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FOREWORD

Publication of these Uniform Standard Specifications and Details for Public Works Construction fulfills the goal of a group of
agencies who joined forces in 1966 to produce such a set of documents. Subsequently, in the interest of promoting county-wide
acceptance and use of these standards and details, the Maricopa Association of Governments accepted their sponsorship and the
responsibility of keeping them current and viable.

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

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

The Uniform Standard Specifications and Details for Public Works Construction will be revised periodically and reprinted to
reflect advanced thinking and the changing technology of the construction industry. To this end a Specifications and Details
Committee has been established as a permanent organization to continually study and recommend changes to the Specifications
and Details. Interested parties may address suggested changes and questions to:

Standard Specifications & Details Committee
c/o Maricopa Association of Governments

302 North First Avenue, Suite 300
Phoenix, Arizona, 85003.

These suggestions will be reviewed by the committee and appropriate segments of the industry and cumulative annual revisions
will be published the first of each year. A copy of this publication is available for review on the internet at the website listed below.
Please follow the links to the publications page and look for Uniform Standard Specifications for Public Works Construction
and/or Uniform Standard Details for Public Works Construction:

www.mag.maricopa.gov

While in the interest of uniformity, it is hoped that all using agencies will adopt these standards with as few changes as possible,
it is recognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or
supplement certain requirements.
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(B) Fails to perform the work with sufficient workmen and equipment or with sufficient materials to assure the prompt completion
of said work, or

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

(D) Discontinues the prosecution of the work, or

(E) Fails to resume work which has been discontinued within a reasonable time after notice to do so, or

(F) At any time colluded with any party or parties, or

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

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

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

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

*108.11 TERMINATION OF CONTRACT

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

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

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

*Not applicable to Improvement District Projects.
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MEASUREMENTS AND PAYMENTS

109.1 MEASUREMENT OF QUANTITIES:

All work completed under the contract will be measured by the Engineer according to United States standard measures. The
methods of measurement and computation to be used in determination of quantities of materials furnished and of work performed
under the contract will be those methods generally recognized as conforming to good engineering practice. A station, when used
as a definition or term of measurement, will be 100 linear feet. 

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

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

The term ton will mean the short ton consisting of 2,000 pounds avoirdupois.

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

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

Volumes will be computed at 60° F, using ASTM D-1250 for Asphalt or ASTM D-633 for Tars.

Lumber will be measured by the thousand board foot measure actually used in the work. Measurement will be based on nominal
widths and thicknesses and the extreme length of each piece.

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

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

Where the units of measurement shown on the proposal form or the methods of measurement specified in the project special
provisions differ from the measurement and payment provisions of the Uniform Standard Specifications, the project documents
shall have precedence.

109.2 SCOPE OF PAYMENT:

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

When payment is specified to be made on the basis of weight, the weighing shall be done on certified platform scales sealed by
the State Inspector or the City Sealer of Weights and Measures as defined by Arizona Revised Statutes Sections 44-2112 and 44-
2116. The Contractor shall furnish the Engineer with duplicate Weighmaster's Certificates showing the actual net weights together
with the information required by Arizona Revised Statutes Section 44-2142. The Contractor shall furnish the Engineer with
duplicate Weighmaster’s Certificates at the time of delivery unless the Engineer designates a different submittal time. The
Contracting Agency will accept the certificates as evidence of the weight delivered.

Payment for the various items in the proposal will be made at the unit price in the proposal, and shall be compensation in full for
furnishing all labor, materials, equipment and appurtenances necessary to complete the work in a satisfactory manner as shown on
the plans and as required in the specifications, with all connections, testing, and related work completed. Each item, fixture, piece
of equipment, etc., shall be complete with all necessary connections and appurtenances, for the satisfactory use and operation of
said item. No additional payment will be made for work related to any item unless specifically called for in the proposal. This
compensation shall also cover all risk, loss, damage or expense of whatever character arising out of the nature of the work or the
prosecution thereof, subject to the provisions of Section 107.

The unit prices shall include all costs for salaries and wages, all payroll additives to cover employee benefits, allowances for
vacation and sick leave, company portion of employee insurance, social and retirement benefits, all payroll taxes, contributions
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and benefits imposed by any applicable law or regulation and any other direct or indirect payroll-related costs. The unit prices
shall also include all costs for indirect charges, overhead, mileage, travel time, subsistence, materials, freight charges for materials
to Contractor's facility or project site, equipment rental, consumables, tools, insurance costs, all applicable taxes and fees, as well
as Contractor's fee and profit. The unit prices shall further include all site clean-up costs, hauling of construction debris, and proper
disposal in accordance with all laws and regulations and the project plans and specifications.

Payment will be made for only those items listed in the proposal. All materials and work necessary for completion of the project
are included in proposal items. Work or materials not specifically identified by a proposal item are considered as included in the
unit price of related proposal items.

Unless otherwise specified, payment will not be made for unused materials.

109.2.1 Taxes and Fees:

Taxes are deemed to include all sales, use, consumer and other taxes that are legally enacted at the time of submittal of the project
fee proposal, whether or not they are yet effective or merely scheduled to go into effect. Any such taxes shall be paid by Contractor
and shall be included in the unit prices.

The Contractor shall also be responsible to contact all municipalities and other governmental agencies having jurisdictional
authority over the project or the project area to determine if they will charge the Contractor other fees (e.g., permit fees) for the
project work. Unless otherwise specified in the project documents or on the  proposal form, the Contractor shall include the cost
of such fees in the unit prices on the proposal form.

109.3 ASSIGNMENT OF PAYMENTS:

The Contractor shall not assign payments of a contract or any portion thereof without approval of surety and written consent of
the Contracting Agency.

Claims for monies due or to become due the Contractor may be assigned to a bank, trust company, or other financing institution,
and may thereafter be further assigned and reassigned to any such institution. Any such assignment or reassignment may be made
to one party as agent or trustee for two or more parties participating in such financing. Any assignment of money shall be subject
to all proper setoffs and withholdings in favor of the Contracting Agency and to all deductions provided for in these specifications.

109.4 COMPENSATION FOR ALTERATION OF WORK:

All compensation due the Contractor for alteration of work shall be documented by a Change Order. Except in emergency
situations or as otherwise directed by the Engineer, the Contractor shall not proceed with Change Order work until said Change
Order has been approved by the Agency.

*109.4.1 By The Contracting Agency:

(A) For a decrease greater than 20 percent in either the total cost of the contract or the total cost of a major item and when a
reasonable cost analysis supports an increase in the pro rata share of fixed cost chargeable to this item in total, an increase
adjustment in the monies due the Contractor may be made. This adjusted compensation will not exceed 80 percent of the original
lump sum contract amount or, if for a unit price item, the adjustment will not exceed 80 percent of the original extended unit  price.
This does not apply to items labeled as contingent items in the proposal.

(B) For an increase greater than 20 percent in either the total cost of the contract or the total cost of a major item, any adjustment
made will only apply to that cost in excess of 120 percent of the original total cost of the contract or, in the case of a major item,
in excess of 120 percent of the original proposed extended unit price. If either party presents a reasonable cost analysis that shows
a change in the pro rata share of fixed costs chargeable to this item in total, an increase or decrease adjustment will be made. This
increase or decrease adjustment will be made on such basis as is necessary to cover a reasonable estimate of cost, plus an
allowance, not to exceed 15 percent, for overhead and profit. If the parties are unable to reach an agreement, the Engineer has the
authority to order the excess work done on an actual cost basis as specified in Section 109.5.

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

*Not applicable to Improvement District Projects
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*109.4.2 Due to Physical Conditions:

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

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

*109.4.3 Due to Extra Work: If the Contractor can present valid, factual evidence, satisfactory to the Engineer, that the work
in question is an item not provided for in the contract as awarded then a unit  price or lump sum cost, for this item only, may be
negotiated. If the parties are unable to reach an agreement on price or cost, the Engineer has the authority to order the extra work
accomplished on an actual cost basis as specified in Section 109.5.

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

109.4.5 Due to Failure of Contractor to Properly Maintain the Project:

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

(B) If the Engineer provides the Contractor with a written order to provide adequate maintenance of traffic, adequate cleanup,
adequate dust control or to correct deficiencies resulting from abnormal weather conditions and the Contractor fails to comply
in the time frame specified, the Contracting Agency may have the work accomplished by other sources. The Contracting Agency
will deduct the cost of accomplishing the work from monies due or to become due to the Contractor. Computation of the cost will
be in accordance with Section 109.5.4.2.

109.4.6 Allowable Mark-Ups:

Only the allowable mark-ups as defined in Section 109.5 shall be allowed. Additional compensation for other items, including
extended overhead and conditions, shall not be considered or allowed.

*109.5 ACTUAL COST WORK:
The compensation for actual cost work performed by the Contractor (Subcontractor) shall be determined by the Engineer in the
following manner.

109.5.1 Equipment: For all equipment, the use of which has been authorized by the Engineer, except for small tools and manual
equipment, the Contractor will be paid in accordance with the latest Schedule of Equipment Rates used by the Arizona Department
of Transportation. Payment for equipment will be made following the calculations in Section 109 of the Arizona Department of
Transportation Standard Specifications for Road and Bridge Construction. The value of 0.933 shall be used for the adjustment
factor F used in the rental rate formulas (F = 0.933).

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

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

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

*Not Applicable to Improvement District Projects
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(B) For the first $50,000 of labor cost computed under paragraph (A) above, the Contractor will be paid an amount equal to (15)
fifteen percent for overhead and profit.

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

(D) For any labor cost computed under paragraph (A) above in excess of $100,000 the Contractor will be paid an amount equal
to (10) ten percent for overhead and profit.

109.5.4 Work Performed by Subcontractors or Other Sources:

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

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

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

109.5.4.2 Work Performed by Other Sources: If the Contracting Agency has work performed by other sources, in accordance
with Section 109.4.5 (B), the Contracting Agency will deduct, from monies due or to become due to the Contractor, the full
amount of the cost of accomplishing the work by other sources plus the following percentages for administration and supervision:

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

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

109.5.5 Documentation:

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

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

(1) Name, classification, date, daily hours, total hours, rate and extension for each laborer and foreman.

(2) Designation, dates, daily hours, total hours, rental rates and extension for each unit of equipment, and machinery.

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

(C) The Engineer will compare his records with the statement furnished by the Contractor, resolving any differences and making
the required adjustments. This statement when agreed upon and signed by both parties, shall be the basis of payment for the work
performed.

109.5.6 Bonds and Insurance: The Contractor shall be paid for the actual cost plus (10%) ten percent for Administrative cost
when the Contractor can provide evidence of payment for premiums on required payment and performance bonds, premiums on

*Not Applicable to Improvement District Projects
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railroad and/or airport extended liability insurance, and premiums for property damage and/or public liability insurance. No
duplication of payment for Contractor's costs included under Section 109.5.3(A) will be allowed.

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

109.6 PAYMENT FOR IMPROVEMENT DISTRICT PROJECTS:

Payment to the Contractor shall be made in accordance with ARS Sections 48-523 to 48-613, both inclusive.

As soon as the Contractor has fulfilled his contract, the Superintendent of Streets shall estimate the benefits arising from the work
and make assessments to cover the work performed and specified in the contract, including incidental expenses in accordance with
ARS Section 48-589.

The Contractor agrees to accept payment in the form of Assessments with attached Warrants and/or Improvement Bonds at the
rate of interest declared in the resolution of intention prepared by the Contracting Agency.

*109.7 PAYMENT FOR BOND ISSUE AND BUDGET PROJECTS:

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

The Contracting Agency will retain 10 percent of all estimates as a guarantee for complete performance of the contract in
accordance with Arizona Revised Statutes Section 34-221 or 34-607, unless the Contractor elects to deposit securities in
accordance with Arizona Revised Statutes Section 34-221, Paragraph C.5. or 34-607, Paragraph B.5.

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

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

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

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

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

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

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

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

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

If payment will be longer than 60 days after final completion and acceptance, the owner will provide the Contractor specific
written findings for reasons justifying the delay in payment.

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

109.8 PAYMENT FOR DELAY:

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

109.8.1 Failure to Locate or Incorrect Location of Utilities: Arizona Revised Statutes 40-360 states “that if the owner or
operator fails to locate or incorrectly locates the underground facility, pursuant to this article, the owner or operator becomes liable
for resulting damages, costs and expense to the injured party.” The Contracting Agency will deny any claims for damages or delays
if another owner or operator is at fault.

109.8.2 Contracting Agency Delays: Arizona Revised Statutes 34-221 states “A contract for the procurement of construction
shall include a provision which provides for negotiations between the Agent and the Contractor for the recovery of damages
related to expenses incurred by the Contractor for a delay for which the Agent is responsible, which is unreasonable under the
circumstances and which was not within the contemplation of the parties to the contract.” In this case, if the Contractor sustains
damages which could not have been avoided by the judicious handling of forces, equipment and plant or by reasonable revision
in the Contractor's schedule of operation, the compensation for such damages will be negotiated. The Contractor shall notify the
Engineer of the condition in writing by the next work day. Failure to notify the Engineer within this time may be just cause to
reject any claims for such damages.

Compensation for such damages will be negotiated as follows:

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

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

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

109.9 DOLLAR VALUE OF MAJOR ITEM:

TABLE 109-1
DOLLAR VALUE OF MAJOR ITEM

  Original Contract Amount   Dollar Value of Major Item
  $0.00 to $1,000,000.00   $50,000 or 10% of original contract amount,

  whichever is less
  $1,000,000.00 to $5,000,000.00   5.0% of original contract amount
  $5,000,000.00 or greater   $250,000.00 or 2.5% of original contract amount,

  whichever is greater
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109.10 PAYMENT FOR MOBILIZATION/DEMOBILIZATION

The Agency will compensate Contractor for a single round trip mobilization/demobilization of Contractor's personnel, equipment,
supplies and incidentals, including establishment of offices, buildings and other facilities required for the performance of the work
on the project, as well as preparatory work and operations prior to the commencement of the work on the project site. 

Mobilization/demobilization will be measured for payment by the lump sum as a single complete unit of work. Payment for
mobilization/demobilization will be made at the contract lump sum price. Payment shall be made in equal one-third portions. The
first payment will be paid with the Contractor's initial billing. The second payment will be made when the total payments to the
Contractor for the pay items, exclusive of payments for mobilization/demobilization, equal greater than one-half of the initial
contracted amount, exclusive of mobilization/demobilization. The remaining one-third will be paid as part of the final payment
due to the Contractor.

When other contract items are adjusted as provided in Section 109, and if the costs applicable to such items of work include
mobilization costs, such mobilization costs will be considered as recovered by Contractor in the lump sum price paid for
mobilization, and will be excluded from consideration in determining compensation under Section 109.

If the Contractor performs a second or additional mobilization/demobilization of personnel, material and/or equipment at the
Engineer's express written request, the Agency will compensate the Contractor for such expenses at the Contractor's actual costs.
The Contractor shall provide all documentation for these costs at the request of the Engineer.

For projects that do not list mobilization/demobilization as a pay item, a single round trip mobilization/demobilization shall be
considered a non-pay item for said projects, the cost of which shall be spread across other appropriate  items. Should a second
or additional mobilization/demobilization be required at the Engineer’s express written request, compensation for such shall be
handled as detailed in the foregoing paragraph.
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NOTIFICATION OF CHANGED CONDITIONS AND DISPUTE RESOLUTION

110.1 GENERAL:

When changes are initiated by the Contracting Agency, or as a result of decisions rendered by the Agency, inaction of the Agency
or changed conditions unknown to all parties at the time of bid, the Contractor may request an adjustment to the contract amount
and/or contract time.  This section does not preclude the use of legal remedies in the event of claims or litigation brought by third
parties.  The procedure for this adjustment is a two step process, 1) Initial Notification and Dispute Resolution and 2)
Administrative Process for Dispute Resolution,  as discussed below:

110.2 INITIAL NOTIFICATION AND DISPUTE RESOLUTION:

110.2.1 Notification:  As required by these Specifications or any time the Contractor believes that the action or decision of the
Contracting Agency, lack of action by the Contracting Agency, or for some other reason will result in or necessitate the revision
of the contract, the Engineer must be notified immediately.  If within two working days the identified issue has not been resolved
between the Contracting Agency and the Contractor, the Contractor shall provide a written notice.  At a minimum, the written
notice shall provide a description of the nature of the issue, the time and date the problem was discovered, and if appropriate, the
location of the issue.  After initial written notice has been provided, the Engineer will proceed in accordance with Subsection
104.2.  In addition to proceeding in accordance with Subsection 104.2, the Contracting Agency and the Contractor must make
every effort to resolve the issue identified in the initial notice. Only if the issue cannot be quickly resolved will it be necessary
to proceed to the next step in this subsection.

110.2.2 Dispute Resolution:  Once the above process has been exhausted or within seven calendar days of the date of the initial
written notice, whichever is sooner,  the following steps will be taken:

(A) The Contractor shall provide in writing the following information to the Engineer.  If known, a cost analysis may be included
with the information.

(1) The date of occurrence and the nature and circumstances of the issue for which initial notice was given.
(2) Name, title, and activity of each Contracting Agency or all other persons knowledgeable of the issue.
(3) Identity of any documents and the substance of any oral communication related to the issue.
(4) Basis for an assertion that the work required is a change from the original contract work or schedule.
(5) Identity of particular elements of contract performance for which a change in compensation and/or time may be sought,
including:

(a) Pay item(s) that have been or may be affected by the issue and any adjustments to unit price(s) that are required;
(b) Labor and/or materials that will be added, deleted or wasted by the problem and what equipment will be idled or
required;
(c) Delay and disruption in the manner and sequence of performance that has been or will be caused;
(d) Adjustments to delivery schedule(s), staging, and contract time due to the dispute and
(e) Estimate of the time within which the Contracting Agency must respond to the notice to minimize cost, delay, or
disruption of issue. 

(6) Any other items or information germane to the dispute.
(7) The Contractor’s written certification, under oath, attesting to the following:

(a) The request is made in good faith.
(b) Supportive data is accurate and complete to the Contractor’s best knowledge and belief.
(c) When provided, the amount requested accurately reflects the Contractor’s actual cost incurred.

In complying with this request, the Contractor shall use the Contracting Agency’s certification form.

(B) Within ten calendar days after the Contractor’s submission in accordance with the above paragraph, the Engineer will respond
in writing to the Contractor to:

(1) Confirm that a supplemental agreement is necessary and, when necessary, give appropriate direction for further
performance, or
(2) Deny that the contract has been revised and, when necessary, direct the Contractor  to proceed with the contract work,
or
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(3) Advise the Contractor that adequate information has not been submitted to decide whether (1) or (2) applies, and indicate
the needed information and date it is to be received by the Engineer for further review.  The Contracting Agency will respond
to such additional information within ten calendar days of receipt from the Contractor.

110.2.3 Conditions:  The failure of the Contractor to comply with the requirements of this subsection constitutes a waiver of
entitlement to additional compensation or a time extension.

110.3 ADMINISTRATIVE PROCESS FOR DISPUTE RESOLUTION:

110.3.1 General:  If the Contractor rejects the decision of the Engineer in Subsection 110.2.2 (B)  above, the Contractor may
begin the Administration Process to resolve the dispute.

The notice provision set forth in Subsection 110.2 is a contractual obligation assumed by the Contractor in executing the contract.
It is understood that the Contractor will be forever barred from recovering against the Contracting Agency if the Contractor fails
to give notice of any act or failure to act, by the Engineer, or the happening of any event, thing, or occurrence, in accordance with
Subsection 104.2 Alteration of Work.

The administrative process for the resolution of disputes is sequential in nature and is composed of the following levels:

Level I. (Representative reviewed by:  e.g. Construction Engineer)
Level II. (Representative reviewed by:  e.g. Assistant County/City Engineer)
Level III. (Representative reviewed by:  e.g. County/City Engineer)

Note:  The above stated titles may vary depending on the Contracting Agency’s organization.

These three levels of review; the specific titles; the financial authority of each: and the names of people assigned to each level shall
be provided at the preconstruction conference.  The equivalent information regarding the Contractor’s organization shall also be
provided at the preconstruction conference.

Except as provided elsewhere herein, no dispute will be accorded a particular level of review unless the dispute has been reviewed
at the preceding level and the Contractor rejects the decision in writing within the time period specified, or both parties agree that
the decision for compensation is above that levels authority.

Unless specifically requested otherwise by the Contracting Agency, submission of additional information by the Contractor or
Engineer, at any level of the review process shall cause the process to revert to Level I.  

110.3.2  Required Information:  At a minimum, the information described in Subsection 110.2 must accompany each dispute.
If the following applies, it shall also be provided in addition to the information required by Subsection 110.2.

(A) If additional compensation is sought, the Contractor shall submit the exact amount sought as required by Subsection 110.2.2
(A) (5) broken down into the following categories:

(1) Direct Labor
(2) Direct Materials
(3) Equipment
(4) Job Overhead
(5) General and Administrative Overhead
(6) Subcontractor’s Work (broken down as 1, 2, 3 and 4 above)
(7) Other categories as specified by the Contractor.

(B) If additional time is sought, the Contractor shall provide a comprehensive time impact analysis showing the delay(s) and how
they affect the critical path.  The time impact analysis must include both the original and as-built critical path schedules and  must
be supported by documentation such as delivery schedules, invoices, correspondence, memoranda of telephone calls, payroll data,
daily work schedules, etc.  NOTE: The path of the longest duration of continuous and dependent work activities through the
schedule network is identified as the Critical Path and is the minimum amount of time required to build the project as depicted
by the schedule. 
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(C) The Contractor shall also notify the Contracting Agency’s Level I Representative in writing that all documentation in support
of the dispute has been provided and that the administrative review process should begin.  No formal action will be taken by the
Level I Representative until this written notification is received.  The documentation provided to the Level I Representative shall
serve as the basis for evaluating the Contractor’s position regarding the dispute throughout the administrative process. 

110.3.3 Process:  The Contracting Agency’s Level I Representative will render a written decision regarding the matter in dispute
within two working days of receipt of the Contractor’s notification that the dispute resolution process should begin.

The Contractor shall, upon receipt of the decision by the Level I Representative, either accept or reject the decision in writing.
If the Contractor does not reject the Level I Representative’s decision within two working days of its receipt, the Contractor will
be deemed to have accepted the decision, the dispute will be considered withdrawn from the administrative process, and there will
be no further remedy.

If the Contractor rejects the decision of the Level I Representative, the dispute will be forwarded by the Level I Representative
to the Level II Representative.  The Level II Representative will, within seven working days of receipt of the dispute information
from the Level I Representative, schedule and hold a meeting to review the dispute with the Contractor.  This time limit may be
extended by mutual agreement of the parties.  The Level II Representative will, within seven working days of the meeting, issue
a written decision, with justification, regarding the dispute.

The Contractor shall, within seven working days of receipt of the decision, either accept or reject it in writing.  If the Contractor
does not reject the Level II decision within seven working days, the Contractor will be deemed to have accepted the decision and
the dispute will be considered withdrawn from the administrative process and there will be no further remedy.

If the Contractor rejects the decision of the Level II Representative, the Level II Representative will forward the dispute to the
Level III Representative.  The Level III Representative will, within fourteen working days of receipt of the dispute information
from the Level II Representative, schedule and hold a meeting with the Contractor.  This time limit may be extended by mutual
agreement of the parties.  The Level III Representative will, issue a written decision within fourteen working days of the meeting,
with justification, regarding the dispute.

The Contractor shall, within fourteen  working days of the receipt of the decision of the Level III Representative, either accept
or reject it in writing.  If the Contractor does not reject the Level III Representative’s decision within fourteen working days, the
Contractor will be deemed to have accepted the decision, the dispute will be considered withdrawn from the administrative
process, and there will be no further remedy.

If the Contractor rejects the decision of the Level III Representative, there will be no further administrative review of the dispute.
The resolution will then proceed as follows:

(A) Mediation:  Prior to filing for arbitration or litigation, the Contractor may request  non-binding mediation by filing a request
for mediation in writing with the Engineer.  If agreeable, the Engineer will then arrange for a mutually agreeable mediator.  Such
request for mediation shall be made within thirty calendar days from the date of the Level III Representative’s decision as provided
for in this subsection.

In connection with the mediation, each party shall bear its own costs, attorney’s fees, and expert fees.  Any fees and expenses
assessed by the mediator shall be borne equally by the parties.

(B) Dispute Review Board/Arbitration:  The decision of the Level III Representative in relation to the claim shall be final unless
the dispute review board or arbitration is chosen as follows:

(1) Where the amount in controversy is less than or equal to the amount authorized in Subsection 110.3.4, the sole remedy
shall be the Dispute Review Board as prescribed in Subsection 110.5 unless both parties mutually agree to utilize arbitration
as prescribed in Subsection 110.4.

(2) Where the amount in controversy is more than authorized in Subsection 110.3.4, the Contractor reserves the right to
initiate litigation pursuant to Section 12-821 et seq. of the Arizona Revised Statutes, or if mutually agreed upon, the parties
may choose to resolve the controversy utilizing either the Dispute Review Board as prescribed in Subsection 110.5 or
Arbitration as prescribed in Subsection 110.4.
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110.3.4 Amount of  Dispute:  For the purposes of this subsection, the amount in controversy may not exceed $200,000.00.  A
claim for adjustment in compensation shall mean an aggregate of operative facts giving rise to the rights of the party for which
it is seeking to enforce.  That is to say, a claim under this subsection is defined as the event, transaction or set of facts that give
rise to a claim for compensation, costs, expenses or damages.

In making a determination whether the amount in controversy is $200,000.00 or less, the parties shall not consider, quantify or
take into account any requested extensions of contract time, or the release or remission of liquidated damages assessed or accrued
prior to the dispute in question, under Subsection 108.7 and 108.9 of the Specifications.

