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ADDENDUM NO. 1

PROJECT TITLE: Access Road and Parking Lot Improvements

DATE: January 14, 2026

This addendum shall be included in, and be considered a part of the plans and specification for the above named
project.

Addendum No. 1 is issued to notify you of the revisions and/or corrections to the following items that were posted on
the City of Tombstone website.

BEGIN ADDENDUM NO. 1

Prospective bidders and interested parties are hereby directed to make the following changes to the plans and
specifications for the above referenced project. This addendum shall be affixed to the contract documents and the
signature of the receiving party shall be placed on page ‘B – 1’ of the specifications.

I. SPECS DIVISION I  - Agreement Documents

Remove and Replace Sheet B-3 of the Bid Proposal Packet. Bid schedule updated to include updated
Specification Number and Bid Items 16-18.

II. SPECS DIVISION V – Technical Specifications

Specifications Division V shall be replaced in its entirety. Revised Items to include MAG specifications in
lieu of ADOT where applicable.

III. PLAN SHEETS:

Remove the following plan sheets and Replace with the attached sheets:

Sheet Number Title Description Narrative
C1.2 Notes & Legend Updated Spec Number for Quantities
C3.1 Paving Plan Updated curb details to MAG
C3.2 Typical Sections Updated Pavement Materials to MAG

End Addendum No. 1



                   Tombstone Municipal Airport Issued for Bid
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Division 01
Bid Proposal

B-3

CONTRACTOR NAME: _______________________________________

BID SCHEDULE

Item Specification  Unit
No. Number Bid Item Description  Quantity  Unit  Price  Amount

1 ADOT 106 Contractor Quality Control 1 LS

2 ADOT 810 Storm Water Pollution Prevention 1 LS

3 ADOT 901 Mobilization/Demobilization 1 LS

4 MAG 420 Remove and Salvage Existing Fence and Gate 50 LF

5 MAG 420
Installation of Temporary Construction Fence and
Gate 80 LF

6 ADOT 925 Construction Surveying and Layout 1 LS

7 ADOT 202 Sawcut and Removal of Bituminous Pavement 10 SY

8 MAG 201 Clearing and Grubbing 0.3 AC

9 MAG 205 Excavation and Removal of Existing Soils 59 CY

10 MAG 211 Fill with Select Material 16 CY

11 MAG 301 Compacted Subgrade - 6" Depth 840 SY

12 MAG 702 Aggregate Base Course 140 CY

13 MAG 710 Asphalt Mix Pavement 160 TONS

14 MAG 340 6" Vertical Curb 250 LF

15 MAG 728 Controlled Low Strength Material 6 CY

16 ADOT 708 White Pavement Markings 70 SF

17 ADOT 706 In-pavement 2-Way Plastic Reflectors 32 EA

18 MAG 420 Installation of Salvaged Fence and Gate 50 LF

TOTAL BID AMOUNT
(IN NUMBERS) $__________________________

TOTAL BID AMOUNT
(IN WORDS):
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Division V – Civil Technical Specifications SP-i
Table of Contents

DIVISION V

CIVIL TECHNICAL SPECIFICATIONS

TABLE OF CONTENTS

ITEM  TITLE PAGE

ADOT-202  Removal of Structures and Obstructions ............................................................................ A-202

ADOT-706 Raised Pavement Markers ................................................................................................... A-706

ADOT-708  Waterborne Pavement Markings ........................................................................................ A-708

ADOT-810  Erosion Control and Pollution Prevention ......................................................................... A-810

ADOT-901 Mobilization ......................................................................................................................... A-901

MAG-106  Control of Material ..............................................................................................................M-106

MAG-201  Clearing and Grubbing ........................................................................................................M-201

MAG 205 Roadway Excavation ...........................................................................................................M-205

MAG-211  Fill Construction ..................................................................................................................M-211

MAG-301  Subgrade Preparation...........................................................................................................M-301

MAG-310  Placement and Construction of Aggregate Base Course ...................................................M-310

MAG-321  Placement and Construction of Asphalt Concrete Pavement ...........................................M-321

MAG-337  Asphalt Pavement Crack Sealing and Crack Filling .........................................................M-337

MAG-340  Concrte Curb, Gutter, Sidewalk, Curb Ramps, Driveway and Alley Entrance ...............M-340

MAG-420  Chain Link Fence .................................................................................................................M-420

MAG-701  Aggregate    ..........................................................................................................................M-701

MAG-702  Base Material .......................................................................................................................M-702

MAG-710  Asphalt Concrete  ................................................................................................................M-710

MAG-725  Portland Cement Concrete ..................................................................................................M-725

MAG-728  Controlled Low Strength Material ......................................................................................M-728
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:1,�+9/=:�A1955�3,�6,:,;?/=,6�3*�:1,�?9=4B9E:4;,;D���:�8/55�3,�:1,�
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+;,A,;>9:/>,A�9=6�955�<:1,;�966/:/>,AC�A<�:19:�:1,�+9/=:�A1955�;,:9/=�/:A�
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P,96�E<=E,=:;9:/<=A�A1955�=<:�,ME,,6�	D		Q�+,;E,=:�3*�8,/01:�-Q	�++?7�
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63+�F21�8*).*,�:+28(;�2�-3+6�*-�1234.�35�8,204�8*04;�)*N(,34F�:*.'�:+2)G�
248�0'3.(�1*,.3*45�*-�.'(�)'2,.�*4�2�N2)EE6�1+2.(<���'(�-3+6�5'2++�:(�
2++*0(8�.*�8,/�JO�'*E,5<��P-.(,�)2+3:,2.34F�.'(�6(.(,�2))*,834F�.*�.'(�
624E-2).E,(,Q5�345.,E).3*45;�6(25E,(�.'(�,(-+().24)(�*N(,�.'(�0'3.(�248�
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��������� !��"�#� $�%�#��"�#& ' �(�)����%��*# !�+�*'#$��,�* !���)�*# !�� !�#�
"�#'���$#!�#!��%�#�� !�#!�# ��$ �$-'#� �!��.�!�#��,/	�0�,���1���"�2�345�
��1���"��6�)���#�*�� ����)��!��7��89��:���.���%��*# !��)�����%���.�!�
#!��$%�$8��%��. "$�" �(� !�;��&"�<! �"�#�����0�,���1���"�2�3/=���1���"�
�6�#$$��� !1����>��?�@=A/9���%��. "$�" �(���#"-����"%#''�&�� !��%��
�#!1��)����A
����5	�;��&"�<! �"+� !$'-" .�9��>'"�+�$%�$8�)���#!(�" 1!"��)�
 !"�#& ' �(9�
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��������� !��%�#�F"%�#��"�#& ' �(�)����%��*# !�+�,�* !���)��%��*# !�� "�
"%�#���� !�#�G#� !1�H'�!����#��% 1%�"*�������,=	���1���"�2�3AA���1���"�
�69���%��&'�!����"%�-'��%#.��#�� 1%��) �� !1�' ���#*����!��� ������ ! � I��
.�'#� '��'�""9��G%�!��%��*# !����#$%�"�,=	���1���"�2�3AA���1���"��6+�
"��*��%��&'�!���+� ���� #��'(�*�-���%��*# !�� !���#�"#�*'��$#!+�#!��
#**'(�#�$�.������"�#'��%��$#!9��J����%��*# !��$��'��.��! 1%��#!���K#� !��
)���L�'' !1������%���" 1!"��)� !"�#& ' �(9��?�#"-���. "$�" �(� !�;��&"�<! �"�
#�����0�,���1���"�2�3/=���1���"��6+�#$$��� !1����>��?�@=A/9���%��
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 !$'-" .�9���)�!���7 �% !��%��-**���' � �+��-!����#'�"�' �"��!��%��"%�#����
*# !��#!��#�L-"��"�' �"+� )�!�$�""#�(+�&(�#�� !1�7#���������#$%��%��
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#!���(*�����*# !��"%#''�"%�7��%��)�''�7 !1�*��*��� �"�#��#�& �!��
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SECTION 106 
 

 
106-1 

Standard Specifications for   
Public Works Construction 

CONTROL OF MATERIALS 
 
106.1 SOURCE OF MATERIALS AND QUALITY: 
 
All construction materials to be used on the work or incorporated into the work, equipment, plant, tools, appliances or methods 
to be used on the work shall be subject to the inspection and approval or rejection of the Engineer. 
 
The materials used on the work shall meet all quality requirements of the contract. In order to expedite the inspection and 
testing of materials, the Contractor shall notify the Engineer of his proposed source of materials prior to delivery. At the option 
of the Engineer, materials may be approved at the source of supply before delivery is started. If it is found after trial that sources 
of supply for previously approved materials do not produce specified products the Contractor shall furnish materials from other 
sources. 
 
Unless otherwise noted, all materials used in the project shall be new and unused. Additionally, any new materials used in this 
project that are damaged during the construction of the project and prior to final acceptance, as determined by the Engineer, 
shall be replaced by the Contractor with new material at no additional cost to the Contracting Agency. 
 
106.2 SAMPLES AND TESTS OF MATERIALS: 
 
All materials to be incorporated in the work may be subject to sampling, testing and approval, and samples furnished shall be 
representative of the materials to be used. The Engineer may select samples, or may require that samples be delivered by the 
Contractor to a laboratory designated by the Engineer. 
 
The Contracting Agency will pay for the initial or normal test required by the Engineer to guard against unsuitable materials 
or defective workmanship. Additional tests, required due to failure of the initial or normal test(s), shall be paid for by the 
Contractor. The Engineer will designate the laboratory which will accomplish the additional test(s). 
 
The procedures and methods used to sample and test materials will be determined by the Engineer. Unless otherwise specified, 
samples and tests will be made in accordance with either: the Materials Testing Manual of the Contracting Agency; the standard 
methods of AASHTO or ASTM, which were in effect and published at the time of issuance of the solicitation for a construction 
price proposal (aka: at the time of advertising for bids). 
 
The laboratory responsible for the test shall furnish at least one copy of the test results to the Engineer, to the Contractor, and 
to the appropriate material supplier. 
 
With respect to certain manufactured materials, the Engineer may permit the use of some materials prior to sampling and testing 
provided they are delivered with either a certificate of compliance or analysis or both, stating that the materials comply in all 
respects with the requirements of the specifications. These certificates shall be furnished in triplicate and clearly identify each 
delivery of materials to the work area. The certificates shall be signed by a person having legal authority to bind the supplier 
or manufacturer. 
 
106.2.1 Certificate of Compliance: A Certificate of Compliance shall be submitted on the manufacturer’s or supplier’s official 
letterhead, and shall contain the following information: 

1. The current name, address, and phone number of the manufacturer or supplier of the material or equipment. 
2. A description of the material or equipment supplied. 
3. Quantity of material represented by the certificate. 
4. Means of material identification, such as label, lot number, or marking. 
5. A statement that the material complies in all respects with the requirements of the cited specifications. Certificates shall 

state the name of the specific cited specifications, such as AASHTO M-320, ASTM C494, or specific table or subsection 
of the Specifications or Special Provisions.  

6. A statement that the individual identified in item eight below has the legal authority to bind the manufacturer or the 
supplier of the material. 

7. Project identification: Project name and all associated numbers (agency, Federal, and ADOT TRACS).  
8. The name, title, and signature of the responsible individual. The date of the signature shall also be given.  
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Each of the first six items specified above shall be completed prior to the signing of the certificate as defined in item eight. No 
certificate will be accepted that has been altered, added to, or changed in any way after the authorized signature has been affixed 
to the original certificate. However, notations related to project specifics such as project identification, contractor, or quantity 
shipped are acceptable, provided the basic requirements of the certificate (items one through six) are not affected. 
 
A copy or facsimile reproduction of the original certificate will be acceptable; however, the original certificate shall be made 
available upon request. 
 
106.2.2 Certificate of Analysis: A Certificate of Analysis shall include all the information required for a Certificate of 
Compliance and, in addition, shall include the results of all tests required by the specifications. 
 
106.3 PLANT INSPECTION: 
 
The Engineer may undertake the inspection of materials at the source. In this event, the following conditions shall be met: 
 
(A) The Engineer shall have the cooperation and assistance of the Contractor and the producer with whom he has contracted 

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

the materials being furnished. 
 
It is understood that the Contracting Agency reserves the right to retest all materials, prior to their use in the work, upon 
delivery. 
 
106.4 TRADE NAMES AND SUBSTITUTIONS: 
 
Plans and specifications may contain references to equipment, materials or patented processes by manufacturer, trade name, 
make or catalog number. Unless the name is followed by words indicating that no substitution is permitted, such references 
shall be regarded as establishing a standard of quality, finish, appearance, performance or, as indicated, a selection based upon 
compatibility with existing equipment or materials. 
 
The use of an alternate or substitute item or source may be permitted, subject to the following: 
 
(A) No consideration will be given to a substitution prior to the award of the contract. 
 
(B) Only substitutions submitted by the Contractor will be accepted for review. The substitution shall be submitted in writing 

to the Engineer. 
 
(C) The submittal shall certify that the substitution will perform the functions and achieve the results called for by the general 

design, be similar and of equal substance, and be suited to the same use as that specified. 
 
(D) The submittal shall state any required changes in the contract documents to adapt the design to the proposed substitution. 

This will include all changes required of other contractors/subcontractors affected by the resulting changes. 
 
(E) The submittal shall contain an itemized estimate of all costs and credits that will result directly or indirectly from the 

acceptance of such substitution, including costs of design, license fees, royalties, testing, Engineer’s evaluation, claims of 
other contractors/subcontractors, etc. In addition, the submittal shall include any adjustment in the contract time created 
by the substitution. 

 
(F) The Contractor, on request of the Engineer, shall submit samples or any additional information the Engineer may deem 

necessary to evaluate the acceptability of the substitution. The Engineer will evaluate the information provided, perform 
tests when necessary and make comparisons. The Engineer will then make the final decision as to the acceptability of the 
proposed substitution. The Contractor will be notified in writing by the Engineer as to whether his substitution has been 
accepted or rejected. 
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(G) The submittal, for purposes of review, number of copies, etc., shall follow the procedures as outlined in Section 105.2, 
except in the case of response time. If the Engineer does not respond in a timely manner, which in turn, impacts the 
substitution, the Contractor shall continue to perform the work in accordance with the contract and the substitution will be 
considered rejected. In addition, no adjustment in the contract time will be granted for nonacceptance of the substitution. 

 
(H) There will be no additional costs to the Contracting Agency for the substitution. If the substitution yields a net savings in 

the contract price, the amount of savings shall be divided between the Contracting Agency and the Contractor in a 
percentage established by the Contracting Agency. 

 
(I) If the substitution is accepted and an adjustment in the contract cost and/or contract time is in order, a change order will 

be issued to the Contractor for the changes. 
 
106.5 STORAGE OF MATERIALS: 
 
The Contractor shall provide storage facilities and exercise such measures as will ensure the preservation of the quality and 
fitness of all materials and/or equipment to be used in the work. Stored materials and/or equipment, even though approved 
before storage, may again be inspected prior to their use in the work. Stored items shall be located so as to facilitate their prompt 
inspection. That portion of the right-of-way and easements not required for public travel may be used for storage purposes, 
when approved by the Engineer. Any additional storage area as required must be provided by the Contractor. Private property 
shall not be used for storage purposes without written permission of the owner or lessee. If requested, by the Engineer, copies 
of such written permission shall be made available. 
 
106.6 HANDLING MATERIALS: 
 
All materials and/or equipment shall be handled in such a manner as to preserve their quality and fitness for the work. 
 
106.7 UNACCEPTABLE MATERIALS: 
 
All materials and/or equipment not conforming to the requirements of the specifications, whether in place or not, may be 
rejected. Rejected materials and/or equipment shall be removed immediately from the site of work unless otherwise permitted 
by the Engineer. No rejected material and/or equipment, the defects of which have been subsequently corrected, shall be used 
until approved in writing by the Engineer. 
 
106.8 FURNISHED MATERIALS: 
 
Materials and/or equipment, furnished by the Contracting Agency, will be delivered or made available to the Contractor as 
indicated in the special provisions. The cost of handling and placing shall be considered as included in the contract price for 
the pay item with which they are used. 
 
