resolver.cgi?A153
http://www.astm.org/cgi-bin/resolver.cgi?A588
http://www.astm.org/cgi-bin/resolver.cgi?A325
https://www.astm.org/DATABASE.CART/HISTORICAL/F1135-99.htm
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backwalls with a formed blockout, sized to accommodate the pre-assembled joint assembly. The joint assembly will be 
anchored in the concrete to be placed with the secondary pour in the blockout. Prior to the secondary pour, the surface of 
the existing concrete in the blockout shall be coated with an approved adhesive specifically formulated for bonding new 
concrete to old concrete.  

 
(7) Welding: All welding and inspection of welding for structural steel shall be performed in accordance with the 
requirements of the latest revision of the AASHTO/AWS D1.5M/D1.5 Bridge Welding Code. The use of electro-slag 
welding process on structural steel will not be permitted. 
 

Installed armor assemblies shall be covered or otherwise protected at all times prior to installing the elastomer portion of the 
joint assembly. The elastomer shall be installed at such time and in such manner that it will not be damaged by construction 
operations.  
 
Immediately prior to the installation of the seal element, the steel contact surfaces of the joint armor shall be clean, dry, and 
free of oil, rust, paint, or foreign material. Any perforation or tearing of the seal element due to installation procedures or 
construction activities will be cause for rejection of the installed seal element.  
 
During the installation of all proprietary deck joint assemblies, the manufacturer’s representative shall be present. As a 
minimum, the representative shall be present during the placement of the joint assembly in the deck blockout, prior to the 
secondary concrete pour, and shall also be present during the installation of the seal element.  
 
505.6.4 Water Stops: Water stops of rubber or plastic, shall be placed in accordance with the details shown on the project 
plans. Where movement at the joint is provided for, the water stops shall be of the type permitting such movement without 
damage. Water stops shall be mechanically spliced, vulcanized, or heat-sealed to form continuous watertight joints, in 
accordance with the manufacturer’s recommendations, and as approved by the Engineer. 
 
505.6.5 Longitudinal Joints between Precast Bridge Deck Units: After erection of the units and at the time requested by the 
Engineer, the longitudinal shear key joints between units shall be thoroughly packed with a pre-packaged non-shrink grout or 
a sand-cement grout with an expansion agent approved by the Engineer. The Contractor shall then transversely connect the 
deck units with the connection rods, stressing and anchoring them as shown on the project plans. 
 
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 a tremie or underwater bottom dump bucket, a layer 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 a watertight tube having a diameter of not less than 10 inches 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 entire top surface of 
the work and to permit rapid lowering, when necessary to retard or stop the flow of concrete. The discharge end shall be closed 
at the start of the work to prevent water entering the tube and shall be entirely sealed at all times, except when concrete is being 
placed. The tremie tube shall be kept full of concrete. When a batch is dumped into the hopper, the flow of concrete shall be 
induced by slightly raising the discharge end, always keeping it in the deposited concrete. The 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 backwash 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. 
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505.8 CURING:  
 
As soon after the completion of the specified finishing operations as the condition of the concrete will permit without danger 
of consequent 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 a material conforming with Section 726. All concrete for bridge structures shall 
be water cured unless otherwise permitted by the Engineer. The Contractor shall use the wet burlap method for the water cure 
of all concrete in bridge decks and approach slabs, unless otherwise authorized by the Engineer. 
 
Concrete that is water cured must be kept continuously wet for at least 10 days after being placed; preferably being covered, if 
possible, with at least two layers of not lighter than 7 ounce 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 therefore, and such covering shall not be removed in less than 4 days. Roadway areas, floors, 
slabs, curbs, walks, and the like, that are water cured may be covered with sand to a depth of at least 2 inches, 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 covered is 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 as to entirely cover and seal all exposed surfaces of the concrete with a uniform film. To insure complete coverage, 
membrane shall be applied in two applications for a total coverage of 150 square feet per gallon. 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 membrane is applied. All surfaces on which a bond is required, such as construction joints, shear planes, reinforcing 
steel, and the like, 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 a coating 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.  
 
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 particular 
area affected.  
 
Since hot weather leads to more rapid drying of concrete, protection and curing are far more critical than in cool weather. Water 
curing shall be used wherever it is practical and shall 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 concrete in 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.  
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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 honeycombs 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 Concrete in Bridge Decks: Upon placing the deck to a uniform and true surface, screed supports 
shall promptly be removed from the surface and any necessary hand finishing shall be promptly accomplished in the areas 
where 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 1/16 
to 1/8 inch in width and 3/32 to 6/32 in depth. Center to center spacing of the grooves shall be as follows: 7/8 inch, 3/4 inch, 1 
inch, 3/4 inch, 1-1/8 inch and then repeated or other measurements as approved by the Engineer. Texturing shall be completed 
before surface of concrete is torn or unduly roughened by texturing operation. Grooves that close following texturing will not 
be permitted and will have to be retextured. Hand tine brooms shall be available on the job site, at all times during texturing 
operation, to repair faulty texturing grooves.  
 
The finished surface will be tested with a 10 foot 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 
1/8 inch from the lower edge of the straightedge. Areas showing high spots of more than 1/8 inch shall be corrected by cutting 
or planning. The cutting or planning machine shall be a rotary type, equipped with an adjustable cutter and having a minimum 
wheelbase of 10 feet. Areas showing low spots of more than 1/8 inch shall be filled 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 1/8 inch when tested with a 10 foot straightedge.  
 
505.9.2 Finishing Fresh Concrete in Sidewalks and Bridge Sidewalks: After the concrete has been placed and spread 
between the forms, it shall be thoroughly worked until all the coarse aggregate is below the surface and the mortar comes to 
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 a wood float.  
 
A mechanical finishing machine that 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 a light 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 I Finish — All bolts, wires and rods shall be clipped and recessed. All holes, honeycomb, rock pockets and other surface 
imperfections 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.  
 
Class II Finish — The surface shall be patched and pointed as specified above for Class I Finish and then promptly covered 
with polyethylene film, wet burlap or wet cotton mats. If polyethylene film is used, the film shall be held securely to the surface 
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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 a float or a carborundum stone until the surface is covered with a lather. Cork, wood or rubber floats shall be used only 
on surfaces sufficiently green to work up such lather, otherwise a carborundum stone shall be used. During the rubbing process, 
a thin 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 the time a light 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 III Finish — The surface shall be treated as specified above under Class II 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. This rubbing shall continue until the entire surface 
is of a smooth texture and uniform color. During the process, the use of a thin mixture of equal parts of sand and cement with 
water will be permitted. At the time a light 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, more than 6 days have elapsed between the time of placing concrete and the time of the removal 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 a period of at least 1 hour. Finishing shall be identical to the respective requirements for Class I, 
Class II and Class III Finish for green concrete, except that the use of a mechanically operated carborundum stone will be 
required for Class II and Class III Finishes.  
 
505.9.5 Applicability of Finishes: Surfaces requiring Class I Finish — All formed structures that are to 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 II 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 II Finish.  
 
Surfaces requiring Class III 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 surfaces from the top of handrail and dado to the lower edge of the chamfer 
at the bottom of the deck. 
 