Any party having a claim, adjustment or dispute for an amount in excess of $200,000.00 may waive or abandon the dollar amount
of any such claim in excess of $200,000.00 so as to bring the claim, adjustment or dispute within the scope and coverage of this
subsection, provided that the amount allowed to any such party by the arbitration award shall not exceed $200,000.00.  Various
damages claimed by the party for a single claim may not be divided into separate proceedings to create claims within the
$200,000.00 limit.

110.4 ARBITRATION:

If the parties mutually agree to pursue arbitration as prescribed in Subsection 110.3.3, then a Demand for Arbitration shall be filed
in writing with the American Arbitration Association or United States Arbitration and Mediation of Arizona, and a copy served
thereof upon the Level III Representative or Contractor, whichever applicable.  Such Demand for Arbitration shall be made by
the party within thirty calendar days of the date of the Level III  Representative’s decision as provided for in Section 110.3 above,
unless a mediation process is already underway, in which case the Demand for Arbitration shall be made within thirty days of the
termination of the mediation process.  The scope of the arbitration proceeding shall be restricted and limited to the matters
originally presented to the Level III Representative for decision or determination and shall include no other matters.  All arbitration
of claims shall be conducted in Phoenix, Arizona or other mutually selected location in accordance with the rules of the arbitration
service hearing the dispute.

The claim shall be submitted to a single arbitrator who shall be selected by the parties from a list of arbitrators furnished by the
arbitration service.  Each party shall alternately strike names from the list until only one name remains.  The person whose name
thus remains on the list of arbitrators is their first choice, but if that person is not available to serve, the two persons whose names
were last stricken are acceptable, with the one whose name was last stricken being the first alternate.

Unless agreed to otherwise, the parties shall select the arbitrator within ten calendar days after each has received a copy of the
list of arbitrators.

Each party to the arbitration shall bear its own costs, attorney fees and expert fees.  Any other costs and fees assessed by the
arbitration service shall be divided equally between the parties to the arbitration.

The decision or award of the arbitrator shall be supported by substantial evidence and, in writing, contain the basis for the decision
or award and findings of fact.  The decision or award by the arbitrator when made shall be final and nonappealable except as
provided in Section 12-1512, Arizona Revised Statutes.  Both parties to the Contract shall be bound by the Arbitration Award
for all purposes and judgement may be entered upon it in accordance with applicable law in the Superior Court of Arizona.

110.5 DISPUTE REVIEW BOARD:

If the Dispute Review Board is utilized as prescribed in Subsection 110.3.3, the Engineer shall be notified within thirty days after
the Level III Representative decision.  The Dispute Review Board is a three member board independent of the parties involved
in the issue.  The Agency and Contractor shall each select a member for this board.  The third member shall be a mutually agreed
upon independent member. This Review Board must be selected within fourteen calendar days after  notice to the Level III
Representative.  Each member shall agree to impartially serve the Agency and Contractor.  Fees and expenses of Board Members
are to be shared equally by  Agency and Contractor.  The Dispute Review Board shall meet within thirty days of the selection of
the board, unless, by mutual agreement, another date is selected.  The scope of the Dispute Review Board shall be restricted and
limited to the matters originally presented to the Level III Representative for decision or determination and shall include no other
matters. The Board shall consider and evaluate the dispute and render a written decision that assigns
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financial responsibilities and allocates adjustments in the contact time, if applicable, within seven calendar days after the meeting.
The decision of the dispute Review Board will be final.

110.6 FINAL DOCUMENTATION AND PAYMENT:

If at any step in the process a dispute is resolved, the Contractor must sign a supplemental agreement setting forth the resolution
of the dispute and including an unconditional release as to any and all matters arising from the dispute.  In addition, when the
agreement results in a change in contract amount and/or time, a change order shall be prepared by the Contracting Agency for said
changes and signed by both parties within 30 days from the date of the agreement.  Payment of the change order will be made to
the appropriate party(s) in accordance with Section 109. 
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PART 200

EARTHWORK

Section Title

201 Clearing and Grubbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-1

205 Roadway Excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205-1
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BORROW EXCAVATION

210.1 LOCAL BORROW:

Local borrow shall consist of material excavated and used in the construction of fills or for use as selected material or for other
construction purposes. Local borrow shall be obtained by widening cuts or by excavating from other sources outside the planned
or authorized cross section within the right-of-way and within the limits of the project. Local borrow shall be excavated to the lines
and grades established by the Engineer.

210.2 IMPORTED BORROW:

Imported borrow shall consist of material required for construction and unless otherwise designated in the special provisions, the
Contractor shall make arrangements for obtaining imported borrow and shall pay all costs involved.  When designated sources
for imported borrow are indicated on the plans, in the special provisions, the material shall be assumed approved by the Engineer.

Borrow material for fill within the roadway prism shall meet the following requirements:

The Plasticity Index (PI) (AASHTO T90) and the percent passing the number 200 sieve (Minus 200) (ASTM C136) when used
in the equation below, shall give a value of X that does not exceed 62.

X = (Minus 200) + 2.83 (PI)

When the percentage of the Minus 200 material is greater than 30, the PI for the soil shall be at least 5 and at the same time in
compliance with the X value requirement.

The material shall be free from wood, vegetation, or other deleterious matter. The maximum size of this material shall not be
greater than 2/3 the compacted thickness of the course placed in the subgrade.

The Contractor shall notify the Engineer sufficiently in advance of opening any material sites so that cross section elevations and
measurements of the ground surface after stripping may be taken and sufficient time for testing and material will be allowed.

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

210.3 PLACING AND COMPACTING:

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

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

210.4 MEASUREMENT:

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

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

210.5 PAYMENT:

Quantities of borrow excavation will be paid for at the contract unit price per cubic yard. Such price shall include excavating,
sloping and cleaning of borrow area, hauling, depositing, spreading and compacting the material complete in place, and disposal
of surplus material, unless an alternate basis of payment is stipulated in the proposal.
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FILL CONSTRUCTION

211.1 DESCRIPTION:

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

211.2 PLACING:

Rocks, broken concrete, or other solid material, which are larger than 4 inches in greatest dimension shall not be placed in fill
areas where piles are to be placed or driven.

When fill is to be made and compacted on hillsides or where new fill is to be compacted against existing fill or where embankment
is built ½ width at a time, the slopes of original hillsides and old or new fills shall be benched a minimum of 4 feet horizontally
as the fill is placed. A new bench shall be started where ever the vertical cut of the next lower bench intersects the existing ground.
Material thus cut out shall be recompacted along with the new embankment material by the Contractor at no additional cost to
the Contracting Agency, unless the width of the bench required exceeds 4 feet, in which case the excavated material in excess of
4 feet will be measured and paid for as excavation.

Clods or hard lumps of earth of 6 inches in greatest dimension shall be broken up before compacting the material in embankment,
except as provided in the following paragraph:

When the fill material includes large rocky material, or hard lumps, such as hardpan or cemented gravel which cannot be broken
readily, such material shall  be well distributed throughout the fill. Sufficient earth or other fine material shall be placed around
the larger material as it is deposited so as to fill the interstices and produce a dense, compact fill. However, such material shall
not be placed within 2 feet of the finished grade of the fill.

211.3 COMPACTING:

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

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

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

Areas over which fills are to be placed shall be cleared and scarified to a depth of 6 inches to provide a bond between the existing
ground and the material to be deposited thereon. Unless otherwise specified, the original ground area upon which fills are to be
constructed shall be compacted to a uniform density of not less than 95 percent.

The loose thickness off each layer of fill material before compacting shall not exceed 8 inches, except as provided in the following
paragraph for rocky material. Each layer shall be compacted in accordance with the following requirements to a uniform density
of not less than 90 percent, except that where a new or widened roadway and appurtenances are required, density of the upper 2
feet and when the fill is within 2 feet of the above shall be not less than 95 percent.
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SUBGRADE PREPARATION

301.1 DESCRIPTION:

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

301.2 PREPARATION OF SUBGRADE:

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

Subgrade preparation shall also include preparing the subgrade to the required line and grade for paved or unpaved shoulders,
tapers, turnouts, and driveways, and at all other project locations where aggregate base and/or select material courses are used
in accordance with the Project Plans.

301.2.1 The Contractor may use removed existing asphalt concrete and other existing bituminous roadway surfacing materials
originating on the project site, as embankment fill. All materials used shall be thoroughly crushed to sizes not exceeding four
inches, or as approved by the Engineer. These asphalt/bituminous materials shall be placed not less than two feet below finished
subgrade elevation.

Project earthwork quantities when included as separate contract pay items will include removed asphalt/bituminous material
volumes, unless otherwise specified in the Special Provisions.

All unsuitable material and all excess material shall be disposed of in accordance with the requirements of Sections 205.2 and
205.6, respectively. When additional material is required for fill, it shall conform to Section 210.

301.3 RELATIVE COMPACTION:

The subgrade shall be scarified and loosened to a depth of 6 inches. Rock 6-inches or greater in size that becomes exposed due
to scarification shall be removed from the scarified subgrade. When fill material is required, a layer of approximately 3 inches
may be spread and compacted with the subgrade material to provide a better bond. The subgrade cut and fill areas shall be
constructed to achieve a uniform soil structure having the following minimum compaction, measured as a percentage of maximum
dry density when tested in accordance with AASHTO T-99, Method A, and T-191 or ASTM D-2922 and D-3017 with the percent
of density adjusted in accordance with the rock correction procedures for maximum density determination, Standard Detail 190,
to compensate for the rock content larger than that which will pass a No. 4 sieve. Unless otherwise noted in the project plans or
project specifications, compaction shall be performed within 2 percentage points of the optimum moisture content.

(A) Below pavement, curb & gutter, attached sidewalk, roadway shoulders, and other areas
within right-of-way subject to vehicular traffic 95 percent

(B) Below detached sidewalk not subject to vehicular traffic 85 percent

301.4 SUBGRADE TOLERANCES:

Subgrade upon which pavement, sidewalk, curb and gutter, driveways, or other structures are to be directly placed shall not vary
more than 1/4 inch from the specified grade and cross-section. Subgrade upon which sub-base or base material is to be placed shall
not vary more than 3/4 inch from the specified grade and cross-section. Variations within the above specified tolerances shall be
compensating so that the average grade and cross-section specified are met.

301.5 GRADING OF AREAS NOT TO BE PAVED:

Areas where grade only is called for on the plan shall be graded to meet the tolerances for the subgrade where subbase or base
material is to be placed. The surface shall be constructed to a straight grade from the finished pavement elevations shown on the
plans to the elevation of the existing ground at the extremities of the area to be graded.     
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301.6 PROTECTION OF EXISTING FACILITIES:

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

301.7 MEASUREMENT:

Measurement for Subgrade Preparation will be by the square yard. The area to be measured will be the total accepted area of new
asphalt or Portland cement pavement, including paved shoulders, tapers, and turnouts, and unpaved roadway shoulders.
Measurement will also include driveways that are paved or are surfaced with aggregate base or select materials. The area under
concrete curb and gutter, sidewalk, concrete driveway entrances, and concrete alley entrances will not be included in this pay item.

Project earthwork quantities for Roadway Excavation, Borrow Excavation, and Fill Construction shall not be separately measured
when they are not listed as separate line items on the fee proposal form. In such case, unless otherwise specified, payment for said
earthwork items shall be included in the unit price for Subgrade Preparation.

301.8 PAYMENT:

Payment for Subgrade Preparation will be made only when it is performed for street or roadway paving projects. 

Payment shall be compensation in full for stripping, scarifying, grading, excavating, hauling, filling, compacting, and disposing
of excess or unsuitable materials, together with all costs incidental thereto.   
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LIME SLURRY STABILIZATION

309.1 DESCRIPTION:

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

309.2 MATERIALS:

309.2.1 Soil or Subgrade: The soil or subgrade material used for this work shall consist of materials on the site or imported and
shall be free of roots, sod, weeds and stones larger than 3 inches and have a Plasticity Index (PI) greater than 10, when tested in
accordance with AASHTO T-89 & T-90.

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

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

(A) Chemical Composition:  The solids content of the lime slurry shall consist of a minimum of 90% by weight, of calcium and
magnesium oxides (Ca0 and Mg0), as determined by ASTM C-25.

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

Residue retained on a No. 6 sieve Max. 0.2%
Residue retained on a No. 30 sieve Max 4.0%

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

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

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

309.3 COMPOSITION:

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

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

(a) Percent of lime and rate of application of lime slurry in the treated soil or subgrade material.
(b) Optimum water content during mixing, curing and compaction.
(c) Gradation of in-situ mixture after treatment.
(d) Additional mixing or equipment requirements.
(e) Mellowing time requirements, if needed.
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The mix design shall comply with the following requirements:
(a) pH: Minimum 12.4 after compaction of initial mixing with lime at ambient temperature, in accordance with Eades-
Grimm pH test method (ASTM C977 APPENDIX).
(b) Plasticity Index: Less than 3, per AASHTO T-89 & T-90.
(c) Swell Potential: One (1) percent or less vertical expansion of an air dried soil when inundated with water and
allowed to swell at a confined pressure of 60 psf.
(d) Hydrated Lime Content: Minimum 5.0 percent by dry weight of the combined lime/soil mixture, per ASTM D-3155.
(e) Unconfined Compressive Strength: Minimum 160 psi in five days curing at 100/F. when tested in accordance with
ASTM D-1633 Method A.

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

Material Tolerance

Lime +0.5% of design, (ASTM C-114)

Water +4%, -0% of optimum, (ASTM D-698)

309.4 CONSTRUCTION:

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

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

When the design requires treatment to a depth greater than 12 inches, the subgrade soil shall be treated in equal layers. The top
layer(s) of soil shall be removed and stockpiled. The lower layer of soil to be treated shall then be treated and allowed to cure in
place. After final mixing, the lower layer shall be compacted in maximum 12 inch compacted lifts. The stockpiled soil shall then
be placed, treated, mixed and compacted in successive maximum 12 inch compacted lifts.

309.4.2 Weather Limitation: Lime slurry treated subgrade shall not be constructed if the atmospheric temperature is below 40/ F.
or when conditions indicate that temperatures may fall below 40/ F. within 24 hours.

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

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

Slurry Placing: Lime slurry shall be mixed in a portable mixing unit and spread with trucks equipped with an approved distribution
system as a slurry.  Commercial lime slurry shall be applied with a lime percentage not less than specified herein.  The distribution
of lime slurry shall be attained by successive passes over a measured section of subgrade until the proper amount of lime has been
spread, as determined in the job mix design.  The rate of application shall be verified using the methods outlined by ASTM D-
3155.
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Thickness: The thickness of the lime slurry treated subgrade shall be determined by visual inspection and/or by depth tests taken
at intervals so that each test shall represent no more than 1000 square yards per layer.  If more than one layer, the method used
to remove material to determine the depth of lime treatment may be by shovel and/or pick, coring or other method approved by
the Engineer. Phenolphthalein solution shall be used to detect the presence of lime. When the grade deficiency is more than 1 inch,
the Contractor shall correct such areas in a manner satisfactory to the Engineer. Contractor shall replace, at no cost to the Agency,
the material where depth tests are taken.

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

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

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

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

Minimum of clay lumps passing 1-1/2 inch sieve 100
Minimum of clay lumps passing No. 4 sieve   60

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

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

After each section is completed, tests will be made by the Engineer. If the material fails to meet the density requirements, it shall
be reworked to meet requirements.    

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

All irregularities, depressions, or weak spots which develop shall be corrected immediately by scarifying the areas affected, adding
or removing material as required, and reshaping and recompacting. The surface of the course shall be maintained in a smooth
condition, free from undulations and ruts, until other work is placed thereupon or the work is accepted. Compaction
and finishing shall be done in such a manner as to produce a smooth dense surface free of compaction planes, cracks, ridges or
loose materials.

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

309.4.7 Finishing and Curing: After the final layer or course of lime treated subgrade has been compacted, it shall be brought
to the required lines and grades in accordance with the plans. The completed section shall then be finished by rolling with a
pneumatic or other suitable roller.
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The final layer of lime treated subgrade shall be maintained in a moist condition until the next layer of pavement structure is
placed. If required, a fog seal for curing, in compliance with section 333, shall be furnished and applied to the surface of the final
layer of the lime stabilized material as soon as possible after the completion of final rolling and before the temperature falls below
40/ F.  Curing seal shall be applied at a rate between 0.10 and 0.20 gallons per square yard of surface. The exact rate will be
determine by the Engineer.

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

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

309.5 MEASUREMENT:

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

The quantity of curing seal shall be measured by the ton.

309.6 PAYMENT:

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

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

310.1 DESCRIPTION:

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

310.2 PLACING:

Untreated base 6 inches or less in compacted thickness may be placed in a single layer and those more than 6 inches in thickness
shall be built up in successive layers of approximately equal compacted thickness not to exceed a maximum thickness of 6 inches.
The requirements which follow are applicable to all types of material.

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

Upon completion, the base surface shall be true, even and uniform conforming to the grade and cross-section specified.

Untreated base may vary not more than 1/2 inch above or below required grade and cross-section.

310.3 DEFICIENCY:

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

TABLE 310-1

THICKNESS AND PLASTICITY DEFICIENCY

Type Deficiency Corrective Measure

I
1/2 inch or more but less than 1inch
thickness

Place asphalt chip seal using precoated chips in accordance with
Section 330 for the full roadway width over the area involved but for
not less than 660 feet or one City block in length.

II 1 inch or more in thickness

Place an additional asphalt concrete overlay, a 9.5 mm mix, of 1/2
the thickness of the deficiency in thickness for the full roadway
width over the area involved, not less than 660 feet or one City block
in length.

III
A plasticity index of 6 to 7
inclusive*

Place an asphalt concrete overlay 1/2 inch in thickness over the same
total area as required for Type I and II.

IV A plasticity index of over 7*
Remove deficient material from affected area and replace with
material complying with the specifications.

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

310.4 PAYMENT:

Payment for untreated base will be made on the basis of the price bid per ton unless an alternate basis of payment is provided in
the proposal.
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SOIL CEMENT BASE COURSE

311.1 DESCRIPTION:

This item shall consist of a base course composed of a mixture of local soil, portland cement, and water compacted at optimum
moisture content.

311.2 MATERIALS:

Portland cement and water shall comply with Sections 725 and 225. The soil for the mixture shall consist of the material in the
area to be paved. The material shall not contain more than 5 percent gravel or stone retained on a 3 inches sieve. It shall be
demonstrated by laboratory tests that the plasticity and hardening characteristics of the soil will be adequately modified by the
specified cement content.

311.3 EQUIPMENT:

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

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

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

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

311.4 CONSTRUCTION METHODS:

Before undertaking construction of the soil cement base course, the area to be paved shall be brought to a compacted condition,
true to line and grade as directed by the Engineer or as shown on the plans. During this process any unsuitable soil or material,
including excess material retained on a 3 inches sieve, shall be removed and replaced with acceptable material. The compacted
surface shall be at the proper elevation as specified, shown on the plans, or as directed by the Engineer, for the top of the soil
cement base. At completion of this phase, the material and surface shall be approved by the Engineer before proceeding with the
next step.

The material shall be scarified, pulverized, mixed with water and cement, compacted and finished and cured in lengths permitting
the full roadway width to be complete in not more than 4 hours from the time that cement is exposed to water. Such lengths will
generally be not less than 600 feet or the length of one City block and preferably more. Where a gutter section exists the material
shall be pulled back from the gutter face for the full depth of the course before processing.

311.4.1 Pulverizing: Before application of cement, soil to be processed shall be scarified to depth of base. The material should
be damp at time of scarifying to reduce the dust to a minimum and to aid in pulverization. If the soil contains clods, it shall be
pulverized until not less than 80 percent, exclusive of gravel or stone, will pass a No. 4 sieve.

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

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

311.4.4 Optimum Moisture: Optimum moisture requirements and field tests of moisture density shall be determined in
accordance with AASHTO T-134, T-191, T-217, or ASTM D-558, D-2922, D-3017 on representative samples of soil cement
mixture obtained from the area being processed. At time of laydown, the moisture content shall not be below optimum moisture,
and shall be less than that quantity which will cause the base course to become unstable during the compaction and finishing
process. Any area which becomes so unstable shall be removed and replaced with new cement stabilized material.

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

311.4.6 Finishing: As compaction nears completion, the surface of the base course shall be shaped to required lines, grades and
cross-section. When required, the surface shall be lightly scarified with spike tooth harrows or other approved equipment to
remove imprints left by equipment or to prevent slippage planes. During the finishing process the surface shall be kept moist by
means of fog-type sprays. Surface finish and final compaction shall be completed in not more than 2 hours from time of laydown.
The completed base course shall be true to line, grade, cross-section and shall not vary more than 1/2 inch in thickness and not
more than 1 inch in surface tolerance when tested with a 10 foot straight edge. It shall be free of surface cleavage planes, cracks,
or loose material. As a final operation, the surface shall be very lightly scalped with a motor grader, wet with a fog spray and rolled
with a pneumatic roller as directed by the Engineer.

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

311.4.8  Curing: After completion of the final finishing process, the soil-cement shall be cured with a bituminous curing seal
applied at the end of each construction day. This seal may be either an emulsion or cut-back asphalt applied at a minimum rate
of 0.20 gal./sq. yd. The finished soil-cement shall be kept continuously moist until the bituminous cure seal is applied, using fog
or gravity bar spray. The spray equipment shall be approved by the Engineer before construction is begun.

311.4.9 Construction Joints: At the end of each day's work, a construction joint shall be made transverse to the centerline of the
road by cutting back into the work to provide a full depth vertical joint. Except where specifically authorized by the Engineer,
no other construction joints will be permitted. Where authorized, such joints shall be full depth vertical joints.

311.4.10 Maintenance: The Contractor shall maintain the surface until it has been covered with the designated bituminous
wearing course. In case it is necessary to replace any soil cement, it shall be for the full depth. No skin patches or soil cement will
be permitted. Minor surface pits may be filled with compacted bituminous surfacing, if authorized by the Engineer. Immediately
prior to the placing of the bituminous wearing course, the surface shall be broomed to removed all loosened material from the
surface.

311.5 MEASUREMENT:

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

Measurement of portland cement will be the number of tons of cement mixed with local soil.



SECTION 311

311-3

311.6 PAYMENT:

Payment will be made for the applicable items at the contract unit prices bid in the proposal, and shall constitute full payment for
furnishing all material, equipment, tools, labor and incidentals necessary to complete the work and for carrying out the
maintenance provisions.

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

312.1 DESCRIPTION:

Cement treated base shall consist of a combination of base material and portland cement as specified in Section 705.

312.2 GENERAL:

When the mixing of cement treated base in a stationary mixer is required, it will be so specified. Otherwise, cement treated base
may be mixed in either a traveling plant or in a stationary plant, at the option of the Contractor.

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

If the material is mixed in place, the machine or combination of machines used shall be capable of thoroughly mixing the cement
and aggregate, when using the granular material specified, in a single pass. No lift thickness shall exceed 8 inches. If the thickness
required is in excess of 8 inches, it shall be mixed in 2 separate lifts of equal thickness.

312.3 CONSTRUCTION METHODS:

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

The amount of cement used shall conform to requirements of Section 705.  Cement delivered in standard sacks from commercial
producers will be assumed to weigh 94 pounds per sack and need not be weighed. Bulk cement or fractional sacks of cement shall
be weighed.

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

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

After compaction, the surface of the cement treated base course shall not deviate at any point more than 3/8 inch from the lower
edge of a 10-foot straightedge laid parallel to the centerline of the roadway.

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

Cement shall not be added to more material than will be mixed, compacted and sealed the same day. Cement treated base shall
not be mixed or placed when either the aggregate or subgrade is frozen. The air temperature shall be at least 40°F. in the shade
and rising at the time of mixing.

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

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

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

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

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

312.4 TRAVELING PLANT MIXING:

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

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

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

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

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

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

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

312.4.4 Stationary Plant Mixing: If the stationary plant method of mixing is employed, the aggregate, cement and water shall
be mixed at a central plant using either a batch pug mill type or a continuous type mixer. Dead areas in the mixer, in which the
material does not move or is not sufficiently agitated, shall be corrected, either by a reduction in the weight of materials or by other
adjustments.

312.4.5 Batch Mixing: If a batch pug mill type mixer is used, the aggregate and cement shall be proportioned by batch weights.
Cement shall be weighed on separate scales from the aggregate batching scales.

The weight of the charge in a batch mixer shall not exceed that which will permit complete mixing of all materials. The period
of mixing shall not be less than 30 seconds from the time all materials are in the mixer. Water may be proportioned by volume
or by weight.
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312.4.6 Continuous Mixing: If a continuous type mixer is used, the materials shall be proportioned by volume.

The continuous type mixer shall be equipped with metering devices and feeders which will introduce the cement, aggregate and
water into the mixer in the specified proportions. The water pump shall be equipped with a means of varying the rate of delivery.
The metering devices and feeders shall be interlocked and so synchronized as to maintain a constant ratio of cement and water
to the aggregate.

The rate of feed to a continuous type mixer shall not exceed that which will permit complete mixing of all the material.

312.4.7 Spreading: The treated material shall be transported from the plant to the prepared subgrade in approved equipment.

The surface on which the material is to be placed shall be thoroughly moistened and kept moist, but not excessively wet, until
covered by the material.

Plant mixed cement treated base shall be spread by approved spreader boxes or finishing machines. The machines shall be
constructed and operated so as to produce a layer of uniform density and cross-section an in sufficient quantity to provide a
compacted base reasonably conforming to the lines, grades and cross-sections established or shown on the plans.

312.4.8 Compacting: Initial compaction shall begin immediately after mixing and spreading. Successive passes of compacting
equipment shall overlap the previous adjacent pass by at least 25 percent of its width. Following initial compaction and before
final compaction, the treated material shall be bladed with a motor grader or a planing machine to obtain a surface reasonably true
to the lines, grades and cross-sections established or shown on the plans. During and immediately following the shaping
operations, if required, the Contractor shall lightly scarify the surface with a nail drag or other approved equipment to prevent the
formation of surface compaction planes.