The Contractor will be held responsible for all materials and/or equipment accepted by him and will make good any shortages, 
deficiencies and damages, which may occur after such acceptance. 
 

- End of Section -
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CLEARING AND GRUBBING 
 

201.1 DESCRIPTION: 
 
This work shall consist of removing objectionable material from the right-of-way, easements and such other areas as may be 
specified in the special provisions. Clearing and grubbing shall be performed in advance of grading operations. 
 
201.2 PRESERVATION OF PROPERTY: 
 
Existing improvements, adjacent property, utilities and other facilities, and trees and plants not to be removed, shall be protected 
from injury or damage resulting from the Contractor’s operations, see Section 107. 
 
201.3 CONSTRUCTION METHODS: 
 
The construction site and areas on each side of the roadway from centerline to the toe of an embankment, the top of a cut slope, 
the slope rounding limit or to a line 10 feet outside the edge of the surfaced area, whichever is greater, but not beyond the limits 
of the right-of-way, shall be cleared of all trees, stumps, brush, roots, rubbish, debris and other objectionable matter, except as 
follows. 
 
All trees and shrubs found suitable for improvement and beautification, which will not interfere with excavation or embankment 
or cause disintegration of the improvements shall not be disturbed. In any event, the Contractor shall avoid, as far as practicable, 
injury to shrubbery, vines, plants, grasses and other vegetation growing outside of the clearing limits. The dragging and the 
piling of materials of various kinds and the performing of other work which may be injurious to vegetation shall, insofar as 
practicable, be confined to areas which have no vegetation or which will be covered by embankment or disturbed by excavation 
during grading operations. 
 
For the full width of all water courses within the right-of-way lines, no stump, root or other obstruction shall be left higher than 
the natural stream bed. 
 
From excavated areas, all stumps, roots and other obstructions 3 inches or over in diameter shall be grubbed to a depth of not 
less than 18 inches below finish grade. 
 
In embankment areas or other areas to be cleared outside the road prism slope lines, all stumps, roots and other obstructions 
shall not be left higher than specified in Table 201-1. 
 

TABLE 201-1 
EMBANKMENT CLEARING AND GRUBBING 

Height of Embankment 
Over Stump 

Height of Clearing 
and Grubbing 

0 Feet to 2 Feet All stumps or roots 6 inches or over in diameter shall be grubbed to 18 
inches below original grade. All others shall be cut flush with the ground. 

2 Feet to 3 Feet All stumps 1 foot and over in diameter shall be grubbed to 18 inches 
below original grade. All others shall be cut flush with the ground. 

Over 3 Feet No stumps shall be left higher than the stump top diameter, and in no case 
more than 18 inches. 

 
Cavities left below subgrade elevation by removal of stumps or roots shall be carefully backfilled and compacted. 
 
Tree branches extending over the roadway, which hang within 12 feet of the profile grade or that restrict sight distance shall 
be cut off close to the trunk or stem of the tree in a neat and workmanlike manner. The Contractor shall remove additional tree 
branches under the direction of the Engineer, in such a manner that the tree will present a balanced appearance. Scars resulting 
from the removal of branches shall be treated with a heavy coat of an approved tree sealant. 
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All tree trunks, stumps, brush, limbs, roots, vegetation, and other debris removed in clearing and grubbing shall be removed to 
locations outside of and out of sight of the right-of-way, or otherwise disposed of so as to leave the construction site and 
adjacent areas in a neat and finished condition, free from unsightly debris. 
 
201.4 REMOVAL AND DISPOSAL OF SALVAGEABLE ITEMS: 
 
Items and materials of salvage value as determined by the Engineer, unless incorporated in the new work, shall remain the 
property of the Contracting Agency and shall be stored in adjacent areas as directed by the Engineer. Such items and materials 
shall be carefully removed and in such a manner as to permit reuse. 
 
201.5 PAYMENT, CLEARING AND GRUBBING: 
 
Unless otherwise provided in the special provisions or bid proposal, no payment will be made for clearing and grubbing as 
such; the cost thereof shall be included in the bid price for the construction or installation of the items to which said clearing 
and grubbing are incidental or appurtenant. 
 
201.6 MEASUREMENT, REMOVAL AND DISPOSAL OF TREES: 
 
If the proposal includes separate estimates of quantities for the removal of trees, the tree will be classified by size as follows: 
 
(A) Trees 12 inches or less in diameter at 1-foot above the original ground surface will be included in the bid price for clearing 

and grubbing or excavation and no additional compensation will be allowed therefore. 
 
(B) Trees more than 12 inches in diameter at 1-foot above the original ground will be included as separate bid item and payment 

will be made at the unit bid price quoted in the proposal. 
 
201.7 PAYMENT, REMOVAL AND DISPOSAL OF TREES: 
 
Payment for removal of trees will be on a unit price for each tree measured and removed, in accordance with the above 
classifications, at the unit price stipulated in the proposal. 
 

- End of Section -
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ROADWAY EXCAVATION 
 

205.1 DESCRIPTION: 
 
Roadway excavation shall consist of excavation involved in the grading and construction of roadways, except structure 
excavation, trench excavation and any other excavation separately designated. 
 
205.2 UNSUITABLE MATERIAL: 
 
Material shall be considered unsuitable for fill, subgrade, shoulders and other uses if it contains organic matter, soft spongy 
earth, or other matter of such nature that compaction to the specified density is unobtainable. 
 
Material that is unsuitable for the intended use shall be excavated and removed from the site or otherwise disposed of as directed 
by the Engineer. 
 
The removal and disposal of such unsuitable material will be paid for as roadway excavation. 
 
205.3 OVERSHOOTING: 
 
Material outside the authorized cross-section, which may be shattered or loosened because of blasting, shall be removed by the 
Contractor at no additional cost to the Contracting Agency. The Contractor shall discontinue any method of blasting which in 
the opinion of the Engineer leads to excessive overshooting or is dangerous to the public or destructive to property or to natural 
features. 
 
205.4 SLIDES AND SLIPOUTS: 
 
Material outside the planned roadway or ditch slopes which in the opinion of the Engineer is unstable and constitutes potential 
slides, material which has come into the roadway or ditch, and material which has slipped out of new or old embankments shall 
be excavated to designated lines or slopes either by benching or in such manner as directed by the Engineer. Such material 
shall be used in the construction of the embankments or disposed of as directed by the Engineer. 
 
The removal and disposal of slide and slip out material as specified above, not resulting from overshooting as specified above, 
will be paid for at the contract prices for roadway excavation. However, if due to the character of the work, the removal and 
disposal of such material is not properly compensable at the contract prices for roadway excavation, the work may be paid for 
as extra work provided the Contractor requests in writing such payment prior to performing any such work. 
 
Only those quantities of slide or slip out material, which are actually removed as ordered by the Engineer, will be paid for. 
 
205.5 SLOPES: 
 
Excavation slopes shall be finished in conformance with the lines and grades shown on the plans. Debris and loose material 
shall be removed. When completed, the average plane of the slopes shall conform to the slopes indicated on the plans and no 
point on the completed slopes shall vary from the designated plane by more than 6 inches measured at right angles to the slope, 
except where excavation is in rock no point shall vary more than 2 feet from the designated plane of the slope. In no case shall 
any portion of the slope encroach on the roadbed. 
 
Tops of excavation slopes and ends of excavations shall be rounded as shown on the plans and these quantities will not be 
included in the quantities of excavation to be paid for. This work will be considered as a part of finishing slopes and no 
additional compensation will be allowed therefore. 
 
Embankment slopes shall be finished in conformance with lines and grades shown on the plans. When completed the average 
plane of slopes shall conform to slopes indicated on the plans and no point on the completed slopes shall vary from the 
designated plane by more than 6 inches measured at right angles to the slope.
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205.6 SURPLUS MATERIAL: 
 
Unless otherwise shown on the plans, specified in the special provisions, or approved by the Engineer, no surplus excavated 
material shall be disposed of within the right-of-way. The Contractor shall make all arrangements for disposal of the material 
at off-site locations as may be approved by the Engineer, and shall upon request file with the Engineer the written consent of 
the owner of the property upon which he intends to dispose of such material. 
 
If the quantity of surplus material is shown on the plans or specified in the special provisions, the quantity shown or specified 
is approximate only. The Contractor shall satisfy himself that there is sufficient material available for the completion of the 
embankments before disposing of any indicated surplus material inside or outside the right-of-way. Any shortage of material 
caused by premature disposal of surplus material by the Contractor shall be replaced by him and no compensation will be 
allowed the Contractor for such replacement. 
 
205.7 MEASUREMENT: 
 
The following earthwork operations will be measured as roadway excavation for the quantities of material involved. 
 
Excavating the roadway prism including public and private road approaches, connections and driveways; excavating unsuitable 
material when shown on the plans or specified in the special provisions; excavating slides and slip outs not resulting from 
overshooting; excavating surplus material; excavating selected material and topsoil from within the limits of project and 
removing such materials from stockpiles when stockpiling is ordered; excavating ditches and excavating borrow. 
 
The Engineer will compute the quantities of material excavated by a method, which in his opinion is best suited to obtain an 
accurate determination. 
 
Excavation in excess of the planned or authorized cross-section will not be paid for, except as provided above. The Contractor 
shall backfill and compact unauthorized excavated areas to the original ground elevation of authorized section at no additional 
cost to the Contracting Agency. 
 
Material resulting from excavating ditches or channels may be used to construct roadway embankments, dikes, or for other 
purposes, or disposed of, as directed by the Engineer. 
 
Care shall be exercised to prevent excavating below the grade for the bottom of the ditch and areas excavated below grade shall 
be filled with suitable material and compacted by the Contractor at no additional cost to the Contracting Agency. 
 
205.8 PAYMENT: 
 
Quantities of roadway excavation will be paid for at the contract unit price per cubic yard. Such price shall include excavating, 
sloping, rounding tops and ends of excavations, loading, depositing, conditioning, spreading, and compacting the material 
complete in place and disposal of surplus material. 
 
When the proposal does not include a pay item for roadway excavation the cost thereof shall be considered as being included 
in the price bid for the construction or installation of the items to which such roadway excavation is incidental or appurtenant. 
 

- End of Section -
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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 one half 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 wherever 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 of 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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When fill material contains by volume over 25 percent of rock larger than 6 inches in greatest dimension, the fill below a plane 
3 feet below finished grade may be constructed in layers of a loose thickness before compaction not exceeding the maximum 
size of rock in the material but not exceeding 3 feet in thickness. 
 
The interstices around the rock in each layer shall be filled with earth or other fine material and compacted. Broken Portland 
cement concrete and bituminous type pavement obtained from the project excavations will be permitted in the fill with the 
following limitation: 
 
(A) The maximum dimension of any piece used shall be 6 inches. 
 
(B) Pieces larger than 4 inches shall not be placed within 12 inches of any structure. 
 
(C) Pieces larger than 2 ½ inches shall not be placed within 12 inches of the subgrade for paving. 
 
(D) Nesting of pieces will not be permitted. 
 
At the time of compaction, the moisture content of fill material shall be such that the specified relative compaction will be 
obtained and the fill be firm and unyielding. Fill material, which contains excessive moisture, shall not be compacted until the 
material is dry enough to obtain the required relative compaction. Full compensation for any additional work involved in drying 
fill material to the required moisture content shall be considered as included in the contract price paid and no additional 
compensation will be allowed therefore. 
 
Embankments shall be constructed so that each layer shall have a cross fall of at least 2 percent but no more than 5 percent. 
 
211.4 TESTS: 
 
Unless otherwise provided in the plans or special provisions the fill shall be thoroughly compacted to not less than the stated 
densities when tested and determined by AASHTO T-99, Method A, and T-191 or ASTM D6938 with the percent of density 
adjusted in accordance with the rock correction procedure for maximum density determination, standard detail, to compensate 
for the rock content larger than that which will pass a No. 4 sieve. 
 
211.5 MEASUREMENT: 
 
The quantities of fill construction used to construct embankments or dikes will be those of the complete bid item, in place, 
within the limits of dimensions shown on the plans. 
 
The Engineer will compute the quantities of fill by a method, which in his opinion is best suited to obtain an accurate 
determination. 
 
211.6 PAYMENT: 
 
Quantities of fill construction will be paid for at the contract unit price per cubic yard of fill as stipulated in the proposal. Such 
price shall include placing and compaction and all related work as specified above, unless an alternate basis of payment is 
stipulated in the proposal. 
 
Unless otherwise provided in the special provisions, no payment will be made for fill construction to replace unsuitable material 
or for fill for holes, pits, and other depressions. The cost thereof shall be included in the price bid for the construction of the 
items to which such fill is incidental or appurtenant. 
 

- End of Section -



SECTION 301 
 

301-8 
Standard Specifications for   
Public Works Construction 
 

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 T191 or ASTM D6938 with the percent 
of density adjusted in accordance with the rock correction procedures for maximum density determination, AASHTO T99 
Annex A 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 and 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 ¼ 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 ¾ 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. 
 

Revised 2026 
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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.    
 
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 concrete pavement and new Portland cement concrete pavement (PCCP), including paved shoulders, tapers, 
turnouts, and unpaved roadway shoulders. Subgrade Preparation area measured will also include the accepted surface area of 
driveways that are surfaced with aggregate base, or select materials and non-surfaced areas designated for vehicle traffic.  
 
Except for PCCP, the area under Portland cement concrete surfaces such as concrete curb and gutter, sidewalk, concrete 
driveways and driveway entrances, and concrete alley entrances will not be included in the Subgrade Preparation measurement.  
 
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.   
 

- End of Section - 
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PLACEMENT AND CONSTRUCTION OF AGGREGATE BASE COURSE 
 
310.1 DESCRIPTION: 
 
Aggregate base course shall comply with Section 702 unless the use of a different type of material is specifically authorized in 
the special provisions. 
 
310.2 PLACEMENT AND CONSTRUCTION: 
 
The compacted lift thickness shall not exceed 6 inches, unless approved by the Engineer. Based on the type of material, type 
of equipment and compaction methods used, the Contractor may propose a greater lift thickness to the Engineer for approval.  
 
After distributing, the aggregate base course material shall first be uniformly watered and then graded to a uniform layer that 
will net, after compacting, the required thickness. The grading operation shall be continued to such extent as may be necessary 
to minimize segregation. The quantity of water applied shall be that amount which will assure proper compaction resulting in 
the density required by Section 310.3.  
 
After placement, the aggregate base course surface shall be true, even and uniform conforming to the grade and cross-section 
specified. In no case shall the aggregate base course vary by more than ½ inch above or below required grade. 
 
310.3 COMPACTION: 
 
The contractor is responsible for providing appropriate equipment and techniques to achieve the compaction results required 
by this specification. The aggregate base course shall be compacted in lift thicknesses as allowed by Section 310.2. 
 
The laboratory maximum dry density and optimum moisture content for the aggregate base course material shall be determined 
in accordance with AASHTO T-99 method “C” OR “D,” with Rock Correction Procedure. Field ‘one-point’ maximum dry 
density and optimum moisture procedures will not be allowed for acceptance. 
 
The in-place density shall be determined in the field by nuclear density testing in accordance with AASHTO T-310 or sand 
cone density testing in accordance with AASHTO T-191. In the event nuclear density testing is selected, and density results 
are in question, a sand cone correlation will be performed by the accepting agency at the contractor’s request, not to exceed 
one sand cone for each ten nuclear density tests. 
 
A rock correction, to compensate for rock content larger than the ¾ inch sieves (as required by the laboratory maximum dry 
density and optimum moisture procedure selected), shall be performed in accordance with AASHTO T-99 Annex A1. Specific 
gravity of the oversize particles shall be lab measured for use in the rock correction. The specific gravity shall be determined 
in accordance with AASHTO T-85. 
 
For roadway construction, a minimum of one field density test shall be performed per lift per 660 feet per lane. For other 
aggregate base course applications, a minimum of one field density test shall be performed for each 800 square yards.  
 
Unless otherwise noted in the project plans or project specifications, the moisture content of the aggregate base course at the 
time of compaction shall be the optimum moisture content +/- 3%.  
 