505.10 DIMENSIONAL TOLERANCES:  
 
The maximum allowable tolerances or deviations from dimensions shown on the project plans or the approved shop drawings 
shall be as follows: 
 
505.10.1 Cast-in-Place Concrete: 
 
(A) Variation from plumb in the lines and surfaces of columns, piers, abutment and girder walls: 
 In any 10 foot or less length: 0.4 inches 
 Maximum for the entire length: 1 inch 
 
(B) Variation in cross-sectional dimensions of columns, piers, girders, and in the thickness of slabs and walls: 
 + 1/4 inch 
 - 1/8 inch 
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(C) Girders alignment (deviation from straight line parallel to centerline of girder measured between diaphragms): 
 1/8 inch per every 10 feet in length 
 
(D) Variation in footing cross-sectional dimensions in project plans: 
 + 2 inches 
 - ½ inch 
 
(E) Variation in footing thickness: 
 Greater than specified - No Limit 
 Less than specified - 5 percent of specified thickness up to a maximum of 1 inch 
 
(F) Subgrade Tolerances: 
 Slab poured on subgrade excepting footing thickness: 
 + 1/4 inch 
 - 3/4 inch 
 
(G) Girder Bearing Seats: 
 Deviation from plane surface (flatness): ± 1/8 inch in 10 feet. 
 Deviation from required elevation: 
 + 1/4 inch 
 - 1/8 inch 
 
(H) Cast-in-Place concrete box girder superstructures: 
 Deviation in overall depth: 
 + 1/4 inch 
 - 1/8 inch 
 Deviation in slab and wall thickness: 
 + 1/4 inch 
 - 1/8 inch 
 Deviation of post-tensioning ducts: 
 ± 1/4 inch 
 
505.10.2 Minor Precast Concrete Structures: Precast units that do not comply with the dimensional tolerances specified 
herein will be rejected. Precast units that show evidence of cracks, pop outs, voids or other evidence of structural inadequacy, 
or imperfections that will reduce the aesthetics of the unit after final placement will be rejected. The maximum allowable 
tolerances or deviations from the dimensions shown on the drawings shall be as follows: 
 
(A) Over-all dimensions of member: ± 1/4 inch per 10 feet, maximum of ± 3/4 inch. 
 
(B) Cross-sectional dimensions: sections 6 inches or less ± 1/8 inch 
 Sections 18 inches or less and over 6 inches ± 1/4 inch 
 Sections 39 inches or less and over 18 inches ± 1/4 inch 
 
(C) Deviations from straight line: 
 Not more than 1/4 inch per 10 feet 

All exposed, sharp corners of the concrete shall be filleted ¾ inches with a maximum allowable deviation of ± 1/8 inch. 
 
505.11 MEASUREMENT: 
 
505.11.1 Reinforcing Steel: When reinforcing steel is scheduled for payment as a specific item, it will be measured in pounds, 
based on the total computed weight for the size and length of bars, or for the area of welded wire fabric, as shown on the Project 
Plans or as approved by the Engineer. 
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Unit bar weights for deformed and plain billet-steel bars will be the nominal unit weights specified in AASHTO M-31 (ASTM 
A615). 
 
Area unit weights for steel welded wire fabric will be calculated based on specified wire spacing’s and unit weights for specified 
wire types and sizes. Unit weights for plain wire shall be based on the nominal areas specified for Wire Size Numbers in 
AASHTO M-32 (ASTM A82). Unit weights for deformed wire shall be the nominal unit weights specified for Deformed Wire 
Size Numbers in AASHTO M-225 (ASTM A496). 
 
If the area unit weights for steel welded wire fabric are specified on the Project Plans or in the Special Provisions, both the 
Contractor and the Engineer shall independently calculate the area unit weight, using specified wire spacing’s, types and sizes, 
and the criteria in the preceding paragraph. Any apparent discrepancy between the specified and calculated area unit weights 
shall be resolved by the Engineer prior to the Contractor placing the order for the steel welded wire fabric.  
 
Lap splices made for the convenience of the Contractor will not be included in the measurement for payment. 
 
Reinforcing steel for Minor Structures, as defined in Section 505.1.1, will not be measured, but will be included in the items 
unit price or specified method of payment, unless otherwise called out on the Project Plans or in the Special Provisions.  
 
Dowel Placement will be measured by the unit each. 
 
505.11.2 Concrete: When concrete is scheduled for payment on the basis of cubic yards, 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. The quantity will be based on 
the concrete having the specified plan lengths, widths/depths, and thicknesses. However, all concrete shall be placed to line 
and grade within the tolerances specified in Section 505.10, or as approved by the Engineer as being reasonable and acceptable 
for the type of work involved. No volumetric deductions will be made for rounded or beveled edges, space occupied by 
reinforcing steel, metal inserts, or openings 0.5 square yard or less in area.  
 
The quantity of concrete will be calculated considering any mortar used to cover construction joints as being concrete. The cost 
of cement used in any 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 cost of the item of work of which 
said mortar is a part.  
 
505.11.3 Deck Joint Assemblies: Deck joint assemblies will be measured to the nearest tenth of a foot. Measurement will be 
made along the centerline of the joint, at the surface of the roadway, from face-to-face of curb or barrier. No measurement will 
be made for that portion of the deck joint assembly required by plan details to extend through the barrier face or curb; that 
portion of the joint assembly will be considered incidental to the sealing of the joint. 
 
505.11.4 Bridge Railing, Curbs, Barriers, and Approach Slabs:  
 
Bridge Pedestrian Fence and Curb, Bridge Pedestrian Fence and Parapet, and Bridge Fence and Parapet will be measured to 
the nearest tenth of a foot, from end post to end post.  
 
Bridge Traffic and Pedestrian Rail will be measured to the nearest foot, determined from the outside dimensions of the rail. 
 
Bridge Concrete Barrier will be measured to the nearest tenth of a foot.  
 
Barrier Concrete Barrier Transition will be measured as a unit for each constructed. 
 
Reinforced Concrete Approach Slab will be measured to the nearest square yard. 
 
505.12 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 

http://www.astm.org/cgi-bin/resolver.cgi?A615
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the structures in conformity with the plans and specifications.  
 
505.12.1 Reinforcing Steel: The accepted quantities of reinforcing steel, of the type indicated on the Project Plans or specified 
in the Special Provisions, and measured in conformance with Section 505.11.1 will be paid for at the contract unit price per 
pound, complete in place. 
 
The accepted quantity of dowels placed will be paid for at the contract unit price for Dowel Placement, which shall be full 
compensation for the work, complete in place. Steel reinforcement furnished for the dowels will be measured and paid for 
under the pay item Reinforcing Steel. 
 
No measurement or direct payment will be made for dowels, which are required to replace existing reinforcing steel that is 
damaged as a result of the Contractor’s operations; the Contractor shall furnish and place such dowels at his own expense. 
 
505.12.2 Concrete: 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 yards, 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. The quantity of such concrete will be calculated considering the mortar used to cover 
construction joints as being concrete and no deductions will be made for rounded or beveled edges, space occupied by 
reinforcing steel, metal inserts, or openings 5 square feet or less in 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.  
 
An adjustment in the contract unit price, to the nearest cent, will be made for the quantity of concrete represented by the results 
of cylinder strength tests that are less than the specified 28-day compressive strength. Strength tests will be conducted in 
accordance with Section 725.8. The adjustment in contract unit price, if the concrete is accepted, will be based on Table 725-2 
in Section 725.9.  
 