Extreme care shall be exercised by the Contractor during the blading operation so that no more material than is necessary is
disturbed and so that this operation can be completed as quickly as possible. Material thus cut shall be wasted if so directed.
Compaction shall proceed without interruption, except as stated above, until the required degree of compaction is obtained.

312.5 INVERTED SECTION:

Where the cement treated base is to be covered with an aggregate base material to prevent shrinkage crack reflection and
overloading of the cement treated base, the minimum thickness of the aggregate base shall be 4 inches, unless otherwise specified
in the special provisions. In order to provide for free internal drainage of the aggregate base course overlaying the cement treated
material, it shall be non-plastic and the percentage of material passing the No. 200 sieve shall not exceed 8. The cement treatment
shall be held back approximately 1 foot from each curb line so as to permit drainage of any water that may become trapped
between the cement treated base material and the bituminous surfacing.

312.6 CURING:

The mixed cement treated base materials shall be covered as soon as possible after final compaction with a bituminous curing seal.
Application shall be by means of a pressure distributor in accordance with the requirements of Section 330. The approximate
quantity of bituminous material to be used shall be as specified; however, the exact amount will be determined by the Engineer
at the time of application.

After the bituminous curing seal has been applied, the cement treated base course shall be kept free of equipment and traffic for
a period of at least 7 days or until it will not pick up under traffic. Curing seal shall conform to the requirement of Section 712
or 713 for the type specified.

In lieu of the curing seal, the Contractor may, at his option, keep the surface of the compacted base continuously moist until
overlaid with the aggregate base course. The aggregate base or the surfacing, may be placed as soon as the cement treated base
has been compacted. The spray equipment on the water truck shall be approved by the Engineer prior to the use of this equipment
to spray the soil cement base course. The spray equipment must produce a fine, even spray to prevent washing of the surface of
the base course. A cement treated section may be opened to all traffic immediately after placement and compaction of the
surfacing.
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312.7 DEFICIENCY:

When, in the opinion of the Engineer, there is reason to believe that a deficiency in thickness exists in the cement treated base,
cores will be taken in the same pattern as that defined in Section 321. If the base has been covered or it is otherwise impractical
to correct the deficiency of 1/2 inch or more in thickness, the corrective measure listed in Table 310-1 for Type II deficiency shall
be taken by the Contractor at no additional cost to the Contracting Agency.

312.8 PAYMENT:

Payment for the portland cement will be made by the tons of cement complete in place.

Payment for base material will be made by the tons of aggregate complete in place including mixing, spreading, and compacting.

No separate payment will be made for curing.
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BITUMINOUS TREATED BASE COURSE

313.1 DESCRIPTION:

Bituminous treated base course shall consist of a mixture of aggregate and emulsified or liquid asphalt.

313.2 AGGREGATES:

The aggregates shall consist of soil or mineral aggregates, or blends thereof, which, when stabilized and allowed to cure, will meet
the requirements specified in the special provisions. The Contractor shall notify the Engineer if he intends to import material, in
sufficient time to allow for the testing thereof to determine the suitability of the material and quantity and stabilizer required.

313.3 ADVANCE TESTS:

When mixing is to be done on the site, a representative sample of the aggregates shall be taken from each 10,000 square feet to
be stabilized. When mixing is done in a central mixing plant, samples which are representative of the aggregate to be used, shall
be taken for tests.

The stabilizer and aggregates for the work shall meet the requirements of the special provisions. The quantity of stabilizer shall
be as specified. In the case of emulsified asphalt, the Engineer will determine the quantity of water to be added.

313.3.1 Application of Emulsified or Liquid Asphalt:

(A) The addition of emulsified asphalt shall not be made when the aggregate contains more than 4 percent moisture.

(B) The addition of liquid asphalt shall not be made when the aggregate contains more than 2 percent moisture.

In special cases, when the aggregate is unusually porous, a moisture content in excess of the above may be permitted at the
discretion of the Engineer, when laboratory tests indicate that such increased moisture content will not produce an unstable
mixture.

313.4 MIXING:

The aggregate and asphalt shall be thoroughly mixed in a central pug mill type mixing plant, or on the roadbed by traveling mixer
or blade method. The mixture shall be uniform and contain the percent, by weight or volume of dry aggregate and asphalt as
specified.  If necessary, water shall be added to the aggregate in a quantity sufficient to completely disperse the emulsified asphalt
and produce a plastic mixture free from balled fines or balled asphalt.

313.4.1 Central Plant Mixing: The aggregate and asphalt shall be mixed in a pug mill. Material shall be weighed and mixed in
such proportions that the combined aggregates shall meet the grading limits specified.

The asphalt shall be added to the weighed aggregate in the mixer. Additional water, when needed, shall be added simultaneously
with emulsified asphalt. Mixing shall continue until the asphalt is uniformly and thoroughly distributed throughout the mass. The
minimum mixing time shall be 35 seconds.

313.4.2 Travel Mixing: The traveling mixing machine shall be of the pug type or auger type. The traveling mixer shall have
provision for introducing the asphalt and water at the time of mixing through a metering device or other approved method. Both
the asphalt and the water shall be applied by means of separate controls which will supply a uniform ratio of asphalt and/or water
to the amount of aggregate passing through the mixer, and produce a complete mixture with a uniform moisture content. The
controls shall be mechanically synchronized with the forward movement of the mixer. Leakage of asphalt and/or water from
equipment will not be permitted and care shall be exercised to avoid the addition of asphalt or water by spilling or any other means
not under the control of the Engineer.
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Prior to mixing in the traveling mixer, the aggregate shall be placed in such a manner that all the material will be passed through
the mixing machine in one mixing operation. If aggregate is brought to the site in separate sizes, each of the sizes in proper amount
shall be deposited by means of approved spreading device equipped with a readily adjustable strike off device.

The rate of movement of the mixing machine, the amount of material mixed, and the number of passes shall be so regulated that
a mix satisfactory to the Engineer will result. The material shall be mixed so that a uniform mixture of unchanging appearance
is obtained and all particles of aggregate are coated with asphalt.

313.4.3 Blade Mixing: Unless otherwise permitted by the Engineer, the aggregate shall be thoroughly blended with the necessary
additional water with a blade grader and uniformly spread over the site preparatory to application of the asphalt. Asphalt shall be
spread by an approved pressure distributor in the number of applications directed by the Engineer. After each application, the
aggregate shall be mixed. As needed, additional water shall be added by pressure distributor in the amount directed by the
Engineer. After the final application, the material shall be bladed into a windrow and the windrow bladed back and forth across
the site with a heavy blade grader having a wheelbase not less than 16 feet long, until a satisfactory mixture of uniform and
unchanging appearance has been obtained. After having been mixed and deposited in the final windrow, the mixture shall not be
allowed to remain in the windrow for more than 24 hours unless otherwise permitted by the Engineer. Mixing equipment must
be of a type and in good working condition as approved by the Engineer.

313.5 PLACING THE MIXTURE:

The mixed base material shall be laid and rolled to the thickness shown on the plans in layers not to exceed 4 inches in compacted
thickness.

If the aggregate and asphalt have been mixed in a central mixing plant, the treated base material shall be transported to the site
in trucks and spread. Dumping in piles on the subgrade will not be permitted. If necessary, spreading shall be completed by
blading the mixture to proper cross-section with a self-propelled pneumatic-tired blade grader. An approved spreading, screeding,
and tamping machine may be used.

313.6 COMPACTING THE MIXTURE:

Rolling of the mixture shall commence immediately after it has been placed on the subgrade.

After the specified compaction has been secured in the top layer with the pneumatic-tired rollers, the roadway shall be thoroughly
rolled with self-propelled tandem rollers with smooth steel wheels.

Each base course layer shall be rolled until it is compacted and true to grade and cross-section.

Areas inaccessible to the roller shall be compacted by power tamping to the same density as the rolled portion.

The surface of each layer shall be free of foreign material prior to placing the succeeding layer of material.

313.7 FLUSH SEAL:

After the top layer is compacted, cleaned and dried to the percent of moisture required, the surface shall be given a light uniform
application of emulsified asphalt. It shall be mixed and applied in accordance with Section 333. After the seal has dried, the base
shall be ready for final pavement surface.

313.8 DENSITY AND TOLERANCES:

Rolling shall be continued until at least 100 percent relative density is obtained as per AASHTO T-99, Method A, and T-191 or
ASTM D-2922 and D-3017. The thickness of stabilized base compacted in place may deviate not more than ± 1/2 inch from that
specified. The surface shall not show any deviation in excess of 1/4 inch when tested with a 10 foot straightedge applied parallel
with the center line of the roadway.
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313.9 DEFICIENCY:

When in the opinion of the Engineer there is reason to believe that a deficiency in thickness exists, cores will be taken in the same
pattern as that defined in Section 321.

If the base has been covered or it is otherwise impractical to correct the  deficiency, the corrective measures, listed in Table 310-1
for Type I or II deficiencies, shall be taken by the Contractor at no additional cost to the Contracting Agency.

313.10 MEASUREMENT:

Bituminous treated base course will be measured by the ton or square yard. Measurement by the ton will include imported
materials and asphalts. Certified weight slips of all materials shall be delivered to the Engineer before the materials are applied.
Measurements for determining the square yard area will be made horizontally unless otherwise specified.

313.11 PAYMENT:

The price bid per ton or square yard for work covered by this section shall include full compensation for all labor, material, and
equipment required for the construction complete in place, of bituminous treated base course.
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BITUMINOUS PRIME COAT

315.1 DESCRIPTION:

Bituminous prime coat shall consist of furnishing bituminous material and applying this bituminous material to a prepared base
course, in accordance with these specifications.

315.2 MATERIALS:

Bituminous material shall conform to the requirements of Section 712 for the type and grade specified.

315.3 CONSTRUCTION METHODS:

315.3.1 Preparation of Surface: The surface on which the bituminous prime coat is to be placed shall be uniformly smooth and
firm and reasonably true to grades and cross-sections as shown on the plans, and shall be so maintained throughout the period of
placing the prime coat. In no event shall a prime coat be placed on a soft, uneven base. Any holes, depressions or irregularities
shall be repaired by the removal of all loose and unsuitable material and replacement by suitable material, which shall be
compacted to produce a dense surface conforming to the adjacent area. Uniformity of surface texture is of the utmost importance.

When required, the surface on which the prime coat is to be placed shall be lightly bladed and rolled immediately prior to the
application of bituminous material.

315.3.2 Application of Bituminous Material: Bituminous material shall be applied only when the surface is either slightly damp
or dry. For extremely dry areas, a light application of water may be required prior to the application of bituminous material.

The approximate quantity of bituminous material to be used will be specified; however, the exact amount used will be determined
by the Engineer at the time of application. The bituminous material shall be uniformly applied to the prepared surface at the rate
so designated and in one application.

The application of bituminous material and distributing equipment shall conform to the requirements of Section 330.

When it is deemed necessary, areas having excess bituminous material shall be blotted with material as directed.

When so directed, the surface of the complete prime coat shall be rolled with a pneumatic-tired roller.

315.3.3 Maintenance of Surface: Traffic shall be kept off the bituminous material until it has penetrated the base or subgrade
and cured sufficiently.

The integrity of the prime coat shall be maintained at all times until the next course is placed or until the final acceptance. In the
event traffic has caused holes or breaks in the surface, such holes or breaks shall be satisfactorily repaired by the Contractor.

315.4 MEASUREMENT:

The accepted quantities of bituminous material for bituminous prime coat will be measured by the ton undiluted for the bituminous
material used.

No measurement or direct payment will be made for rolling.

Materials necessary for repair of holes or breaks in the surface after the prime coat has been accepted, when such holes or breaks
are caused by traffic other than that of the Contractor, will be measured for payment under the respective contract item for the
materials used.

315.5 PAYMENT:

Payment for the bituminous material will be on the basis of the price bid per ton, undiluted, complete in place.

Payment for furnishing, applying and removing blotter material will be paid for as an extra work item.
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ASPHALT MILLING

317.1 DESCRIPTION:

The work under this Section shall consist of milling existing asphalt concrete pavement where shown on the Plans or requested
by the Engineer.

317.2 CONSTRUCTION REQUIREMENTS

Contractor is responsible for locating all milling hazards on and below the surface withing the area to be milled including areas
requiring special milling.  Special milling is not a separate pay item and shall be paid for as Asphalt Milling.

The milling cut depth shall be the depth indicated on the Plans plus or minus 1/8 inch.  The milling machine shall have electronic
grade controls.  Contractor shall remove the milled material and sweep the roadway clean with a power pick-up broom to the
satisfaction of the Engineer.

Asphalt pavement adjacent to manholes, value boxes, small radius curbs and other fixed objects that produce confined area shall
be removed with milling equipment specifically designed to operate in restricted areas.  The equipment shall be capable of
removing asphalt concrete of the specified thickness without damage to, or displacement of, the adjacent object(s).

The Contractor shall be responsible for continually checking the milling operation to determine that the proper depth of milling
has been achieved, that the proper profile and cross slope are achieved, and that the surface texture is (a) free from longitudinal
ridges, and (b) has a uniform pattern.

The Contractor shall immediately notify the Engineer when:
• The existing pavement thickness is found to be less than anticipated and breaking of the underlying material occurs.
• Delamination of underlying material occurs.

The work shall result in a clean milled surface to the specified depth for the area indicated by the construction documents including
the areas immediately around and next to any individual hazard withing the area to be milled.  The edge of milled area shall form
a straight clean cut line.

317.3 MEASUREMENT AND PAYMENT:

Measurement for Asphalt Milling will be by the square yard and shall only include area milled to the required depth and cross
section.

Payment for Asphalt Milling at the contract unit price shall be full compensation for the work, complete-in-place, including all
asphalt milling, milling around structures, removal and disposal of milled materials, and sweeping.
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ROAD-MIXED SURFACING

320.1 DESCRIPTION:

Road-mixed surfacing shall consist of a mixture of mineral aggregate and bituminous binder mixed on the roadbed or other area,
spread and compacted on a prepared subgrade or base course in conformity with the lines, grades, and dimensions shown on the
plans or typical cross-section, or as specified in the special provisions.

320.2 MATERIALS:

Materials shall conform to the requirements of Sections 710 and 712 for the type and grade specified on the special provisions.

320.3 PRIME COAT:

When a prime coat is required, it shall be applied as specified in Section 315.

320.4 SPREADING AGGREGATE:

The mineral aggregate shall be deposited in a windrow along one side of the roadbed by means of approved spreader box equipped
with a readily adjustable strike off device or other suitable equipment. The maximum lift for blade mixing and laying shall not
exceed 1 cubic yard per running foot. If the mineral aggregate is delivered to the roadbed in separate sizes, each size of aggregate
shall be spread in a windrow of the required quantity for that size of material, after which the windrows of various sizes shall be
blended into one windrow alongside of the roadbed.

The aggregate shall be so spread that the windrows will be uniform and equal in size and will contain the proper quantity of
material to provide surfacing of the required width and thickness. Care shall be exercised to prevent the aggregate from becoming
mixed with earth or shoulder material. Preparatory to applying the liquid asphalt, a portion of the material from the windrow shall
be spread uniformly over one-half the width of the roadbed.

Unless permitted by the Engineer, no more aggregate shall be spread on any one day than can be mixed with liquid asphalt within
72 hours. If traffic conditions require, the Engineer may require spread or flattened windrows.

320.5 APPLICATION OF LIQUID ASPHALT:

The temperature of the liquid asphalt, when applied, shall be in accordance with Section 712, and 16 to 22 gallons shall be applied
for each cubic yard of road-mix material, in not less than 2 approximately equal applications.

Unless otherwise approved by the Engineer, no liquid asphalt shall be spread when weather conditions are unsuitable, or when
the moisture content of the mineral aggregate exceeds 3 percent by weight of the dry aggregate. When the aggregate is unusually
porous, the permissible moisture content may be increased and liquid asphalt spread at the discretion of the Engineer, when
laboratory tests indicate that such increased moisture content will not produce an unstable mixture.

Liquid asphalt shall be prevented from spraying upon adjacent pavements, structure, guard rails, guide posts, culvert markers, trees
and shrubbery, adjacent property and improvements, and other highway improvements or facilities not specifically mentioned
herein, or that portion of the traveled way being used by traffic.

320.6 MIXING:

Immediately following each successive application of liquid asphalt, the surfacing material shall be thoroughly mixed by means
of a blade. After the final application, the material shall be bladed into a windrow and the windrow bladed back and forth between
the center and the edge of the area to be surfaced with a heavy blade grader having a wheel base not less than 16 feet long, until
a satisfactory mixture of uniform appearance is obtained.

Should the mixture show an excess or deficiency of liquid asphalt, or uneven distribution thereof, prior to spreading and
compacting, the condition shall be corrected by adding mineral aggregate or liquid asphalt, as the need may be, and remixing the
material to produce a satisfactory mixture. If necessary, all compressed masses of material shall be broken up.
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ASPHALT CONCRETE PAVEMENT

321.1 DESCRIPTION:

This section is to provide specifications for furnishing all materials, mixing at a plant, hauling and placing a mixture of aggregate
materials, mineral admixture and asphalt binder to form a pavement course for placement upon a previously prepared base or sub
base. 

321.2 MATERIALS AND MANUFACTURE:

The materials shall conform to Section 710 for the type specified. The specific required mix type shall be called out in the contract
documents or as directed by the Engineer.

321.3 WEATHER AND MOISTURE CONDITIONS:

Asphalt concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is 40 degrees
F. (50 degrees F for Asphalt Concrete lift less than 2 inch thick) or above. No asphalt concrete shall be placed when the weather
is foggy or rainy, or when the base or sub base on which the material is to be placed is unstable. Asphalt concrete shall be placed
only when the Engineer determines that weather conditions are suitable.

321.4 APPLICATION OF TACK COAT:

A tack coat shall be applied to all existing and to each new course of asphalt concrete prior to the placing of a succeeding lift of
asphalt concrete. The tack coat may be deleted when a succeeding layer of asphalt concrete is being applied over a freshly laid
course that has been subjected to very little traffic when approved by the Engineer.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1 h or CSS-1 h as
specified in Section 713.

The same material that is specified above for the tack coat shall be applied to the vertical surfaces of existing pavements, curbs,
and gutters, against which asphalt concrete is to be placed.

The surface to be covered may require repair or patching as directed by the Engineer.  This shall be addressed in the project
specifications prior to the bidding of the project.

321.5 MIX DESIGN

The mix design shall be submitted to the Engineer at least five working days prior to the start of asphalt concrete production. Mix
designs provided by the agency may be utilized on projects at the Engineer’s discretion. The Engineer will review and approve
the mix design to assure it contains all of the required information as outlined in Section 710.3.1. The target values for gradations,
binder contents, and air voids will be established as the accepted Job Mix Formula (JMF) based upon the mix design. Mix designs
not containing all of the information will be returned within five working days of receipt of all mix design information, for action
and resubmission by the contractor. 

Once the mix design has been approved by the agency and the mixing plant selected, the Contractor and/or his supplier shall not
change plants nor utilize additional mixing plants without prior approval of the Engineer. 

If the contractor elects to change its source of material, the contractor shall furnish the Engineer with a new mix design, which
meets the requirements of Section 710, as amended by the Project Specifications.

The contractor may make self-directed target changes to the approved mix design within the limits shown below.   Requests for
self-directed target changes shall be made in writing and acknowledged by the Engineer prior to the start of production of a lot
and will remain in effect until such time as any additional changes are implemented.

The self-directed target changes must meet the contract requirements for mix design criteria and gradation limits.

Revised 2009



SECTION 321

321-2

TABLE 321-1
ALLOWABLE SELF_DIRECTED TARGET CHANGES

MEASURED
CHARACTERISICS

ALLOWABLE SELF-DIRECTED
TARGET CHANGES

Gradation (Sieve Size)
3/8 inch + 2% from mix design target value

No 8 + 2% from mix design target value
No 30 + 1% from mix design target value

No 200 None
Binder Content + 0.2% from mix design target value
Effective Air Voids None

The contractor may propose target changes, other than self-directed changes, to the approved mix design for the approval of the
Engineer.  The Engineer will determine if the proposed target change will result in mix production that meets the contract
requirements for mix design criteria and gradation limits.  The target changes will not be retroactive for the purpose of acceptance.

321.6 MIX PRODUCTION:

All materials shall be proportioned by weight in a hot mix asphalt plant in the proportions required by the mix design to provide
a homogeneous and workable mass. Each hot mix asphalt plant shall be inspected in accordance with the provisions contained
in the ‘Hot Mix Asphalt Production Facilities’ by the Arizona Rock Products Association and shall have a current inspection
certificate. All measuring devices shall be calibrated at least annually by a technician licensed by the Arizona Bureau of Weights
& Measures. Mixing plants shall conform to the requirements of AASHTO M 156, except as modified herein.

In drum mix plants the mineral admixture shall be added and thoroughly mixed with the mineral aggregate by means of a
mechanical mixing device prior to the mineral aggregate and mineral admixture entering the dryer. The moisture content of the
combined mineral aggregate shall be a minimum of three percent by weight of the aggregate during the mixing process.

For drum-mix plants, the mineral admixture shall be weighed across a weigh belt, or other approved alternative weighing system,
with a weight totalizer prior to entry into the mechanical mixing device. The mechanical mixing device shall be a pugmill type
mixer that is in good working condition. The rate of the aggregate feed shall not exceed the mixing device’s capacity in ton per
hour. The mixer shall be constructed to minimize the loss of mineral admixture and shall be located in the aggregate delivery
system at a location where the mixed material can be readily inspected. The mixing device shall be capable of effective mixing
in the full range of the asphalt concrete production rates.

The hot plant and equipment shall be constructed and operated to prevent loss of mineral admixture through the dust collection
system of the plant.

A positive signal system shall be provided and utilized during production whereby the mixing shall automatically be stopped if
the mineral admixture is not introduced into the mineral aggregate. The plant will not be permitted to operate unless the signal
system is in good working condition. 

The introduction of bituminous material shall be controlled by an automated system fully integrated with the controls or the
mineral aggregate and mineral admixture. The production of the plant shall be controlled by the rate required to obtain a uniform
mixture of all components.  Drying and heating shall be accomplished in such a manner as to preclude the mineral admixture from
becoming coated with un-spent fuel.  The completed asphalt concrete may be held in storage for up to 12 hours in insulated or
heated silos, providing the minimum temperature noted herein for placement and compaction is met behind the placement device.
If the Engineer determines that there is an excessive amount of heat, heat loss, drain down, segregation and/or oxidation of the
mixture due to temporary storage, use of surge bins or storage bins will be discontinued.

The temperature of the asphalt concrete, with unmodified binders, upon discharge from the mixer shall not exceed 335 degrees
F. The discharge temperature may be increased on the recommendation of the binder supplier, when approved by the Engineer.
If the asphalt concrete is discharged from the mixer into a hopper, the hopper shall be constructed so that segregation of the asphalt
concrete will be minimized.
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321.7 TRANSPORTATION:

Petroleum distillates or other substances that will have a detrimental effect on the asphalt concrete shall not be used as a release
agent. 

The beds of all transportation units shall be clean and smooth to allow the free flow of material into the paving machine’s hopper.

Tarpaulins shall be furnished on all trucks and used when weather condition warrant, or if directed by the Engineer.

321.8 PLACEMENT: 

321.8.1 Placing: All courses of asphalt concrete shall be placed and finished by means of a self-propelled paving machine
equipped with an automatically actuated control system, except under certain conditions or at locations where the Engineer deems
the use of a self-propelled paving machine impracticable.

The control system shall control the elevation of the screed at each end by controlling the elevation of one end directly and the
other end indirectly either through controlling the transverse slope or alternatively when directed, by controlling the elevation of
each end independently.

The control system shall be capable of working with one of the following devices: 

(A) Ski or non-contact device of not less than 30 feet in length, supported throughout its entire length
(B) Taut stringline or wire set to grade
(C) Short ski or sonar sensing units from curb control
(D) Joint matching shoe

Failure of the control system to function properly shall be cause for the suspension of asphalt concrete production.  In order to
achieve a continuous operation, the speed of the paving machine shall be coordinated with the hot mix plant and transport units.

If the asphalt concrete is dumped from the hauling vehicles directly into the paving machine, care shall be taken to avoid jarring
the machine or moving it out of alignment. No vertical load shall be exerted on the paving machine by the truck. 

If asphalt concrete is dumped upon the surface being paved and subsequently loaded in the paving machine, the loading equipment
shall be self-supporting and shall not exert any vertical load on the paving machine. Substantially all of the asphalt concrete shall
be picked up and loaded into the paving machine. 

Self-propelled paving machines shall spread the mixture without segregation or tearing, true to line, grade and crown indicated
on the Project plans. Pavers shall be equipped with hoppers and augers that will distribute the mixture uniformly in front of an
adjustable floating screed. The raising of the hopper wings must be minimized and the paving machine will not be operated when
in an empty condition. 

Screeds shall include any strike-off device operated by tamping or vibrating action which is effective, without tearing, shoving
or gouging the mixture and which produces a course with a uniform texture and density for the full width being paved. Screeds
shall be adjustable as to height and crown and shall be equipped with a controlled heating device for use when required.  In the
case of the screed, auger extensions and vibrators shall be installed wherever the screed is extended more than one (1) foot beyond
the end of the base auger or auger extension.  However, when placing material against an extremely uneven curb or edge over a
short distance, the Engineer may waive the auger extensions and vibrators.

At any place not accessible to the roller, the mixture shall be thoroughly compacted with tampers to provide a uniform and smooth
layer over the entire area compacted in this manner.