The following percent compaction is required: 
 
(A) Below asphalt concrete pavement ................................................................................................................... 100% 
 
(B) Below Portland cement concrete pavement, driveways, curb & gutter, sidewalks,  
 and roadway shoulders ...................................................................................................................................... 95% 
 
(C) All other areas not subject to vehicular traffic ................................................................................................... 85% 
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Areas, which fail initial testing for density and/or moisture content, shall be reworked until passing tests for density and/or 
moisture content are achieved. Lower moisture content percentages at the time of field density testing may be allowed if 
significant time has passed since the time of compaction and the required density has been achieved. 
 
310.4 THICKNESS AND/OR PLASTICITY INDEX 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 Less than ½ inch of the required 
thickness 

No corrective measure required. 

II ½ inch or more but less than 1inch of 
the required thickness 

(1)  The contractor may choose to add additional material and 
rework the grade to meet the specification requirements. 

(2)  The contractor may choose to increase the thickness of 
asphalt concrete by the amount of the aggregate base 
course thickness deficiency at no additional cost to the 
Owner. Required grade shall be met. 

III Thickness deficiency by greater than 
1 inch  

(1)  The contractor will remove the aggregate base course and 
regrade the subgrade to allow the required aggregate base 
course layer thickness to be constructed. 

(2)  If grades allow, the contractor may propose that the 
thickness of asphalt concrete be increased by the amount 
of the aggregate base course deficiency at no additional 
cost to the Owner. 

IV A plasticity index of 6 to 7 inclusive  (1)  An Engineering Analysis (EA) that includes R-value 
testing may be prepared by the contractor to evaluate the 
expected performance of the aggregate base course layer. 
The EA may provide mitigation options for the Engineer 
to consider. If the Engineer accepts the plasticity index as 
a result of the EA, the material will be accepted at full 
payment. If the Engineer rejects the EA, the contractor 
will perform either option 2 or 3 below. 

(2)  The contractor may choose to reprocess or treat the 
existing material to bring it within specification limits or 
remove deficient material from affected area and replace 
with material complying with the specifications. 

(3)  If grades allow, the contractor may increase the thickness 
of asphalt concrete by ½-inch at no additional cost to the 
Owner. 

V A plasticity index of over 7 (1)  The contractor may choose to reprocess or treat the 
existing material to bring it within specification limits or 
remove deficient material from affected area and replace 
with material complying with the specifications. 
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310.5 PAYMENT: 
 
Payment for aggregate base course will be made on the basis of the contract unit price per ton unless an alternate basis of 
payment is provided in the proposal. 
 

- End of Section -
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PLACEMENT AND CONSTRUCTION OF 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 subbase.  
 
321.2 MATERIALS AND MANUFACTURE: 
 
The materials shall conform to Section 710 for the type specified. Warm Mix Asphalt (WMA) technologies may be used within 
the mixture provided all requirements of the specifications are met, and the technology is on the ADOT approved product list. 
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° F. 
(50° F for Asphalt Concrete lift less than 2-inch thick) or greater. No asphalt concrete shall be placed when the weather is foggy 
or rainy, or when the base or subbase 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. If approved by the Engineer, 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. 
 
The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1h or CSS-1h 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. If WMA technologies 
are used within the mix design, the type of WMA technology used shall be indicated on the mix design. 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, 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. 
 



SECTION 321 
 

321-2 
Standard Specifications for   
Public Works Construction 

 

TABLE 321-1 
ALLOWABLE SELF-DIRECTED TARGET CHANGES 

MEASURED CHARACTERISTICS ALLOWABLE SELF-DIRECTED TARGET CHANGES 
Gradation (Sieve Size)  

3/8 inch + 4% from mix design target value 
No 8 + 4% from mix design target value 

No 40 + 2% from mix design target value 
No 200 + 0.5% from mix design target value 

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. If WMA 
technology is being used, any equipment associated with the production of hot mix asphalt shall be calibrated and in proper 
working order according to the WMA equipment specifications. If there are any deviations in the production or compacting 
temperatures of the hot mix asphalt with WMA technology, the mix design shall state the differences. 
 
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 weight 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 pug 
mill 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 used 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. 
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The temperature of the asphalt concrete, with unmodified binders, upon discharge from the mixer shall not exceed 335° 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. 
 
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:  
 
Placement of asphalt concrete pavement shall not commence until authorized by the Engineer. The Engineer’s authorization to 
allow commencement of asphalt concrete paving will generally require all newly constructed valley gutters, curbing, and curb 
and gutters which new pavement is to be placed against to be in-place and in an acceptable condition. While it is preferred to 
have all newly constructed concrete items against which new pavement is to be placed be in an acceptable condition, the 
Engineer may allow paving to commence based on weather, the amount of defective concrete, or other considerations. 
 
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 
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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 exposing a fresh face. The fresh face shall be tack 
coated prior to placement of the new asphalt concrete. 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.  
 
Longitudinal joints of each asphalt course shall be staggered a minimum of 6 inches with relation to the longitudinal joint of 
the immediate underlying course’s cold longitudinal construction joint.  
 
Longitudinal joints with existing or cold (more than 32 hours old) asphalt concrete shall require the existing pavement to be 
trimmed to a vertical face for its full depth exposing a fresh face. The fresh face shall be tacked prior to placement of the 
adjacent course. Longitudinal joints with an existing asphalt pavement that is less than 32 hours old that has had its edge 
protected from damage may have adjacent new asphalt concrete placed after applying the required tack coat. After placement 
and finishing of longitudinal joints, 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, in any direction. 
 
321.8.3 Asphalt 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 - Asphalt Base Course and Surface Course: It is the contractor’s responsibility to perform Quality 
Control monitoring and/or testing during compaction operations to achieve the required compaction. The temperature of the 
asphalt concrete immediately behind the laydown machine shall be at least 265° F, unless WMA technology is being used. If 
WMA technology is being used then the minimum requirements will be stated within the mix design recommended by the 
WMA manufacturer. A probe type electronic thermometer with a current calibration sticker attached will be used to measure 
the temperature of the asphalt concrete mixture. When measuring the temperature of the mat, the probe shall be inserted at mid-
depth and as horizontal as possible to the mat. The contractor is responsible to achieve the required compaction. 
 
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 three 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 ¼ inch from the lower edge 
of a 12-foot straightedge when the straightedge is placed parallel to the centerline of the roadway.  
 
321.8.6 Asphalt Concrete Overlay: Asphalt concrete overlay consists of the placing and compacting plant mix asphalt 
concrete over existing pavement. The mix design and thickness of the overlay shall be as shown on the plans or as specified in 
the special provisions. 
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Except when the existing asphalt surface is to be preheated and remixed, pavement surfaces shall be prepared as follows: 
 
(A)  Areas designated for pavement repair by the contract documents (which may include severely raveled areas, severely 

cracked areas, over-asphalted areas, and other defects) shall be cut out and replaced. Pavement repairs shall be completed 
and approved before placing asphalt concrete overlay. 

 
(B)  Before placing asphalt concrete overlay, raised pavement markers shall be removed, and milling shall be completed. 

Milling shall be as shown on the plans or specified in the special provisions and shall be in accordance with Section 317.  
 
(C)  After pavement repairs and milling have been completed, the entire surface shall be cleaned with a power broom.  
 
(D)  After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat per Section 321.4. 

Traffic will not be permitted to travel over surfaces that have received a tack coat, except when tack coat is applied to 
milled surfaces in compliance with Section 317.2 for dust control purposes. 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.  

 
Asphalt concrete overlay shall be placed as specified in Section 321.8.1 and compacted as specified in Section 321.8.4. The 
surface smoothness shall meet the tolerances specified in Section 321.8.5.  
 
Frames and covers of manholes, survey monuments, valve boxes, clean-outs and other existing structures shall be adjusted in 
accordance with Section 345 to set flush with the finished surface of the new pavement. During adjustment, if pavement or 
base materials are removed or disturbed, they shall be replaced with approved materials installed in a manner acceptable to the 
Engineer.  
 
On roads without curb and gutter, the existing unpaved shoulder elevation shall be adjusted by the Contractor to match the 
elevation at the edge of the new overlay and slope away from the new pavement surface at a rate that the existing quantity of 
shoulder material will allow. Shoulder material shall be compacted to a minimum of 95% of maximum density, determined in 
accordance with Section 301.3. Shoulder adjustment to match the new pavement surface elevation shall not be measured. The 
cost of shoulder adjustment shall be included in the price paid for the asphalt concrete overlay or other related pay items. When 
the Engineer determines an insufficient amount of material is available for shoulder adjustment, the Engineer may require the 
Contractor to provide additional material. Acceptable material for shoulders includes the existing shoulder material, millings, 
untreated base materials, or a granular material approved by the Engineer. Engineer requested imported material for shoulder 
adjustment is not included in the price paid for the asphalt concrete overlay. 
 
321.8.7 Pavement Fabric Interlayer: Pavement fabric interlayer shall be used only when specified on the plans or in the 
specifications. Pavement fabric interlayer shall be in accordance with Table 796-1 and be the class designated on the plans or 
in the specifications.  
 
Asphalt binder coat used to bond the fabric to the pavement shall be paving asphalt PG 70-10 asphalt cement conforming to 
the requirements of Section 711. The application and distributing equipment for the asphalt binder shall conform to the 
requirements of Section 330. The asphalt binder coat shall be uniformly spray applied to the prepared pavement surface at the 
rate of 0.20 gallons per square yard for Class B fabric or at the rate of 0.25 gallons per square yard for Class A fabric. Some 
underlying surfaces may require a higher or lower application rate. A test strip may be necessary to determine the proper 
application rate. The width of liquid asphalt cement application shall be the fabric width, plus six inches.  
 
Neither the asphalt binder coat nor fabric interlayer shall be placed when weather conditions, in the opinion of the Engineer, 
are not suitable. The asphalt binder and fabric interlayer shall only be placed when the pavement is dry, the ambient air 
temperature is 50° F and rising, and pavement temperature is 50° F and rising. If approved by the engineer, placement of asphalt 
may be reduced to a surface temperature of 40° F and rising if a warm mix additive is used. By approving the use of a warm 
mix additive for the purpose of a compactive aid at lower ambient temperatures only, the Engineer may waive the requirement 
of the additive in the mix design as required in Section 710. The inclusion of the additive, if allowed, shall bear no additional 
cost to the owner. 
 
Equipment for placing the fabric shall be mechanized and capable of handling full rolls of fabric. The equipment shall be able 
to lay the fabric smoothly to maximize pavement contact and remove air bubbles. Stiff bristle brooms shall be used to smooth 
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the fabric. The equipment used to place the fabric shall be in good working order and is subject to approval by the Engineer.  
 
Pavement fabric interlayer shall not be placed if the in-place binder is hotter than 325° F or has cooled to 180° F or below (as 
determined by non-contact thermometer).  
 
Pavement fabric interlayer shall be placed onto the asphaltic binder with the heat-bonded side up with a minimum amount of 
wrinkling or folding. Remaining wrinkles or folds 1-inch and larger shall be removed or slit and shingle-lapped in the direction 
of paving. Burning or torching of wrinkles is not allowed. Fabric shall overlap three to six inches to insure full closure of the 
joint. Transverse joints shall be shingle-lapped in the direction of paving to prevent edge pickup by the paver. A second 
application of hand-placed asphalt binder may be required at laps and repairs as determined by the Engineer to ensure proper 
binding of the narrow double fabric layer. 
 
All areas where fabric has been placed shall be paved with asphaltic concrete during the same work shift. Placement of the 
asphaltic concrete shall closely follow fabric lay down. The temperature of the asphaltic concrete immediately behind the 
laydown machine shall not exceed 325° F, unless modified by the WMA technology being used. If WMA technology is being 
used then the minimum requirements will be stated within the mix design recommended by the WMA manufacturer. In the 
event that the asphalt binder coat bleeds through the fabric causing construction problems before the overlay is placed, the 
affected areas shall be sanded with a sand blotter in compliance with Section 333. Excess sand shall be removed before 
beginning the paving operation. In the event of rainfall prior to the placement of the asphaltic concrete, the fabric shall be 
allowed to dry before the asphalt concrete is placed.  
 
Turning of the paving machine or of other vehicles on the fabric shall be gradual and kept to a minimum to avoid damage to 
the fabric. Should equipment tires stick to the fabric during pavement operations, small quantities of paving asphalt concrete 
shall be broadcast on the fabric to prevent pick-up. Decrease of binder rate in order to minimize pick-up on tires is not allowed.  
 
321.8.8 Thickened Edge: When the depth of the thickened edge extends four inches or more below the bottom of the asphalt 
pavement, the portion of the thickened edge extending below the asphalt pavement shall be placed and compacted prior to 
placement of the asphalt pavement. Placement of tack coat on the surface of the compacted thickened edge asphalt may be 
omitted when additional asphalt pavement is placed on the same day and the Engineer agrees that the surface of the thickened 
edge asphalt has remained clean. 
 
When the depth of the thickened edge extends less than four inches below the bottom of the asphalt pavement, the portion 
below the asphalt pavement may be placed and compacted with the asphalt pavement in a single operation. 
 
321.8.9 Safety Edge: The finished safety edge slope shall be planar forming a 30° ± 5° angle with the adjacent roadway surface 
and extend a minimum of five inches (5”) below the roadway pavement’s finished surface.  
 
The safety edge shall be constructed with the top or final paving lift of a new pavement or overlay using a device that is mounted 
to or is a part of the screed portion of the laydown machine. The safety edge device shall be capable of constraining the asphalt 
concrete material to increase density of the extruded profile by reducing the volume. A conventional single strike-off plate is 
not acceptable. Compaction obtained from the extruded safety edge shall be acceptable when the extruded shape conforms to 
the specified shape.  
 
During laydown operations if the extruded safety edge does not conform to the specified shape, the Contractor shall take 
immediate actions to correct the deficiency and to repair all non-compliant sections of safety edge. The Contractor shall stop 
paving operations until corrections to the laydown operation have been made and resumption of paving is approved by the 
Engineer or his designated representative. 
 
321.8.10 Protection for Asphalt Base Course: Arterial roadway traffic shall not be allowed on a new asphalt base course that 
is less than five (5) inches in thickness without the written consent of the Engineer. 
 
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 
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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 requirements of the production tolerances established in Section 321.10. 
When the asphalt concrete does not conform to the production tolerances, 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. 
 
Requests for referee testing as described in Section 321.11 will only be considered based on quality control test results 
performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed or a 
laboratory listed in the current ADOT Directory of Approved Materials Testing Laboratories for the set of tests in question. 
The laboratory shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
 
321.10 ACCEPTANCE: 
 
321.10.1 Acceptance Criteria: Asphalt concrete will be divided into lots for the purpose of acceptance. A lot shall be one 
day’s production. Each lot shall be divided into sublots of 500 ton or fraction thereof. Tests used to determine acceptance will 
be performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed. The 
contracting agency shall provide an appropriately accredited laboratory or laboratories to perform the acceptance testing. 
Laboratories shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
The acceptance laboratory will take representative samples of the asphalt concrete from each sublot to allow for testing of 
gradation, binder content, air voids, pavement thickness, and compaction of base and surface courses. Acceptance of each 
sublot will be based on 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 D3665.  
 
For permit work, testing that does not strictly adhere to the sampling and testing methodology and requirements outlined in 
this section shall be disregarded and not considered in any acceptance determination. All required retesting shall be at the 
expense of the permittee. 
 
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 AASHTO R97, Section 5.6 (Truck Sampling), 5.8 (Windrow Sampling), or 5.9 (Plate 
Sampling) 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 T-308 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 T-
308 for each asphalt concrete mixture utilized on the project. The correction factor used for each test shall be clearly indicated 
on the report. Reports that do not include the correction factor, performed as stated in the previous sentences, shall be considered 
invalid and not allowed to be used for acceptance. The bulk density for Marshall Mix designs shall be tested in accordance with 
AASHTO T-245. The bulk density for Gyratory mix designs shall be determined in accordance with AASHTO T-312. The 
maximum theoretical density shall be determined in accordance with the requirements of AASHTO T-209 including fan drying 
per AASHTO T-209 Section 15. Effective voids of the laboratory compacted specimens will be determined at a minimum of 
once per lot in accordance with the requirements of AASHTO T-269. 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 and the supplier within five working days of receipt of samples by the acceptance laboratory.  
 