The contract unit price for structural concrete shall include full compensation for all items incidental to providing a concrete 
structure complete in place, including waterstops, roadway drains, scuppers, metal inserts, and bearing pads. 
 
505.12.3 Minor Concrete Structures and Accessories: 
 
The accepted quantities of:  
 Minor Structures .......................................................... Each 
 Deck Joint Assemblies ................................................ 0.1 Foot 
 Bridge Pedestrian Fence and Curb .............................. 0.1 Foot 
 Bridge Pedestrian Fence and Parapet .......................... 0.1 Foot 
 Bridge Fence and Parapet ............................................ 0.1 Foot 
 Bridge Traffic and Pedestrian Rail .............................. Foot 
 Bridge Concrete Barrier .............................................. 0.1 Foot 
 Bridge Concrete Barrier Transition ............................. Each 
 Reinforced Concrete Approach Slab ........................... Square Yard 
 
will be paid for at the unit price and/or lump sums as set forth in the proposal. The contract unit price shall include full 
compensation for all labor, materials, tools and equipment necessary to provide the concrete structure or accessory complete 
in place, including all concrete, reinforcing steel, and items embedded in the concrete, such as anchor bolts, grates and frames, 
metal inserts, etc. 
 

 - End of Section -
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ASPHALT CONCRETE 
 
710.1 GENERAL: 
 
Asphalt concrete shall be a mixture of asphalt cement and mineral aggregates. Mineral admixture shall be included in the 
mixture when required by the mix design or by the Engineer. Asphalt concrete shall be produced in accordance with Section 
321. 
 
The designation for asphalt concrete mixes shall be based on the nominal maximum aggregate size of the mix. The applicable 
mix designations are 3/8 inch, 1/2 inch, 3/4 inch. Each mix shall be designed using Marshall or Gyratory compaction methods.  
 
The following table (Table 710-1) displays the recommended range for lift thickness for various asphalt concrete mix 
designations found within Section 710. Please note that the minimum lift thicknesses are based on each mix designation’s 
“Nominal Aggregate Size” and the relative coarseness of its gradation. The compacted thickness of layers placed shall not 
exceed the Maximum Lift Thickness of Table 710-1 except as otherwise provided in the plans and specifications, or if approved 
in writing by the Engineer. 
 

TABLE 710-1 

RECOMMENDED LIFT THICKNESS FOR ASPHALT CONCRETE MIXES 

Asphalt Concrete Mix 
Designation (inches) 

Minimum Lift Thickness 
Marshall Mixes 

Maximum Lift Thickness 
Marshall Mixes 

Minimum Lift Thickness 
Gyratory Mixes 

Maximum Lift Thickness 
Gyratory Mixes 

3/8” 1.0 inches 2.0 inches 1.5 inches 3.0 inches 

1/2” 1.5 inches 3.0 inches 2.0 inches 3.0 inches 

3/4” 2.5 inches 4.0 inches 3.0 inches 4.0 inches 

 
710.2 MATERIAL: 
 
710.2.1 Asphalt Binder: The asphalt binder specified in this section has been developed for use in desert climate conditions. 
When used in other climates, consideration should be given to adjustments in the asphalt binder selection. The asphalt binder 
shall be Performance Grade Asphalt conforming to the requirements of Section 711 for PG 70-10, unless otherwise approved 
by the Engineer or specified differently in the plans or special provisions.  
 
710.2.2 Aggregate: Coarse and Fine aggregates shall conform to the applicable requirements of this section. Coarse mineral 
aggregate shall consist of crushed gravel, crushed rock, or other approved inert material with similar characteristics, or a 
combination thereof, conforming to the requirements of these specifications. 
 
Coarse aggregate for hot mix asphalt is material retained on or above the No. 4 sieve and Fine aggregate is material passing the 
No. 4 sieve. Aggregates shall be relatively free of deleterious materials, clay balls, and adhering films or other material that 
prevent coating with the asphalt binder. Coarse and Fine aggregates shall conform to the following requirements when tested 
in accordance with the applicable test methods. 
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TABLE 710-2 
COARSE/FINE AGGREGATE REQUIREMENTS 

Characteristics Test Method Requirements 
Fractured Faces, % 
 (Coarse Aggregate Only) 

Arizona 212 85, 1 or more 
80, 2 or more 

Uncompacted Voids, % Min. AASHTO T-304, 
Method A 

45 

Flat & Elongated Pieces, % 5:1 Ratio ASTM D4791 10.0 Max. 
Sand Equivalent, %  AASHTO T-176 50 Min. 
Plasticity Index AASHTO T-90 Non-plastic 
L.A. Abrasion, % Loss  AASHTO T-96 9 max. @ 100 Rev. 

40 max. @ 500 Rev 
Combined Bulk Specific Gravity AI MS-2/SP-2 2.35-2.85 
Combined Water Absorption AI MS-2/SP-2 0-2.5% 

 
Tests on aggregates used in asphalt concrete outlined above, shall be performed on materials furnished for mix design purposes 
and composited to the mix design gradation. 
 
Blend sand (naturally occurring or crushed fines) shall be clean, hard and sound material, which will readily accept asphalt 
binder coating. The blend sand grading shall be such that, when it is mixed with the other mineral aggregates, the combined 
product shall meet the requirements of Table 710-2.  
 
The natural sand shall not exceed 20 percent for the Marshall mixes and 15 percent for the Gyratory mixes by weight of the 
total aggregate for a mix. 
 
710.2.3 Reclaimed Asphalt Pavement (RAP): When allowed by the Engineer, Reclaimed Asphalt Pavement (RAP), as 
defined in Section 701.5, may be used in asphalt concrete provided all requirements of Section 710 are met. References to use 
of RAP in Section 710 apply only if RAP is used as part of the mixture.  
 
When RAP is used in asphalt concrete, it shall be of a consistent gradation, asphalt content, and properties. When RAP is fed 
into the plant, the maximum RAP particle size shall not exceed 1 1/2 in. The percentage of asphalt in the RAP shall be 
established in the mix design. The percentage of RAP binder shall be established in the mix design. 
 
When RAP is used in base and intermediate courses, the amount of RAP aggregate and RAP binder should not exceed 30% 
contribution; Surface courses should be limited to 20% RAP aggregate and RAP binder contribution.  
 
In addition to the requirements of Section 710.3.1, the job mix formula shall indicate the percent of asphalt RAP and the percent 
and performance grade of virgin (added) asphalt binder.  
 
When less than or equal to 15% RAP binder is used by weight of total binder in the mix, the added virgin binder shall meet the 
requirements for PG 70-10 as shown in Section 711. When greater than 15% RAP is used by weight of the total binder in the 
mix, the added virgin binder will be dropped one grade for low and high temperature properties to a PG 64-16, unless testing 
indicates that the blend of the recovered RAP binder and virgin binder meets the requirements for PG 70-10 as shown in Section 
711. The virgin asphalt binder shall not be more than one standard asphalt material grades different than the specified mix 
design binder grade.  
 