321.8.2 Joints: Transverse joints, before a surface course is placed in contact with a cold transverse construction joint, the cold
existing asphalt concrete shall be trimmed to a vertical face for its full depth and exposing a fresh face. After placement and
finishing the new asphalt concrete, both sides of the joint shall be dense and the joint shall be smooth and tight. The surface in
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the area of the joint shall not deviate more than ¼ inch from a 12-foot straightedge, when tested with the straightedge placed across
the joint, parallel to the centerline.

Longitudinal Joints of each course shall be staggered a minimum of 6 inches with relation to the longitudinal joint of the
immediate underlying course cold transverse construction joint, the cold existing asphalt concrete shall be trimmed to a vertical
face for its full depth and exposing a fresh face. The fresh face shall be tacked prior to placement of the adjacent course. After
placement and finishing the new asphalt concrete, both sides of the joint shall be dense and the joint shall be smooth and tight.
The surface in the area of the joint shall not deviate more than ¼ inch from a 12-foot straightedge, when tested with the
straightedge placed across the joint, parallel to the centerline. The joint will be tack coated if required by the Engineer.

321.8.3 Leveling Course:  A leveling course shall be used when specified, or as directed in writing by the Engineer, to bring
existing pavement to a uniform grade prior to placing an overlay or other course. If a leveling course is being applied on an
Asphalt surface, a tack coat shall be applied. The compaction requirements contained in Section 321.10 do not apply to leveling
courses.

321.8.4 Compaction Base and Surface:  It is the contractor’s responsibility to perform any desired Quality Control monitoring
and/or testing during compaction operations to achieve the required compaction. Asphalt concrete immediately behind the laydown
machine shall be a minimum of 250 degrees F as measured from a probe type thermocouple thermometer that has been calibrated
to an AASHTO standard.  The probe type thermocouple thermometer shall have a current calibration sticker attached. When
measuring the temperature of the mat, the probe shall be inserted at mid-depth and as horizontal as possible to the mat.

Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All compaction
equipment shall be operated and maintained in accordance with the manufacturer’s recommendations and the project requirements.
During the rolling operation, the speed of the roller shall not exceed 3 miles per hour, unless otherwise approved by the Engineer.

Pneumatic tired compactors shall be equipped with skirt-type devices mounted around the tires so that the temperature of the tires
will be maintained during the compaction process.

The Engineer will determine the acceptability of the pavement compaction in accordance with Section 321.10.

321.8.5 Smoothness:   The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and
free from ruts, humps, depressions or irregularities. An acceptable surface shall not vary more than one-fourth (¼) inch from the
lower edge of a 12-foot straightedge when the straightedge is placed parallel to the centerline of the roadway. 

321.9 QUALITY CONTROL:

It is the contractor’s responsibility to perform Quality Control monitoring and/or testing during asphalt concrete production to
achieve the required compaction and to perform Quality Control monitoring and/ or testing during asphalt concrete production
to achieve the required mix properties.  The Engineer may  obtain samples of any portion of any material at any point of the
operations for his own use.  Also, the Engineer may order the use of any drying, proportioning and mixing equipment or the
handling of any material discontinued which, in his/her opinion, fails to produce a satisfactory mixture.

The asphalt concrete produced shall conform to the properties of the mix design.  When the asphalt concrete does not conform
to the approved mix design properties, it shall be reported to the Engineer, and corrective quality control measures shall be
implemented, or production shall cease immediately at no additional cost to the contracting Agency or Engineer.

321.10 ACCEPTANCE:

321.10.1 Acceptance Criteria:  Unless otherwise specified, asphalt concrete will be divided into lots for the purpose of
acceptance. A lot shall be considered to be one day’s production. When the quantity of asphalt concrete placed in a day exceeds
500 tons but is less than 2000 tons, the lot shall be divided into 500 ton sublots or fraction thereof. Where the quantity of asphalt
concrete placed in a day exceeds 2000 tons, the day’s production will be divided into four (4) approximately equal sublots. A
minimum of one sample will be obtained from each lot. Tests used to determine acceptance will be performed by the Engineer
or a laboratory employed by the Engineer. In either case the laboratory shall be accredited by the AASHTO Accreditation Program
(AAP), for the tests being performed. The acceptance laboratory will take representative samples of the asphalt concrete from each
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sublot to allow for gradation, binder content, air voids, pavement thickness and compaction of base and surface course. Each
sublot will be accepted based upon the test data from the sample(s) from that sublot. All acceptance samples shall be taken using
random locations or times designated by the Engineer in accordance with ASTM D 3665. 

321.10.2 Gradation, Binder Content and Air Voids:  The acceptance laboratory will take a sample of the asphalt concrete in
accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T168 from each sublot. The
minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall be determined in accordance with
AASHTO T308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for obtaining the necessary
materials and performing an ignition furnace calibration as outlined in AASHTO T308 for each asphalt concrete mixture utilized
on the project. The correction factor used for each test shall be clearly indicated on the report. The bulk density for Marshall Mix
designs shall be tested in accordance with AASHTO T245. The bulk density for Gyratory mix designs shall be tested in
accordance with AASHTO T312. The maximum theoretical density shall be tested in accordance with the requirements of
AASHTO T209. Effective voids determined on the laboratory compacted specimens will be determined at a minimum of once
per lot in accordance with the requirements of AASHTO T269. Should the testing for effective air voids not meet the “Full
Payment” or “No Corrective Action” requirements of Table 321-5, additional testing for laboratory air voids on the remaining
sublots will be performed as necessary to determine the extent of the deficiency. Acceptance testing results will be furnished to
the contractor within five working days of receipt of samples by the acceptance laboratory.

The allowable deviations for acceptable production of each measured characteristic from the values established in the JMF for
each sublot are as follows:

TABLE 321-3
ACCEPTANCE LIMITS FOR ASPHALT CONCRETE

Maximum Aggregate Size 100% passing

Nominal Maximum Aggregate Size ±7%
No. 8 Sieve to the Nominal Maximum Aggregate Size ±6%

No. 100 and No. 30 Sieves ±4%

No. 200 Sieve ±2%

If the results from a single acceptance sample fall outside of the acceptance limits in Table 321-3 a second sample shall be taken
and if the second acceptance sample is also outside of the acceptance limits in Table 321-3 the Contractor shall cease production
of asphalt concrete. Production shall not begin again until calibration test results verify that adjustments made to materials or
proportions yield a gradation that falls within acceptance limits in table 321-3. 

The Asphalt binder content shall be considered acceptable if it is within ±0.40% of the mix design target value.

TABLE 321-4
ASPHALT BINDER CONTENT CORRECTIVE ACTION FOR DEVIATIONS

Deviation from that permitted

When the contracting agency is the
owner: 

Payment Reduction
($ per ton of asphalt concrete)

When the contracting agency is not the
owner (i.e. permits):

Corrective Action
0.0 to 0.1% points $2.00 EA (see 321.10.6)

Over 0.1 to 0.2% points $6.00 EA (see 321.10.6)
Over 0.2% points Removal* Removal*

Note: Removal* refers to Section 321-10.6

Revised 2009



SECTION 321

321-6Revised 2009

TABLE 321-5
LABORATORY VOIDS ACCEPTANCE AND PENALTIES

Laboratory Air Voids (Measured
at Ndes or 75 blows as applicable)

When the contracting agency is the
owner: 

Payment Reduction
($ per ton of asphalt concrete)

When the contracting agency is not the
owner (i.e. permits):

Corrective Action

Less than 1.5% Removal* Removal*
1.5-2.0% $2.50 EA (see 321.10.6)

2.1-2.7% $1.00 EA (see 321.10.6)
2.8-6.2% Full Payment No corrective action

6.3-6.9% $1.00 EA (see 321.10.6)
7.0-8.0% $2.50 EA (see 321.10.6)

Greater than 8.0% Removal* Removal*
Note: Removal* refers to Section 321-10.6

If an agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or Engineer will
use Section 321.10 and specifically tables 321-3, 321-4 and 321-5 from Section 321.10 when determining the acceptance of the
asphalt concrete with the material supplier. 

321.10.3 Surface Testing:  If directed by the Engineer surface drainage test shall be performed. The completed surfacing shall
be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps, depressions or irregularities. An
acceptable surface shall not vary more than 1/4 inch from the lower edge of a 12-foot straightedge when the straightedge is placed
parallel to the centerline of the roadway.  The straightedge shall be furnished by the contractor and shall be acceptable to the
Engineer.

All streets shall be water tested for drainage in the presence of the Engineer or designated representative before final acceptance.
Any areas not draining properly shall be corrected to the Engineer’s satisfaction at the Contractor’s expense. Water for this testing
shall be provided and paid for by the Contractor. 

When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the specified
tolerance, or shall be cut out along neat straight lines and replaced with fresh hot mixture and thoroughly compacted to conform
with and bond to the surrounding area.  Materials and work necessary to correct such deviations shall be at no additional cost to
the Contracting Agency.

321.10.4 Asphalt Pavement Thickness:  Asphalt Pavement thickness will be determined from cores secured from each sublot
for this purpose. Such cores will be taken and measured by the Asphalt Concrete Coring Method. This method can be found at
in Section 321.14. Each core location will be patched by the party responsible for the testing. 

If the pavement thickness is deficient from the target thickness by 0.25 inches or less, it will be paid for at the contract unit price.
If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is not the owner (i.e. permits) the
following steps will apply:

(1)  If the thickness deficiency of the pavement exceeds 0.25 inch, the limits of the deficient area will be isolated by coring at
maximum intervals of 100 feet from the deficient core. The thicknesses of the original deficient core will be averaged with the
thicknesses of the cores taken from 100 feet on each side of it to determine compliance with the acceptance requirements.

(2)  If the pavement thickness from step one above deviates from the target thickness by more than 0.25 inch but not more than
0.50 inch, corrective action will be required. This corrective action will consist of application of a Type II slurry seal coat in
accordance to Section 715. The Contractor may present an engineering analysis outlining other proposed remedial measures for
the consideration of the Engineer. The Engineer will review the engineering analysis and decide within 30 working days whether
to accept the proposed remedial measures.   
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(3)  If the pavement thickness from step one above deviates from the target thickness by more than 0.50 inch, corrective action
will be required. The deficient area will be overlaid with no less than 1 inch thick lift, for the full width of the pavement to meet
or exceed the designed thickness, with the appropriate end and edge milling, with a mixture approved by the Engineer. The
Contractor may present an engineering analysis outlining other proposed remedial measures for the Engineer’s consideration. The
Engineer will review the engineering analysis and decide within 10 working days whether to accept the proposed remedial
measures. If the Engineer chooses to reject the engineering analysis, the indicated overlay will be constructed by the Contractor
at no additional cost to the Owner.

If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is the owner, Table 321-2 will apply.

TABLE 321-6
ASPHALT PAVEMENT THICKNESS PAYMENT REDUCTION 

For Thickness Deficiency of More Than 0.25 inches and less than 0.50 inches
Specified Mat Thickness Reduction in Payment or Corrective Action

Less than 1.5 inches 50%

1.50 inches to 1.99 inches 33%

2.00 inches to 2.49 inches 25%

2.50 inches to 2.99 inches 20%

3.00 inches and over 17%

321.10.5 Density:  Achieving the required compaction is the responsibility of the contractor. The number and types of rollers is
the contractor’s responsibility and shall be sufficient to meet these requirements.

In-place air voids shall be determined in accordance with AASHTO T269 utilizing cores taken from the finished pavement. The
maximum theoretical density used in the determination of in-place air voids will be the average value from the acceptance samples
determined for the Lot as outlined in 321.10.1. 

The Engineer will designate two random test locations for each sublot and the acceptance laboratory will obtain two cores from
each location. The two cores will be averaged for acceptance.  The outside one foot of each pass of the pavement course or any
unconfined edge will be excluded from testing. The Engineer may exclude areas from the compaction lot that are not accessible
by normal compaction equipment.

The Contractor will provide the traffic control to facilitate any coring operations necessary for compaction acceptance.

Cores will be taken per the Asphalt Concrete Coring Method. This method can be found in Section 321.14. The acceptance
laboratory will furnish test results within 3 working days of receipt of the cores. 

If the pavement density has in-place voids of 8.0% or less, the asphalt concrete will be paid for at the contract unit price. If the
pavement density has in-place voids greater than 8.0%, the limits of the deficient area will be isolated within the sublot by coring
at maximum intervals of 100 feet from the deficient core. The in-place voids of the original deficient core will be averaged with
the in-place voids of the cores taken from 100 feet on each side of it to determine compliance with the acceptance requirements.
If the average of the in-place voids is greater than 8.0% then Table 321-6 shall apply to the sublot.
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TABLE 321-7

PAVEMENT DENSITY PENALTIES

Limits of In-place Air Voids

Less than 1.5 inches

When the contracting agency is the owner:

Payment Reduction

($ per ton of asphalt concrete)

When the contracting agency is

not the owner (i.e. permits ):

Corrective Action

8.1% to 9.0% $4.00 EA

9.1% to 10.0% $6.00 EA and Type II Surry Seal

10.1% to 11.0% Removal* Removal*

Greater than 11.0% Removal Removal

*Notes: Removal* refers to Section 321-10.6. The Contractor shall remove and replace the entire sublot that is deficient.  Removal
for In-place Air Voids greater than 11.0% is not eligible for Section 321.10.6.

321.10.6 Engineering Analysis (EA):  Within 10 working days after receiving notice that a sublot of asphalt concrete is deficient
for “Removal” by the Engineer, the contractor may submit a written proposal (Engineering Analysis) to accept the material in
place at the applicable penalties listed in the “Removal” category. Engineering Analysis can also be proposed for non-removal
categories of “Corrective actions” when the contracting agency is not the owner (i.e. permits).

The Engineering Analysis shall contain an analysis of the anticipated performance of the asphalt concrete if left in place. The
Engineering Analysis shall also detail the effect of any proposed corrective action on the performance. The Engineering Analysis
shall be performed by a professional engineer experienced in asphalt concrete testing and mix designs. If the sublot is submitted
for referee testing by the contractor, the ten working days allowed to prepare an engineering analysis will begin upon notification
of referee test results.

When an Engineering Analysis recommends that a specific lot or sublot not be removed, the Engineering Analysis will recommend
that the following penalties (Table 321-8) be paid when the contracting agency is the owner, for the specific criteria being
reviewed by the EA.

TABLE  321-8

ENGINEERING ANALYSIS PENALTIES for REMOVAL* LOTS/SUBLOTS LEFT IN-PLACE

Acceptance Criteria Acceptance Limits Penalty When Contracting Agency
is the Owner ($/Ton)

Asphalt Binder Content Over 0.2% points from that Permitted $9.00

Laboratory Air Voids (Measured at
Ndes or 75 blows as applicable)

Less than 1.5% or Greater Than 8.0% $3.75

Limits of In-place Air Voids 10.1% to 11.0% $9.00

Within 15 working days, the Engineer will determine whether or not to accept the contractor’s proposed Engineering Analysis.

321.11 REFEREE: 

In the event the contractor elects to question the acceptance test results for a sublot, the Contractor may make a written request
for additional testing of that sublot.  The Contractor will engage an independent laboratory (at the Contractors own expense) who
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is accredited by AAP in all of the acceptance tests.  The independent laboratory shall be acceptable to the Engineer and shall
perform a complete new set of acceptance tests (as required by Section 321.10 representing the area or set of tests in question).

These tests shall include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, and maximum theoretical
unit weight.  Samples for referee testing shall come from representative samples obtained from the completed pavement, as
directed by the Engineer.   

The number of samples taken will be the same as specified in Section 321.10.  The independent laboratory shall compile the test
results and transmit them to both the Engineer and the Contractor.  The independent laboratory shall include a letter signed by
an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix designs.  The signed letter
shall give an opinion that the material evaluated either does or does not comply with project specifications, and shall clearly
describe any deficiencies, and the results will be binding between all parties.

321.12 MEASUREMENT:

Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allowed above,
which shall include the required quantities of mineral aggregates,  asphalt binder, and mineral admixture. Measurement shall
include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the plans or
as directed by the Engineer.

321.13 PAYMENT:

The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as adjusted per
Section 321.10, which price shall be full compensation for the item complete, as herein described and specified.  

Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer.

No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actual field
measurement of area covered, design thickness, and the mix design unit weight. The calculations and payment for overrun will
be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete course, the
Engineer may authorize a quantity increase in excess of 10 percent for a subsequent asphalt concrete course. In such cases, the
quantity in excess of 10 percent will be paid for at the lowest unit price.

Except as otherwise specified in the special provisions, no separate payment will be made for work necessary to construct
miscellaneous items or surfaces of asphalt concrete.

321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 4” or 6” diameter

321.14.1 Scope:  This method is to establish a consistent method of the use of a diamond bit core to recover specimens of 4 or
6 inch diameter for laboratory analysis and testing.  The method will require the use of: water, ice (bagged or other suitable type),
dry ice, and a water-soap solution to be utilized when coring asphalt rubber concrete.  Individuals doing the specimen recovery
should be observing all safety regulations from the equipment manufacturer as well as the required job site safety requirements
for actions, and required personal protective equipment.

321.14.2 Core Drilling Device:  The core drilling device will be powered by an electrical motor, or by an acceptable gasoline
engine. Either device used shall be capable of applying enough effective rotational velocity to secure a drilled specimen. The
specimen shall be cored perpendicularly to the surface of pavement, and that the sides of the core are cut in a manner to minimize
sample distortion or damage.  The machinery utilized for the procedure shall be on a mounted base, have a geared column and
carriage that will permit the application of variable pressure to the core head and carriage throughout the entire drilling operation.
The carriage and column apparatus shall be securely attached to the base of the apparatus; and the base will be secured with a
mechanical fastener or held in place by the body weight of the operator.  The core drilling apparatus shall be equipped with a water
spindle to allow water to be introduced inside of the drill stem while operating.  The cutting edge of the core drill bit shall be of
hardened steel or other suitable material with embedded diamond chips in the cutting surface. The core barrel shall be of sufficient
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• Note 1 – It should be noted that when the material to be cored is a rubberized asphalt mixture a wetting agent such as liquid dish
soap shall be added to the water barrel to hinder the material from sticking or allowing the binder to spread during coring.
• Note 2 – This refers to pressure exerted on the core barrel and machine during the coring process. Too much pressure can cause
damage to the core barrel and the motor; and too little pressure can cause a glazing of the diamonds, reducing cutting efficiency and
premature wear of the barrel. 321-10
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diameter to secure a specimen that is a minimum of four or six inches or whichever is prescribed for necessary testing. The core
barrel shall not be missing more than one of the teeth used for cutting; if so it shall be discarded and another barrel shall be used.
The core barrel shall also be a minimum of two inches longer than the anticipated depth of pavement in accordance with project
paving plans.

321.14.3 Accessory Equipment:  A sufficient supply of ice and dry ice shall be provided to sufficiently cool the pavement prior
to securing the samples from the designated areas in the pavement. The ice should also be used to adjust the temperature of the
water used to cool the core bit.  A water supply (usually a plastic 35 – 55 gal drum) with sufficient hose to introduce the water
into and through the spindle of the coring device by gravity feed. The drum should be white or light in color to minimize excessive
thermal heating of the water (for coring of asphalt rubber cores see Note 1).  At no time shall the water utilized in the coring
operation exceed 65o F during the coring operation. Ice shall be utilized o ensure the temperature control of the water being
introduced during the cutting operation.  An ice chest or other suitably insulated container that can maintain a temperature of less
than 70o F shall be used to secure the specimens during transport. The container will be equipped with flat shelving that will
support the drilled cores throughout the entire specimen dimension during transport back to the testing facility.

Miscellaneous hand tools to remove the drilled specimen from the drill hole or the core barrel taking great care in not disturbing
the specimen more than necessary (refer to fig. 1 in ASTM D 5361-05).

321.14.4 Process:  The pavement surface at the time of coring shall not exceed a temperature of 90o F, the pavement shall be
conditioned with ice or dry ice to ensure that this requirement is met.  Immediately after it has been ensured that the pavement
has dropped to the required temperature, core drilling shall begin. The operator will then apply an even and continuous pressure
(Note 2) to penetrate through the full depth of the pavement. The operator will concurrently ensure that enough water is moving
over the core surface as to adequately remove any and all cuttings that could damage the drilled core.  After the pavement
thickness has been penetrated the core shall be carefully removed from either the drill hole or the core barrel and be immediately
transferred to an ice chest or other suitable container.  Each individual core shall be placed on a shelf in the cooler with the
exposed side of the specimen facing down, or the “top side” down. If the specimen is a two lift core, the only acceptable means
of separating lifts is with a power or other acceptable wet saw type of equipment (conforming to ASTM D 5361-05); however,
at no time shall cores be split using a mallet and screwdriver or metal straight edge when being tested for bulk density.
Perpendicularity of the specimen shall be checked in the field after the specimen has been extracted from the surface. The core
operator shall hold the core up to eye level and place the core top side down in a “speed square” or small carpenters square. The
specimen placed in the square shall not depart from perpendicular to the axis more than 0.5o (approximately equivalent to 1/16
of an inch in 6 inches). If the specimen is outside of this distance from square it shall be discarded in the field and another sample
cored that falls within tolerance.  The cores upon arriving at the laboratory for testing shall be carefully cleaned and measured
for thickness in accordance with ASTM D 3549. A speed square shall be utilized to measure squareness as compared to a 90o

degree angle and shall not depart from perpendicular to the axis more than 0.5o (approximately equivalent to 1/16 of an inch in
6 inches). All remaining testing shall be done within the parameters of the current project and / or agency required specification.
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ASPHALT CONCRETE OVERLAY

322.1 DESCRIPTION:

Asphalt concrete overlay consists of the placing and compaction of plant mix asphalt concrete over existing asphalt concrete
paving. The thickness of the overlay shall be as shown on the plans or as specified in the special provisions. Preliminary
preparation of existing surfaces will be required except when accomplished by the Contracting Agency, and it is so stipulated in
the special provisions. With the exception of those which have been preheated and remixed only, existing surfaces shall receive
a tack coat.

322.2 MATERIALS:

The tack coat, asphalt concrete mix and transportation of the mix shall be as specified in Sections 710 and 321, except for the
maximum size of aggregate and percentage of binder which shall be as specified in the following paragraph.

322.3 ASPHALT CONCRETE:

The aggregate gradation and percentage of asphalt binder shall be in accordance with Section 710 using a 1/2 inch Marshall-Low
Traffic mix for overlay more than one and one-half inch in thickness and a 3/8 inch Marshall-Low Traffic mix for overlay one
and one-half inch or less in thickness, unless otherwise shown or specified in the special provisions.

322.4 PREPARATION OF SURFACES:

Except when they have been preheated and remixed, surfaces shall be prepared as follows:

Before placing asphalt concrete overlay, severely raveled areas or cracked areas that are depressed more than 3/4 inch from the
adjoining pavement shall be cut out and patched at least 48 hours prior to the resurfacing operation. Over-asphalted areas or rough
high spots shall be removed by burning or blading. Large shrinkage cracks shall be filled with asphalt sealing compound
acceptable to the Engineer. The entire surface shall be cleaned with a power broom. Raveled areas that do not require removing
shall be cleaned by hand brooming. The above are incidental, and the cost thereof shall be included in the bid items.

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat as specified in Section 321.
Traffic will not be permitted over surfaces which have received a tack coat. When the overlay is to extend onto the concrete gutter,
the gutter shall be thoroughly cleaned of loose dust and cement particles and shall be tack coated.

322.5 CONSTRUCTION METHODS:

Placing and rolling on the asphalt concrete and the smoothness of the surface shall be as specified in Section 321.

322.6 MANHOLES:

Manholes shall be built up and the frames set flush with the finished surface of the new paving, and tops of valve boxes, clean-outs
and other existing structures shall be adjusted to finish grade. In the event the base course and original paving have been removed
or disturbed in order to build up the manhole, they shall be replaced with approved materials which shall be thoroughly compacted.
The asphalt concrete around the manhole frame shall be completed and made flush with the adjacent overlay.

322.7 PAYMENT:

Payment for tack coat and asphalt concrete will be as specified in Section 321 except as noted above.
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HEATER REMIX RESURFACING

323.1 DESCRIPTION:

Heater remix resurfacing consists of heating, scarifying and remixing existing asphalt concrete paved surfaces, and unless
otherwise specified in the special provisions, followed by the application of a rejuvenating agent and an asphalt concrete overlay.

323.2 COORDINATION:

There shall be close coordination between those performing the heating and remixing operation and those placing the asphalt
concrete overlay.

323.3 WEATHER CONDITIONS:

Heater remix resurfacing shall not be done when it is raining or there is a threat of rain. The ambient temperature shall be at least
50°F. and rising and the application shall cease when the temperature is 55°F. and falling.

323.4 SURFACE PREPARATION:

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious substances present in sufficient quantity
to interfere with the work to be performed.

323.5 HEATER SCARIFY REMIX EQUIPMENT:

The heater remixer shall consist of an insulated 8-12 foot minimum adjustable width heating furnace chamber with ports to inject
fuel and air for satisfactory combustion without excessive smoke. The use of highly volatile fuels for heating, such as gasoline,
will not be permitted within the boundaries of any incorporated City. Use of said highly volatile fuels for heating may be permitted
in unincorporated areas only if authorized in writing by the Engineer prior to such use. The burners shall be rated at 10,000,000
BTU per hour minimum. The hourly production shall be not less than 1100 square yards of heated and remixed surface. Movable
exhaust ducts shall be provided and equipped with shields to protect trees and adjacent shrubbery. The heating chamber and
scarifier shall be positively controlled by side shifting and rear wheel steering to heat areas divergent from the central axis of the
machine at intersections and along existing structures. The scarifier shall be sectioned and spring tensioned to insure continuous
and undiminished pavement contact. It shall be equipped with automatic release mechanism to protect manholes and valve boxes
from damage.