During production, the allowable deviations from the mix design gradation targets are listed in the tables below. The allowable 
production tolerances may fall outside of the mix design gradation bands. 
 
  

Revised 2026 
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TABLE 321-3A 

GRADATION ACCEPTANCE LIMITS FOR MARSHALL MIXES 
Sieve Size 3/8 inch Mix ½ inch Mix ¾ inch Mix Base Mix 

1 inch — — — ±7% 
¾ inch — — ±7% ±6% 
½ inch — ±7% — — 
3/8 inch ±7% ±6% ±6% ±6% 
No. 8 ±6% ±6% ±6% ±6% 

No. 40 ±4% ±4% ±4% ±4% 
No. 200 ±2% ±2% ±2% ±2% 

 
TABLE 321-3B 

GRADATION ACCEPTANCE LIMITS FOR GYRATORY MIXES 
Sieve Size 3/8 inch Mix ½ inch Mix ¾ inch Mix 

¾ inch — — ±7% 
½ inch — ±7% ±6% 
3/8 inch ±7% ±6% — 
No. 8 ±6% ±6% ±6% 

No. 40 ±4% ±4% ±4% 
No. 200 ±2% ±2% ±2% 

 
If the results from a single acceptance sample fall outside of the acceptance limits in Table 321-3A or 321-3B as applicable, a 
second sample shall be taken and if the second acceptance sample is also outside of the acceptance limits 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 321-3A or 321-3B as applicable.  
 
If the asphalt binder content is within ± 0.40% of the mix design target value, the asphalt concrete will be paid for at the contract 
unit price. If the asphalt binder content deviates by more than ± 0.40% from the mix design target value, the deficient area will 
be evaluated within the sublot by coring one additional location at a maximum interval of 100 feet on each side of the deficient 
sample. The asphalt content of the original deficient sample will be averaged with the asphalt binder content of the two 
additional cores to determine compliance with the acceptance requirements. If the resulting average of the asphalt binder 
content deviates by more than ± 0.40% from the mix design target value, then Table 321-4 shall apply to the sublot. If approved 
by the Engineer, the Contractor may obtain additional cores to assist in formulation of an Engineering Analysis, but the 
additional cores shall not be used for re-evaluating acceptance.  
 

TABLE 321-4 
ASPHALT BINDER CONTENT ACCEPTANCE AND PENALTIES 

 
 

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 

Over 0.2% above that permitted Removal* or EA Removal* or EA 
Over 0.1% to 0.2% above that permitted $6.00 EA 
Over 0.0% to 0.1% above that permitted $2.00 EA 

Within permitted range Full Payment No Corrective Action 
Over 0.0% to 0.1% below that permitted $2.00 EA 
Over 0.1% to 0.2% below that permitted $6.00 EA 

Over 0.2% below that permitted Removal* or EA Removal* or EA 
 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per Section 321.10.6 
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If the laboratory air voids fall within a range of 2.8% to 6.2%, the asphalt concrete will be paid for at the contract unit price. If 
the laboratory air voids are outside of this range, the deficient area will be evaluated within the sublot by coring one additional 
location at a maximum interval of 100 feet on each side of the deficient sample. The laboratory air voids of the original deficient 
sample will be averaged with the laboratory air voids obtained from each of the two additional cores to determine compliance 
with the acceptance requirements. If the resulting average of the laboratory air voids is outside the indicated range, then Table 
321-5 shall apply to the sublot. If approved by the Engineer, the Contractor may obtain additional cores to assist in formulation 
of an Engineering Analysis, but the additional cores shall not be used for re-evaluating acceptance. 
 

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* or EA Removal* or EA 
1.5-2.0% $5.00 EA 
2.1-2.7% $2.00 EA 
2.8-6.2% Full Payment No Corrective Action 
6.3-6.9% $2.00 EA 
7.0-8.0% $5.00 EA 

Greater than 8.0% Removal* or EA Removal* or EA 
 

NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per 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 321-3A or 321-3B as applicable, 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 ¼ 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. The defective pavement shall be cut out along neat straight lines or for multiple course pavements the surface course 
may be milled out, and the removed pavement 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. 
 
When pavement is cut out along neat straight lines, full depth longitudinal joints shall not be located within a lane wheel path 
or within forty-eight inches (48”) of an asphalt pavement edge. Longitudinal joints shall comply with the restrictions for Type 
A Trench Repairs in Section 336.3.  
 
321.10.4 Asphalt Pavement Thickness: Asphalt pavement thickness will be determined from cores secured from each lift of 
each sublot. Such cores will be taken and measured by the Asphalt Concrete Coring Method. This method can be found in 
Section 321.14. Each core location will be patched by the party responsible for the testing.  
 
Acceptance or assessment of penalties for asphalt pavement thickness will be based on the combined total thickness of all 
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asphalt concrete layers omitting all layers of asphalt-rubber asphalt concrete. If the final total pavement thickness exclusive of 
all ARAC layers is deficient from the target thickness by 0.25 inches or less, it will be paid for at the contract unit price.  
 
If the thickness deficiency of the pavement core exceeds 0.25 inch, the thickness deficiency shall be evaluated by coring at a 
maximum interval of 100 feet on each side of the deficient core. The thickness of the original deficient core will be averaged 
with the thicknesses of the cores taken from each side of it to determine compliance with the acceptance requirements.  
 
If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is not the owner (i.e. permits) the 
following will apply: 
 

(1) If the pavement thickness 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 shall 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 by the Engineer. The Engineer will review the Engineering Analysis and decide within 
30 working days whether to accept the proposed remedial measures.  

 
(2) If the pavement thickness deviates from the target thickness by more than 0.50 inch, corrective action will be required. 

The deficient area shall be overlaid with no less than a 1-inch-thick lift, for the full width of the pavement to meet or 
exceed the designed thickness, with 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 ten working days whether to 
accept the proposed remedial measures. If the Engineer chooses to reject the Engineering Analysis, the indicated 
overlay shall be constructed by the Contractor at no additional cost to the Owner. 

 
If the contracting agency is the owner and the pavement thickness deficiency is greater than 0.25 inches but less than 0.50 
inches, Table 321-6 will apply. If the pavement thickness deficiency is greater than 0.5 inches, the deficient area shall be 
overlaid with no less than a 1-inch-thick lift for the full width of the pavement to meet or exceed the designed thickness using 
an asphalt mixture approved by the Engineer. The Contractor shall provide appropriate end and edge milling. The overlay and 
milling shall be accomplished by the Contractor at no additional cost to the contracting agency. 
 

TABLE 321-6 
ASPHALT PAVEMENT THICKNESS PAYMENT REDUCTION 

For Thickness Deficiency of More Than 0.25 inches and less than 0.50 inches 
Total Specified Asphalt Pavement Thickness 

exclusive of ARAC (if any) 
 

Reduction in Payment 
Applied to asphalt concrete 

Except ARAC layers (if any) 
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 greater 17% 
 
321.10.5 Density:  
 
321.10.5.1 Pavement 1½ Inches or Less in Nominal Thickness: Compaction shall consist of a “Rolling Method Procedure” 
using an established sequence of coverage with specified types of compactors. A pass shall be defined as one movement of a 
compactor in either direction. Coverage shall be the number of passes as are necessary to cover the entire width being paved. 
 
The rolling sequence, the type of compactor to be used, and the number of coverages required shall be as shown in Table 321-
7. 
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TABLE 321-7 
ROLLING SEQUENCE FOR LIFT THICKNESS 1½” OR LESS 

Rolling Type of Compactor No. of Coverages 
Sequence Option No. 1 Option No. 2 Option No. 1 Option No. 2 

Initial Static Steel Vibrating Steel 1 1 
Intermediate Pneumatic Tired Vibrating Steel 4 2- 4* 

Finish Static Steel Static Steel 1-3 1-3 
* Based on the roller pattern which exhibits the best performance. 

 
The Contractor shall select the option for compaction and, when pneumatic-tired compactors are used will designate the tire 
pressure. Steel wheel compactors shall not be used in the vibratory mode for courses of one inch or less in thickness nor when 
the temperature of the asphaltic concrete falls below 180° F. Initial and intermediate compaction shall be accomplished before 
the temperature of the asphaltic concrete falls below 200° F. 
 
Compaction will be deemed to be acceptable on the condition that the asphaltic concrete is compacted using the type of 
compactors specified, ballasted and operated as specified, and with the number of coverages of the compactors as specified. 
 
321.10.5.2 Pavement Greater than 1½ Inches in Nominal Thickness: 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 T-269 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 one random test location for each sublot and the acceptance laboratory will obtain one core from 
that location. Regardless of sublot quantities or boundaries, a minimum of one core will be obtained per residential street and 
a minimum of one core per travel lane for collector and arterial streets. 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 shall 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. Acceptance testing 
results will be furnished to the contractor within five working days of receipt of samples by the acceptance laboratory.  
 
If the pavement density has in-place voids of between 4.0% and 8.0%, the asphalt concrete will be paid for at the contract unit 
price. If the acceptance core for a sublot indicates that the pavement density has in-place voids of less than 4.0% or greater than 
8.0%, the deficient area will be evaluated by coring two additional locations 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 resulting average of the in-place voids is 
outside the indicated range, then Table 321-8 shall apply to the sublot. If approved by the Engineer, the Contractor may obtain 
additional cores to assist in formulation of an Engineering Analysis, but the additional cores shall not be used for re-evaluating 
acceptance. 
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TABLE 321-8 
PAVEMENT DENSITY PENALTIES 

Limits of In-place Air Voids for 
design lift thicknesses 1.5 inches 

and greater 
 

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 

Below 3.0% Removal* or EA Removal* or EA 

3.0% to below 4.0% $10.00 EA and Type II Surry Seal 

4.0% to 8.0% Full Payment No Corrective Action 

Greater than 8.0% to less than 9.0% $6.00 EA 

9.0% to 10.0% $10.00 EA and Type II Surry Seal 

Greater than 10.0% Removal* or EA Removal* or EA 
 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
  EA = Engineering Analysis per Section 321.10.6 
 
321.10.6 Engineering Analysis (EA): Within 10 working days after receiving notice that a lot or sublot of asphalt concrete is 
deficient and is found to fall within the “Removal or EA” band per Table(s) 321-4, 321-5, and/or 321-8, the contractor may 
submit a written proposal (Engineering Analysis) to accept the material in place at the applicable penalties along with possible 
remediation(s) listed in the “Removal or EA” 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 to the material(s) in place as it relates to the 
in-place material’s performance. The Engineering Analysis shall be performed by a professional engineer experienced in 
asphalt concrete testing and mix designs.  
 
If a lot or sublot is accepted for referee testing and the referee test results still show a deficiency, the contractor shall have ten 
working days to submit an Engineering Analysis beginning upon notification of referee test results.  
 
When an Engineering Analysis recommends that a specific lot or sublot should not be removed, the Engineering Analysis will 
recommend that the following penalties (Table 321-9) be paid when the contracting agency is the owner, for the specific criteria 
being reviewed by the EA. 
 

TABLE 321-9 

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% $7.50 

Limits of In-place Air Voids Less than 3% or 
Greater than 10.0% $15.00 

 
Within 15 working days, the Engineer will determine whether or not to accept the Contractor’s proposed Engineering Analysis. 
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321.11 REFEREE:  
 
If the Contractor has reason to question the validity of any of the acceptance test results, the Contractor may request that the 
Engineer consider referee test for final acceptance. Any request for referee testing must describe the contractor’s reasons for 
questioning the validity of the original acceptance test results and must clearly describe which set of acceptance tests are in 
question. The Engineer may either accept or reject the request for referee testing. When referee testing is accepted the 
Contractor (at the Contractors own expense) will engage an independent laboratory accredited by the AAP or a laboratory listed 
in the current ADOT Directory of Approved Materials Testing Laboratories as appropriate the acceptance tests that are being 
questioned. The independent referee laboratory shall use properly certified technicians in accordance with ASTM D3666, 
Section 7 (Personnel Qualifications). For the set of test results in question, the referee laboratory shall perform a new set of 
acceptance tests (as required by Section 321.10 representing the area for the set of tests in question). The referee tests will 
replace the original acceptance tests that were in question.  
 
For permit work, the permittee, whose results necessitate referee testing, shall bear all expenses in the additional testing (i.e., 
secondary and the referee testing) if the original results are not substantiated by the referee testing procedure outlined in this 
section. Additionally, any testing performed that does not strictly adhere to the sampling and testing methodology and 
requirements in Section 321.10 shall be disregarded and not allowed in any acceptance determination. Disregarded tests will 
be re-performed at the expense of the permittee. 
 
These tests may include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, maximum theoretical 
unit weight, laboratory air voids and in-place air voids (compaction). All referee testing shall conform to Section 321.10. 
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 report sealed 
and signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix design 
development. The signed report shall give an opinion that the material evaluated does or does not comply with project 
specifications, 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. 
 
Measurement for safety edge preparation only applies to overlays of existing pavements that require the construction of a safety 
edge when none exists. Safety edge preparation will be measured by the linear foot. Safety edge preparation will not be 
measured when a safety edge is part of new pavement construction, pavement widening, or when overlaying an existing 
pavement that contains a safety edge. The asphalt concrete pavement measurement shall include the tonnage used to construct 
safety edges or the square yard measurement for asphalt concrete pavement will be increased by the horizontal extension of the 
safety edge beyond the roadway pavement edge. 
 
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 for newly constructed pavement 
having a total thickness equal to or greater than 2.5 inches. The overrun quantity is excess tonnage above the tonnage calculated 
based on actual field measurement of area covered, design thickness, and the mix design unit weight. The calculations for 
overrun will be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete 
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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. 
 
Removal of raised pavement markers, pavement repairs, and surface pavement replacements required prior to roadway overlay 
operations will be paid for by other pay items unless otherwise specified.  
 
Except as otherwise specified, no separate payment will be made for work necessary to construct thickened edges, safety edges, 
or other miscellaneous items or surfaces of asphalt concrete. 
 
Payment for safety edge preparation will be at the contract unit price for the quantities measured as described above. 
 
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. 
 
For permit work, testing of cores obtained in a manner that does not strictly adhere to the methodology outlined in this section 
shall be disregarded and not considered in any acceptance determination. Retesting shall be at the expense of the permittee. 
 
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 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 gallon 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 65° F during the coring operation. Ice shall be utilized to 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 70° 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 D5361).  
 
321.14.4 Process: The pavement surface at the time of coring shall not exceed a temperature of 90° 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 
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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 D5361); 
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 carpenter’s 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 D3549. A speed square shall be used to measure perpendicularity as 
compared to a 90 degrees angle and shall not depart from perpendicular to the axis more than 0.5 degrees (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. 
 
The core operator that obtained the cores is responsible for restoration of the core holes at the conclusion of the coring process. 
Immediately before restoration, standing water and errant debris shall be removed from the holes. Core holes shall be patched 
back with an agency-approved material. One typical material is hot mix asphalt conforming to Section 710, compacted in thin 
(1.5 inch) lifts with the temperature compaction range as specified on the mix design, or as established by the binder supplier. 
Another typical material is pre-packaged non-shrink grout conforming to ASTM C1107. If non-shrink grout is used, the 
individual restoring the core holes is responsible for protecting the finished work from tire traffic, etc. Other patch materials 
maybe used at the discretion of the Engineer. 
 

- End of Section - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

_______________________________ 
*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 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.  
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ASPHALT PAVEMENT CRACK SEALING AND CRACK FILLING 
 

337.1 DESCRIPTION: 
 
This work consists of furnishing and placing sealant or filler material in Contractor prepared cracks and joints of asphalt 
concrete pavements. All cracks and joints, including the space between asphalt concrete pavement and concrete curb and gutter, 
which have a clear opening of one-quarter inch (¼”) or greater, shall be sealed for the length of the crack that equals or exceeds 
one-eighth inch (⅛”) in width.  
 