710.2.4 Mineral Admixture: Mineral admixture when used as an anti-stripping agent in asphalt concrete shall conform to the 
requirements of AASHTO M-17. Mineral admixture used in asphalt concrete shall be dry hydrated lime, conforming to the 
requirements of ASTM C1097 or Portland cement conforming to ASTM C150 Type II or ASTM C595 Type IP. The amount 

http://www.astm.org/cgi-bin/resolver.cgi?D4791
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of hydrated lime or Portland cement used shall be determined by the mix design. The minimum mineral admixture content 
within a mix will be 1.00 percent, by weight of total aggregate. 
 
710.3 MIX DESIGN REQUIREMENTS: 
 
710.3.1 General: The mix design for asphalt concrete shall be prepared by a laboratory that is accredited through the AASHTO 
Accreditation Program (AAP) in Hot Mix Asphalt Aggregates and Hot Mix Asphalt. The laboratory shall be under the direct 
supervision of a Civil Engineer, registered by the State of Arizona, and who is listed by ADOT as a “Qualified Asphaltic 
Concrete Mix Design Engineer” within ADOT’s latest list of approved laboratories. The latest list of approved laboratories is 
available on ADOT’s web page www.azdot.gov. The date of the design shall not be older than two years from the date of 
submittal, unless supportive documentation is provided and approved by the Engineer. 
 
The mix design report shall include the following elements as a minimum. 

 
(1) The name and address of the testing organization and the person responsible for the mix design report. 

 
(2) The mix plant identification and/or location, as well as the supplier or producer name. 

 
(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products, 
including admixtures and asphalt binder, and their method of introduction. 

 
(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt 
binder and mineral admixture used. 
 
(5) The percentage of RAP and RAP Binder being contributed to the total mix shall be included in the mix design report. 

 
(6) The mix design report shall state whether it is Gyratory or Marshall, and the size designation.  

 
(7) The results of all testing, determinations, etc., such as: specific gravity and gradation of each component, water 
absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, Tensile Strength Ratio (ASTM D4867), 
Marshall stability and flow, asphalt absorption, percent air voids, voids in mineral aggregate, and bulk density. Historical 
abrasion values may be supplied on existing sources. The submittal should include a plot of the gradation on the Federal 
Highway Administration’s 0.45 Power Gradation Chart, plots of the compaction curves and the results of moisture 
sensitivity testing. 

 
(8) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within 
the mix design. 

 
(9) A specific recommendation for design asphalt binder content and any limiting conditions that may be associated with 
the use of the design, such as minimum percentages of crushed or washed fine aggregate. 

 
(10) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed. 
 
(11) If a Warm Mix Technology or additive is used, the following shall be included: 

 Technology type and supporting manufacturer information; including instructions pertaining to laboratory 
mixture temperatures and curing. 

 Amount (%) of additive (technology) used in the mixture. 
 Attached copy of the ADOT approved product list, showing additive/technology 
 Minimum plant production temperature shall not fall below manufacturer’s recommendation. 
 Minimum field compaction temperature shall be identified. 
 Identify any special mixing or compaction temperatures or special methods to be used when conducting 

Quality Assurance or Quality Control testing of field collected samples. Example: if the field collected 
samples of warm mix asphalt can be treated as conventional hot asphalt mix, provide the equivalent 
conventional hot asphalt mix compaction temperature.  

http://www.azdot.gov/
http://www.astm.org/cgi-bin/resolver.cgi?D4867
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The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part of 
his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his supplier 
shall not change plants nor use additional mixing plants without prior approval of the Engineer. Any changes in the plant 
operation, the producer’s pit, the asphalt binder, including modifiers in the asphalt binder, or any other item that will cause an 
adjustment in the mix, shall be justification for a new mix design to be submitted. 
 
710.3.2 Mix Design Criteria: The mix design shall be performed by one of two methods, Marshall Mix Design or Gyratory 
Mix Design. The method shall be specified on the plans, special provisions, or by the Engineer. A minimum of 4 points will 
be used to establish the mix design results. The oven aging period for both Marshall and Gyratory mix design samples shall be 
2 hours. 
 
710.3.2.1 Marshall Mix Design: The Marshall Mix Design shall be performed in accordance with the requirements of the 
latest edition of the Asphalt Institute’s Manual, MS-2 “Mix Design Methods for Asphalt Concrete.” The mix shall use the 
compactive effort of 75 blows per side of specimen. The mix shall comply with the criteria in Table 710-3. 
 

TABLE 710-3 

MARSHALL MIX DESIGN CRITERIA 

Criteria Requirements 

3/8” Mix 1/2” Mix 3/4” Mix Designated Test 
Method 1.Voids in Mineral Aggregate: %, min 15.0 14.0 13.0 AI MS-2 

2.Effective Voids: %, Range 4.0±0.2 4.0 ±0.2 4.0 ±0.2 AI MS-2 

3.Absorbed asphalt: %, Range* 0-1.0 0-1.0 0-1.0 AI MS-2 

4.Dust to Eff. Asphalt Ratio, Range ** 0.6-1.4 0.6-1.4 0.6-1.4 AI MS-2 

5.Tensile Strength Ratio: % Min. 65 65 65 ASTM D4867 

6.Dry Tensile Strength: psi, Min. 100 100 100 ASTM D4867 

7.Stability: pounds, Minimum 2,000 2,500 2,500 AASHTO T-245 

8.Flow: 0.01-inch, Range 8-16 8-16 8-16 AASHTO T-245 

9.Mineral Aggregate Grading Limits  AASHTO T-27 

 Percent Passing with Admix 

Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix 

1-1/4 inch    

1 inch   100 

3/4 inch  100 90 – 100 

1/2 inch 100 85 – 100 --- 

3/8 inch 90-100 62 – 85 62 – 77 

No. 8 45-60 40 – 50 35 – 47 

No. 40 10-22 10 – 20 10 – 20 

No. 200 2.0 – 10.0 2.0 – 10.0 2.0 – 8.0 

 
* Unless otherwise approved by the Engineer. 
** The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective asphalt 
content shall be within the indicated range. 
 

http://www.astm.org/cgi-bin/resolver.cgi?D4867
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710.3.2.2 Gyratory Mix Design: Gyratory Mix Designs shall be performed in accordance with the requirements of latest 
edition of the Asphalt Institute’s SP-2 manual. Mix design laboratory compacted specimens shall be prepared using a gyratory 
compactor in accordance with AASHTO T-312. 
 
The mix design shall be formulated in a manner described for volumetric mix designs in the current edition of the Asphalt 
Institute Manual SP-2, except the number of trial blend gradations necessary will be determined by the mix design laboratory. 
Duplicate gyratory samples shall be prepared at a minimum of four (4) binder contents to select the recommended binder 
content. The gyratory specimens shall be compacted to 160 gyrations. Volumetric data for the design number of gyrations, 
Ndes, and the initial number of gyrations, Nini, are then back calculated based on the bulk specific gravity, Gmb, of the Nmax 
specimens and the height data generated during the compaction process of those same specimens.  
 

TABLE 710-4 
Number of Gyrations 

Nini 8 
Ndes 100 
Nmax 160 

 
The corrected density of the specimens shall be less than 89.0 percent of maximum theoretical density at Nini. The corrected 
density of the specimens shall be less than 98.0 percent of maximum theoretical density at Nmax. The Gyratory mix shall comply 
with the criteria in Table 710-5. 
 