323.6 HEATING AND REMIXING:

Prior to heating and remixing, all manholes in the path of the heater shall be checked for presence of explosive gases and
ventilated, if necessary. The existing surface shall be evenly heated and remixed to a depth of from 0.05 to 0.08 foot by a
continuously moving surface heater remixer machine. The remixed surface shall be left in an evenly spread condition and
aggregate shall not be pulverized, spalled or broken. At least 80 percent of the aggregate shall be remixed by spinning or tumbling
and heated to a minimum temperature of not less than 250°F. measured within 3 minutes following heating. The asphalt binder
shall not be charred in excess of 0.10 of 1 percent. No uncontrolled heating causing differential softening of the upper surfaces
without affecting the underlying structure will be permitted. The remixed layer shall be uniformly and evenly heated throughout.

323.7 ASPHALT REJUVENATING AGENTS:

Following the mixing operation, an asphalt rejuvenating agent, or emulsion, if required, of the type designated in the contract, shall
be applied at the rate hereinafter specified, by a pressure distributor while the remixed material is still hot. The pressure distributor
shall be as specified in Section 330.

Where the contract requires the use of an asphalt rejuvenating agent, or emulsion, it will designate one of the following types:
(A) Type I asphalt rejuvenating agent, a cationic oil and resin emulsion, shall comply with Section 718 and shall be applied at
the rate of 0.07 to 0.15 gallons of undiluted concentrate per square yard. However, the exact quantity shall be as directed by the
Engineer.
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ASPHALT-RUBBER CONCRETE OVERLAY, GAP GRADED

325.1 DESCRIPTION:

Asphalt-rubber concrete consists of supplying, placing and compaction of plant mixed gap graded asphalt-rubber concrete over
asphalt surfaces.  The thickness of the finished asphalt-rubber concrete overlay shall be within the range of one to two inches as
shown on the plans or as specified in the special provisions.

325.2 MATERIALS:  

Asphalt-rubber concrete shall consist of a mixture of aggregate and asphalt-rubber binder.  Tack coat, asphalt-rubber concrete
mix and transportation thereof shall be as specified in Sections 710 and 321, except as modified below:

325.2.1 AGGREGATE:  

The aggregate shall meet the following gradation:

Sieve Size Percent Passing

1/2 inch 100
3/8 inch 78-92

#4 28-42
#8 15-25

#30 15-24
#200 3-7

*Type II portland cement 1.5%
Or

*Hydrated Lime 1.0%

*By total weight of the mineral aggregate.

The aggregate shall conform to the requirements of Sections 701 and 710 for asphalt concrete, except as modified below:

Sand Equivalent 65% minimum

Crushed Aggregate retained 85% minimum
on #8 sieve (at least one crushed
face, produced by crushing)

325.2.2 Asphalt-Rubber Binder:  The asphalt-rubber binder shall conform to Section 717.  

325.2.3 Mix Designs:  At the Pre-Construction Meeting, the Contractor shall submit the name of the asphalt-rubber concrete
supplier, a description of the materials, and the job mix design(s).  The design method used shall be in accordance with the
Marshall Mix procedure, 75 blows, as described in "Design Methods for Hot-Mixed Asphalt-Rubber Concrete Paving Materials"
by James G. Chehovits, October 1989.  The job mix designs are subject to approval by the Engineer.

Asphalt Rubber Binder Content:

The percent of asphalt-rubber binder in the mix(es) shall be within the following range:
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Traffic Condition Asphalt Rubber Binder
Low Traffic 8.4% to 8.8%
High Traffic 8.0% to 8.4%

The amount of asphalt-rubber binder in each mix shall be provided in the design subject to approval by the Engineer.  Low traffic
areas include residential streets.  High traffic areas include arterial streets.

Air Voids:

The percent of air voids in the mix(es) shall be within the following range:

Traffic Condition Air Voids
Low Traffic 3.0% to 5.0%
High Traffic 4.0% to 6.0%

The amount of air voids in each mix shall be provided in the design subject to approval by the Engineer. 

Mix designs shall include the following information as a minimum:

(1) Aggregate
Source and identification (for each material used)
Gradation (for each material used)
Blend percentage
Mixture gradation

(2) Asphalt - Rubber Binder (No extender oil allowed)
Source and PG grade of asphalt cement
Source and identification of ground rubber
Ground rubber gradation
Ground rubber percentage of the asphalt - rubber binder
Type and amount of additive(s), if required
Temperature when added to aggregate

(3) Recommended asphalt - rubber binder content by both weight of total mix and by weight of dry aggregate.

(4) Recommendations for maximum / minimum temperatures during material production and lay down; and the
allowable ambient air and existing pavement surface temperatures during lay down.

The mix design shall include sufficient test results and documentation to assure that all requirements for rubber, aggregate and
the asphalt-rubber binder are fulfilled.

325.2.4 Calibration Factors:  A minimum of one week prior to the production of asphalt rubber hot mix, the Contractor shall
submit to the Engineer samples of all hot mix materials that will be used on the project.  The materials shall be used to determine
the calibration factors using the acceptance laboratory and the Contractor supplied ignition furnaces and related quality control
test equipment.  Calibration factors shall be recalculated whenever a change in the asphalt rubber hot mix materials occurs and
when requested by the Engineer.
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325.3 SURFACE PREPARATION:

Before placing asphalt-rubber concrete on existing pavements, severely raveled areas or cracked areas that are depressed more
than 3/4” from the adjoining pavement shall be cut out and patched at least 48 hours prior to the resurfacing operation.  Over-
asphalted (bleeding or flushing) areas or rough high spots shall be removed by burning or blading.  Large shrinkage cracks shall
be filled with asphalt sealing compound acceptable to the Engineer.  The entire surface shall be cleaned with a power broom.
Raveled areas that do not require removing shall be cleaned by hand brooming.  The above surface cleaning requirements are
included as part of the Asphalt-Rubber Concrete paving operations, and the cost thereof shall be included in the Asphalt-Rubber
Concrete pay item.  Pavement repairs and crack sealing when required are to be compensated for by other appropriate contract
pay items. 

Prior to placing the asphalt-rubber concrete on milled surfaces, pot-holes left by the milling operation shall be repaired by the
Contractor, as a related non-pay item and as required by the Engineer.  The milled area shall be swept. 

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat as specified in Section 321.

Traffic will not be permitted over surfaces which have received a tack coat.  When the overlay is to extend onto a concrete surface,
the concrete surface shall be thoroughly cleaned of loose dust and cement particles and shall be tack coated.

325.4 CONSTRUCTION METHODS:

Asphalt-rubber concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is 55/F
or above.  No asphalt-rubber concrete shall be placed when the weather is foggy or rainy.  Asphalt-rubber concrete shall be placed
only when the Engineer determines that weather conditions are suitable.

Except as otherwise noted, placing and rolling of the asphalt-rubber concrete and the smoothness of the surface shall be as
specified in Section 321 for asphalt concrete.  The spreading equipment shall be equipped with a mat reference ski-type control
device of not less than 30 feet in length, or other method of control approved by the Engineer.

The density of the compacted mixture shall not be less than 95% of the laboratory unit weight composed of the same mixture
compacted by the 75 blow method of ASTM D-1559 at 290/ F ± 5° F, or at the job mix design specified compaction temperature.
Pneumatic rollers shall not be used.  

Placement and compaction temperature shall be specified with the submitted mix design data but in no case less than 275° F at
the point of placement.  The temperature of the material in the truck shall be measured by inserting a thermometer, or other
approved measuring device, to a point at least 6” below the surface of material.

If asphalt-rubber concrete is placed in a windrow during paving, the windrow shall not exceed a distance greater than 150 feet
in front of the paving machine.

325.4.1 Lime Water: An application of lime water shall be applied by the Contractor to the compacted asphalt rubber concrete
surface after final compaction, prior to opening the roadway to traffic, or when requested by the Engineer to cool the pavement
to prevent tracking and pick-up.  The lime water solution shall be applied at the rate of approximately ½ gallon/square yard.  The
lime shall be mixed using a minimum of (1) one 50-pound bag per 3,000 gallons of water.  

325.4.2 Quality Control and Acceptance: Production requirements for asphalt-rubber concrete shall be as specified in Section
321.9 Quality Control and Section 321.10 Acceptance.  The production tolerances and corrective action will be enforced for
asphalt-rubber concrete.

325.4.3 Adjustments: After installation of an overlay course all necessary frame and cover adjustments for manholes, valve boxes,
survey monuments, sewer clean-outs, etc., shall be completed by the Contractor within the given segments being surfaced.

On roads without curb and gutter, the existing shoulder elevation shall be adjusted by the Contractor to match the elevation at the
edge of new overlay and slope away from the new pavement surface at a rate that the existing quantity of shoulder material will
allow.  Shoulder material includes the existing shoulder, millings, untreated base materials, or a granular material approved by
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the Engineer. Shoulder material shall be compacted to a minimum of 95% of maximum density, determined in accordance with
section 301.3.  

325.5 MEASUREMENT:

Asphalt-Rubber Concrete shall be measured by the ton, for the mixture actually used, which shall include the required quantities
of mineral aggregates, filler material, rubberized asphalt binder and anti-strip agent.

Application of Lime Water shall be measured by the square yard.  The measured area shall be the area of asphalt-rubber pavement
to which the lime water is applied.  The measured area shall only be counted one time regardless of the number of applications
applied to the asphalt-rubber pavement section.

Shoulder adjustment to match the new pavement surface elevation shall not be measured.  The cost of this work shall be included
in the price paid for Asphalt-Rubber Concrete or other related pay items.

325.6 PAYMENT:  

Payment for Asphalt Milling will be as specified in Section 317.

Payment for Tack Coat will be as specified in Section 321.

Payment for Asphalt-Rubber Concrete will be at the contract unit price, complete in place.

Application of Lime Water as approved by the Engineer will be paid at the contract unit price.

Payment for frame and cover adjustments will be at the contract unit prices specified in the proposal.
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MICROSURFACING SPECIFICATIONS

331.1 GENERAL:  The work covered by this specification consists of furnishing all labor, equipment, and materials for the
application of a "quick traffic solid/polymer microsurface."  

This specification covers the equipment and construction procedures for rut filling and/or resurfacing of existing paved surfaces.
The microsurface shall be a mixture of cationic polymer modified asphalt emulsion, mineral aggregates, mineral filler, water and
other additives properly proportioned, mixed and spread on the pavement surface.

331.2 MATERIALS:

The Contractor shall supply all materials necessary for the performance of the work in accordance with the specifications.  The
asphalt emulsion, aggregate, and mineral filler shall be as specified in Section 714.  Materials shall be approved by the Engineer
prior to the start of construction.  Certificates of Compliance shall accompany each delivery of emulsion.

The Contractor shall be responsible for the safety of all materials of which he has taken delivery until they are in place on the road,
and shall take all necessary precautions to avoid loss by fire or theft, or damage by water, and shall bear the cost of replacing any
such material that is lost, spilt, destroyed or damaged after delivery.

331.3 PROPORTIONING:

The microsurface shall be proportioned in accordance with the mix design.  Calibrated sign flowmeters shall be provided to
measure both the addition of water and additives to the pugmill.  Emulsion and cement flow shall be tied directly to aggregate
flow.  All additive flows shall be calibrated.

331.3.1 Performance:  The microsurface mixture shall be proportioned per the mix design to ensure:

(A) Trafficability - the material will permit controlled traffic without damage to the surface within thirty (30) minutes and
uncontrolled traffic without damage within sixty (60) minutes, per Section 331.4.2.2.

(B)  Prevent development of bleeding, raveling, separation or other distress for seven (7) days after placing the microsurface.

331.4 MIX DESIGN:

331.4.1  General:

331.4.1.1:  The Contractor shall provide a job mix formula from an approved laboratory and present certified test results for the
Engineer's approval.  Compatibility of the aggregate and polymer modified emulsion shall be certified by the emulsion
manufacturer.  All the materials used in the job mix formula shall be representative of the materials proposed by the Contractor
for use in the project.

331.4.1.2:  All the products used in the construction shall have certifications from the suppliers and they shall be given to the
Engineer upon delivery to the project.

331.4.1.3:  Mix design and proportioning will be approved by the Engineer prior to the start of the project.

331.4.2:  Specifications:

331.4.2.1:  The Engineer shall approve the mix design prior to use.  The specification limits are as follows:

Residual Asphalt (ASTM D244) 6% - 11.5% by dry weight of aggregate

Mineral Filler (ASTM C136) 0.1% - 1% by dry weight of aggregate
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Polymer Content/Type 4% min. (see Section 714.4)

Additive As required for mix properties

Water As required for mix properties

Aggregate Grading Meets Section 331.4.2.4

Consistency (ISSA T-106) 2.5 to 3.0 cm

Traffic Time See Section 331.4.2.2

Abrasion Loss (ISSA TB-100) 75 g/ft2 maximum

Adhesion (ISSA TB-114) 90% minimum

Loaded Wheel Sand Adhesion See Section 331.4.2.3

331.4.2.2  Modified Cohesion Test (ISSA TB-139):  Furnish laboratory test data showing the mix design to be trafficable thirty
(30) minutes after application at 77 F conforming to the following criteria in accordance with test methods described in the
applicable specifications.

Set Time Test:  30 minutes 12 kg-cm minimum.

Early Rolling Traffic Time:  60 minutes 20 kg-cm minimum.

331.4.2.3  Loaded Wheel Sand Adhesion Test (ISSA TB-109):  Furnish laboratory test data showing the mix design conforming
to the following criteria in accordance with test methods described in the appropriate specifications.

Vehicles/day Minimum Sand Adhesion

 0-30 70 g/ft2

250-1500 60 g/ft2

1500-3000 55 g/ft2

greater than 3000 50 g/ft2

331.4.2.4  The laboratory shall further report the quantitative effects of moisture content in the unit weight of the aggregate
(bulking effect).  The report must clearly show the theoretical recommended proportion of aggregate, mineral filler (Min. & Max.),
water (Min. & Max.), additive(s), and asphalt, and how the proportions are based (dry aggregate weight, total mix, etc.).

331.5  TESTING:  Samples for quality assurance will be taken throughout the project per ISSA TB101 for testing by an approved
laboratory as required by the Engineer.  Materials with test results not meeting these specifications shall be corrected immediately.
Testing shall be at the expense of the Agency for the following:

(A)  Asphalt content
(B)  Aggregate gradation
(C)  Percent polymer content and type—certified by supplier
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331.6  EQUIPMENT:

331.6.1  General: All equipment, tools and machines used in the performance of this work shall be maintained in satisfactory
working condition at all times to ensure a high quality product.

331.6.2  Mixing Equipment:  The mixing machine shall be a self-propelled or truck mounted mixing machine which shall be able
to accurately deliver and proportion the aggregate, mineral filler, water, additive, and polymer-modified asphalt emulsion to a 
revolving multi-blade mixer capable of minimum speeds of 200 RPM and discharge the product on a continual flow basis.  The
machine shall have sufficient storage capacity for aggregate, polymer modified asphalt emulsion, mineral filler, water, and additive
to maintain an adequate supply to the proportioning controls.

331.6.3  Material Control:

331.6.3.1  Calibration:  Each mixing unit to be used in the performance of the work shall be calibrated prior to construction.
Calibration data, if done within the calendar year, using the same material, may be used, providing a verification of the aggregate
feed agrees.

Individual volume or weight controls for proportioning each material to be added to the mix shall be provided, and shall be
accessible to the Engineer.  Each material control device shall be calibrated prior to work and documented for inspection by the
Engineer.

331.6.3.2  Aggregate Feed:  The aggregate feed to the mixer shall be equipped with a revolution counter or similar device so the
amount of aggregate used may be determined at any time.

331.6.3.3  Emulsion Pump:  The emulsion pump shall be the positive displacement type with a jacketed housing for uniform
heating.  A revolution counter or similar device shall be fitted so that the amount of emulsion used may be determined at any time.

331.6.3.4  Fines Feeder:  An approved fines feeder is required that will provide a uniform, positive, accurately metered range
of 0 to 1 percent by dry aggregate weight.  The fines feeder shall have a counter so the amount of mineral filler can be determined
at any time.

331.6.3.5  Liquid Additive:  The mixing machine shall be equipped with a liquid additive system that provides a pre-determined
amount of additive to the mixing chamber.  This additive system must be equipped with a counter that can determine the amount
used at any time.

331.6.3.6  Water System:  The mixing machine shall be equipped with a water system that provides a pre-determined amount
of water to the mixing chamber.  This water system must be equipped with a counter that can determine the amount used at any
time.

331.6.4  Operator Controls:  Controls will allow the operator to sequence and proportion the material per the mix design.

331.6.5  Spray Bars:  The mixing machine shall be equipped with a water pressure system that provides a water spray
immediately ahead of and outside the spreader box.

331.6.6  Spreading Equipment:

331.6.6.1:  The paving mixture shall be spread uniformly by means of mechanical type laydown box attached to the mixer,
equipped with agitation, to spread the materials throughout the box without any dead zones.  The paddles shall be designed and
operated so all the fresh mix will be agitated.  Flexible seals, front and rear, shall be in contact with the road surface to prevent
loss of mixture from the box.  The spreader box shall be equipped with hydraulic cylinders for controlling the thickness of the
spread mixture.
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331.6.6.2:  The rut filling spreader box shall have 6 to 8 skids to provide for leveling and filling uneven depressed areas.  Two
adjustable steel strike-off plates are required.  The rear flexible seal shall act a final strike-off and shall be adjustable.  The steel
strike-offs shall be controlled by hydraulic cylinders placed at the rear of the spreader box.

331.6.6.3  The spreading equipment shall be maintained free from build-up of the mixture on the paddles or side walls.  Skips,
lumps, or tears will not be allowed in the finished product.

331.7 APPLICATION:

331.7.1  General:  The microsurface shall be of the desired consistency when deposited in the spreader box and nothing more
shall be added to it.  The mixing time shall be sufficient to produce a complete and uniform coating of the aggregate and the
mixture shall be chuted into the moving spreader box at a sufficient rate to maintain an ample supply across the full width of the
strike-off squeegee at all times.

331.7.2  Weather:  Microsurfacing shall not be placed if either the pavement or air temperature is below 50 degrees F and falling,
but may be applied if both the air and pavement temperature are at least 45 degrees F and rising, and it is not raining.

331.7.3  Protection of Existing Surfaces:  The Contractor shall take all necessary precautions to prevent microsurface or other
material used from entering or adhering to gratings, hydrants, valve boxes, manhole covers, bridge or culvert decks, and other road
fixtures.  Immediately after resurfacing, the Contractor shall clean off any such material and leave any grating, manholes, etc. in
a satisfactory condition.

331.7.4  Fogging Pavement:  The surface shall be pre-wetted by fogging ahead of the spreader box.  The rate should be adjusted
as dictated by the pavement temperature, surface texture, humidity, and dryness of existing pavement.

331.7.5  Mix Stability:  The mix shall possess sufficient stability so that premature breaking of material in the spreader box does
not occur.  The mixture shall be homogeneous during mixing and spreading; it shall be free of excess water or emulsion, and free
of segregation of the emulsion and aggregate fines from the coarser aggregate.

331.7.6  Application Rate:  The application rates, pounds per square yard of mix specified, are average rates; the surface texture
variation throughout the work will dictate the actual spreading rates.  The strike-off squeegee shall be adjusted to provide a
microsurface thickness which will completely fill the surface voids and provide an additional thickness not exceeding one and
one-half times the largest top-size stone.  The requirement of 1-1/2 stone depth does not apply to rut filling operations as these
depths vary greatly according to the surface irregularities.

331.7.7  Joints:  No excessive build-up or unsightly appearance shall be permitted on longitudinal or transverse joints.  A
maximum of 4.0" overlap will be permitted on longitudinal joints.  The Contractor shall provide suitable width spreading
equipment to produce a minimum number of longitudinal joints throughout the work.  Half passes and odd width passes will be
used in minimal amounts.  If half passes are used, they cannot be the last pass on any area.  Care shall be taken to ensure straight
lines along curbs and shoulders.  No runoff will be permitted on these areas.  Construction joints shall be neat in appearance and
shall be tapered or feathered to conform to the existing surface.  All excess material shall be removed from the surface upon
completion of each run.

331.7.8  Handwork:  Approved squeegees and lutes shall be used to spread the mixture in areas inaccessible to the spreader box
and in other areas where hand spreading may be required.

331.7.9  Protection of the Microsurface:  Adequate means shall be provided by the Contractor to protect the uncured product.
Any damage done to the product shall be repaired at the Contractor’s expense.

331.7.10  Damage to the Microsurface:  The Contractor’s responsibility to replace microsurface damaged by unexpected rain
after spreading shall be limited to the period within four (4) hours of placement of the microsurface.
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331.8  PAYMENT:

The micro-surfacing shall be paid for by the weight of the aggregate and weight of emulsified asphalt, as shown on certified weight
tickets from the supplies delivered to the project, less weigh backs.  The price shall be full compensation for furnishing, mixing
and applying all materials; and for all labor, equipment, tools, design tests, and incidentals necessary to complete the job as
specified herein. 
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ASPHALT EMULSION SLURRY SEAL COAT

332.1 DESCRIPTION:

The work covered by this specification consists of furnishing all labor, equipment, and materials necessary to perform all
operations required for the application of an asphalt emulsion slurry surface.

NOTE . . . THESE SPECIFICATIONS DO NOT COVER THE APPLICATION OF COAL TAR SLURRY SEALS.

332.2 MATERIALS:

The asphalt emulsion material, mineral aggregate and mineral filler shall be as specified in Section 715.

332.3 DETERMINATION OF JOB MIX:

The job mixture shall be designed to provide a suitable surface for traffic conditions, climate and curing. All materials shall be
pre-tested in a qualified laboratory to determine their suitability for use in the slurry seal. The Wet Track Abrasion Test
(W.T.A.T.) will be used for design purposes to establish the mix design to be used in the specified slurry seal.

The test will show a maximum wear loss of 75 grams per square foot. Samples of materials to be used on the job shall be used
to run the W.T.A.T. The test will be performed in accordance with ASTM D-3910 Design Testing and Construction of Slurry Seal.

332.3.1 Composition of Slurry Seal Mixtures:  The job mixture shall conform to the requirements of the contract documents.
The mixture shall attain an initial set in not less than 5 minutes nor more than one hour. In cases where the surface is not critical
to be open to traffic, a longer set time may be allowed, however not to exceed 12 hours. The setting time may be adjusted by the
addition or removal of approved mineral fillers or chemical agents. The mixture shall be one of three types whose combined
aggregates conform to the gradation requirements of Table 715-1. The mixture shall be sufficiently free flowing to fill cracks in
the pavement. The mixture shall not segregate during or after laydown. The mixture shall produce a skid-resistant surface.

332.3.2 Trial Applications:  The Contractor shall place a test strip of 60 square yards in the area designated by the Engineer. The
test section shall be placed using the same equipment and methods as will be used on the job. The slurry mixture placed in a test
strip shall conform to the design mix as determined by the W.T.A.T. with minor variations to obtain crack filling, set time,
pavement bond and a skid resistant texture. If the materials do not meet the requirements for fluidity, non-segregation, or surface
texture, a new job mix shall be formulated and tested. Work shall not proceed before approval of design mix and acceptance
following the placing of a test strip.

332.4 EQUIPMENT:

332.4.1 General:  When requested by the Engineer, descriptive information on the slurry seal mixing and applications equipment
to be used will be submitted for approval no less than 7 days before the work starts.

332.4.2 Self Contained Slurry Machine:  The mixing machine will be a continuous flow type. It will be capable of accurately
delivering a predetermined proportion of pre-wetted aggregate, mineral filler, water and asphalt emulsion to the mixing chamber
and discharging the thoroughly blended mixture on a continuous basis. The mixing machine will be equipped with a mineral filler
feeder. The feeder will have an accurate metering device or method to introduce a predetermined proportion into the mixer. The
filler will be introduced into the mixing chamber at the same time and location as the aggregate.

The mixing machine will be equipped with a water pressure system and fog-type spray bar, adequate for complete water fogging
of the surface to be sealed.

The mixing machine will be mounted on a truck or other vehicle capable of producing evenly controlled low rates of speed
throughout the operation to ensure the slurry is spread evenly and all cracks are filled.
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332.4.3 Slurry Spreading Equipment:  Attached to the mixer machine shall be a mechanical type squeegee spreader equipped
with flexible material in contact with the surface to prevent loss of slurry from the distributor. It shall be maintained to prevent
loss of slurry on varying grades and crown by adjustments to assure uniform spread. There shall be a steering device and a flexible
strike-off. The spreader box shall have an adjustable width. The box shall be kept clean. Build-up of asphalt and aggregate on the
box shall not be permitted. The use of burlap drags or other drags shall be approved by the Engineer.

332.4.4 Rollers:  Rollers shall be approved by the Engineer.

332.4.5 Cleaning Equipment:  Power brooms, pick-up brooms, air compressors, water flushing equipment, and hand brooms
shall be suitable for cleaning the surface and cracks of the old surface.

332.4.6 Auxiliary Equipment:  Hand squeegees, shovels, and other equipment shall be provided as necessary to perform the
work.

332.5 PREPARATION OF THE SURFACE:

332.5.1 Immediately before applying the slurry, the area to be surfaced shall be cleaned of dirt, loose material, and other
objectionable material. In urban areas, the surface shall be cleaned with a self-propelled pick-up sweeper. In rural areas, power
brooms may be used. When necessary, cleaning shall be supplemented by hand brooms. Water flushing will not be permitted in
areas where cracks are present in the pavement surface.

The slurry shall not be applied until an inspection of the surface has been made by the Engineer and he has determined that it is
suitable.

332.5.2 Tack Coat:  When specified, a tack coat shall be applied in accordance with Section 329 using the same type and grade
of asphalt emulsion as specified for the slurry seal.

332.5.3 Water Fogging:  When required by local conditions, the surface, directly ahead of the slurry box, shall be pre-wetted
by fogging. The fogging shall be accomplished in such a manner that the entire surface is damp with no apparent flowing water
or puddles.