337.2 MATERIALS:  
 
337.2.1 Material for Category 1 Cracks: Cracks and joints, which have a clear opening ranging from one-quarter inch (¼”) 
to one and one-half inches (1½”), shall be classified as category 1 cracks. Sealant materials for category 1 cracks shall be a 
premixed, single component mixture of asphalt cement, aromatic extender oils, polymers, and granulized rubber in a closely 
controlled manufacturing process. Materials shall conform to the following specifications when heated in accordance with 
ASTM D5078 and the manufacturer’s maximum safe heating temperature.  
 

TABLE 337-1:  
CATEGORY 1 CRACK FILL REQUIREMENTS 

TEST REQUIREMENT  
Cone Penetration (ASTM D5329) 20-40  
Resilience (ASTM D5329) 30% Minimum  
Softening Point (ASTM D113) 210° F (99° C) Minimum  
Ductility, 77° F (25° C) (ASTM D113) 30 cm Minimum  
Flexibility (ASTM D3111 *Modified) Pass at 30° F (-1° C)  
Flow 140° F (60° C) (ASTM D5329) 3 mm Maximum 
Brookfield Viscosity 380° F (193° C) (ASTM D2669) 90 Poise Maximum 
Asphalt Compatibility (ASTM D5329) Pass 
Bitumen Content (ASTM D4) 60% Minimum 
Tensile Adhesion (ASTM D5329) 400% Minimum 
Maximum Heating Temperature 400° F (204° C) 
Minimum Heating Temperature 380° F (193° C) 
Flash Point (ASTM D92) 450° F Minimum 
*Specimen bent 90° over a 1-inch mandrel within 10 seconds. 

 
337.2.2 Material for Category 2 Cracks: Cracks and joints, which have a clear opening ranging from one and one-half inches 
(1½”) to three inches (3”), shall be classified as category 2 cracks. Filler material for category 2 cracks shall be hot applied, 
pourable, high bonding mastic for application in unconfined areas and for vertical-side recessed configurations. Upon curing, 
the material shall provide a flexible waterproof seal. The material shall be traffic ready in thirty minutes or less when installed 
in accordance with the manufacturer’s instructions. Agency approved material shall be used for sealing category 2 cracks. 
 
337.2.3 Material for Category 3 Cracks: Cracks and joints which have a clear opening greater than three inches (>3”) shall 
be classified as category 3 cracks. Material for filling category 3 cracks shall be asphalt concrete 3/8” Marshall mix compliant 
with Section 710 and have 100% of the aggregate passing the 3/8” sieve.  
 
337.2.4 Product Submittals: Prior to application of category 1 crack sealant and category 2 crack filler material, the Contractor 
shall submit to the Engineer for approval the material manufacturer’s product specifications and installation recommendations. 
Installation recommendations shall include surface preparation, product installation, and curing requirements. For sealant 
material, a Certificate of Compliance (per Section 106) shall be submitted to the Engineer. Asphalt mix design for category 3 
crack filler material shall be submitted to the Engineer for approval. 
 
Prior to and during production, when requested by the Engineer, the Contractor shall provide material samples to the Engineer 
for testing to verify the quality of the materials and to ensure conformance with specifications. 
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337.3 CLEANING AND PREPARING CRACKS OR JOINTS:  
 
Immediately prior to application of sealant, all cracks and joints shall be cleaned of debris and dust. Cracks and joints shall be 
vacuumed during final cleaning.  
 
337.3.1 Routing: When specified in contract documents, cracks shall be routed to remove loose asphalt edges creating a stable 
surface for sealant attachment. Routing shall remove at least 1/8” from each side and produce vertical, intact surfaces with no 
loosely bonded aggregate. Routing of joints and cracks shall produce clean stable edges extending to a depth of at least three 
quarters of an inch (¾”). Routed surfaces of cracks are subject to acceptance or rejection at the Engineer’s discretion.  
 
337.3.2 Vacuuming: Final cleaning shall thoroughly clean cracks and joints to a minimum depth of 1” for cracks that are ¾” 
or narrower and to the full asphalt depth for cracks that are wider than ¾”. Surfaces are to be inspected to assure adequate 
cleanliness and dryness. 
 
High pressure, 90 psi minimum, dry oil free compressed air shall be used for final cleaning and dust removal from cracks. The 
high-pressure tool shall be integral with a vacuum unit to collect the dust and residue. Both sides of the crack or joint shall be 
cleaned. 
 
337.4 APPLICATION OF CRACK SEALANTS AND CRACK FILLERS:  
 
337.4.1 Weather: In no case shall crack sealant or fillers be placed during damp roadway conditions such as wet roadway 
surfaces or with damp material inside the cracks. Operations stopped by the Engineer due to weather, shall be at no additional 
cost to the contracting Agency. If installing at night, ensure that dew is not forming on the pavement surface. 
 
Sealant and filler material shall only be applied when pavement temperature exceeds 40° F (4° C). If pavement temperature is 
lower than 40° F (4° C), it may be warmed using a heat lance that puts no direct flame on the pavement.  
 
337.4.2 Temperature: Sealant and category 2 filler material temperatures are to be maintained at the maximum heating 
temperature recommended by the manufacturer.  
 
337.4.3 Sealant Equipment: The melter applicator unit shall be a self-contained double boiler device with the transmittal of 
heat through heat transfer oil. It shall be equipped with an on-board automatic heat controlling device to permit the attainment 
of a predetermined temperature, and then maintain that temperature as long as required. The unit shall also have a means to 
vigorously and continuously agitate the sealant to meet the requirements of Appendix X1.1 of ASTM D6690. The sealant shall 
be applied to the pavement under pressure supplied by a gear pump with a hose and wand and direct connecting applicator tip.  
The pump shall have sufficient pressure to apply designated sealant at a rate of at least three (3) gallons (11.4 L) per minute. 
Melter applicators shall be approved for use by the sealant manufacturer. 
 
337.4.4 Placement of Sealant and Crack Filler Materials: Sealant and crack filler materials shall be applied in cracks and 
joints uniformly from bottom to top and shall be filled without formation of entrapped air or voids.  
 
Sealant placement in cracks and joints shall slightly overfill the crack or joint then be leveled with a 3” sealing disk or V-shaped 
squeegee to create a neat band extending approximately 1” on each side of the crack or joint for surface waterproofing. The 
band shall be as thin as possible and shall not extend more than 1/8 inch above the pavement surface. If the pavement is to be 
overlaid with hot mix asphalt within six months of sealant application, sealant placement shall be recessed ¼” in the crack with 
no over band. 
 
Application of category 2 crack filler material shall comply with the material manufacturer’s installation recommendations 
including but not limited to surface preparation, application equipment, and application procedures. No filler material shall be 
installed until all cracks to be filled have been inspected and approved by the Engineer.  
 
All machines, tools, and equipment for installation of category 3 crack filler shall be subject to the Engineer’s approval. Prior 
to application of category 3 crack filler, the prepared crack shall be inspected and approved by the Engineer. Tack coat shall 
be applied to both sides of the crack. Hand tamp, vibratory plate compactor and rollers are acceptable for final compaction of 
filler material. Depending on depth of crack, lower lifts shall be compacted using a steel rod with a 1½” diameter head.  
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During and after placement of sealant and crack filler materials, the Contractor shall protect against harm to persons or animals 
that may be exposed to the hot material.  
 
337.4.5 Opening to Traffic: Sealant and mastic materials shall not be exposed to traffic until fully cured. If the area must be 
opened to traffic, blotter material shall be applied to the surface of all uncured material.  
 
All sealant filled cracks that have a clear opening of 1½ inches or greater shall have blotter material applied prior to opening 
to traffic. 
 
On two lane roads or where traffic may come in contact with hot sealant or mastic before it cures, a blotter or specialized bond 
breaking material shall be used to prevent asphalt bleeding and/or pickup of material by vehicular traffic. Blotter material shall 
be compatible with the crack sealant or mastic and any surface treatment being used.  
 
337.5 UNACCEPTABLE WORK:  
 
The Contractor, at no additional cost to the contracting Agency, shall correct unacceptable work.  
 
Unacceptable work shall include, but not be limited to, unsealed or unfilled cracks, material wastage on the sides of the roadway, 
and excess quantities of material on the roadway that adversely affects driving. 
 
The Contractor shall not progress to a new area until the unacceptable work is corrected to the satisfaction of the Engineer. 
Correction of unacceptable work shall be accomplished within five working days after notification from the Engineer of the 
unacceptable work. 
 
337.6 MEASUREMENT: 
  
The Contractor shall meet with the Engineer or the Engineer’s designated representative on a daily basis and supply a signed 
daily report indicating the date and identifying for each road segment:  

• The linear feet of crack routing performed. 
• The amount of category 1 crack sealing material applied in total pounds and the total square yards of pavement sealed.  
• The amount in pounds of category 2 crack filling material installed. 
• The linear feet of category 3 cracks filled. 

 
Crack routing will be measured by the linear foot. The measurement length will be the length of routed crack, not the length of 
each routed side. 
 
Measurement for payment of category 1 crack sealing will be by the square yards of pavement surface area crack sealed or by 
the pounds of sealant placed. 
 
Category 2 crack filling will be measured by the pounds of filler material placed or as otherwise indicated in the fee proposal.  
 
Category 3 crack filling will be the measured linear feet of cracks filled.  
 
337.7 PAYMENT:  
 
Payment for accepted pavement crack routing, sealing, and crack filling will be at the contracted unit prices. Payment shall be 
full compensation for furnishing all labor, materials, equipment, tools, and incidentals used for surface preparation, placement 
of materials, and cleanup. 
 

- End of Section -
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CONCRETE CURB, GUTTER, SIDEWALK, CURB RAMPS, DRIVEWAY AND ALLEY ENTRANCE 
 
340.1 DESCRIPTION: 
 
The various types of concrete curb, gutter, sidewalk, curb ramps, driveways and alley entrances shall be constructed to the 
dimensions indicated on the plans and standard detail drawings.  
 
340.2 MATERIALS:  
 
Concrete shall conform to the requirements of Section 725. Concrete class shall be as noted on the standard details. 
 
Expansion joint filler shall be ½-inch thick preformed bituminous material in compliance with Section 729, unless otherwise 
noted.  
 
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 Act Accessibilities Guidelines (ADAAG). Truncated domes shall have the 
following nominal dimensions: base diameter of 1.0 inches (0.9 inches minimum) top diameter of 50 percent of the base 
diameter minimum to 65 percent of the base diameter maximum, and height of 0.2 inches. Dome center-to-center spacing of 
2.35 inches, measured between the most adjacent domes on the square grid. Dome center-to-center spacing for radial 
installations shall be 1.6 inches minimum and 2.4 inches maximum with a base-to-base spacing of 0.65 inches minimum. 
Detectable warning panels shall be installed with the dome spacing and alignment maintained across adjoining panels.  
 
Detectable warnings shall contrast visually with adjoining surfaces, either light-on-dark or dark-on-light. Specific colors to be 
used shall be approved by the local jurisdictional agency prior to installation. Detectable warnings shall have integral color 
throughout.  
 
Detectable warning materials shall be durable with a non-slip surface not subject to spalling, chipping, delamination, or 
separation. All detectable warnings shall be approved by the local jurisdictional agency prior to installation.  
 
Detectable warnings shall be either placed in freshly poured concrete (wet-set) or recessed into pre-formed concrete. Detectable 
warnings using wet-set placement shall have the bottom of the detectable warning continuously supported by the underlying 
concrete with no air voids. Detectable warnings placed into pre-formed recesses in the concrete shall have a firm fit without 
gaps along the edges, and be able to resist movement (i.e. sliding, rocking, or lifting) once in place. 
 
340.3 CONSTRUCTION METHODS:  
 
Existing concrete shall have a clean vertical edge where it is to be joined by new construction. Sawcutting is required when the 
existing matching edge is not a straight vertical edge. 
 
340.3.1 Subgrade Preparation: 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. Removal and replacement of soft or unsuitable 
materials will be paid for as extra work. 
 
Subgrade classified as marginally expansive or expansive as defined in Table 340-1 shall be treated as follows unless the 
construction documents require alternative measures for mitigation of expansive soils. The upper 6 inches of marginally 
expansive soils shall be compacted per Section 301.3 at a moisture content between 0% to 3% above optimum moisture per 
ASTM D698. Expansive soils shall be considered unsuitable and shall be treated or removed and replaced with material as 
directed by the Engineer. Alternate corrective measures contained in an existing geotechnical report or new site analysis can 
be submitted to the Engineer for approval. The submittal of alternative corrective measures must be a recommendation of an 
Arizona registered engineer and have the professional seal affixed. 
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TABLE 340-1 
Description Percent Fines (– #200 sieve) (1) Plasticity Index (2) Additional Testing 

Non-expansive > 20% ≤ 15 None 
Potentially expansive > 15  Perform Swell Test (3) 

Description % Swell (3)   
Non-expansive < 1   

Marginally expansive 1 – 3   
Expansive > 3   

(1) Tested in accordance with ASTM C117  
(2) Tested in accordance with AASHTO T-90 (wet prep per AASHTO T-146)  
(3) Swell Test: Samples for swell tests shall be re-molded in accordance with ARIZ 249 (ADOT Materials Testing 

Manual) to 95% of maximum dry density at optimum moisture as determined by ASTM D698 and tested for one-
dimensional expansion in accordance with the applicable portions of ASTM D4546 applying a surcharge of 144 psf. 

 
Material removed for 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. 
 
340.3.2 Formwork: 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, curb 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.  
 
340.3.3 Concrete Placement: 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. The 
surface shall then be struck off and worked to grade and cross-section with a float. 
 
If machine placement is used, the machine shall place, consolidate and finish the concrete in one complete pass, requiring a 
minimum of hand finishing producing a dense and homogeneous section. A form shall trail behind the machine for such a 
distance that no appreciable concrete slumping will occur. Final finishing shall be as specified in Section 340.3.7, Form 
Removal and Finishing. 
 
340.3.4 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 shall be constructed along the radial lines of 
the curve. 
 
Curb and gutter joints shall match the location of concrete pavement joints when abutting concrete pavement.  
 
The space between joints in curbs and gutters (space between contraction joints or between contraction and expansion joints) 
shall not exceed ten feet. 
 
Sidewalk that abuts curb or gutter shall have joints that match the curb or gutter joints. The space between sidewalk joints shall 
not exceed 125% of the sidewalk width (for example: maximum joint spacing for 5-foot-wide sidewalk is 6.25 feet).  
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340.3.4.1 Expansion Joints: Expansion joints shall be constructed to the full depth and width of the concrete. The expansion 
joint material shall extend fully through the concrete and one inch into the subgrade with the top of the expansion joint material 
one-quarter inch below the top surface. Expansion joint material shall be secured in place prior to placement of concrete.  
 
Expansion joints shall be installed along all abutting structures to provide complete separation from the structure. 
 
Sidewalk, curb, and gutter expansion joints shall be installed at all radius points, at both sides of each driveway, at both sides 
of each alley entrance. The maximum distance between expansion joints shall be 50 feet.  
 
340.3.4.2 Contraction Joints: Unless otherwise specified, the large aggregate in contraction joints shall be separated to either 
side of the joint for a minimum depth equal to 25% of the concrete thickness; the finished depth shall be a minimum of ¾ inch.  
 
340.3.5 Edges: All exposed edges shall be shaped with a suitable tool to form edges having the shape as indicated on the 
referenced detail.  
 
340.3.6 Detectable Warnings: 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. 
 
When detectable warnings are modules inset into the curb 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. 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 pedestrian at-grade rail crossings not located within a street or highway shall be installed on 
each side of the rail crossing, located as shown on plans. Detectable warnings shall extend the full width of the pedestrian 
walkway. 
 
340.3.7 Form Removal and Finishing: The front face form shall not be removed before the concrete has taken 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. Any portion of concrete damaged while stripping forms shall be repaired or 
replaced at no additional cost to the Contracting Agency.  
 
After the forms are removed, the joints shall be tooled and the surface finished with a float to remove all imperfections. As 
needed, retool joints after finishing to prevent groove bonding. In all cases, the resulting surface shall be smooth and of uniform 
color with all rough spots, projections, and form stakes removed. No plastering of the concrete will be allowed. The concrete 
work shall have a true surface; shall be free from sags, twists, or warps; have a uniform appearance; and be true to the lines, 
grades, and configurations indicated on the drawings. 
 
Surfaces shall be light broom finished; flow lines shall be troweled for a smooth finish.  
 