TABLE 710-5 
GYRATORY MIX DESIGN CRITERIA 

Criteria Requirements Designated Test 
 3/8” Mix 1/2” Mix 3/4” Mix Method  

1. Voids in Mineral Aggregate: %, Min. 15.0 14.0 13.0 AI SP-2 
2. Effective Voids: %, Range 4.0 + 0.2 4.0 + 0.2 4.0 + 0.2 AI SP-2 
3. Absorbed Asphalt: %, Range * 0 - 1.0 0 - 1.0 0 - 1.0 AI SP-2 
4. Dust to Eff. Asphalt Ratio, Range ** 0.6 – 1.4 0.6 – 1.4 0.6 – 1.4 AI SP-2 
5. Tensile Strength Ratio: %, Min. 75 75 75 ASTM D4867 
6. Dry Tensile Strength: psi, Min. 75 75 75 ASTM D4867 
7. Mineral Aggregate Grading Limits AASHTO T-27 

 Percent Passing with Admix 
Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix 

1 inch   100 
3/4 inch  100 90-100 
1/2 inch 100 90-100 43-89 
3/8 inch 90-100 53-89 - 

No. 8 32-47 29-40 24-36 
No. 40 2-24 3-20 3-18 
No. 200 2.0-8.0 2.0-7.5 2.0-6.5 

 
* Unless otherwise approved by the Engineer. 
** The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective asphalt 
content shall be within the indicated range. 

http://www.astm.org/cgi-bin/resolver.cgi?D4867
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710.3.2.3 Moisture Sensitivity Testing: Moisture sensitivity testing will be performed in accordance with ASTM D4867 for 
both Marshall and Gyratory mix designs, without the freeze/thaw cycles. The minimum required Tensile Strength Ratio is 
indicated in the tables above. 
 

- End of Section - 
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PORTLAND CEMENT CONCRETE  
 
725.1 GENERAL: 
 
Portland cement concrete shall be composed of cementitious materials, fine and coarse aggregates, water, and, if specified or 
allowed, certain chemical admixtures and additives. 
 

TABLE 725-1 
CONCRETE CLASSES - MINIMUM REQUIREMENTS 

Class of Concrete Minimum Cementitious Materials 
Content (lbs. per cubic yard) 

Minimum Compressive Strength * at 28 
Days (psi) 

AA 600 4000 
A 520 3000 
B 470 2500 
C 420 2000 

* In accordance with Section 725.8 
 
725.2 CEMENTITIOUS MATERIALS: 
 
Hydraulic cement shall consist of either Portland cement or Portland pozzolan cement. 
 
Portland cement shall conform to the requirements of ASTM C150 for Type II, III, or V, and shall not contain more than 0.60 
percent total equivalent alkalis. 
 
Portland Pozzolan Cement shall conform to the requirements of ASTM C595 for blended hydraulic cement with moderate 
sulfate resistance, Type IP (MS), when no other specific type is specified. 
 
Supplementary Cementitious Materials (SCM) shall not be used as an additional cementitious materials replacement in concrete 
in combination with Portland Pozzolan Cement without prior approval by the Engineer.  
 
Cementitious materials shall be sampled and tested as prescribed in the applicable ASTM specifications. Upon request, the 
Contractor shall obtain and deliver to the Engineer a Certification of Analysis or Certificate of Compliance conforming to the 
requirements of Section 106.2 signed by the material manufacturer, identifying the cementitious material and stating that the 
cementitious material delivered to the batching site has been tested in accordance with the cited specifications and complies 
with the cited specifications. The cost of furnishing tested cementitious materials shall be considered as included in the contract 
price and no additional allowance will be made therefore. 
 
When suitable facilities, as recommended by the Concrete Plant Manufacturer’s Bureau, and approved by the Engineer, are 
available for handling and weighing bulk cementitious materials, such facilities shall be used. Otherwise, the cementitious 
material shall be delivered in original unopened sacks that bear the name or brand of the manufacturer. The type of cementitious 
material, and the weight contained in each sack shall be plainly marked thereon.  
 
Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and identification, 
and so as to be suitably protected against damage by contamination or moisture. Should any lot of bulk cementitious material 
be delivered to the site show evidence of contamination, the Engineer may require that such lot be removed from the site.  
 
725.2.1 Supplementary Cementitious Materials (Pozzolans): Supplementary Cementitious Materials to be used in concrete 
or furnished under this specification shall conform to the appropriate ASTM requirements as follows: 
 
Fly ash or natural pozzolan  ASTM C618 and C311 
Silica Fume   ASTM C1240 
 
 

Revised 2021 
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Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved fly ash or 
natural pozzolan. Additional pozzolanic material in excess of the minimum Table 725-1 requirements may be incorporated into 
a concrete mix design to achieve enhanced performance, upon approval of the Engineer. 
 
Upon request, the Contractor shall obtain and deliver to the Engineer a Certification of Analysis or Certification of Compliance 
signed by the pozzolan supplier identifying the pozzolanic material and stating the pozzolan delivered to the batching site 
complies with the appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the 
contract price and no additional allowance will be made therefore. 
 
Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities for 
handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing the name and 
brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack plainly marked thereon. 
 
725.3 AGGREGATES:  
 
Coarse and fine aggregate shall conform to the applicable requirements of ASTM C33. Coarse aggregate grading requirements 
shall conform to the appropriate rock size designation in the Grading Requirements for Coarse Aggregate, Table 2. Fine 
aggregate grading requirements shall conform to the Fine Aggregate Grading section. 
 
The average value of three successive sand equivalent samples shall not be less than 70 when tested in accordance with ASTM 
D2419. No individual sample shall have a sand equivalent less than 65. 
 
The loss by abrasion in the Los Angeles Abrasion Machine, determined as prescribed in ASTM C131, shall not exceed 10 
percent, by weight, after 100 revolutions nor 40 percent after 500 revolutions. 
 
Prior to the delivery of the aggregates and whenever required during concrete production, the Contractor shall make stockpiles 
available to the Engineer for testing. All required samples shall be furnished at the expense of the Contractor, and the cost of 
sampling and testing shall be at the expense of the Contracting Agency.  
 
Reclaimed Concrete Materials (RCM) and Reclaimed Asphalt Pavement (RAP) as defined in Section 701 shall not be used in 
Portland Cement Concrete without the prior approval of the Engineer. 
 
725.4 WATER: 
 
The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C1602, when tested by a qualified 
independent testing laboratory.  
 
725.5 ADMIXTURES AND ADDITIVES: 
 
Admixtures or additives of any type, except as otherwise specified, shall not be used unless identified in the approved mix 
design or authorized by the Engineer. 
 
Water reducing admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C494 
for the appropriate type. 
 
Air entraining admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C260.  
 
Pigments incorporated into the approved concrete mix design for integrally colored concrete shall meet the requirements of 
ASTM C979.  
 
Fibers incorporated into the approved concrete mix shall meet the requirements of ASTM C1116. 
 