332.6 WEATHER LIMITATIONS:

The slurry seal shall not be applied unless the pavement temperature is at least 45°F. and rising. The mixture shall not be applied
during unsuitable weather.

332.7 PROTECTION OF UNCURED SURFACE:

Adequate methods such as barricades, flagmen, pilot cars, etc., shall be used to protect the uncured slurry surface from all types
of traffic.

332.8 MIXING AND APPLICATION:

The mixing time shall not exceed four minutes. Excessive mixing will not be allowed. The resulting mixture shall have the desired
consistency, when placed on the surface. If breaking, hardening, segregation, balling or lumping occurs during the mixing process,
the batch will be discarded.

A sufficient amount of slurry shall be carried in all parts of the spreader at all times so that a complete coverage is obtained.

No streaks caused by oversized aggregate shall be left in the finished surface. Build-up on longitudinal and transverse joints will
be kept to a minimum. Approved squeegees shall be used to spread slurry in areas nonaccessible to the slurry mixer.
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332.9 ROLLING:

As soon as the asphalt slurry has been set sufficiently to prevent any material from being picked up, it shall be rolled until all
ridges have been ironed out and a uniform surface is obtained.

332.10 MEASUREMENT:

Quantities and materials for this work will be paid for at the contract price per unit of measurement for each of the following pay
items as indicated in the proposal.

(A) Bituminous tack coat if specified Ton (Diluted)
(B) Emulsified asphalt for slurry Ton (Undiluted)
(C) Aggregate for slurry Ton (Surface Dry)
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FOG SEAL COATS

333.1 DESCRIPTION:

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified asphalt and a sand blotter when
necessary.

333.2 TIME OF APPLICATION AND WEATHER CONDITIONS:

Fog seal coats on new pavements shall be applied within 24 hours. This time restriction may be extended by the Engineer.

Emulsified asphalt shall not be applied when the surface is wet or when there is a threat of rain. The ambient temperature shall
be at least 50 degrees F. and rising and the application shall cease when the temperature is 55 degrees F. and falling.

333.3 MATERIALS:

333.3.1 Emulsified Asphalt:  Unless otherwise specified in the special provisions, emulsified asphalt may be a grade SS-1h,
CSS-1h, or CQSH, as specified in Section 713. The emulsified asphalt shall be diluted in proportions of 50% water and 50%
emulsified asphalt.

333.3.2 Sand Blotter:  The sand shall be as specified in Section 701 and shall be graded in accordance with Table 333-1.

TABLE 333-1

SAND BLOTTER GRADATION

Sieve Size
Percentage Passing

(by weight)

3/8 inch 100%

No. 4 90-100%

No. 200 0-12%

333.4 TESTS, TEST REPORTS AND CERTIFICATIONS:

Asphalt emulsion shall meet requirements of Section 713.

Test reports and certifications shall be as specified in Section 711.

333.5 PREPARATION OF SURFACES:

Immediately before applying the emulsion, the area to be surfaced shall be cleaned of dirt and loose material by means of power
brooms, or pick-up brooms supplemented by hand brooms if necessary. The fog seal shall not be applied until an inspection of
the surfaces has been made by the Engineer and he has determined that the surfaces are suitable.

333.6 APPLICATION OF ASPHALT EMULSION:

The diluted material shall be well mixed before application. It shall be applied by a distributor truck equipped with fog nozzles
at the approximate rate of 0.10 gallon per square yard. The exact rate shall be as directed by the Engineer. The distributor truck
shall be as specified in Section 330.
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333.7 SAND BLOTTER:

A sand blotter shall be applied as directed by the Engineer where there is an excess of asphalt emulsion. After the treated area has
been opened to traffic, any excess asphalt emulsion that comes to the surface shall be immediately covered with additional sand.

333.8 PROTECTION FOR ADJACENT PROPERTY:

Care shall be taken to prevent the spraying of asphalt emulsion on adjacent pavements, including that portion of the pavement
being used for traffic, on structures, guard rails, guide posts, markers, trees, shrubs, and property of all kinds.

333.9 PROTECTION OF TREATED SURFACE:

The treated surface shall be protected by barricades until the asphalt emulsion will not be picked up by traffic.

333.10 PAYMENT:

Payment for asphalt emulsion in place will be by the ton, diluted.

Payment for furnishing and applying sand blotter in place will be paid for by the ton.
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PRESERVATIVE SEAL FOR ASPHALT CONCRETE

334.1 DESCRIPTION:

The asphalt concrete preservative seal shall be composed of a penetrating softening agent and sealant to rejuvenate and preserve
the asphalt concrete pavement.

Preservative seals are applicable for new and existing asphalt pavements as directed on the plans, special provisions, or the
Engineer.

334.2 MATERIALS:

The preservative seal shall be as specified in Section 718.

334.3 CONSTRUCTION METHOD:

The material shall be approved by the Engineer in accordance to this specification. The application rates, dilution and curing shall
be directed by the Engineer in accordance with this specification.

The application rate will be based upon a typical surface condition test site with application rate trials to determine the needed
rate. All application rates specified in Section 718 shall be a diluted 50-50 preservative seal and water, except as recommended
by the manufacturer for Type D. Any over applied seal will be sanded as directed by the Engineer. Application equipment shall
be in accordance with Section 330.

Before opening a treated area to traffic, the surface shall be checked for slipperiness and/or tackiness. If the treated portion of the
roadway must be opened to traffic prior to the disappearance of slipperiness and/or tackiness, the surface shall be sanded with a
minimum of 1 1/2 pounds per square yard or as directed by the Engineer. Sand Blotter shall comply with Section 333.

334.4 MEASUREMENT:

Preservative seal for asphalt concrete will be measured by the gallon or ton applied including dilutent.

334.5 PAYMENT:

Payment will be made on the basis of the unit price bid in the proposal. Payment shall be full compensation for preservative seal
complete and in place.
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HOT ASPHALT-RUBBER SEAL

335.1 GENERAL:

This work shall consist of an application of a combined mixture of hot paving grade asphalt and ground tire rubber. It shall be
immediately covered with a cover material.

The work involves furnishing and placing all materials on existing pavement surfaces in accordance with this specification.

This specification includes the two approved processes for the production of Asphalt-Rubber. Method A uses ground reclaimed
vulcanized rubber and a extender oil. Method B uses ground reclaimed vulcanized rubber and a kerosene dilutent. Either method
is acceptable based on proper compliance with the specifications and certifications of materials.

335.2 MATERIALS:

The asphalt, granulated rubber, extender oil, and kerosene shall comply with Section 717. Sand Blotter shall comply with Section
333. Cover material shall comply with Section 716 (PRECOATED). Tack coat shall comply with Section 329. Flush coat shall
comply with Section 333.

335.2.1 Certification and Quality Assurance:  Prior to application, the Contractor shall submit certification of compliance to
the Engineer for all materials to be used in the work.

335.3 EQUIPMENT:

335.3.1 General:  The method and equipment for combining the rubber and asphalt shall be so designed and accessible that the
Engineer can readily determine the percentage by weight of each of two materials being incorporated into the mixture.

All equipment shall meet requirements of Section 330 with the following modifications:

(A) Pneumatic-tired rollers:  At least three pneumatic-tired rollers shall be used. Each roller shall carry a minimum of 5,000
pounds on each wheel and a minimum of 90 psi in each tire. Rollers shall not travel in excess of 12 mph.

(B) Distributor:  The distributor must be equipped with a mechanical mixing device.

335.3.2 Mechanical Pre-Blender:  Rubber and the asphalt (and extender oil in Method A) for the asphalt-rubber blend may be
pre-blended prior to introduction of the blend into the distributor.

The mechanical pre-blender shall be equipped with an asphalt totalizing meter in gallons and a flow rate meter in gallons per
minute.

335.4 MIXING:

The percentage of rubber shall be 22% plus or minus 2% by weight of the total mixture. Mixing shall continue in the temperature
range of 250 degrees F. to 450 degree F. until the consistency of the mixture approaches that of a semi-fluid material (i.e., reaction
is complete). At the lower temperature, it will require approximately 30 minutes for the reaction to take place after the start of the
addition of rubber. At the high temperature, the reaction will take place within approximately five minutes. Therefore, the
temperature used will depend on the type of application and the methods used by the Contractor. Viscosity of the asphalt-rubber
shall be more than 500 centipoises and less than 4000 centipoises at the time of application (ASTM D-2994). Application shall
proceed immediately upon reaching the proper consistency.
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335.4.1 Adjustment to Spraying Viscosity with Diluent:  After the full reaction described in MIXING - Section 335.4 has
occurred, the mix can be diluted with a kerosene type diluent. The amount of diluent used shall be less than 7.5 percent by volume
of the hot asphalt rubber composition as required for adjusting viscosity for spraying or better wetting of the cover aggregate.
Temperature of the hot composition shall not exceed the kerosene initial boiling point at the time of adding diluent.

335.5 CONSTRUCTION:

Prior to placing the hot asphalt-rubber seal coat, soil and other objectionable materials shall be removed from the pavement surface
and a tack coat applied as specified in Section 329.

The application rate of the hot asphalt-rubber mixture shall be 0.55 to 0.65 gallons per square yard. Material shall be applied at
temperatures of 375 degrees F. to 425 degrees F. for Method A and 300 degrees F. to 350 degrees F. for Method B. The
application of the cover material shall follow as close as possible behind the distributor truck.

The cover material shall be preheated immediately prior to application and precoated as specified in Section 716 - PRECOATED.
The temperature of the precoated chips shall be in accordance with Section 330.

Hot asphalt-rubber seal with hot precoated cover aggregate shall be placed only when the ambient temperature is at least 60
degrees F. and rising, on a dry surface and there is no imminent threat of rain.

The rate of application of the cover material shall be from 25 to 35 pounds per square yard for the 1/4 inch nominal size or 30
to 40 pounds per square yard for the 3/8 inch nominal size as directed by the Engineer.

The rolling of the cover material shall proceed immediately after application in order to insure maximum embedment of the
aggregate. Sufficient rollers shall be used for the initial rolling to cover the width of the aggregate spread with one pass. The first
pass shall be made immediately behind the aggregate spreader. If the spreading is stopped for an extended period, the spreader
shall be moved ahead or off to the side so that all cover material may be immediately rolled. Three (3) complete passes with rollers
shall be made with all rolling completed within one (1) hour after the application of the cover material.

The Contractor shall sweep all joint edges clean of overlapping cover material prior to the adjacent application of asphalt-rubber
material. Transverse joints shall be made by placing building paper over the ends of the previous applications. The joining
application shall start on the building paper. Once the application process has progressed beyond the paper, the paper shall be
removed and disposed of to the satisfaction of the Engineer. All reasonable precautions shall be taken to avoid skips and overlaps
at joints and to protect the surfaces of adjacent structures, trees and shrubs, etc., from being spattered or marred. Correction of
any such defects will be required at no additional cost to the Contracting Agency.

Traffic will not be permitted on the surface until the cover aggregate has set.  Traffic control shall be in accordance with Section
401 as supplemented by the Contracting Agency.

At signalized intersections, an application of 2 to 5 pounds of sand per square yard shall be applied through the intersection and
for a distance of 200 feet each way from the near curb returns after rolling and before opening a lane to traffic. Sand Blotter shall
meet requirements of section 333.

After sweeping and prior to striping, a flush coat shall be applied to the asphalt-rubber treatment consisting of 0.05 to 0.10 gallons
per square yard according to Section 333. The application of the flush coat may be delayed to facilitate curing or to avoid
placement under unfavorable high temperature conditions.

Note: The flush coat shall not be applied to the area 200 feet either side of and through signalized intersections.

335.6 MEASUREMENT:

Certified weight slips of all materials shall be delivered to the Engineer before the materials are applied.

Certified weight slips of any bituminous material being weighed back in for credit shall be delivered to the Engineer for the next
day.
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Quantities of materials for this work will be paid for at the contract price per unit of measurement for each of the following pay
items actually used on the project.

(A) Hot Precoated Chips Ton

(B) Asphalt Rubber Ton

(C) Emulsified Asphalt Ton (diluted)

(D) Sand Blotter Ton (surface dry)

335.7 PAYMENT:

Payment will be full compensation for furnishing and placing all materials specified and used, with no allowance for waste, and
shall include labor, equipment, tools, and incidentals necessary to complete the work as prescribed and as directed by the Engineer.

Asphalt cement for precoating chips will be included in the price per ton for hot precoated chips.

No payment will be made for materials rejected due to improper placing, improper proportions of materials, or materials found
to be defective.
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PAVEMENT MATCHING AND SURFACING REPLACEMENT

336.1 DESCRIPTION:

Street and alley pavement and surfacing within the Contracting Agency's rights-of-way, removed by construction activities or to
be widened or matched in connection with the improvement of Public Works, shall be placed as shown on the plans and applicable
standard details, in accordance with this specification and/or the special provisions.

Asphalt concrete pavement replacement shall be constructed in accordance with Type A, B, D or E of standard details, as indicated
on the plans, and as required by Sections 321 and 710.

Portland cement concrete pavement replacement shall be in accordance with Type C of the Standard Details, and as required by
Sections 505 and 725.

ABC or decomposed granite surface replacement shall be constructed in accordance with Type F of standard details as indicated
on the plans and in Section 702.

Temporary pavement replacement shall be constructed as required below.

Pavements to be matched by construction of new pavements adjacent to or at the ends of a project shall be saw cut in accordance
with these specifications and where shown on the plans.

Pavement and surfacing replacement within ADOT rights-of-way shall be constructed in accordance with their permits and/or
specification 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 saw specifically designed
for this purpose. The minimum depth of cut shall be 1 1/2 inches or D/4, whichever is greater.

The existing pavement shall be cut and trimmed after placement of required ABC and just prior to placement of asphalt concrete
for pavement widening or extension, and the trimmed edges shall be painted with a light coating of asphalt cement or emulsified
asphalt immediately prior to constructing the new abutting asphalt concrete pavements. No extra payment shall be provided for
these items and all costs incurred in performing this work shall be incidental to the widening or pavement extension.

The exact point of matching, termination, and overlay may be adjusted in the field, if necessary, 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.
If saw cutting, only, is to be utilized, it will be so specified in the plans or special provisions.

In lieu of cutting trenches across driveways, curbs and gutters, sidewalks, alley entrances, and other types of pavements, the
Contractor may, when approved by the Engineer, elect to tunnel or bore under such structures and pavements.

When installations are within the street pavement and essentially parallel to the center line of the street, the Contractor, with
approval of the Engineer, may elect to bore or tunnel all or a portion of the installation.  In such installations, the seal coat
requirements, as discussed in Section 336.2.4, will be modified as follows:
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(A) If the pavement cuts (bore pits, recovery pits, etc.) are 300 feet or more apart, the bore or tunneled distance will not be
considered as part of the open trench and the seal coat may not be required.

(B) If the pavement cuts (bore pits, recovery pits, etc.) 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.

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 Section 710.

Temporary pavement replacement shall be used in lieu of immediate placement of single course permanent replacement or the
first course of two course pavement replacement only on transverse lines such as spur connections to inlets, driveways, road
crossings, etc., when required by the Engineer, by utilities or others who subcontract their permanent pavement replacement, under
special prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavement
replacement shall be placed during the same shift in which the backfill to be covered is completed.

Rolling of the temporary pavement replacement shall conform to the following:

(A) Initial or breakdown rolling shall be followed by rolling with a pneumatic-tired roller. Final compaction and finish rolling
shall be done by means of a tandem power roller.

(B) On small areas or where equipment specified above is not available or 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 off flush with the adjacent pavement.

336.2.4 Permanent Pavement Replacement and Adjustments:

336.2.4.1 Permanent Pavement Replacement:  Pavement replacement for cuts essentially parallel to the street centerline and
greater than 50 feet in length shall be two course pavement replacement as hereinafter specified. For cuts greater than 600 feet
in length the entire area shall then be seal coated in accordance with Section 330 (coated chips) or as otherwise specified. This
seal coat shall extend from the edge of pavement or lip of gutter to the street centerline except that on residential streets less than
36 feet face to face of curb or 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 Contracting Agency, the Contractor may deposit
with the Contracting Agency for credit to the Street Maintenance Department, a negotiated agreed upon amount. The Street
Maintenance Department will incorporate this work into their street maintenance program.

Pavement replacement for cuts parallel to the street centerline less than 50 feet in length, transverse cuts, bell holes and similar
small areas shall match gradation and thickness of the existing pavement. These one course pavement patches shall be compacted
with a vibratory roller to the same density specified for asphalt concrete pavements.

Laying of single course or the base course of the asphalt concrete pavement replacement where a two course replacement is
applicable shall never be more than 600 feet behind the ABC placed for the pavement replacement.

The trench must be compacted to its required density, and required ABC must be in place prior to the placement of the asphalt
concrete.

Single course replacement shall consist of a 1/2 inch or 3/4 inch  mix placed and finished as directed by the Engineer.

The base course of two course pavement replacement shall consist of a 3/4 inch mix in accordance with Section 710.
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Where the base course is to be placed with non-compactive equipment, it shall be not less than 2 inches in thickness and the
material shall be immediately rolled with a pneumatic-tired roller. The surface course shall be of sufficient depth to provide the
total required compacted thickness of the two courses, but not more than 1 inch.

Where the trench is 6 feet or more in width, all courses, single or both courses of the two course pavement replacement, shall be
laid with a self-propelled compacting, spreading equipment. When the trench is from 6 to 8 feet in width, the self-propelled
compacting, spreading equipment shall not be wider than 8 feet. All courses, except the surface course, shall be of a compacted
thickness of not less than 1 1/2 inches.

The surface course shall consist of a 3/8 inch mix in accordance with Section 710 as specified by the Engineer to match the
existing surface.  The surface course shall not be placed sooner than 2 weeks after the base course, except where the trench crosses
a signalized intersection.  In this case the surface course shall be placed within 48 hours, or the crossing pavement replacement
shall be single course as specified above.

Placement of the surface course is to be by means which will result in a surface texture satisfactory to the Engineer, and flush with
the existing pavement.

Where deep lift asphalt concrete (asphalt concrete base and asphalt concrete wearing course) exists, the base course replacement
shall be made in lifts not exceeding 6 inches in compacted thickness to within 1/2 inch of the finish grade.

336.2.4.2 Adjustments:  When new or existing manholes, values, 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 or as directed by the Engineer.  This will include but not be limited to slurry and chip seals.

The Contractor will 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, details, etc. of the Utility Company regarding the adjustments.  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 PAVEMENT AND SURFACING REPLACEMENT:

Normally, the type of pavement replacement and backfill required will be noted on the plans or specified in other portions of the
contract documents and construction will be in accordance with Detail 200. This detail requires that a 12 inches “T” Top be
utilized when normal traffic flow is perpendicular to any one of the four sides of the trench excavation. Therefore, Type A
pavement replacement will require a “T” Top whenever the trench crosses a street or goes through an intersection and at the end(s)
if they terminate in the street. Type B pavement replacement will require the “T” Top on the sides that are perpendicular to normal
traffic flow.

If a type is not noted on the plans or specified in the special provisions, the following criteria will govern:

Type A pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is parallel to the
centerline of the street.

Type B pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is transverse to the
centerline of the street.

Type C pavement replacement will be used to match existing portland cement concrete pavement.

Type D pavement replacement may be used when the condition of the existing pavement does not justify construction of Type
A or B. Prior written approval of the Engineer is required.
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Type F pavement replacement will be utilized to match existing ABC or decomposed granite roadways.

Where a longitudinal trench is partly in pavement, the pavement shall be replaced to the outside edge of the existing pavement,
on a straight line, as indicated on the plans. Measurements for payment shall be from the inner limit of pay width allowed below,
to the outside edge of the existing pavement as defined herein.

Where no part of a trench is in pavement, surfacing replacement will only be specified where existing surfacing materials have
been removed.

When a trench cut is in aggregate surfaced area, the surfacing replacement shall be of a like type and depth as the existing material,
compacted to the densities required in Section 601.

336.4 MEASUREMENT:

Measurement for payment and surfacing replacement shall be by the square yard, based upon actual field measurement of the area
covered except as noted below.

(A) In computing pay quantities for replacement Types A, B, and F, pay widths will be based on the actual field measured width,
however the boundaries of the measurement will not extend further than ½ the distance, either side, from the centerline of the pipe
as depicted on Table 601-1, Maximum Width At Top Of  Pipe Greater Than O.D. Of Barrel.

(B) In computing pay quantities for replacement Types C, D, E, and T, pay widths will be based on the actual field measured
width, however the boundaries of the measurement will not extend further than ½ the distance plus 12 inches, either side, from
the centerline of the pipe as depicted on Table 601-1, Maximum Width At Top Of  Pipe Greater Than O.D. Of Barrel.

(C) Where a longitudinal trench is partly in pavement, computations of pay quantities shall be based on the limitations specified
above.

(D) 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 above pay widths shall
be considered and included in the bid item for such structure.

(E) Any pavement replacement in excess of the specified pay widths necessitated by the installation of valves, tapping sleeves
and valves, valve by-passes, and concrete thrust blocks shall be included in the bid price for these items.

(F) When special provisions allow deviations from the trench widths specified in Section 601, the above allowed pay widths for
pavement replacement may be altered where so specified.

(G) Measurement of pavement and surfacing replacement shall be made along the finished surface of the ground to the nearest
foot, and shall be computed to the nearest square yard.

336.5 PAYMENT:

Direct payment for pavement or surfacing replacement will be made for replacement over all pipe trench cuts except as otherwise
allowed in the special provisions. Payment for replacements over other work shall be included in the cost of constructing that
work, in accordance with the applicable standard details and specifications.

Payment for temporary pavement replacement shall be included in the cost of the pipe.

When a Contractor has the option of either jacking and/or boring or opencut construction, and elects to construct a pipeline by
the jacking and/or boring method, he will be paid for the replacement of such items of work as pavement, curb and gutter,
sidewalk, driveway, and alley entrances, as allowed for opencut construction.
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CONCRETE CURB, GUTTER, SIDEWALK, SIDEWALK RAMPS, DRIVEWAY AND ALLEY ENTRANCE

340.1 DESCRIPTION:

The various types of concrete curb, gutter, sidewalk, sidewalk ramps, driveways, and alley entrances shall be constructed to the
dimensions indicated on the plans and standard detail drawings. 

340.2 MATERIALS: 

Concrete shall be class B unless otherwise noted.  Concrete shall conform to the requirements of Section 725. 

Expansion joint filler shall comply with Section 729. 

340.2.1 Detectable Warnings Detectable warnings shall consist of raised truncated domes aligned in a square grid pattern in
conformity to the Americans with Disabilities Accessibility Guidelines. Truncated domes shall have the following nominal
dimensions: base diameter of 0.9 inches, top diameter of 0.4 inches, height of 0.2 inches, and dome spacing center-to-center
spacing of 2.35 inches, measured between the most adjacent domes on the square grid. Detectable warnings shall contrast visually
with adjoining surfaces. Visual contrast shall be obtained by color, use safety yellow or other approved color. The color shall be
an integral part of the material surface. The material is to be durable with a non-slip surface not subject to spalling, chipping,
delamination, or separation. All detectable warnings shall be approved by the jurisdictional agency prior to installation. 

340.3 CONSTRUCTION METHODS: 

Existing pavements and concrete, that are joined by new construction, shall be cut in accordance with Section 601. 

The subgrade shall be constructed and compacted true to grades and lines shown on the plans and as specified in Section 301. All
soft or unsuitable material shall be removed to a depth of not less than 6 inches below subgrade elevation and replaced with
material satisfactory to the Engineer. When the Engineer determines that the existing subgrade consists of soils with swelling
characteristics, the moisture content shall be brought as close as possible to the optimum required for compaction. This shall be
done by the addition of water, by the addition and blending of dry suitable material or by the drying of existing material. The
subgrade shall then be compacted to a relative density of 75% minimum to 85% maximum with 80% as ideal. 

Material displaced in the construction shall not be placed on the base and/or surfacing material already in place on the roadway
nor shall the excavated material be placed in such a manner as to interfere with access to property or traffic flow in the street. 

Existing concrete sidewalks and driveways which abut the new sidewalks and driveway entrances shall be removed to a distance
required to maintain a slope as indicated by standard details or not to exceed 1 inch per foot where sidewalks are concerned.
Sawcutting is required at the match lines and payment will be made under the respective pay items as provided in the proposal.

Concrete curbs, gutters and sidewalks shall be constructed by the conventional use of forms, or may be constructed by means of
an appropriate machine when approved by the Engineer. 

If machines designed specifically for such work and approved by the Engineer are used, the results must be equal to or better than
that produced by the use of forms. If the results are not satisfactory to the Engineer, the use of the machine shall be discontinued
and the Contractor shall make necessary repairs at his own expense. All applicable requirements of construction by use of forms
shall apply to the use of machines. 

Forms conforming to the dimensions of the curb, gutter, sidewalk, sidewalk ramps, driveway, and alley entrance shall be carefully
set to line and grade, and securely staked in position. The forms and subgrade shall be watered immediately in advance of placing
concrete. 

Forms shall be thoroughly cleaned each time they are used, and shall be coated with a light oil, or other releasing agent of a type
which will not discolor the concrete. The concrete shall be thoroughly spaded away from the forms so that there will be no rock
pockets next to the forms. The concrete may be compacted by mechanical vibrators approved by the Engineer. Tamping or
vibrating shall continue until the mortar flushes to the surface, and the coarse aggregate is below the concrete surface. 
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Unless otherwise specified, expansion joints shall be installed at all radius points, at both sides of each driveway, at both sides
of each alley entrance, at adjoining structures and at every change of depth in the concrete. The maximum distance between
expansion joints shall be 50 feet. Expansion joints shall be constructed in a straight line, vertical plane and perpendicular to the
longitudinal line of the sidewalk, curb and gutter, single curb, etc., except in cases of curved alignment, where they will be
constructed along the radial lines of the curve. Expansion joints shall be placed to match the joints of the adjacent concrete such
as sidewalk to the curb and gutter or single curb, etc. Expansion joints shall be constructed to the full depth and width of the
concrete and extend one inch into the subgrade with the top of the expansion joint material one-quarter inch below the top surface
as depicted in Detail 230. Expansion joint material shall be secured in place prior to placement of concrete.  Unless otherwise
specified, all expansion joints installed against newly placed concrete, sawcut or other smooth surfaces shall comply with Section
729.1 - Premolded Joint Filler per ASTM D-1751, 1/2 inch, Bituminous Type. Expansion joints installed against existing uneven
surfaces shall be per Section 729.2 - Pour Type Joint Filler. 