If the evaporation rate on the concrete surface exceeds the rate of bleeding of the concrete due to weather conditions, materials 
used, or for any other reason, and there is any likelihood of the fresh concrete checking or cracking before the curing operation, 
measures shall be taken to prevent the rapid evaporation of water from the surface during finishing operations. When allowed 
by the Engineer, the addition of water to the surface may be permitted as an indirect fog spray with approved spray equipment 
immediately after screeding and/or between finishing operations. A commercial evaporation reducer that forms a 
monomolecular film may also be sprayed onto the concrete surface in accordance with the manufacturer’s recommendations. 
At no time will free water/evaporation reducer be worked into the concrete surface. Approved measures shall continue until 
curing operations per Section 340.3.8, Curing, are started in the particular area affected. The Contractor shall stamp the 
company name and year on each end of the sidewalk or curb ramp constructed. The letters shall not be less than ¾ inch in 
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height and the depth of the stamped impression shall be between 1/8 inch and ¼ inch.  
 
340.3.8 Curing: As soon after the completion of the finishing operation as the condition of the concrete will permit, all exposed 
surfaces shall either be sprayed with a pigmented curing compound or sealed with a material conforming to Section 726. Curing 
compound shall be applied under pressure through a spray nozzle in such manner and quantity as to entirely seal all exposed 
concrete surfaces with a uniform film. The membrane shall be applied in two applications for a total coverage of 150 square 
feet per gallon. Concrete surfaces shall be kept damp until the curing compound is applied. Should the curing compound seal 
be broken or damaged before the expiration of 10 days after the placing of the concrete, the break shall be immediately repaired 
by the application of additional curing compound over the damaged area.  
 
The need for adequate curing is greatest during the first few hours after placement of the concrete. 
 
340.3.9 Tolerances: The face, top, back, and flow line of the curb and gutter shall not deviate in excess of ¼ inch over 10 feet, 
as tested with a 10-foot straightedge or curve template, longitudinally along the surface.  
 
The surface of concrete sidewalk or curb ramp shall not deviate in excess of 1/8 inch over 5 feet as tested with a 5-foot 
straightedge except for the ¼ inch recess of the preformed material in expansion joints.  
 
All finished concrete widths and alignments shall not deviate from the plans, typical sections or standard details referenced 
within the construction documents, by more than ½ inch. 
 
When required by the Engineer, gutters shall be water tested. The Contractor shall establish flow in the length of gutter to be 
tested by supplying and distributing water from a hydrant, tank truck or other source. After the supply of water is shut off and 
water has stopped flowing, the gutter shall be inspected for evidence of ponding. The work shall be deemed deficient if water 
is found ponded in the gutter to a depth greater than ½ inch or ponding extends onto the adjacent asphalt pavement.  
 
Areas between elevations shown on the plans shall be straight graded or smoothly transitioned through a vertical curve in a 
manner approved by the Engineer or as otherwise indicated on the construction documents. 
 
Pedestrian facility grades shall not exceed the maximum grades indicated in the Public Rights-of-Way Accessibility Guidelines 
(PROWAG): sidewalk cross slope 2.1%; sidewalk running slope 5.0% or match grade established for the adjacent street; ramp 
running slope 8.3%; ramp and landing cross slope 2.1%; and flared side (wing) 10.0%. The Engineer may approve exceptions 
in accordance with PROWAG for certain conditions. 
 
340.3.10 Deficiencies: 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. Replacement or reconstruction shall 
be from joint to joint. 
 
Concrete work that does not comply with requirements of Section 340.3.9, Tolerances, shall be removed and replaced. Remove 
and replace gutters that exceed the ponding tolerance. Grinding shall only be allowed if approved by the Engineer. 
 
340.4 BACKFILLING:  
 
Unless otherwise specified the Contractor shall backfill behind the curbs, sidewalk or curb ramps with soil native to the area to 
the lines and grades shown on the plans. 
 
340.5 MEASUREMENT:  
 
340.5.1 Concrete Curbs and Gutters: The various types of curb and gutter shown on the plans and in the proposal will be 
measured along gutter flow line through inlets, catch basins, driveways, curb ramps, etc., by the lineal foot to the nearest foot 
for each type, complete in place. Measurement for curb terminations and transitions shall be included with the linear 
measurement of the various types of curb or curb and gutter as shown on the plans and in the proposal. 
 
Curb and gutter type shall be based on the configuration of the final exposed surfaces. The increased curb and gutter depth 
required at valley gutter aprons or driveways shall not be measured as a separate pay item; any additional Contractor cost shall 

Revised 2026 
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be included in the unit cost associated with the valley gutter, driveway or other associated item. 
 
340.5.2 Concrete Flat Work: Sidewalks, driveways, alley intersections, valley gutters and aprons will be measured to the 
nearest square foot complete in place.  
 
340.5.3 Curb Ramp Installations: Curb ramp installations shall be measured as complete installed units. Curbing (single curb 
or curb and gutter) located at the edge of roadway shall be measured and paid for separately. The surface area of curb ramps 
shall not be included in the measured quantity for sidewalk. Detectable warnings are an integral part of curb ramp installations 
and shall not be measured. Ramp curbs located behind the walkway are an integral part of parallel curb ramp and combination 
curb ramp installations and shall not be measured.  
 
Unless otherwise indicated by standard details, curb ramps located within a curb return shall include the entire curb return area 
excluding the edge of roadway curbing. Curb ramp installations shall be categorized and measured by curb return radius, the 
number (one or two) of curb ramps contained within the return, and the type of curb ramps (perpendicular, parallel, or 
combination).  
 
Each curb ramp not located within a curb return shall be categorized by type and measured as a complete unit. Perpendicular 
curb ramps shall include the area from the back of curb between the outer edges of the ramp wings to the top of the curb ramp, 
ending prior to and excluding the top landing. The landing area at the top of the perpendicular curb ramp is to be included in 
the measured sidewalk area. Parallel and combination curb ramps shall include the ramp curb and all surfaces between the 
ramp curb and the back edge of the roadway curbing. 
 
340.6 PAYMENT:  
 
Payment will be made in accordance with the unit prices 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. 
 
Over-excavation of soft, expansive or unsuitable materials and installation of granular materials will be paid separately and not 
included within the above measured pay items. 
 

- End of Section -
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CHAIN LINK FENCES 
 
420.1 DESCRIPTION: 
 
This work shall consist of constructing chain link fences at the locations and in accordance with the details shown on the plans, 
and as provided in these specifications and the special provisions. When installation procedures are not covered within these 
specifications, standard details, special provisions, plans or other documents, installation will comply with ASTM F567. 
 
420.2 MATERIALS: 
 
Chain link fence material shall conform to the requirements of Section 772. Portland cement concrete shall conform to the 
requirements of Section 725. 
 
420.3 CONSTRUCTION METHODS: 
 
420.3.1 Fence Construction: Before any fence is installed, the Contractor shall submit to the Engineer for approval, shop 
drawings showing the details of all fittings and gates proposed to be furnished. 
 
Posts shall be spaced at not more than 10-foot intervals, measured from center to center of posts, and shall be placed in a vertical 
position. 
 
Changes in line or grade where the angle of deflection is 30 degrees or more shall be considered as corner and slope points, 
respectively, and corner or slope posts shall be installed at these points. 
 
All posts shall be set in Class C concrete footings, which footings shall be crowned at the top to shed water. Footings for line 
posts for 72-inch fabric or less shall not be less than 30 inches deep and 8 inches in diameter, and footings for line posts for 
fabric more than 72 inches shall be shown on plans. All other footings, unless otherwise indicated on the plans or in the special 
provisions, shall be not less than 36 inches deep and 12 inches in diameter. 
 
End, corner, slope and gate posts shall be braced to the midpoint of the nearest line post or posts with horizontal braces used 
as compression members and the said line posts trussed from the brace back to the bottom of the end, corner, slope or gate post 
with 3/8 inch steel truss rods with turnbuckles used as tension members. 
 
Unless otherwise specified all fence shall be installed with a top rail, a bottom tension wire, and the post tops shall be secured 
to the post by bolts or rivets. When top rail is omitted, a top and bottom tension wire shall be used. 
 
The fabric shall be placed on the outward facing side of the posts and shall be installed so that the top edge projects above the 
top rail of the fence to form a knuckled or barbed projection. The fabric shall be stretched taut and securely fastened to the 
posts, the top rail, and the bottom tension wire. The tension wire shall be installed on a straight grade between posts by 
excavating the high points of ground and in no case will filling of depression be permitted. Unless otherwise specified the 
bottom of the fence shall be on a line approximately 2 inches above the ground surface. 
 
The fabric shall be fastened to end, corner, slope and gate posts with 3/16 inch × 3/8 inch high carbon steel tension bars and not 
less than 12 gage × 1 inch steel tension bar bands spaced at 16 inch intervals; and to line posts, top rail and tension wire with 
11 gage or heavier tie wires or metal bands. Tire wires or metal bands shall be placed on line posts at intervals of approximately 
16 inches, and on top rail and tension wire at intervals of approximately 18 inches. 
 
Barbed wire shall be installed on the fence only when specifically required by the plans or special provisions. When required, 
it shall be installed on extension arms of a type specified under Section 772. 
 
420.3.2 Construction of Gates: The widths of any gates to be installed will be indicated on the plans or in the special 
provisions. Gates in which the width of the leaf is greater than 6 feet shall be constructed with an internal horizontal or vertical 
stiffener of the same diameter as the frame; the frame shall be trussed with a 3/8 inch adjustable tension rod. Gates in which the 
width of the leaf is 6 feet or less will not require a stiffener and will require only 1 truss rod. 
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The corners of gate frames shall be fastened together and reinforced with a fitting designed for the purpose or by welding. All 
welds shall be ground smooth. 
 
Chain link fence fabric shall be attached to the gate frame by the use of tension bars and tie wires as specified for fence 
construction, and suitable tension connectors spaced at approximately 16-inch intervals. 
 
The swing gates shall be hung by at least two steel or malleable iron hinges, so designed as to securely clamp to the gate post 
and permit the gate to be swung back against the fence. 
 
Semi-cantilever gates shall be provided with a combination steel or malleable iron catch and locking attachment of approved 
design, and shall be subject to approval of the Contracting Agency. Stops to hold gates open and a center rest with catch shall 
be provided on all double drive gates and on all other gates where required. 
 
420.3.3 Repair of Damaged Coating: Welds made after galvanizing shall be ground smooth, then wire brushed to remove 
loose or burned zinc coating, after which the cleaned areas shall be repaired to the satisfaction of the Engineer in accordance 
with Section 771. Repairs to abraded or otherwise damaged zinc coating shall be made in a similar manner. 
 
420.4 MEASUREMENT: 
 
Chain link fence shall be measured on the fence line along the bottom strain wire from center to center of end posts, deducting 
the widths of gates and openings. 
 
420.5 PAYMENTS: 
 
The price bid and paid per linear foot for chain link fence shall include full compensation for furnishing all labor, materials, 
tools, and equipment, and doing all the work involved in constructing the fence complete in place as specified on the plans, 
and in the special provisions, except for furnishing and installing gates. 
 
Gates will be paid for at the unit price bid for each size of gate required by the plans or special provisions, which price shall 
include full compensation for furnishing the gates, together with all necessary gate posts, fittings and hardware, and doing all 
the work involved in installing the gates complete in place as specified. If double gates are required, each double gate will be 
paid for at the unit price bid and such unit price shall include furnishing and installing both leaves. 
 
Full compensation for clearing the line of the fence and disposing of the resulting material, excavating high points in the existing 
ground between posts, excavating and furnishing and placing concrete footings, connecting new fences to structures and 
existing fences, and any other related work shall be considered as included in the price bid per linear foot of fence and no 
additional allowance will be made therefore. 
 

- End of Section -
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AGGREGATE 
 

701.1 GENERAL: 
 
Coarse and fine aggregates are defined in accordance with ASTM D2487. Material property requirements for specific uses are 
provided in applicable MAG sections. 
 
Apparent specific gravity shall be at least 2.50, when tested in accordance with ASTM C127. 
 
701.2 COARSE AGGREGATE: 
 
Rock and gravel shall be clean, hard, sound, durable, uniform in quality, and free of any detrimental quantity of soft, friable, 
thin elongated, or laminated pieces, disintegrated material, organic matter, oil, alkali, or other deleterious substance. Aggregate 
sources shall include, but not be limited to alluvial deposits, terrace aggregates, quarry stone, or other suitable sources including 
recycled products that meet all material test requirements as approved by the Engineer. Aggregate classification shall be made 
by size as noted herein. 
 
701.2.1 Boulders: Particles of rock that will not pass a 12-inch square opening. 
 
701.2.2 Cobbles: Particles of rock that will pass a 12-inch square opening, but are retained on a 3-inch square opening. 
 
701.2.3 Coarse Gravel: Particles of rock that will pass a 3-inch U.S. standard sieve, but are retained on a ¾-inch U.S. standard 
sieve. 
 
701.2.4 Fine Gravel: Particles of rock that will pass a ¾-inch U.S. standard sieve, but are retained on a No. 4 U.S. standard 
sieve. 
 
701.3 FINE AGGREGATE (SAND): 
 
Fine aggregate (sand) shall be fine granular material produced by the crushing of rock or gravel or naturally produced by 
disintegration of rock and shall be sufficiently free of organic material, mica, loam, clay, and other deleterious substances to 
be thoroughly suitable for the purpose for which it is intended. Fine aggregates particles shall pass a No. 4 U.S. standard sieve, 
but are retained on a No. 200 U.S. standard sieve.  
 
701.4 RECLAIMED CONCRETE MATERIAL (RCM): 
 
Reclaimed concrete material (RCM) is defined as an aggregate material that is derived from the crushing, processing and 
classification of Portland cement concrete construction materials recovered, salvaged, or recycled from roadways, sidewalks, 
buildings, bridges, and other sources.  
 
In accordance with Section 7 of AASHTO M-319, RCM shall not contain more than five percent by mass of brick or concrete 
block and shall be substantially free of wood, metal, plaster, and gypsum board, RCM shall be free of all materials that fall 
under the category of solid waste or hazardous materials as defined by the state or local jurisdiction. With the approval of the 
Engineer, these respective quantities may be adjusted if the performance of the RCM is not adversely impacted. RCM may be 
used alone or uniformly blended with other approved aggregate materials to obtain the applicable performance criteria. RCM 
shall not be used in Portland Cement Concrete without the prior approval of the Engineer. 
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701.5 RECLAIMED ASPHALT PAVEMENT (RAP): 
 
Reclaimed asphalt pavement (RAP) is defined as all recovered, salvaged or recycled asphalt road waste, large particles or 
milled material that has been size-reduced, crushed and or screened appropriately, making it reusable. This material shall be of 
a consistent and relatively clean manner as to not adversely affect the final material usage. RAP may be used alone or uniformly 
blended with other approved aggregate materials to obtain the applicable performance criteria. RAP shall not be used in 
Portland Cement Concrete without the prior approval of the Engineer. 
 
701.6 SAMPLING: 
 
Sampling of aggregates shall be performed in accordance with ASTM D75.  
 

 
- End of Section -
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BASE MATERIALS 
 
702.1 GENERAL: 
 
Base materials shall be as defined in Section 701, consisting of appropriately sized coarse and fine aggregates, Reclaimed 
Concrete Material (RCM) or Reclaimed Asphalt Pavement (RAP), other inert materials, and/or aggregates that have been 
treated for plasticity index mitigation, as approved by the Engineer. Care shall be taken during the production, stockpiling, and 
transport of these materials (whether virgin, reclaimed, or a blend of both) to provide a uniform material with minimal 
segregation that shall conform to the end result quality requirements of this section. 
 
When base material without further qualification is specified, the Contractor shall supply materials that meet the gradation and 
other quality requirements for Aggregate Base Course as defined in Table 702-1. When a particular classification of base 
material is specified, the Contractor may substitute materials meeting the gradation and other quality requirements for 
Aggregate Base Course for Select material, when approved by the Engineer. 
 