Any admixtures used shall be included in the price for that item. 
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725.6 MIX DESIGN PROPORTIONING: 
 
A concrete mix design carrying the producer’s designated mix number for each type of concrete being furnished under these 
specifications shall be submitted to the Engineer every two years for approval. Each design shall utilize the proper proportioning 
of ingredients to produce a concrete mix that is homogeneous and sufficiently workable to provide a consistent and durable 
concrete product that meets the specified compressive strength and other properties as required by the application.  
 
A concrete mix design submittal shall include the mix identification number and the applicable proportions, weights, and 
quantities of individual materials incorporated into the mix including the size and source of concrete aggregates, the type and 
source of cement and fly ash or SCM, and the brand and designation of chemical admixtures or other additives. 
 
In the event there is a modification to the mix design proportions: 
 
(A) Modifications that do not require a new mix design submittal/approval: 
 

(1) Modifications, which do not result in batch, target weights for the fine aggregate or combined coarse aggregates 
changing by more than 5 percent from the original approved mix design. 

(2) Modifications to the percentage of coarse aggregate fractions that do not change the total coarse aggregate volume. 
(3) Modifications to dosages of chemical or air-entraining admixtures, within the manufacturer’s recommendations. 
(4) The incorporation or elimination of chemical admixtures, which are listed on the mix design to effect a change in the 

time-of-set (retarders or accelerators). 
 
(B) Modifications that require a new mix design submittal/approval and may require performance verification: 
 

(1) Modification to the class of concrete per Table 725-1. 
(2) Modification to the type/class/source of cement, fly ash, natural pozzolan, or silica fume. 
(3) Modification to the percentage of fly ash, natural pozzolan, or silica fume. 
(4) Modification to a coarse aggregate size designation. 
(5) Modification of the type of chemical admixture, or the incorporation or elimination, of an air-entraining admixture. 
(6) Modification of coarse or fine aggregate source. 

 
725.7 MIXING: 
 
All proportioning/batching/mixing equipment shall comply with the standards of the Concrete Plant Manufacturer’s Bureau 
and the certification requirements of the Arizona Rock Products Association or National Ready Mixed Concrete Association. 
The proportioning shall consist of combining the specified sizes of aggregates with cementitious materials, 
admixtures/additives, and water as herein provided. No method which may cause the segregation or degradation of materials, 
shall be used. 
 
Weighing and metering devices used for the purpose of proportioning materials shall fulfill requirements as to accuracy and 
tolerance prescribed by the Weights and Measures Division of the State of Arizona and shall be sealed and certified in 
accordance with the procedures established by this agency. This certification shall not be over 12 months old and shall be 
renewed whenever required by the Engineer. When portable plants are set up at a new or temporary location, the scales and 
scale assembly shall be inspected and certificate issued regardless of the date when the scales were last tested. The Engineer 
may require the Contractor to run a quick scale check at any time with certified weights furnished by the Contractor and order 
the scale recertified if necessary. 
 
Any admixture/additive shall be measured accurately by mechanical means into each batch by equipment or in a method pre-
approved by the Engineer. 
  
The equipment for measuring and supplying the water in the mixer shall be so constructed and arranged that the amount of 
water to be added to the mixture can be measured, in gallons or by weight. The amount of water shall be varied in accordance 
with the percentage of free moisture in the material and the requirements of the workability of the aggregate. Machine mixing 
will be required in all cases unless pre-approved by the Engineer. Regardless of the method employed, mixing shall be 
commenced as soon as possible after the cementitious material is placed in contact with the aggregates or water. All concrete 
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mixers shall be of such design and construction, and so operated, as to provide a thoroughly and properly mixed concrete in 
which the ingredients are uniformly distributed. 
 
725.7.1 Paving and Stationary Mixers: Paving and stationary mixers shall comply with the standards of the Concrete Plant 
Manufacturer’s Bureau and the certification requirements of the Arizona Rock Products Association or the National Ready 
Mixed Concrete Association. Mixers shall be maintained in proper and serviceable working condition, and any part or portion 
thereof that is out of order, or becomes worn to such extent as to detrimentally affect the quality of mixing, shall be promptly 
repaired or replaced. 
 
The proper proportions of aggregate, cementitious materials, admixtures/additives and water for each batch of concrete shall 
be placed in the mixer, and shall be mixed for a period of not less than 50 seconds after all such materials are in the drum. 
 
The rotating speed at which the mixer shall be operated shall conform to that recommended by the manufacturer. 
 
The total volume of materials mixed in any one batch shall neither exceed the water level capacity of the mixer nor the 
manufacturer’s catalog rated capacity of the mixer. 
 
725.7.2 Transit Mixers: Transit mixers shall meet the requirements of the Truck Mixer Manufacturer’s Bureau and the 
certification requirements of the Arizona Rock Products Association or the National Ready Mixed Concrete Association. Ready 
mix concrete and shall comply with ASTM C94 except as herein specified. 
 
Each mixer and agitator shall have attached thereto in a prominent place a metal plate or plates, installed by the manufacturer, 
on which is plainly marked the capacity of the drum in terms of the volume of mixed concrete and the speed of rotation for the 
agitating and mixing speeds of the mixing drum or blades. 
 
Each mixer shall have an identification number painted on the truck in such a location that it can be easily read from the 
batching platform. 
 
The total volume of materials introduced into the mixer for mixing purposes shall not exceed the manufacturer’s guaranteed 
mixing capacity. If the concrete so mixed does not meet the uniformity requirements of this section, the amount of materials 
charged into the mixer shall be reduced. 
 
The rotation speed at which the mixer shall be operated shall conform to that recommended by the manufacturer. 
 
Each batch of concrete placed in the mixer shall be mixed for not less than 70 nor more than 100 revolutions of the drum or 
blades, at the speed designated by the manufacturer of the equipment as mixing speed. Additional mixing shall be at the 
agitating speed designated by the manufacturer of the equipment. The revolving of the drum shall be continuous until the 
concrete is completely emptied from the drum. Before any portion of the materials for any batch of concrete is placed therein, 
the drum of the mixer shall be completely emptied of the previously mixed batch. 
 
At the time of delivery to the job site, the Engineer shall be provided with a legible delivery ticket that shall contain the 
following information: 
 

 Date and Truck Number. 
 Name of the Supplier. 
 Name of the Contractor. 
 Specific designation of job (name and location). 
 Number of cubic yards in the batch. 
 Time the transit mixer is loaded. 
 Amount of water added at the job site at request of receiver, and his signature or initials. 
 Suppliers’ mix design code number. 
 Type and amount of admixture or additive that is not already included in the approved mix design, if any. 
 Serial number of the ticket. 

http://www.astm.org/cgi-bin/resolver.cgi?C94


SECTION 725 
 

 
725-5 

Standard Specifications for   
Public Works Construction 

Additional water may be added on the jobsite in accordance with ASTM C94 Tolerances in Slump section to adjust slump 
providing the slump after such water addition does not exceed the maximum allowed by these specifications in Section 725.9  
 
(A) (1) and that water so added is mixed into the batch for a minimum of 30 additional revolutions at mixing speed. Loss of 
cement mortar during discharge, which in the opinion of the Engineer would be of sufficient amount to affect the homogeneity 
of the concrete, shall be cause for rejection of the load. The Contractor shall be responsible for all concrete to which water is 
added at the job site. 
 