Contraction joints, unless otherwise specified, shall be constructed in accordance with the standard details, and in a straight line
and vertical plane perpendicular to the longitudinal line of the sidewalk, sidewalk ramp or curb and gutter, except in cases of
curved alignment when they will be constructed along the radial lines of the curb. 

Sidewalk or sidewalk ramp score marks, unless otherwise specified, shall be constructed in accordance with the standard detail.

All edges shall be shaped with a suitable tool so formed as to round the edges to a radius as indicated on the standard details. 

The front face form shall not be removed before the concrete has taken the initial set and has sufficient strength to carry its own
weight, gutter forms and rear forms shall not be removed until concrete has hardened sufficiently to prevent damage to the edges.
Special care shall be taken to prevent any damage. Any portion of concrete damaged while stripping forms shall be repaired or
if the damage is severe, replaced at no additional cost to the Contracting Agency. The face, top, back, and flow line of the curb
and gutter shall be tested with a 10-foot straightedge or curve template, longitudinally along the surface. Any deviation in excess
of 1/4 inch shall be corrected at no additional cost to the Contracting Agency. 

The surface of concrete sidewalk or sidewalk ramp shall be tested with a 5-foot straightedge. Any deviation in excess of 1/8 inch
shall be corrected at no additional cost to the Contracting Agency. 

When required by the Engineer, gutters having a slope of 0.8 foot per hundred feet or less, or where unusual or special conditions
cast doubt on the capability of the gutters to drain, they shall be water tested. Water testing shall consist of establishing flow in
the length of gutter to be tested by supplying water from a hydrant, tank truck or other source. One hour after the supply of water
is shut off, the gutter shall be inspected for evidence of ponding or improper shape. In the event water is found ponded in the gutter
to a depth greater than 1/2 inch, or on the adjacent asphalt pavement, the defect or defects shall be corrected in a manner
acceptable to the Engineer without additional cost to the Contracting Agency. 

Any section of the work deficient in depth or not conforming to the plans or specifications shall be removed and replaced by the
Contractor at no additional cost to the Contracting Agency. 

Finishing and Curing of the concrete shall be done in the manner specified in Section 505. 

The Contractor shall stamp his name and year on all work done by him, on each end of the curb, gutter, sidewalk or sidewalk ramp.
The letters shall not be less than 3/4 inch in height. 

340.3.1 Detectable Warnings The detectable warning surface shall be located so that the edge nearest the curb line is 6 inches
minimum and 8 inches maximum back from the face of curb. Detectable warning surfaces for railroads shall be located so that
the edge nearest the rail crossing is 6 inches minimum and 8 inches maximum from the vehicle dynamic envelope. 

Detectable warnings shall be installed perpendicular to the direction of pedestrian/wheelchair travel and have a minimum width
of 24 inches measured perpendicular to the edge of the roadway or rail crossing. The base surface of detectable warnings shall
be installed flush with the adjacent walkway surface, the truncated domes shall extend above the walkway surface. The boundary
between detectable warnings and the adjacent walkway shall provide a flush uniform surface that will not cause ponding of water
nor present a tripping hazard. Partial domes at the edge of the detectable warning shall be made flush to match the base surface
of the detectable warning.  Detectable warnings installed on curb ramps shall extend the full width of the ramp depression.
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Detectable warnings installed on sidewalk ramps shall modify the sidewalk concrete thickness at the detectable warning to provide
a minimum thickness of four-inches (4”). When detectable warnings are modules inset into the sidewalk ramp, the bottom surface
of the sidewalk shall be lowered a distance equal to or greater than the module thickness to maintain the minimum sidewalk
thickness. The sidewalk bottom surface shall have a minimum transition taper length of 12” between the thickened and normal
depth sections of sidewalk. 

340.4 BACKFILLING: 

Unless otherwise specified the Contractor shall backfill behind the curbs, sidewalk or sidewalk ramps with soil native to the area
to the lines and grades shown on the plans. 

340.5 MEASUREMENT: 

Concrete curbs and gutters of the various types shown on the plans and in the proposal, will be measured along gutter flow line
through inlets, catch basins, driveways, sidewalk ramps, etc., by the lineal foot to the nearest foot for each type, complete in place.

Concrete sidewalks, sidewalk ramps, driveways, alley intersections, valley gutters and aprons will be measured to the nearest
square foot complete in place. When concrete sidewalk, sidewalk ramps, driveways, alley intersections, valley gutters, and/or
aprons are cut during trenching operations, the square foot measurement for payment will be in accordance with Section 336. 

Detectable warnings shall not be measured for payment. Detectable warnings are considered integral to the walking surface that
they form a part of and the cost is included in the related pay item. 

340.6 PAYMENT: 

Payment for the above named items will be made in accordance with the unit prices or lump sums as set forth in the proposal. Such
payment shall include full compensation for furnishing all labor, material, tools and equipment and accomplishing all work in
conformance with the contract documents.  
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ADJUSTING FRAMES, COVERS, VALVE BOXES AND WATER METER BOXES

345.1 DESCRIPTION:

The Contractor shall furnish all labor, materials, and equipment necessary to adjust all frames, covers and valve boxes as indicated
on the plans or as designated by the Engineer. The frames shall be set to grades established by the Engineer, in a manner
hereinafter specified.

The Contractor may elect to remove old frames, covers and valve boxes and to install new frames and/or boxes without any
additional cost to the Contracting Agency, in accordance with standard detail drawings.

The Contractor shall be responsible for the careful identification and location of all utility devices requiring adjustment within
the new pavement section, including manholes, water values, sewer clean-outs, vaults, etc.  These devices shall be referenced by
the use of swing ties with appropriate supplemental survey data.

345.2 ADJUSTING FRAMES:

The Contractor shall loosen frames in such a manner that existing monuments, clean outs or valve boxes will not be disturbed or
manholes damaged. Debris shall not be permitted to enter sanitary or storm sewer conduits. All loose material and debris shall
be removed from the excavation and the interiors of structures prior to resetting frames.

Frames shall be set to the elevations and slopes established by the Engineer and shall be firmly blocked in place with masonry
or metal supports. Spaces between the frame and the old seat shall be sealed on the inside to prevent any concrete from entering
the hand hole or manhole. Class AA concrete shall be placed around and under the frames to provide a seal and properly seat the
frame at the required elevation and slope. Concrete shall be struck off flush with the top of the existing pavement.

345.3 ADJUSTING VALVE BOXES:

Valve boxes shall be adjusted to the new elevations indicated on the plans, or as established by the Engineer.

Adjustable cast iron boxes shall, if possible, be brought to grade by adjustment of the upper movable section. Any excavated area
shall be filled with Class AA concrete to the level of the existing pavement, or as directed by the Engineer.

Concrete pipe valve boxes in areas not subject to vehicular traffic shall be adjusted to grades by installing a suitable length of
metal or concrete pipe, of the same inside diameter as the present valve box, and reinforcing the outside with a concrete collar
extending from at least 2 inches below the joint up to and flush with the top of the valve box extension. This collar shall be of
Class AA concrete. The dimension from the outside of the box to the outside of the collar shall not be less than 2 inches. This
adjustment will be known as Type B.

In areas subject to vehicular traffic and where the existing valve box is a Type B, the adjustment to the new elevation shall be
made using the old cover and installing a new 8 inches frame in accordance with the standard detail for installation of valve boxes
in vehicular traffic areas. This adjustment shall be known as Type BA.

Adjustment of existing Type A valve boxes to the new elevations shall be as described in Subsection 345.2 above. This adjustment
shall be known as Type A.

345.4 ADJUSTING MANHOLE AND VALVE COVERS:

Adjusting rings may be used to raise manhole covers in asphalt pavements when deemed acceptable by the Engineer.  The amount
of adjustment, thickness of seal or overlay, and cross slope will be considered when using adjusting rings.  Each location where
an adjusting ring is used must have a sufficient depth of asphalt to assure the proper installation and operation of the ring.  The
rings shall be made of a non-metallic, polypropylene or fiberglass material and installed per the manufacturer’s specifications.
The rings shall be approved by the Engineer.

345.5 MEASUREMENT:

The quantities measured will be the actual number of frames, covers and value boxes of each type, adjusted and accepted.
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345.6 PAYMENT:

The quantities, as determined above will be paid for at the contract price per unit of measurement respectively, for each of the
particular items listed in the proposal. The payment shall be compensation in full for all materials, labor, equipment and incidentals
necessary to complete the work.
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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, curbs and
gutters, and other items necessary for the accomplishment of the improvement.

350.2 CONSTRUCTION METHODS:

The removal of existing improvements shall be conducted in such a manner as not to injure utilities or any portion of the
improvement that is to remain in place. See Section 107.

Sidewalks shall be removed to a distance required to maintain a maximum slope for the replaced portion of sidewalk, for one inch
per foot and all driveways shall be removed to a distance as required by standard details.

Existing concrete driveway curbs and gutters shall be removed to the right-of-way line and the new end of curb faced.

Portland cement concrete pavements, curbs and gutters and sidewalks designated on the plans for removal shall be saw-cut at
match lines, in accordance with Section 601 and removed.

Asphalt concrete pavements designated on the plans for removal shall be cut in accordance with Section 336.

Removal of trees, stumps, roots, rubbish, and other objectionable materials in the right-of-way shall be done in accordance with
Section 201.

Backfill and compaction of all excavated areas shall be compacted to the densities as prescribed in Section 601.

All surplus materials shall be immediately hauled from the jobsite and disposed of in accordance with Section 205.

350.3 MISCELLANEOUS REMOVAL AND OTHER WORK:

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 mail boxes.

© 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.

(G) Remove median island slabs.

(H) Remove pavements and aggregate base where called for outside the roadway prism.

350.4 PAYMENT:

Payment for removals will be made at the unit bid prices bid in the applicable proposal pay items, which price shall be full
compensation for the item complete, as described herein or on the plans.
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TELECOMMUNICATIONS INSTALLATION

360.1 DESCRIPTION:

This work shall consist of the installation of underground telecommunications facilities within the public right-of-way.

360.2 TRENCHING, BACKFILL AND RESTORATION:

All work shall be done in accordance with Section 601.

360.3 CABLE INSTALLATION:

(A) “Trunk Lines” Cable providing telecommunications service by connecting regions or states or by connecting central offices
within a metropolitan area. Such cable shall be installed as described below:

(1) If the cable is to be installed within an open trench, the cable shall be placed within schedule 40 PVC conduit or equal
with a minimum inside diameter of 4 inches.  The conduit shall be buried at a minimum depth of 48 inches below finished
grade measured to the top of the conduit.  A color coded plastic warning tape with a minimum thickness of 5 mil and a
minimum width of 3 inches shall be installed in the trench and centered over the PVC conduit at a depth of from 18 to 30
inches below finish grade.

(2) Cable crossings under existing paved streets shall be accomplished by jacking or boring unless open trenching is
authorized by the Engineer or Agency. The cable shall be placed within a schedule 40 PVC conduit or better at a minimum
depth of 48 inches.

(B) Telecommunications cables other than “trunk lines” shall be installed as described below.

(1) If a cable is to be installed within the right-of-way of an arterial or collector street, it shall be placed at a minimum depth
of 36 inches below finished grade.  A color coded plastic warning tape as described in “A” shall be placed 18 inches below
the surface.

(2) If a cable is to be installed within the right-of-way of a local/residential street it shall be placed at a minimum depth of
24 inches below finished grade.

(3) Cable crossings under existing, paved streets shall be accomplished by jacking or boring unless open trenching is
authorized by the Engineer or Agency.

360.4 CABLE LOCATING (FIBER OPTIC):

If a cable which is to be installed is fiber optic a tracing or locating wire shall be installed with the cable.

360.5 PAYMENT:

Payment will be made at the contract unit price bid per lineal foot.
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PART 600

WATER AND SEWER

Section Title

601 Trench Excavation, Backfilling and Compaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601-1

602 Encasement of Water or Sewer Pipe by Jacking or Tunneling Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-1

603 Installation for High Density Polyethylene Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-1

604 Placement of Controlled Low Strength Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604-1

605 Subdrainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605-1

610 Water Line Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610-1

611 Disinfecting Water Mains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611-1

615 Sewer Line Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615-1

616 Reclaimed Water Line Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616-1

618 Storm Drain Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618-1
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TRENCH EXCAVATION, BACKFILLING AND COMPACTION

601.1 DESCRIPTION:

The work covered by this specification consists of furnishing all plant, labor, equipment, appliances and materials, and performing
all operations in connection with the excavation and backfilling of trenches for a single pipe installation in accordance with the
plans and special provisions, except for the installation of high density polyethylene pipe (HDPE). See Section 603 for trench
excavation, backfilling, and compaction of HDPE pipe.

Excavation for appurtenance structures, such as manholes, inlets, transition structures, junction structures, vaults, valve boxes,
catch basins, etc., shall be deemed to be in the category of trench excavation.

601.2 EXCAVATION:

601.2.1 General: The Contractor shall perform all excavation of every description and of whatever substances encountered, to
the depths indicated on the plans, and including excavation ordered by the Engineer of compacted backfill for the purpose of
making density tests on any portion of the backfill.

All excavation shall be open cut unless otherwise shown on the plans or approved by the Engineer.

601.2.2 Trench Widths:  Trenches for other than cast-in-place concrete pipe shall conform to the dimensions in Table 601-1,
unless otherwise specified in the special provisions, indicated on the plans, and/or approved by the Engineer.

TABLE 601-1
TRENCH WIDTHS

Size Of Pipe (I.D.)

Maximum Width At Top Of
Pipe Greater Than

O.D. Of Barrel

Minimum Width
At Springline

Each Side of Pipe (1)

Less than 18 inches 16 inches 6 inches

18 inches to 24 inches inclusive 19 inches 7 1/2 inches

27 inches to 39 inches inclusive 22 inches 9 inches

42 inches to 60 inches inclusive 1/2 O.D. 12 inches

Over 60 inches 36 inches 12 inches

(1) When the specified compaction cannot be obtained in the haunch area and/or bedding zone, the Contractor shall make
necessary changes in his methods and/or equipment to obtain the desired results.  In some instances, the Minimum Width at
Springline shall be adjusted wider to assist the Contractor in obtaining the compaction.  The Engineer must be satisfied with the
Contractor’s compaction effort, concur with the change and approve the revised distance.  There shall be no additional cost to
the Agency for the extra trench width.

For multiple pipe installations in a single trench, the Engineer shall provide details on the plans or in the Special/Technical
Provisions as to the layout, pipe configuration, distances between pipes and trench walls, the type of backfill, bedding and
foundation materials, etc.

The width of the trench shall not be greater than the maximum indicated in Table 601-1, at and below the level of the top of the
pipe. The width of the trench above that level may be made as wide as necessary for sheeting and bracing, and for proper
installation of the work.

If the maximum trench width as specified in Table 601-1 is exceeded at the top of the pipe the Contractor shall provide, at no
additional cost to the Contracting Agency, the necessary additional load bearing capacity by means of bedding, having a higher
bedding factor than that specified, higher strength pipe, a concrete cradle, cap or encasement, or by other means approved in
writing by the Engineer.
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601.2.3 Trench Grade:  Alignment and elevation stakes shall be furnished the Contractor at set intervals and agreed upon offsets.
On water main projects, elevation stakes will be furnished only when deemed necessary by the Engineer. In all cases where
elevation stakes are furnished, the Engineer will also furnish the Contractor with cut sheets.

For all pipe 12 inches or greater in diameter, the Contractor shall excavate for and provide an initial granular bedding at least 4
inches thick or 1/12 the O.D. of the pipe whichever is greater. This bedding material shall be placed at a uniform density with
minimum compaction and fine graded as specified below.

Bell or coupling holes shall be dug after the trench bottom has been graded. Such holes shall be of sufficient width to provide
ample room for caulking, banding, or bolting. Holes shall be excavated only as necessary to permit accurate work in the making
of the joints and to insure that the pipe will rest upon the prepared bottom of the trench, and not be supported by any portion of
the joint.

Depressions for joints, other than bell-and-spigot, shall be made in accordance with the recommendations of the joint manufacturer
for the particular joint used.

601.2.4 Fine Grading:  Unless otherwise specified in the plans and/or special provisions, the bottom of the trench shall be
accurately graded to provide uniform bearing and support for each section of the pipe at every point along its entire length, except
for portions of the pipe where it is necessary to excavate for bells and for proper sealing of the pipe joints.

601.2.5 Overexcavation:  Except at locations where excavation of rock from the bottom of the trench is required, care shall be
taken not to excavate below the depth indicated.

Unauthorized excavation below the specified grade line shall be refilled at the Contractor's expense with ABC material compacted
to a uniform density of not less than 95 percent of the maximum density as determined by AASHTO T-99 and T-191 or ASTM
D-2922 and D-3017. When AASHTO T-99, method A or B, and T-191 are used for density determination, MAG Detail 190 will
be used for rock correction.

Whenever rock is encountered in the trench bottom, it shall be overexcavated to a minimum depth of six inches below the O.D.
of the pipe. This overexcavation shall be filled with granular material placed with the minimum possible compaction.

Whenever unsuitable soil incapable of supporting the pipe is encountered, the Contractor will notify the Engineer and a field
determination will be made as to the depth of overexcavation and the granular fill required.

601.2.6 Excavation for Manholes, Valves, Inlets, Catch Basins and Other Accessories:  The Contractor may excavate to place
the concrete structure 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
or if precast structures are used, the Contractor shall overexcavate to place the structure and this overexcavation shall be backfilled
with the same material required for the adjoining pipe line trench and compacted per Table 601-2.

Any unnecessary excavation below the elevation indicated for the foundation of any structure shall be replaced with the same class
of concrete specified for the structure or with 1 1/2 sack controlled low strength material as specified in Section 728.  When the
replacement material is structural concrete, the material shall be placed at the same time as the structure.  However, when using
1 1/2 sack controlled low strength material, placement of the material shall be per Section 604 which will require a time lag
between the material and the structural concrete.  The placement of the additional material shall be at no cost to the Agency.

601.2.7 Pavement and Concrete Cutting and Removal:  Where trenches lie within the portland cement concrete section of
streets, alleys, driveways, or sidewalks, etc., such concrete shall be sawcut to neat, vertical, true lines in such a manner that the
adjoining surface will not be damaged. The minimum depth of cut shall be 1 1/2 inches or 1/4 of the thickness, whichever is
greater.

Asphalt pavement shall be clean-cut, with approved equipment and by approved methods in accordance with the requirements
of Section 336.

No ripping or rooting will be permitted outside limits of cuts. Surfacing materials removed shall be hauled from the job site
immediately, and will not be permitted in the backfill.
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601.2.8 Grading and Stockpiling:  All grading in the vicinity of trench excavation shall be controlled to prevent surface water
from flowing into the trenches. Any water accumulated in the trenches shall be removed by pumping or by other approved
methods.

During excavation, material suitable for backfilling shall be piled in an orderly manner, a sufficient distance back from the edges
of trenches, to avoid overloading and to prevent slides or cave-ins. Material unsuitable for backfilling, or excess material, shall
be hauled from the job site and disposed of by the Contractor.

The Contractor shall, prior to final acceptance of the work, submit a letter to the Contracting Agency stating the location of each
disposal site for all excess or unsuitable material and certify that he has obtained the property owner's permission for the disposal
of all such materials.

Where the plans and/or special provisions provide for segregation of topsoil from underlying material for purposes of backfill,
the material shall not be mixed.

601.2.9 Shoring and Sheeting:  The Contractor shall do such trench bracing, sheathing, or shoring necessary to perform and
protect the excavation as required for safety and conformance to governing laws. The bracing, sheathing, or shoring shall not be
removed in one operation but shall be done in successive stages as determined by the Engineer to prevent overloading of the pipe
during backfilling operations. The cost of the bracing, sheathing, or shoring, and the removal of same, shall be included in the unit
price for the pipe.

All shoring and sheeting deemed necessary to protect the excavation and to safeguard employees, shall be installed. See Section
107.

601.2.10 Open Trench:  Except where otherwise noted in the special provisions, or approved in writing by the Engineer, the
maximum length of open trench, where the construction is in any stage of completion (excavation, pipe laying or backfilling), shall
not exceed 1320 feet in the aggregate at any one location.

Any excavated area shall be considered open trench until all ABC for pavement replacement has been placed and compacted. With
the approval of the Engineer, pipe laying may be carried on at more than one separate location, the restrictions on open trench
applying to each location. Trenches across streets shall be completely backfilled as soon as possible after pipe laying.

Substantial steel plates with adequate trench bracing shall be used to bridge across trenches at street crossings where trench
backfill and temporary patches have not been completed during regular work hours. Safe and convenient passage for pedestrians
shall be provided. The Engineer may designate a passage to be provided at any point he deems necessary. Access to hospitals,
fire stations and fire hydrants must be maintained at all times.

601.3 PROTECTION OF EXISTING UTILITIES:

601.3.1 Utilities:  Unless otherwise shown on the plans or stated in the specifications, all utilities, both underground or 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.

If the Contractor desires to simplify his operation by temporarily or permanently relocating or shutting down any utility or
appurtenance, he shall make the necessary arrangements and agreements with the owner and shall be completely responsible for
all costs concerned with the relocation or shutdown and reconstruction. All property shall be reconstructed in its original or new
location as soon as possible and to a condition at least as good as its previous condition. This cycle of relocation or shutdown and
reconstruction shall be subject to inspection and approval by both the Engineer and the owner of the utility.

The Contractor shall be entirely responsible for safeguarding and maintaining all conflicting utilities that are shown on the plans
(Sections 107 and 105 apply). This includes overhead wires and cables and their supporting poles whether they are inside or
outside of the open trench. If, in the course of work, a conflicting utility line that was not shown on the plans is discovered, the
Contracting Agency will either negotiate with the owner for relocation, relocate the utility, change the alignment and grade of the
trench or as a last resort, declare the conflict as “extra work” to be accomplished by the Contractor in accordance with Section
104.
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601.3.2 Irrigation Ditches, Pipes and Structures:  The Contractor shall contact the owners of all irrigation facilities, and make
arrangements for necessary construction clearances and/or dry-up periods.

All irrigation ditches, dikes, headgates, pipe, valves, checks, etc., damaged or removed by the Contractor, shall be restored to their
original condition or better, by the Contractor at no additional cost to the Contracting Agency.

601.3.3 Building, Foundations and Structures:  Where trenches are located adjacent to building, foundations, and structures,
the Contractor shall take all necessary precaution against damage to them. The Contractor shall be liable for any damage caused
by the construction.

Except where authorized in the special provisions or in writing by the Engineer, water settling of backfill material in trenches
adjacent to structures will not be permitted.

601.3.4 Permanent Pipe Supports:  Permanent pipe supports for the various types and sizes of sewer, water and utility lines shall
conform to the Standard Details or the details shown on the plans. Such pipe supports shall be erected at the locations shown on
the plans and/or at any other locations as necessary as determined by the Engineer.

601.3.5 Electronic, Telephonic, Telegraphic, Electrical, Oil and Gas Lines:  These underground facilities shall be adequately
supported by the Contractor. Support for plastic pipes shall be continuous along the bottom of the pipe. Support for metal pipe
and electrical conduit may be continuous or nylon webbing may be used for suspension at no greater than ten-foot intervals.

The Contractor shall avoid damaging the plastic pipe, pipeways or conduits during trench backfilling and during foundation and
bedding placement.

There will be no measurement or payment for this work. The Contractor will include all associated costs in the unit  price for the
conduit installation.

601.4 FOUNDATION, BEDDING, BACKFILLING AND COMPACTION:

601.4.1 Foundation:  The material upon which the conduit or structure is to be placed shall be accurately finished to the grade
or dimensions shown on the plans or as directed by the Engineer. The bottom portion of the trench shall be brought to grade so
that the conduit or structure will be continuously in contact with the material on which it is being placed. If rocky or unsuitable
soil is encountered, Subsection 601.2.5 applies.

601.4.2 Bedding:  Bedding shall consist of granular material containing no pieces larger than 1 1/2 inches and free of broken
concrete, broken pavement, wood or other deleterious material. Open graded rock will not be used without the written approval
of the Engineer.

Where water consolidation is used, bedding for conduits, 24 inches or less in I.D., may be placed in one lift. For larger conduits
the first lift shall not exceed the springline of the pipe.

Where mechanical compaction is used, the moisture content shall be such that the specified compaction can be obtained. The first
lift shall be 8 inches or two-thirds of the distance to the springline whichever is greater. Succeeding lifts shall not exceed 2 feet
loose and extreme care will be taken to prevent damage to or movement of the conduit by the compaction equipment.

601.4.3 Backfill:  Backfill shall be sound earthen material free from broken concrete, broken pavement, wood or other deleterious
material.  Unless otherwise specified, this may be native material with no piece larger than 4 inches, select material or aggregate
base course.  Backfill under street pavement shall be constructed per Detail 200 with the type of replacement noted on the plans
or in the special provisions.  Unless otherwise noted, backfill under single curb, curb and gutter, sidewalk, driveways, valley
gutters, etc. shall be the same as the adjacent street pavement.

Where water consolidation is used, backfill will be placed in lifts as required in the following table prior to settlement.