The Contractor shall provide the Engineer laboratory testing documentation on the source of the base material showing 
compliance to Table 702-1 at least 10 business days prior to placement except where the base materials are being obtained from 
a currently approved source from a list maintained by the appropriate Agency or as determined by the Engineer. Included in 
the documentation shall be the percentage of RCM or RAP, if applicable. 
 
RCM meeting the requirements of Section 701.4 can be utilized in base material as long as the end product meets the criteria 
of Table 702-1 and may be used in roadway applications or where otherwise specified by project plans or special provisions. 
 
RAP meeting the requirements of Section 701.5 can be utilized in base material as long as the material meets the criteria of 
Table 702-1 and may be used in roadway applications or where otherwise specified by project plans or special provisions. 
 
702.1.1 Aggregate Base Course: Is primarily used in roadway applications or where otherwise specified by project plans or 
special provisions.  
 
702.1.2 Select Material: Is primarily used, as a subbase in roadways, fill and embankment applications or where otherwise 
specified by project special provisions. 
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702.2 PHYSICAL PROPERTIES: 
 
702.2.1 Base Material: Shall meet the physical properties listed in Table 702-1.  
 

TABLE 702-1 
Sieve Analysis: Test Methods AASHTO T-27, T-11 

Sieve Size Accumulative Percentage Passing Sieve, by Weight 
Select Material  

Aggregate Base Course Type A Type B 
3 in. 100 — — 

1-½ in. — 100 100 
1 in. — — 90 – 100 
No. 4 30 – 75 30 – 70 38 – 65 
No. 8 20 – 60 20 – 60 25 – 60 

No. 30 10 – 40 10 – 40 10 – 40 
No. 200 0 – 12 0 – 12 3 – 12 

Plasticity Index:  
Test Methods AASHTO T-89 Method A, T-90, T146 Method A  

Maximum allowable value 5 5 5 
Fractured Face, One Face:  

Test Method AASHTO T335, Percent by Weight of the Material Retained on a #4 Sieve  
Minimum required value 50 50 50 

Resistance to Degradation and Abrasion by the Los Angeles Abrasion Machine: 
Test Method AASHTO T-96, Percent Loss by Weight  

Maximum allowable value at 100 
revolutions 

10 10 10 

Maximum allowable value at 500 
revolutions 

40 40 40 

 
702.2.2 Acceptance: When tested for acceptance, Base material that does not meet Table 702-1 properties for gradation or PI 
may be approved at the Engineer’s discretion if the R-Value is at least 70, when determined by test method AASHTO T-190 
(see Table 310-1).  
 
 

- End of Section -

  Revised 2026 
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ASPHALT CONCRETE 
 
710.1 GENERAL: 
 
Asphalt concrete shall be a mixture of asphalt cement and mineral aggregates. Mineral admixture, liquid anti-strip, or the 
combination thereof, 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. Each mix shall be designed using Marshall or Gyratory compaction methods.  
 
The following table (Table 710-1) displays the recommended range for lift thickness for various asphalt concrete mix 
designations found within Section 710. Please note that the minimum lift thicknesses are based on each mix designation’s 
“Nominal Aggregate Size” and the relative coarseness of its gradation. The compacted thickness of layers placed shall not 
exceed the Maximum Lift Thickness of Table 710-1 except as otherwise provided in the plans and specifications, or if approved 
in writing by the Engineer. 
 

TABLE 710-1 

RECOMMENDED LIFT THICKNESS FOR ASPHALT CONCRETE MIXES 

Asphalt Concrete Mix 
Designation (inches) 

Minimum Lift Thickness 
Marshall Mixes 

Maximum Lift Thickness 
Marshall Mixes 

Minimum Lift Thickness 
Gyratory Mixes 

Maximum Lift Thickness 
Gyratory Mixes 

3/8” 1.0 inches 2.0 inches 1.5 inches 3.0 inches 

½” 1.5 inches 3.0 inches 2.0 inches 3.0 inches 

¾” 2.5 inches 4.0 inches 3.0 inches 4.0 inches 

 
710.2 MATERIAL: 
 
710.2.1 Asphalt Binder: The asphalt binder specified in this section has been developed for use in desert climate conditions. 
When used in other climates, consideration should be given to adjustments in the asphalt binder selection. The asphalt binder 
shall be Performance Grade Asphalt conforming to the requirements of Section 711 for PG 70-10, unless otherwise approved 
by the Engineer or specified differently in the plans or special provisions.  
 
710.2.2 Aggregate: Coarse and Fine aggregates shall conform to the applicable requirements of this section. Coarse mineral 
aggregate shall consist of crushed gravel, crushed rock, or other approved inert material with similar characteristics, or a 
combination thereof, conforming to the requirements of these specifications. 
 
Coarse aggregate for hot mix asphalt is material retained on or above the No. 4 sieve and Fine aggregate is material passing the 
No. 4 sieve. Aggregates shall be relatively free of deleterious materials, clay balls, and adhering films or other material that 
prevent coating with the asphalt binder. Coarse and Fine aggregates shall conform to the following requirements when tested 
in accordance with the applicable test methods. 

Revised 2025 
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TABLE 710-2 

COARSE/FINE AGGREGATE REQUIREMENTS 
Characteristics Test Method Requirements 

Fractured Faces, % 
 (Coarse Aggregate Only) 

AASHTO T335 85, 1 or more 
80, 2 or more 

Uncompacted Voids, % Min. AASHTO T-304, 
Method A 

45 

Flat & Elongated Pieces, % 5:1 Ratio ASTM D4791 10.0 Max. 
Sand Equivalent, %  AASHTO T-176 50 Min. 
Plasticity Index AASHTO T-90 Non-plastic 
L.A. Abrasion, % Loss  AASHTO T-96 9 max. @ 100 Rev. 

40 max. @ 500 Rev 
Combined Bulk Specific Gravity AI MS-2/SP-2 2.35-2.85 
Combined Water Absorption AI MS-2/SP-2 0-2.5% 

 
Tests on aggregates used in asphalt concrete outlined above, shall be performed on materials furnished for mix design purposes 
and composited to the mix design gradation. 
 
Blend sand (naturally occurring or crushed fines) shall be clean, hard and sound material, which will readily accept asphalt 
binder coating. The blend sand grading shall be such that, when it is mixed with the other mineral aggregates, the combined 
product shall meet the requirements of Table 710-2.  
 
The natural sand shall not exceed 20 percent for the Marshall mixes and 15 percent for the Gyratory mixes by weight of the 
total aggregate for a mix. 
 
710.2.3 Reclaimed Asphalt Pavement (RAP): When allowed by the Engineer, Reclaimed Asphalt Pavement (RAP), as 
defined in Section 701.5, may be used in asphalt concrete provided all requirements of Section 710 are met. References to use 
of RAP in Section 710 apply only if RAP is used as part of the mixture.  
 
When RAP is used in asphalt concrete, it shall be of a consistent gradation, asphalt content, and properties. When RAP is fed 
into the plant, the maximum RAP particle size shall not exceed 1 ½ in. The percentage of asphalt in the RAP shall be established 
in the mix design. The percentage of RAP binder shall be established in the mix design. 
 
When RAP is used in base and intermediate courses, the amount of RAP aggregate and RAP binder should not exceed 30% 
contribution; Surface courses should be limited to 20% RAP aggregate and RAP binder contribution.  
 
In addition to the requirements of Section 710.3.1, the job mix formula shall indicate the percent of asphalt RAP and the percent 
and performance grade of virgin (added) asphalt binder.  
 
When less than or equal to 15% RAP binder is used by weight of total binder in the mix, the added virgin binder shall meet the 
requirements for PG 70-10 as shown in Section 711. When greater than 15% RAP is used by weight of the total binder in the 
mix, the added virgin binder will be dropped one grade for low and high temperature properties to a PG 64-16, unless testing 
indicates that the blend of the recovered RAP binder and virgin binder meets the requirements for PG 70-10 as shown in Section 
711. The virgin asphalt binder shall not be more than one standard asphalt material grades different than the specified mix 
design binder grade.  
 
710.2.4 Mineral Admixture: Mineral admixture when used as an anti-stripping agent in asphalt concrete shall conform to the 
requirements of AASHTO M-17. Mineral admixture used in asphalt concrete shall be dry hydrated lime, conforming to the 
requirements of ASTM C1097 or Portland cement conforming to ASTM C150 Type II or ASTM C595 Type IP. The amount 
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of hydrated lime or Portland cement used shall be determined by the mix design. The minimum mineral admixture content 
within a mix will be 1.00 percent, by weight of total aggregate if not using a liquid anti-strip additive. 
 
710.2.5 Liquid Anti-Strip: When liquid anti-stripping additives are used, the additive shall conform to the requirements of 
AASHTO designation R 15-89. The agent shall be added per the manufacturer’s recommended dosage rate and must meet the 
mix design requirements of Table 710-3 or Table 710-5 depending on the design type. Liquid anti-strip additives may be used 
in conjunction with or in lieu of mineral admixtures. The minimum dry strength for mixtures using liquid anti-strip additives 
shall be 125 psi for Marshall mixes and 95 psi for Gyratory mixes. Liquid anti-strips shall meet one of the following 
requirements: 
  

Requirement 
Amine Value per ASTM D2073 325 min.  
Acid Value per ASTM D465 255 mg min.  
Included on the website for the AASHTO product 
evaluation & audit solutions program (NTPEP).  

 
https://data.ntpep.org/WMA/Products 

 
 
710.3 MIX DESIGN REQUIREMENTS: 
 
710.3.1 General: The mix design for asphalt concrete shall be prepared by a laboratory that is accredited through the AASHTO 
Accreditation Program (AAP) in Hot Mix Asphalt Aggregates and Hot Mix Asphalt. The laboratory shall be under the direct 
supervision of a Civil Engineer, registered by the State of Arizona, and who is listed by ADOT as a “Qualified Asphaltic 
Concrete Mix Design Engineer” within ADOT’s latest list of approved laboratories. The latest list of approved laboratories is 
available on ADOT’s web page www.azdot.gov. The date of the design shall not be older than two years from the date of 
submittal, unless supportive documentation is provided and approved by the Engineer. 
 
The mix design report shall include the following elements as a minimum. 

 
(1) The name and address of the testing organization and the person responsible for the mix design report. 
 
(2) The mix plant identification and/or location, as well as the supplier or producer name. 
 
(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products, including 

admixtures and asphalt binder, and their method of introduction. 
 
(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt binder 

and mineral admixture used. 
 
(5)  The percentage of RAP and RAP Binder being contributed to the total mix shall be included in the mix design report. 
 
(6) The mix design report shall state whether it is Gyratory or Marshall, and the size designation.  
 
(7) The results of all testing, determinations, etc., such as: specific gravity and gradation of each component, water absorption, 

sand equivalent, loss on abrasion, fractured coarse aggregate particles, Tensile Strength Ratio (ASTM D4867), Marshall 
stability and flow, asphalt absorption, percent air voids, voids in mineral aggregate, and bulk density. Historical abrasion 
values may be supplied on existing sources. The submittal should include a plot of the gradation on the Federal Highway 
Administration’s 0.45 Power Gradation Chart, plots of the compaction curves and the results of moisture sensitivity testing. 

 
(8) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within the mix 

design. 
 
(9) A specific recommendation for design asphalt binder content and any limiting conditions that may be associated with the 

use of the design, such as minimum percentages of crushed or washed fine aggregate. 
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(10) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed. 
 
(11) If a warm mix technology or additive is used, the following shall be included: 

• Technology type and supporting manufacturer information; including instructions pertaining to laboratory mixture 
temperatures and curing. 

• Amount (%) of additive (technology) used in the mixture. 
• Attached copy of the ADOT approved product list, showing additive/technology 
• Minimum plant production temperature shall not fall below manufacturer’s recommendation. 
• Minimum field compaction temperature shall be identified. 
• Identify any special mixing or compaction temperatures or special methods to be used when conducting quality 

assurance or quality control testing of field collected samples. Example: if the field collected samples of warm mix 
asphalt can be treated as conventional hot asphalt mix, provide the equivalent conventional hot asphalt mix compaction 
temperature.  

 
The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part of 
his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his supplier 
shall not change plants nor use additional mixing plants without prior approval of the Engineer. If a Contractor/Supplier elects 
to change the source of mineral admixture or binder, a volumetric check point may be completed in lieu of a new mix design.  
 
The checkpoint shall comply with the mix design volumetric parameters listed in Table 710-3 for Marshall mixes or Table 710-
5 for Gyratory mixes. Any change shall be to an equal alternative material, and this shall not apply to changes in aggregate 
source. Any changes in the plant operation, the producer’s pit, modifiers in the asphalt binder, or any other item that will cause 
an adjustment in the mix, shall be justification for a new mix design to be submitted. 
 
710.3.2 Mix Design Criteria: The mix design shall be performed by one of two methods, Marshall Mix Design or Gyratory 
Mix Design. The method shall be specified on the plans, special provisions, or by the Engineer. A minimum of 4 points will 
be used to establish the mix design results. The oven aging period for both Marshall and Gyratory mix design samples shall be 
2 hours. 
 
710.3.2.1 Marshall Mix Design: The Marshall Mix Design shall be performed in accordance with the requirements of the latest 
edition of the Asphalt Institute’s Manual, MS-2 “Mix Design Methods for Asphalt Concrete.” The mix shall use the compactive 
effort of 75 blows per side of specimen. The mix shall comply with the criteria in Table 710-3. 
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TABLE 710-3 
MARSHALL MIX DESIGN CRITERIA 

Criteria Requirements 
3/8” Mix ½” Mix ¾” Mix Designated Test 

 1. Voids in Mineral Aggregate: %, min 15.0 14.0 13.0 AI MS-2 

2. Effective Voids: %, Range 4.0±0.2 4.0 ±0.2 4.0 ±0.2 AI MS-2 

3. Absorbed asphalt: %, Range* 0-1.0 0-1.0 0-1.0 AI MS-2 

4. Dust to Eff. Asphalt Ratio, Range ** 0.6-1.4 0.6-1.4 0.6-1.4 AI MS-2 

5. Tensile Strength Ratio: % Min. 65 65 65 ASTM D4867 

6. Dry Tensile Strength: psi, Min. *** 100 100 100 ASTM D4867 

7. Stability: pounds, Minimum 2,000 2,500 2,500 AASHTO T-245 

8. Flow: 0.01-inch, Range 8-16 8-16 8-16 AASHTO T-245 
   

 Percent Passing with Admix 
Sieve Size 3/8” Mix ½” Mix ¾” Mix 

1 ¼ inch — — — 
1 inch — — 100 
¾ inch — 100 90 – 100 
½ inch 100 85 – 100 — 
3/8 inch 90-100 62 – 85 62 – 77 
No. 8 45-60 40 – 50 35 – 47 

No. 40 10-22 10 – 20 10 – 20 
No. 200 2.0 – 10.0 2.0 – 10.0 2.0 – 8.0 

 
* Unless otherwise approved by the Engineer. 
** The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective asphalt 
content shall be within the indicated range.  
*** Mixtures using liquid anti-strip additives shall conform to the requirements of Section 710.2.5. 
 
710.3.2.2 Gyratory Mix Design: Gyratory Mix Designs shall be performed in accordance with the requirements of latest edition 
of the Asphalt Institute’s SP-2 manual. Mix design laboratory compacted specimens shall be prepared using a gyratory 
compactor in accordance with AASHTO T-312. 
 
The mix design shall be formulated in a manner described for volumetric mix designs in the current edition of the Asphalt 
Institute Manual SP-2, except the number of trial blend gradations necessary will be determined by the mix design laboratory. 
Duplicate gyratory samples shall be prepared at a minimum of four (4) binder contents to select the recommended binder 
content. The gyratory specimens shall be compacted to 160 gyrations. Volumetric data for the design number of gyrations, 
Ndes, and the initial number of gyrations, Nini, are then back calculated based on the bulk specific gravity, Gmb, of the Nmax 
specimens and the height data generated during the compaction process of those same specimens.  
 

TABLE 710-4 
Number of Gyrations 

Nini 8 
Ndes 100 
Nmax 160 

Revised 2025 
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The corrected density of the specimens shall be less than 89.0 percent of maximum theoretical density at Nini. The corrected 
density of the specimens shall be less than 98.0 percent of maximum theoretical density at Nmax. The Gyratory mix shall comply 
with the criteria in Table 710-5. 
 