725.7.3 Job Mixed Concrete: All job mixed materials and procedures shall be pre-approved by the Engineer. A prepackaged 
commercial product shall be used for job mixed concrete placement in accordance with the manufacturer’s recommended 
procedure. 
 
In lieu of the use of a prepackaged commercial product, individual ingredients for concrete placement shall be prepared in a 
watertight container of suitable volume in batches not to exceed 1/3 cubic yard each. Proportioning of batches shall be in 
accordance with the applicable required mix design in Table 725-1 and Section 725.6. All mixing shall be done prior to 
placement in the forms and in accordance with the following procedure: 
 
(A) Mixing shall be done in a mechanical batch mixer of approved type. 
(B) The mixer shall be rotated at a speed recommended by the manufacturer. 
(C) Mixing shall continue for at least 1-1/2 minutes after all materials are in the mixer, unless a shorter time is shown to be 

satisfactory by the mixing uniformity tests of ASTM C94. 
(D) Materials handling, batching, and mixing shall conform to the applicable provisions of ASTM C94. 
(E) Suitable records shall be kept to identify the number of batches, proportions of materials used, and time and date of mixing 

and placement along with the approximate location in the structure.  
 
725.7.4 Dry Batched Unmixed Concrete: All dry batched unmixed concrete materials and procedures shall be pre-approved 
by the Engineer. An accurate batch weight shall be provided to record the quantities of cementitious materials, aggregate, 
admixtures/additives, and water batched into the containers. The date of batching, the container number and the batching 
certificate number shall be recorded at the time of batching. Copies of the batch weight records shall be submitted to the 
Engineer upon request. 
 
All dry batched unmixed concrete delivered to the job site shall be stored in containers so constructed that the cement cannot 
comingle with the water and aggregate within the container. Any admixture/additive added in powder form shall be added to 
the cement; if added in liquid form, it shall be added to the water. 
 
The contents of the container shall be discharged into a mixer at the job site. Following discharge of the first container into the 
mixer, the mixer shall be operated at mixing speeds during the discharge of the remaining containers. After the contents of the 
last container have been discharged into the mixer, the concrete shall be mixed as specified in this specification for transit 
mixers, and drum or turbine type mixers. 
 
Any spillage of cementitious materials, aggregate, water or admixtures/additives during the filling, transporting, or the 
discharging of the container, shall be cause for rejection of the container or the contents of the mixer if any portion of the 
rejected container is discharged into the mixer. 
 
725.7.5 Volumetric Batching and Continuous Mixing Concrete and Equipment: Volumetric-batching and continuous-
mixing concrete and equipment may be utilized upon approval of the Engineer for job site concreting applications. Material 
handling, procedures, and operations shall be in accordance with ACI 304.6R, Guide for the use of Volumetric-Measuring and 
Continuous-Mixing Concrete Equipment and all concrete produced and all test performed shall be in accordance with ASTM 
C685, Standard Specification for Concrete Made by Volumetric Batching and Continuous Mixing. All equipment shall meet 
the requirements of the Volumetric Mixer Standards of the Volumetric Mixer Manufacturers Bureau and shall have a suitable 
copyrighted rating plate furnished by the Bureau and attached to the volumetric mixing equipment.  
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725.8 TESTS AND TEST METHODS: 
 
725.8.1 Field Sampling and Tests: Concrete shall be sampled in accordance with ASTM C172 for determination of 
temperature, slump, unit weight and yield (when required) and air content (when required) as well as for fabrication of test 
cylinders for compressive strength determination at 28 days. Samples shall be of sufficient size to perform all the required tests 
and fabricate the necessary test cylinders but in no case less than 1 cubic foot. Concrete shall be sampled during discharge of 
the middle portion of the batch. At the discretion of the Engineer, a sample may be obtained at the beginning of the discharge 
if the properties of the concrete do not appear to be within the specification limits for slump or temperature. 
 
All sampling and testing shall be done by a certified technician meeting the requirements of the ACI Concrete Field Testing 
Technician, Grade I or equivalent. 
 
Temperature of the concrete mixture shall be determined in accordance with ASTM C1064.  
 
Slump of the concrete mixture shall be determined in accordance with ASTM C143.  
 
Air content of the concrete mixture (when required) shall be determined in accordance with ASTM C231 or C173, whichever 
is applicable.  
 
Unit weight and yield of the concrete mixture (when required) shall be determined in accordance with ASTM C138.  
 
All compressive strength test specimens shall be made, cured, handled, protected, and transported in accordance with the 
requirements of ASTM C31. The contractor shall provide and maintain for the sole use of the testing laboratory/technician 
adequate facilities for safe storage and proper curing of concrete test cylinders on the project site including sufficient access on 
weekends and holidays to allow the timely pick-up of cylinders specimens. Any and all deviations from the standard procedure 
of any test method shall be promptly identified and corrected. Any deviations shall be clearly noted by the testing laboratory 
on all written reports. Testing results obtained from non-standard testing procedures shall be considered invalid and discarded 
by Engineer. 
 
Sampling and testing performed for concrete acceptance will be at the expense of the Contracting Agency. Sampling and testing 
for the Contractor’s purposes of quality control or other needs shall be at the Contractor’s expense. 
 
725.8.2 Concrete Cylinder Test: A cylinder strength test shall be the average of the strengths of at least two 6 inch by 12 inch 
cylinders or at least two 4 inch by 8 inch cylinders made from the same sample of concrete and tested at 28 days. An adequate 
number of cylinder specimens shall be made for each 50 cubic yards or not less than each half-day’s placement of each class 
of concrete. All specimens will be tested in a laboratory approved by the Engineer in accordance with ASTM C39 for concrete 
acceptance. Should an individual cylinder show evidence of improper sampling, molding, curing, or testing, the results shall 
be discarded and the compressive strength shall be the result of the average of the remaining cylinder(s). Additional cylinder 
specimens may be made and tested at other ages to obtain additional compressive strength information and shall not be 
considered as acceptance tests. Cylinder testing performed for concrete acceptance will be at the expense of the Contracting 
Agency. Cylinder testing for the Contractor’s purposes of quality control or other needs shall be at the Contractor’s expense. 
  
725.8.3 Additional Concrete Testing: If the 28-day strength test does not meet the compressive strength requirements, 
additional concrete testing may be performed to further evaluate the concrete in question for purposes of acceptability or 
payment. This may involve testing of additional cylinders at later ages, (for example - hold cylinders at 56 days or more), or 
core testing to determine in-place concrete strengths. This additional testing and all coring repairs shall be pre-approved by the 
Engineer and at the expense of the Contractor. If core testing is performed, at least three representative cores shall be obtained, 
conditioned and tested in accordance with ASTM C42 from each concrete member or area of concrete to be tested at locations 
designated by the Engineer. Cores damaged subsequent to or during removal shall be rejected and additional core samples 
taken. Cores shall be obtained and delivered to a laboratory acceptable to the Engineer in time to allow complete strength 
testing within 48 days of original concrete placement. The Contractor may elect to have a representative present during 
sampling and testing. A core strength test shall be the average of the results of the three cores. Should an individual core show 
evidence of improper sampling, curing, or testing, the results shall be discarded and the compressive strength shall be the result 
of the average of the remaining core(s). Results of the core strength testing shall replace the results of the cylinder strength test 
for that sample. 
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725.9 ACCEPTANCE:  
 