SECTION 601

601-5 Revised 2009

Trench Width Backfill Lifts

18” to 24” Not to exceed 4’
25” to 36” Not to exceed 6’
 Over 36” Not to exceed 8’

The above backfill lift limitations are not applicable when water saturation is done by the jetting method.

Where mechanical compaction is used, backfill shall be placed in lifts the height of which shall not exceed that which can be
effectively compacted depending on the type of material, type of equipment and methods used, and under no circumstances shall
exceed 4 feet.

Backfill, around utilities that are exposed during trench excavation, shall be placed in accordance with the bedding methods.

601.4.4 Compaction Densities:  Unless otherwise provided in the plans and/or special provisions, the trench backfill shall be
thoroughly compacted to not less than the densities in Table 601-2 when tested and determined by AASHTO T-99 and T-191 or
ASTM D-2922 and D-3017. When AASHTO T-99, method A or B, and T-191 are used for density determination, MAG Detail
190 will be used for rock correction. All compaction discussed within this section shall be performed within 2 percentage points
of optimum moisture content unless otherwise noted in the project plans or project specifications.

The density required will depend on the Type shown on the plans and/or called for in the special provisions.  Density required
for each type shall comply to Table 601-2.

TABLE 601-2
MINIMUM TRENCH COMPACTION DENSITIES

Backfill
Type Location

From Surface
To 2 feet

Below Surface

From 2 feet
Below Surface

To 1 foot Above
Top of Pipe

From 1 foot
Above Top of

Pipe to Bottom
of Trench

I

Under any existing or proposed
pavement, curb, gutter, sidewalk, or such
construction included in the contract, or
when any part of the trench excavation is
within 2-feet of the above.

100% for
granular 

95% for non-
granular

90% 90%

II
On any utility easement street, road or
alley right-of-way outside limits of (I). 85% 85% 90%

III
Around any structures or exposed
utilities.

95%
in all cases

Note: The type required will generally be shown on the plans and the plans will govern. Where no type is shown on the plans,
the type shall comply with Table 601-2.

A consideration in determining the backfill Types as shown on the plans, is based on the trench widths as shown in the Contract
Documents. If these trench widths increase beyond those widths referred to above and fall within the 2-foot limit of paved surfaces
and other improvements due to construction exigencies, the backfill designation for that portion within the 2-foot limit of such
improvements shall be Type I even though Type II backfill is shown on the plans.

601.4.5 Compaction Methods:  Water consolidation by jetting shall be accomplished with a 1 1/2 inches pipe of sufficient length
to reach the bottom of the lift being settled with adequate hose attached and a water pressure of not less than 30 psi. All jetting
shall be accomplished traversely across the trench at intervals of not more than 6 feet with the jetting locations on one side of the
trench offset to the jetting locations on the other side of the trench. The entire lift shall be leveled and completely saturated
working from the top to the bottom.
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Jetting shall be used as the consolidation method for all conduit bedding. The Contractor shall be entirely responsible for
establishing each lift depth so as to avoid floating the conduit being placed and shall make any repair or replacement at no cost
to the Contracting Agency. However, for conduit larger than 24 inches I.D. the first lift shall not exceed the springline of the
conduit.

Flooding is not acceptable as a water consolidation method unless authorized in the specification or by a written change order.
It will consist of the inundation of the entire lift with water and then puddled with poles or bars to insure saturation of the entire
lift. 

Where jetting or flooding is utilized and the surrounding material is such that it does not permit proper drainage, the Contractor
shall provide, at his expense a sump and a pump at the downstream end to remove the accumulated water.

The use of water consolidation does not relieve the Contractor from the responsibility to make his own determination that such
methods will not result in damage to existing improvements. The Contractor shall be responsible for any damage incurred.

Where water consolidation is not permitted or does not result in adequate compaction, the backfill material shall be compacted
with hand and/or mechanical work methods using equipment such as rollers, pneumatic tamps, and hydro-hammers or other
approved devices which secure uniform and required density without injury to the pipe or related structures.

Where Type I backfill is required, water consolidation will not be permitted for non-granular material, except in the following
situation. In a new development prior to paving and prior to opening the area to public traffic, water consolidation, will be
permitted for non-granular material at the Contractor's discretion and responsibility.

601.4.6 Specifications for Granular Material:  For purposes of this specification, granular material shall mean material for
which the sum of the plasticity index and the percent of the material passing a No. 200 sieve shall not exceed 23. The plasticity
index shall be tested in accordance with AASHTO T-146 Method A (Wet Preparation), T-89 and T-90.

601.4.7 Rights-Of-Way Belonging to Others:  Backfill and compaction for irrigation lines of the Salt River Valley Water Users'
Association and Roosevelt Irrigation Districts and for trenches in State of Arizona and Maricopa County rights-of-way outside
the limits of the Contracting Agency shall be accomplished in accordance with their permit and/or specifications.

601.4.8 Test Holes:  Boring logs shown on the plans do not constitute a part of the contract and are included for the Contractor's
convenience only. It is not intended to imply that the character of the material is the same as that shown on the logs at any point
other than that where the boring was made. The Contractor shall satisfy himself regarding the character and amount of rock, gravel,
sand, silt, clay and water to be encountered in the work to be performed.

601.4.9 Foundation and Bedding for Electronic, Telephonic, Telegraphic, Electrical, Oil and Gas Lines:  Foundation and
bedding for these underground facilities shall be native material or sand which conforms to the grading requirement of ASTM C-
33 for fine aggregate. When backfill material consists of aggregate base course, crushed stone, or other material containing stones,
only sand will be used for foundation, and bedding. The foundation depth shall be six inches and bedding depth shall be one foot
above the top of the facility. Compaction will be in accordance with Section 601.

601.5 CONTRACTOR CERTIFICATION OF INSTALLATION PROCEDURES:

When requested in the Special Provisions or by the Engineer prior to installation, the Contractor shall furnish to the Contracting
Agency an affidavit (certification) from the pipe manufacturer (or his designee) stating that the Contractor is familiar with the
manufacturer’s suggested installation methods and procedures and the installation complies with those procedures and is consistent
with MAG requirements.

Also, when required in the Special/Technical Provisions or requested by the Engineer, the pipe manufacturer or his designee will
review the Contractor’s methods and procedures for pipe installation in the field.  The Contractor will make any adjustments in
the installation as recommended by the manufacturer or his representative.  If necessary, the Contractor may be required to
reinstall or provide corrections to pipe installed prior to the field review at no cost to the Agency.  Once the manufacturer or his
representative has reviewed the Contractor’s installation methods and the Contractor has adjusted his installation methods as
recommended by the same, the manufacturer or his representative shall furnish to the Contracting Agency an affidavit
(certification) that the Contractor’s installation methods and procedures, at the time of the review, complied with the
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manufacturer’s installation practices.  The affidavit must provide the name of the manufacturer’s representative witnessing the
pipe installation.

601.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION:

601.6.1 Grading:  The Contractor shall do such grading in the area adjacent to backfilled trenches and structures as may be
necessary to leave the area in a neat and satisfactory condition approved by the Engineer.

601.6.2 Restoring Surface:  All streets, alleys, driveways, sidewalks, curbs, or other surfaces, in which the surface is broken into
or damaged by the installation of the new work, shall be resurfaced in kind or as specified to the satisfaction of the Engineer in
accordance with Section 336.

601.6.3 Cleanup:  The job site shall be left in a neat and acceptable condition. Excess soil, concrete, etc., shall be removed from
the premises.

601.6.4 Temporary Pavement:  The Contractor shall install temporary asphalt pavement or the first course of permanent
pavement replacement in accordance with Section 336 immediately following backfilling and compaction of trenches that have
been cut through existing pavement. Except as otherwise provided in Section 336, this preliminary pavement shall be maintained
in a safe and reasonably smooth condition until required backfill compaction is obtained and final pavement replacement is
ordered by the Engineer. Temporary paving removed shall be hauled from the job site and disposed of by the Contractor at no
additional cost to the Contracting Agency.

601.7 PAYMENT:

No pay item will be included in the proposal, nor direct payment made for trench excavation, backfilling, compaction, or
placement of temporary pavement. The cost of these features of the work shall be included in the unit price per linear foot for
furnishing and laying pipe.
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Where the nature of the soil, or the structure under which the conduit is being jacked is such that, there is increased danger of a
cave-in or damage to said structure, the method of jacking the conduit shall be as specified below.

The leading section of conduit shall be equipped with a jacking head securely anchored thereto to prevent any wobble or alignment
variation during jacking operations. The length and details of the jacking head shall be subject to the written approval of the
Engineer. Excavation shall be carried out entirely within the jacking head and no excavation in advance thereof will be permitted.
Every effort shall be made to avoid any loss of earth outside of the jacking head. Excavated material shall be removed from the
conduit as excavation progresses, and no accumulation of such material within the conduit will be permitted. Upon completion
of the jacking operations, all voids around the outside face of the conduit shall be filled by grouting through each of the previously
constructed grout holes to the satisfaction of the Engineer. The grout shall be a mixture of one part cement to three parts sand and
a mixture by volume.

Grouting equipment and material shall be on the job before jacking operations are started in order that grouting around the jacked
conduit may be started immediately after the jacking operation. After grouting, the holes in the conduit shall be repaired to the
satisfaction of the Engineer.

618.5 VIDEO INSPECTION OF NEW MAINLINE STORM DRAINS:

The Contractor shall provide the Engineer with an annotated video inspection record (either VHS or DVD format) of the new
mainline storm drain pipeline. The video shall clearly show all joints, seals, connecting pipes, and manholes.  This video shall
be provided to the Engineer, and reviewed and approved by the Engineer prior to the Contractor being allowed to place the final
pavement over the storm drain line.  No separate payment will be made for this inspection; the cost of the video inspection shall
be included in the cost of the pipe.

618.6 MEASUREMENT:

(A) Main Line Pipe: Shall be the number of linear feet of pipe laid as measured along the pipe axis.

Unless hereinafter modified, measurement shall extend through manholes when no change in pipe size occurs. When a change
in pipe size occurs within a manhole, unless hereinafter modified, measurement for each size will be taken to the centerline of the
manhole.

(B) Connecting Pipe: Shall be the number of linear feet of pipe installed, as measured along the pipe axis from a main line pipe,
or a manhole, or a catch basin to a catch basin, or a plugged end, and shall include the portions of the connecting pipe embedded
in the above structures.

(C) Jacked Pipe: Shall be made at the ground surface and shall be the number of linear feet of ground surface undisturbed by the
cut and cover construction on either side of the jacked section.

618.7 PAYMENT:

(A) Main Line Pipe: Will be paid at the unit price bid per linear foot, to the nearest foot, for each size and type of pipe and shall
be compensation in full for furnishing and installing the type of pipe as specified and as shown on the plans including removal
of obstructions, excavation, bedding, backfilling, compacting, testing, joint materials, joining, collars, and field closures.

(B) Connecting Pipe: Will be paid at the unit price bid per linear foot, to the nearest foot for each size of pipe and shall be
compensation in full for furnishing and installing complete in place as shown on the plans and as specified, the connecting pipe
and specials including spur connections, removal of obstructions, excavation, bedding, backfilling, compacting, joint materials,
joining, collars, field closures, and testing.

(C) Jacked Pipe: Will be paid the same as for main line pipe.
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CAST-IN-PLACE CONCRETE PIPE

620.1 GENERAL:

This specification covers cast-in-place non-reinforced concrete pipe intended for use as storm sewers or irrigation lines. The
abbreviated title is CIPP. CIPP is conduit made of portland cement concrete cast monolithically in a properly prepared trench,
using equipment specifically designed for this purpose. The type of equipment to be used by the Contractor must be approved by
the Engineer and the Contractor may be required to furnish evidence of the successful use of this equipment on prior work. CIPP
will be placed only:

(A) By experienced operators. The Engineer will be the sole judge as to experience level.

(B) In the presence of the Engineer.

(C) In ground capable of standing unsupported from the bottom of the trench to the top of the pipe without sloughing.

(D) In fill when it can be demonstrated to the satisfaction of the Engineer that the fill will adequately support the pipe.

620.2 MATERIALS:

620.2.1 Cement shall be ASTM C-150, Type II, low alkali as per Section 725.

620.2.2 Sand aggregate used for concrete and mortar shall conform to Section 701. Maximum size of the aggregate shall not be
greater than a of the minimum wall thickness up to and including a wall thickness of 4 1/2 inches. The maximum aggregate size
is 1 1/2 inches.

620.2.3 Water used for concrete and for curing the pipe shall be as per Section 725.

620.2.4 Concrete shall be Class A in accordance with Section 725. Slump shall be the minimum required for satisfactory
placement of the concrete by the equipment used by the Contractor. The slump shall not exceed 3 inches.

620.2.5 Bonding mortar shall consist of two (2) or more parts of cement to three (3) parts of sand by volume.

620.3 CONSTRUCTION METHODS:

620.3.1 Excavation: The trench will be neatly excavated with vertical sides and semi-circular bottom. The trench shall be shaped
to form the bottom outside of the pipe on the alignment and to the grades specified in the plans. Departure from and return to
established grade shall not exceed 1 inch per 10 linear feet with a maximum allowable departure of 1 1/2 inches. Departure from
and return to specified alignment shall not exceed 2 inches per 10 linear feet with a maximum allowable alignment departure of
4 inches. The bottom of the trench, hereinafter known as the trench form, will be shaped to provide full, firm, and uniform support
by undisturbed earth or compacted fill for at least the bottom 210 degrees of the pipe. Density of the fill shall be at least five
percent (5%) greater than the natural inplace soil, but in no case less than 85 percent (85%) when tested in accordance with
AASHTO T-99, Method A and T-191 or ASTM D-2922 and D-3017.

When it is necessary to install the pipe in rocky areas, the rock will be removed and replaced with suitable fill material compacted
to proper density. The rock will be over-excavated to leave a 6 inches minimum compacted soil cushion between the rock and
the pipe. For construction accuracy, areas left void by rock removal will be completely filled with compacted material, then
trenched for the pipe as though natural ground. If the rock below the pipe subgrade is fractured or fragmented or if it consists of
large cobblestones or boulders, the replacement fill material will be carefully selected to insure that it is of such gradation that
it will not be removed downward by fluctuation of the water table. In no case will expansive soils be used for fill. A similar
procedure of over-excavation, backfill, compaction, and retrenching will be used where sloughing sand or where soft or spongy
soil conditions are encountered. When expansive clays are encountered, they will be thoroughly moistened by ponding, to
completely expand the soil, and the moisture maintained until the concrete is placed.

Where the pipe is to be constructed through fill materials, such fill shall have stability in the zone of the trench form equal to firm
undisturbed earth, in the area adjacent to the fill.
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PORTLAND CEMENT TREATED BASE

705.1 GENERAL:

The cement treated base shall consist of furnishing all materials in accordance with these specifications. The estimated cement
requirement is 3 1/2 percent by weight of the dry aggregate. The cement shall be Type II, low alkali.

705.2 AGGREGATE FOR CEMENT TREATED BASE:

The aggregate for cement treated base shall conform to the requirements of Section 701 except the plasticity of the material
passing the No. 40 sieve shall not exceed 5 and the grading shall be per Table 705-1.

TABLE 705-1

CEMENT TREATED BASE GRADATION

Sieve Size Percentage By Weight
Passing Screen

1 1/2 inches 100

No. 4 40-70

No. 40 30 Max.

No. 200 38000

705.3 PORTLAND CEMENT AND WATER:

Portland cement and water shall conform to the requirements of Section 725.

705.4 COMPRESSIVE STRENGTH OF CEMENT TREATED BASE:

The minimum compressive strength at 7 days shall not be less than 500 psi when tested in accordance with ASTM D-1633.

705.5 BITUMINOUS MATERIAL FOR CURING SEAL:

Bituminous material for curing seal shall conform to the requirements of Sections 712 or 713 for the type specified.
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RECLAIMED ASPHALT PAVEMENT

709.1 DESCRIPTION:

Reclaimed Asphalt Pavement (RAP) is pavement containing RAP asphalt and RAP aggregates, which has been processed to 1
1/2 inches maximum size and is free of detrimental quantities of organic, non-granular soils and deleterious materials. The stored
RAP shall be uniform in appearance and well graded from fine to coarse.

709.2 STORAGE:

RAP shall be stored in such a manner to permit ready inspection and shall be protected from contamination. Any portion of the
stockpile that has been consolidated so that the uniformity is affected, will require reprocessing prior to use.

709.3 TEST REQUIREMENTS:

Prior to the use of RAP in a recycled asphalt concrete mix, the reclaimed asphalt concrete supplier shall furnish the Engineer with
the following test reports from the stockpiles that are to be used for recycling.

(A)  Sand equivalent test of the unextracted RAP: Minimum of 80 when tested in accordance with ASTM D-2419 or AASHTO
T-176.

(B) RAP asphalt content ASTM D-2172 and D-1856.

(C) “Gradation test of sample aggregate in accordance with AASHTO T-30, “Standard Method of Test for Mechanical Analysis
of Extracted Aggregate,” when solvent extraction or incineration methods are utilized to determine asphalt content.”
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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, ½ inch, ¾ inch and Base (1”) mix. 

Each mix shall be designed using Marshall or Gyratory compaction methods. Either Gyratory or Marshall Mixes may be used for
low or high traffic conditions, as determined by the agency. Low traffic conditions are conditions where the asphalt mix will be
subject to low volume and low weight vehicle usage.  Examples of this condition are residential streets, most parking lots and
residential minor collector streets.  High traffic conditions are conditions where the asphalt mix will be subject to high volume
and/or heavy weight vehicle usage as found on major collector, arterial and commercial streets.  Street classifications (i.e. minor
collector and major collector) shall be determined by the specifying agency. 

The following table (Table 710-1) displays the recommended lift thickness for various asphalt concrete mix designations found
within Section 710. Please note that these recommended lift thicknesses are minimums 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 150% of
the Minimum 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  MINIMUM LIFT THICKNESS’S for ASPHALT CONCRETE
MIXES

Asphalt Concrete Mix
Designation

(inches)

Minimum Lift Thickness
Marshall Mixes

Minimum Lift Thickness
Gyratory Mixes

3/8” 1.0 inches 1.5 inches

1/2" 1.5 inches 2.0 inches

3/4" 2.5  inches 3.0 inches

Base 3.0 inches n/a

710.2 MATERIAL:

710.2.1 Asphalt Binder:  The asphalt binder specified in this section has been developed for use in desert climate conditions.
Should it be utilized 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 Low Traffic High Traffic
Fractured Faces, %

  (Coarse Aggregate Only)

Arizona 212 75, 1 or more 85, 1 or more

80, 2 or more
Uncompacted Voids, % Min. AASHTO T-304,

Method A
42 45

Flat & Elongated Pieces, % 5:1 Ratio ASTM D-4791 10.0 Max. 10.0 Max.
Sand Equivalent, % AASHTO T-176 50 Min. 50 Min.
Plasticity Index AASHTO T-90 Non-plastic Non-plastic

L.A. Abrasion, %Loss AASHTO T-96 9 max.  @ 100 Rev.

40 max. @ 500 Rev.

9 max.  @ 100 Rev.

40 max. @ 500 Rev.
Combined Bulk Specific Gravity AI MS-2/SP-2 2.35 – 2.85 2.35 – 2.85
Combined Water Absorption AI MS-2/SP-2 0 – 2.5% 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 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 C-1097 or Portland cement conforming to ASTM C 150Type II or ASTM C 595 Type IP.  The amount
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 1 year 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.
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(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 mix design report shall state the traffic condition (low or high traffic) and size designation.  In all cases Gyratory
based mix designs shall be designated as high traffic mixes. Marshall based mix design shall be designated either low
or high traffic mixes.

(6) 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 (AASHTO
T 283), 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.

(7) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within
the mix design.

(8) 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.

(9) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed.

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 utilize 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 utilize the compactive
effort of 75 blows per side of specimen.  The mix shall comply with the criteria in Table 710-3.
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TABLE 710-3

MARSHALL MIX DESIGN CRITERIA
Requirements Designated Test

Criteria 3/8” Mix 1/2” Mix 3/4” Mix  Base
Mix

Method

1. Voids in Mineral Aggregate: %, min 15.0 14.0 13.0 12.0 AI MS-2

2. Effective Voids: %, Range 4.0 ± 0.2 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 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 0.6 –
1.4

AI MS-2

5. Tensile Strength Ratio: %, Min. 65 65 65 65 AASHTO T-283

6. Dry Tensile Strength: psi, Min. 100 100 100 100 AASHTO T-283

7. Stability: pounds, Minimum 2,000 2,500 2,500 3000 AASHTO T-245

8. Flow: 0.01-inch, Range 8 - 16 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 Base Mix

1-1/4 inch 100
1 inch 100 90-100

3/4 inch 100 90 – 100 85-95
1/2 inch 100 85 – 100 --- ---
3/8 inch 90-100 62 – 85 62 – 77 57-72

No. 8 45-60 40 – 50 35 – 47 33-43
No. 40 10-22 10 – 20 10 – 20 9-18

No. 200 2.0 – 10.0 2.0 – 10.0 2.0 – 8.0 1.0 – 7.0

* 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.

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
completed mix design shall meet all the mineral aggregate and mix design criteria specified herein. 

For purposes of design, the number of gyrations shall be 8 for Nini, 100 for Ndes, and 160 for Nmax. The corrected density of
the specimens shall be less than 89.0 percent of maximum theoretical density at 8 gyrations. The corrected density of the
specimens shall be less than 98.0 percent of maximum theoretical density at 160 gyrations.
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The Gyratory mix shall comply with the criteria in Table 710-4.

TABLE 710-4

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 AASHTO T-283
6. Dry Tensile Strength: psi, Min. 75 75 75 AASHTO T-283
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.

710.3.2.3 Moisture Sensitivity Testing: Moisture sensitivity testing will be performed in accordance with AASHTO Test Method
T-283 for both Marshall and Gyratory mix designs, without the freeze/thaw cycle(s). The minimum required Tensile Strength
Ratio is indicated in the tables above.
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MICROSURFACING MATERIALS

714.1 GENERAL:

Microsurfacing materials shall consist of a properly proportioned mixture of cationic polymer modified asphalt emulsion, mineral
aggregates, mineral filler, water, and other additives.

714.2 AGGREGATE:

714.2.1  Mineral Filler:  Mineral filler, as required by the mix design, shall be any recognized brand of non-air-entrained Type
I/II normal Portland cement that is free of lumps and clods, with a minimum of 85% passing the #200 sieve, added by weight of
aggregate as specified by the mix design.

714.2.2  Mineral Aggregate:  Mineral aggregate shall consist of sound, durable crushed stone or crushed gravel, per Section 701,
and approved mineral filler.  The material shall be free from vegetable matter and other deleterious substances.  Aggregates shall
be 100% crushed with no rounded particles.  No natural sand will be allowed.  The mineral aggregate shall conform to Table 715-1
for gradation only.  Application rates shall be 18-24 pounds of aggregate/square yard for Type II, and 24-35 pounds/square yard
for Type III.

The mineral aggregate and mineral filler shall have a sand equivalency value not less than 50 (ASTM D 2419) and be non-plastic.

If more than one kind of aggregate is used, the correct amount of each kind of aggregate needed to produce the required gradation
shall be proportioned separately in a manner that will result in a uniform and homogeneous blend.  The final blended aggregate
shall meet the above requirements for grading, sand equivalency, and plasticity.

714.3  BITUMINOUS MATERIAL:  

The Polymerized Emulsion is a slow-setting, cationic type emulsion for mixing applications and seal coats.  A minimum of 4%
saturated polymer shall be high sheared into the asphalt prior to the emulsification process.  The Agency may choose to sample
the polymerized asphalt for testing.  The amount of polymer will be based on weight of polymer and asphalt (total weight) and
be certified by the supplier.  The polymerized emulsion will meet the following specifications listed in Table 714-1.
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Table 714-1

Polymerized Emulsion

Test AASHTO Method Specification Limits

Tests on Emulsion

Viscosity, SSF, @ 77"F. sec. T-59 15-100

Sieve Test, % T-59 0.30 Maximum

Particle Charge T-59 Positive

Storage Stability, 24 hr. % T-59 1.0 Maximum

Evaporation Residue, % Arizona 512 60 Minimum

Tests on Evaporation Residue             Arizona 504

Kinematic Viscosity 275"F.cst T-201 650 Minimum
Penetration, 77"F 100g

@ 5 sec
T-49 40-90

Softening Point, degrees F. T-53 140 Minimum

Ductility, 77%, 5 cm/min. T-51 60 Minimum

Tests on Evaporation Residue after RTFO

Kinematic Viscosity, 275"F. aging
ratio, cst

T-201 2.5 Maximum

Softening Point, degrees F. T-53 140 Minimum
The emulsion, upon standing undisturbed for a period of twenty-four (24) hours, shall  

show no white or milky colored substance on its surface, and shall be a homogeneous brown color throughout.

714.4  MODIFIER TYPE AND CONTENT:

The modifier shall be saturated.  The use of latex type modifier will be allowed only if both the test results and field performance
are accepted by the Engineer.  The asphalt cement shall contain a minimum of 4% solid polymer by weight of asphalt residue,
sheared into the asphalt prior to emulsification.  Plant verification by the Agency, and certification of the polymer content and
type by the supplier, will be required throughout the duration of the contract.  Each tank of emulsion produced shall be certified
as to its compliance with these specifications;  this certification shall be provided to the Agency.

714.5  WATER:

Water shall be potable water, free of any injurious impurities.  The Contractor shall identify the water source to the Agency.

714.6  ADDITIVES:

Additives may be used to accelerate or retard the breaking point and set times of the mix, or to improve the resulting finished
surface.

The use of additives in the mix shall be supplied in quantities predetermined by the laboratory mix design.

714.7  TEST CERTIFICATES AND REPORTS:

Test certificates and reports for the bituminous material shall be furnished in accordance with Section 711.3.
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