(A) Plastic Concrete Properties: 
 

(1) The slump of the concrete shall meet the requirements of ASTM C94 Tolerances in Slump section. When the approved 
mix design or project specification requirements for slump are a “maximum” or “not to exceed”, the following tolerances 
apply: 

 
  Specified slump:   If 3” or less  If more than 3” 
  Plus tolerance    0 inch  0 inch 
  Minus tolerance   1 1/2 inch  2 1/2 inch 
 

When the approved mix design or project specification requirements for slump are not written as a “maximum” or “not to 
exceed,” the following tolerances apply: 

 
  For design slump of:   Tolerance 
  2 inch and less   +/- 1/2 inch  
  More than 2 through 4 inch  +/- 1 inch 
  More than 4 inch   +/- 1 1/2 inch 
 

(2) Limit the maximum allowable temperature of the concrete mixture immediately before placement to 95°F unless 
otherwise specified or unless a higher allowable temperature is pre-approved by the Engineer. At the discretion of the 
Engineer, recommended practices in ACI 305, Specification for Hot Weather Concreting, can provide good reference 
information and may be used to modify maximum allowable concrete temperature and acceptance. 

 
Per ACI 306, Specification for Cold Weather Concreting, when the atmospheric temperature at the time of placing concrete 
is above 30°F the temperature of the concrete, as placed, shall not be less than 60°F. When the atmospheric temperature at 
the time of placing concrete is between 0°F and 30°F the temperature of the concrete, as placed, shall not be less than 65°F. 

 
(3) Air entrained concrete shall meet the requirements of ASTM C94 Air-Entrained Concrete section. The air content of 
air-entrained concrete when sampled from the transportation unit at the point of discharge shall be within the approved 
mix design tolerance or +/- 1.5 % of the specified value. When a representative sample taken prior to discharge shows an 
air content below the specified level by more than the allowable tolerance, additional air entraining admixture shall be 
added to the concrete mix to achieve the desired air content level, followed by a minimum of 30 revolutions at mixing 
speed. 

 
(4) Per ASTM C94 Mixing and Delivery section, discharge of the concrete shall be completed within 1 1/2 hours (90 
minutes) after the introduction of the mixing water to the cementitious materials or the introduction of the cementitious 
materials to the aggregates. The Engineer may allow the continuation of concrete placement after the 1 1/2 hours (90 
minutes) time limit has been reached if the concrete is of such slump or workability that it can be placed without the 
addition of water to the batch. The 1 1/2 hours (90 minutes) time limit may also be waived if the mix design incorporates 
a hydration stabilizing admixture at the sufficient dosage to slow down hydration in order to permit additional 
transit/placement time. The dosage and associated additional time shall be noted on the delivery ticket. The additional 
discharge time shall not exceed the maximum additional time based on the dosage noted on the approved mix design or 
delivery ticket. It is the Contractor’s responsibility to obtain approval for additional discharge time from the Engineer prior 
to concrete placement. 

 
Any concrete failing to meet the tolerances for plastic concrete properties in 725.9 (A) (1) through (4) shall be reviewed by the 
Engineer and is subject to rejection. 
 
(B) Hardened Concrete Properties – Compressive Strength: 
 
Compressive strength of concrete shall be determined on the basis of cylinder strength tests obtained in accordance with Section 
725.8.2 and shall be acceptable if the tests meet or exceed the minimum specified strength. When the validity of cylinder 
strength tests are suspect, the strength of concrete in question shall be determined in accordance with Section 725.8.3. 

Revised 2021 

http://www.astm.org/cgi-bin/resolver.cgi?C94
http://www.astm.org/cgi-bin/resolver.cgi?C94
http://www.astm.org/cgi-bin/resolver.cgi?C94


SECTION 725 
 

 
725-8 

Standard Specifications for   
Public Works Construction 

 
When compressive strength test results are less than the specified minimum, an Engineering Analysis to determine the impact 
of the strength reduction may be required by the Engineer prior to the decision to accept or reject the concrete. The Engineering 
Analysis will be at the Contractor’s expense. Any concrete that is rejected by the Engineer shall be removed and replaced by 
the Contractor at the Contractor’s expense. 
 
When concrete is accepted by the Engineer on the basis of test results of less than 100% of the required minimum compressive 
strength, an adjustment in the concrete unit price may be made for the quantity of concrete represented by such strength tests 
in accordance with Table 725-2. 
 

TABLE 725-2 

Adjustment in Concrete Unit Price Based on Strength Deficiency 

Class AA and Class A Class B and Class C 

Percent of Specified Minimum 
28-day Compressive Strength 

Attained (Nearest 1%) 

Percent of Concrete 
Unit Price Allowed 

Percent of Specified Minimum 
28-day Compressive Strength 

Attained (Nearest 1%) 

Percent of Concrete 
Unit Price Allowed 

100% or greater 100 100% or greater 100 

98-99 90 95-99 95 

96-97 85 90-94 90 

95 80 85-89 85 
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GRAY IRON CASTINGS 
 
787.1 GENERAL: 
 
The castings shall be true to pattern in form and dimension and free from pouring faults, spongings, cracks, blowholes, or other 
defects in locations affecting their strength and value for the service intended. Castings shall be filleted boldly at angles, and 
the arises shall be sharp and true. 
 
Before the castings are removed from the foundry, they shall be thoroughly cleaned and the parting lines, gates, and risers 
ground flush. 
 
787.2 TEST SPECIMENS: 
 
Test coupons shall be cast separately of the castings, using a mold as described in ASTM A48. A representative of the Engineer 
may be present at the time a melt is poured to identify both coupons and castings. 
 
Two test coupons are required for each melt poured. Additional coupons shall be cast for use as replacements or in case a retest 
is required. 
 
A representative of the Engineer may discard and replace specimens which show obvious lack of continuity of metal or if the 
machining is defective. 
 
The manufacturer shall machine the tension specimens to the dimension specified for specimen B of ASTM A48, at no 
additional cost to the Contracting Agency. 
 
When approved by the Engineer transverse tests may be made in lieu of tensile tests, in which case the castings shall meet the 
requirements of ASTM A48. 
 
787.3 MANHOLE FRAME AND COVER SETS: 
 
Castings shall conform to ASTM A48, Class 35 and AASHTO M306. The bearing surfaces of the frames and covers shall be 
machined and the cover shall seat firmly onto the frame without rocking. 
 
Covers shall be the types and shall be imprinted as shown on the plans or standard details. 
 
787.4 RAILINGS, RAILING POSTS, AND WHEEL GUARDS: 
 
Castings shall conform to ASTM A48, Class 40. 
 
787.5 ROCKERS, ROCKER PLATE BEARINGS, AND BEARING PLATES FOR BRIDGES: 
 
Castings shall conform to ASTM A48, Class 50. 
 
Castings shall be machined and finished as specified on the plans provided that tool marks on sliding contact surfaces shall run 
in the direction of plate movement, or in the case of rocker plate bearings, perpendicular to the rocker movement. Tool marks 
shall be not more than 1/32 inch apart. 
 
787.6 UNCLASSIFIED CASTINGS: 
 
All castings not specifically classified, shall conform to the requirements of ASTM A48, Class 30. 
 

- End of Section -
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