TABLE 710-5 
GYRATORY MIX DESIGN CRITERIA 

Criteria Requirements Designated Test 
 3/8” Mix ½” Mix ¾” Mix Method  

1. Voids in Mineral Aggregate: %, Min. 15.0 14.0 13.0 AI SP-2 
2. Effective Voids: %, Range 4.0 + 0.2 4.0 + 0.2 4.0 + 0.2 AI SP-2 
3. Absorbed Asphalt: %, Range * 0 - 1.0 0 - 1.0 0 - 1.0 AI SP-2 
4. Dust to Eff. Asphalt Ratio, Range ** 0.6 – 1.4 0.6 – 1.4 0.6 – 1.4 AI SP-2 
5. Tensile Strength Ratio: %, Min. 75 75 75 ASTM D4867 
6. Dry Tensile Strength: psi, Min.*** 75 75 75 ASTM D4867 
7. Mineral Aggregate Grading Limits AASHTO T-27 

 Percent Passing with Admix 
Sieve Size 3/8” Mix ½” Mix ¾” Mix 

1 inch — — 100 
¾ inch — 100 90-100 
½ 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. 
*** Mixtures using liquid anti-strip additives shall conform to the requirements of Section 710.2.5. 
 
710.3.2.3 Moisture Sensitivity Testing: Moisture sensitivity testing will be performed in accordance with ASTM D4867 for 
both Marshall and Gyratory mix designs, without the freeze/thaw cycles. The minimum required Tensile Strength Ratio is 
indicated in the tables above. 
 

- End of Section - 
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PORTLAND CEMENT CONCRETE  
 
725.1 GENERAL: 
 
Portland cement concrete shall be composed of cementitious materials, fine and coarse aggregates, water, and, if specified or 
allowed, certain chemical admixtures and additives. 
 

TABLE 725-1 
CONCRETE CLASSES - MINIMUM REQUIREMENTS 

Class of Concrete Minimum Cementitious Materials 
Content (lbs. per cubic yard) 

Minimum Compressive Strength * at 28 
Days (psi) 

AA 600 4000 
A 520 3000 
B 470 2500 
C 420 2000 

* In accordance with Section 725.8 
 
725.2 CEMENTITIOUS MATERIALS: 
 
Hydraulic cement shall consist of either Portland cement or blended hydraulic cement. 
 
Portland cement shall conform to the current revision requirements of ASTM C150 for Type II  for moderate sulfate resistance, 
Type III for high early strength, or Type V for high sulfate resistance, and shall not contain more than 0.60 percent total 
equivalent alkalis. 
 
Blended hydraulic cement shall conform to the current revision requirements of ASTM C595 for Portland Pozzolan cement 
Type IP (MS) for moderate sulfate resistance or (HS) for high sulfate resistance, Portland Limestone cement Type IL (MS) for 
moderate sulfate resistance or (HS) for high sulfate resistance, or Ternary Blended cement Type IT (MS) for moderate sulfate 
resistance or (HS) for high sulfate resistance. 
 
Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved coal ash or 
natural pozzolan when the mix design incorporates C150 Portland cement of any Type or C595 Type IL Blended Limestone 
cement per Table 725-2. Additional coal ash or pozzolanic material in excess of the minimum Table 725-1 requirements may be 
incorporated into any concrete mix design to achieve enhanced performance, upon approval of the Engineer. 
 
Supplementary Cementitious Materials (SCM) shall not be used as an additional cementitious materials replacement in concrete 
in combination with Portland Pozzolan cement Type IP or Ternary Blended cement Type IT without prior approval by the 
Engineer. 
 

TABLE 725-2 
Cement Type 

ASTM C150/C595 
Allowable  

Coal Ash or Natural Pozzolan (%) 
Included 

Coal Ash or Natural Pozzolan (%) 
Allowable 

Limestone (%) 
Type II </= 25  — </= 5  
Type III </= 25  — </= 5  
Type V </= 25  — </= 5  

Type IL(X)A </= 25  — > 5 and </= 15  

Type IP(X)B — </= 25  — 

Type IT(PX)(LX)C — </= 25  </= 15  
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Notes: (For Table 725-2.) 
A)  Type IL - Portland cement blended or interground with limestone.   
 (X) - the targeted percentage of limestone in the product expressed as a whole number by mass of the final blended product. 
B)  Type IP - Portland cement blended or interground with coal ash or natural pozzolan. 
  (X) - the targeted percentage of coal ash or natural pozzolan in the product expressed as a whole number by mass of the 

final blended product. 
C)  Type IT - Portland cement blended or interground with coal ash or natural pozzolan and limestone. 
 (PX) - where P stands for coal ash or natural pozzolan and X is the targeted percentage expressed as a whole number by 

mass of the final blended product. 
 (LX) - where L stands for limestone and X is the targeted percentage expressed as a whole number by mass of the final 

blended product. 
 
Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and identification, 
and so as to be suitably protected against damage by contamination or moisture. Should any lot of bulk cementitious material 
be delivered to the site show evidence of contamination, the Engineer may require that such lot be removed from the site.  
 
725.2.1 Supplementary Cementitious Materials (Pozzolans): Supplementary Cementitious Materials to be used in concrete 
or furnished under this specification shall conform to the appropriate ASTM requirements as follows: 
 
• Coal ash (such as fly ash or bottom ash) or natural pozzolan (raw or calcined) ASTM C618 and C311 
• Silica Fume         ASTM C1240 

 
Upon request, the Contractor shall obtain and deliver to the Engineer a Certification of Analysis or Certification of Compliance 
signed by the pozzolan supplier identifying the pozzolanic material and stating the pozzolan delivered to the batching site 
complies with the appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the 
contract price and no additional allowance will be made therefore. 
 
Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities for 
handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing the name and 
brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack plainly marked thereon. 
 
725.3 AGGREGATES:  
 
Coarse and fine aggregate shall conform to the applicable requirements of ASTM C33. Coarse aggregate grading requirements 
shall conform to the appropriate rock size designation in the Grading Requirements for Coarse Aggregate, Table 3. Fine 
aggregate grading requirements shall conform to Section 6, Table 1. 
 
The average value of three successive sand equivalent samples shall not be less than 70 when tested in accordance with ASTM 
D2419. No individual sample shall have a sand equivalent less than 65. 
 
The loss by abrasion in the Los Angeles Abrasion Machine, determined as prescribed in ASTM C131, shall not exceed 10 
percent, by weight, after 100 revolutions nor 40 percent after 500 revolutions. 
 
Prior to the delivery of the aggregates and whenever required during concrete production, the Contractor shall make stockpiles 
available to the Engineer for testing. All required samples shall be furnished at the expense of the Contractor, and the cost of 
sampling and testing shall be at the expense of the Contracting Agency.  
 
Reclaimed Concrete Materials (RCM) and Reclaimed Asphalt Pavement (RAP) as defined in Section 701 shall not be used in 
Portland Cement Concrete without the prior approval of the Engineer. 
 
725.4 WATER: 
 
The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C1602, when tested by a qualified 
independent testing laboratory.  
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725.5 ADMIXTURES AND ADDITIVES: 
 
Admixtures or additives of any type, except as otherwise specified, shall not be used unless identified in the approved mix 
design or authorized by the Engineer. 
 
Water reducing admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C494 
for the appropriate type. 
 
Air entraining admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C260.  
 
Pigments incorporated into the approved concrete mix design for integrally colored concrete shall meet the requirements of 
ASTM C979.  
 
Fibers incorporated into the approved concrete mix shall meet the requirements of ASTM C1116. 
 
Any admixtures used shall be included in the price for that item. 
 
725.6 MIX DESIGN PROPORTIONING: 
 
A concrete mix design carrying the producer’s designated mix number for each type of concrete being furnished under these 
specifications shall be submitted to the Engineer every two years for approval. Each design shall utilize the proper proportioning 
of ingredients to produce a concrete mix that is homogeneous and sufficiently workable to provide a consistent and durable 
concrete product that meets the specified compressive strength and other properties as required by the application.  
 
A concrete mix design submittal shall include the mix identification number and the applicable proportions, weights, and 
quantities of individual materials incorporated into the mix including the size and source of concrete aggregates, the type and 
source of cement and coal ash or SCM, and the brand and designation of chemical admixtures or other additives. 
 
In the event there is a modification to the mix design proportions: 
 
(A) Modifications that do not require a new mix design submittal/approval: 
 

(1) Modifications, which do not result in batch, target weights for the fine aggregate or combined coarse aggregates 
changing by more than 5 percent from the original approved mix design. 

(2) Modifications to the percentage of coarse aggregate fractions that do not change the total coarse aggregate volume. 
(3) Modifications to dosages of chemical or air-entraining admixtures, within the manufacturer’s recommendations. 
(4) The incorporation or elimination of chemical admixtures, which are listed on the mix design to effect a change in the 

time-of-set (retarders or accelerators). 
 
(B) Modifications that require a new mix design submittal/approval and may require performance verification: 
 

(1) Modification to the class of concrete per Table 725-1. 
(2) Modification to the type/class/source of cement, coal ash, natural pozzolan, or silica fume. 
(3) Modification to the percentage of coal ash, natural pozzolan, or silica fume. 
(4) Modification to a coarse aggregate size designation. 
(5) Modification of the type of chemical admixture, or the incorporation or elimination, of an air-entraining admixture. 
(6) Modification of coarse or fine aggregate source. 

 
725.7 MIXING: 
 
All proportioning/batching/mixing equipment shall comply with the standards of the Concrete Plant Manufacturer’s Bureau 
and the certification requirements of the Arizona Rock Products Association or National Ready Mixed Concrete Association. 
The proportioning shall consist of combining the specified sizes of aggregates with cementitious materials, admixtures/ 
additives, and water as herein provided. No method which may cause the segregation or degradation of materials, shall be used. 
Weighing and metering devices used for the purpose of proportioning materials shall fulfill requirements as to accuracy and 
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tolerance prescribed by the Weights and Measures Division of the State of Arizona and shall be sealed and certified in 
accordance with the procedures established by this agency. This certification shall not be over 12 months old and shall be 
renewed whenever required by the Engineer. When portable plants are set up at a new or temporary location, the scales and 
scale assembly shall be inspected and certificate issued regardless of the date when the scales were last tested. The Engineer 
may require the Contractor to run a quick scale check at any time with certified weights furnished by the Contractor and order 
the scale recertified if necessary. 
 
Any admixture/additive shall be measured accurately by mechanical means into each batch by equipment or in a method pre-
approved by the Engineer. 
  
The equipment for measuring and supplying the water in the mixer shall be so constructed and arranged that the amount of 
water to be added to the mixture can be measured, in gallons or by weight. The amount of water shall be varied in accordance 
with the percentage of free moisture in the material and the requirements of the workability of the aggregate. Machine mixing 
will be required in all cases unless pre-approved by the Engineer. Regardless of the method employed, mixing shall be 
commenced as soon as possible after the cementitious material is placed in contact with the aggregates or water. All concrete 
mixers shall be of such design and construction, and so operated, as to provide a thoroughly and properly mixed concrete in 
which the ingredients are uniformly distributed. 
 
725.7.1 Paving and Stationary Mixers: Paving and stationary mixers shall comply with the standards of the Concrete Plant 
Manufacturer’s Bureau and the certification requirements of the Arizona Rock Products Association or the National Ready 
Mixed Concrete Association. Mixers shall be maintained in proper and serviceable working condition, and any part or portion 
thereof that is out of order, or becomes worn to such extent as to detrimentally affect the quality of mixing, shall be promptly 
repaired or replaced. 
 
The proper proportions of aggregate, cementitious materials, admixtures/additives and water for each batch of concrete shall 
be placed in the mixer, and shall be mixed for a period of not less than 50 seconds after all such materials are in the drum. 
 
The rotating speed at which the mixer shall be operated shall conform to that recommended by the manufacturer. 
 
The total volume of materials mixed in any one batch shall neither exceed the water level capacity of the mixer nor the 
manufacturer’s catalog rated capacity of the mixer. 
 
725.7.2 Transit Mixers: Transit mixers shall meet the requirements of the Truck Mixer Manufacturer’s Bureau and the 
certification requirements of the Arizona Rock Products Association or the National Ready Mixed Concrete Association. Ready 
mix concrete shall comply with ASTM C94 except as herein specified. 
 
Each mixer and agitator shall have attached thereto in a prominent place a metal plate or plates, installed by the manufacturer, 
on which is plainly marked the capacity of the drum in terms of the volume of mixed concrete and the speed of rotation for the 
agitating and mixing speeds of the mixing drum or blades. 
 
Each mixer shall have an identification number painted on the truck in such a location that it can be easily read from the 
batching platform. 
 
The total volume of materials introduced into the mixer for mixing purposes shall not exceed the manufacturer’s guaranteed 
mixing capacity. If the concrete so mixed does not meet the uniformity requirements of this section, the amount of materials 
charged into the mixer shall be reduced. 
 
The rotation speed at which the mixer shall be operated shall conform to that recommended by the manufacturer. 
 
Each batch of concrete placed in the mixer shall be mixed for not less than 70 nor more than 100 revolutions of the drum or 
blades, at the speed designated by the manufacturer of the equipment as mixing speed. Additional mixing shall be at the 
agitating speed designated by the manufacturer of the equipment. The revolving of the drum shall be continuous until the 
concrete is completely emptied from the drum. Before any portion of the materials for any batch of concrete is placed therein, 
the drum of the mixer shall be completely emptied of the previously mixed batch. 
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At the time of delivery to the job site, the Engineer shall be provided with a legible delivery ticket that shall contain the 
following information: 

• Date and Truck Number. 
• Name of the Supplier. 
• Name of the Contractor. 
• Specific designation of job (name and location). 
• Number of cubic yards in the batch. 
• Time the transit mixer is loaded. 
• Amount of water added at the job site at request of receiver, and his signature or initials. 
• Suppliers’ mix design code number. 
• Type and amount of admixture or additive that is not already included in the approved mix design, if any. 
• Serial number of the ticket. 

 
Additional water may be added on the jobsite in accordance with ASTM C94 Tolerances in Slump section to adjust slump 
providing the slump after such water addition does not exceed the maximum allowed by these specifications in Section 725.9  
 
(A) (1) and that water so added is mixed into the batch for a minimum of 30 additional revolutions at mixing speed. Loss of 
cement mortar during discharge, which in the opinion of the Engineer would be of sufficient amount to affect the homogeneity 
of the concrete, shall be cause for rejection of the load. The Contractor shall be responsible for all concrete to which water is 
added at the job site. 
 
725.7.3 Job Mixed Concrete: All job mixed materials and procedures shall be pre-approved by the Engineer. A prepackaged 
commercial product shall be used for job mixed concrete placement in accordance with the manufacturer’s recommended 
procedure. 
 
In lieu of the use of a prepackaged commercial product, individual ingredients for concrete placement shall be prepared in a 
watertight container of suitable volume in batches not to exceed 1/3 cubic yard each. Proportioning of batches shall be in 
accordance with the applicable required mix design in Table 725-1 and Section 725.6. All mixing shall be done prior to 
placement in the forms and in accordance with the following procedure: 
 
(A) Mixing shall be done in a mechanical batch mixer of approved type. 
(B) The mixer shall be rotated at a speed recommended by the manufacturer. 
(C) Mixing shall continue for at least 1-½ minutes after all materials are in the mixer, unless a shorter time is shown to be 

satisfactory by the mixing uniformity tests of ASTM C94. 
(D) Materials handling, batching, and mixing shall conform to the applicable provisions of ASTM C94. 
(E) Suitable records shall be kept to identify the number of batches, proportions of materials used, and time and date of mixing 

and placement along with the approximate location in the structure.  
 
725.7.4 Dry Batched Unmixed Concrete: All dry batched unmixed concrete materials and procedures shall be pre-approved 
by the Engineer. An accurate batch weight shall be provided to record the quantities of cementitious materials, aggregate, 
admixtures/additives, and water batched into the containers. The date of batching, the container number and the batching 
certificate number shall be recorded at the time of batching. Copies of the batch weight records shall be submitted to the 
Engineer upon request. 
 
All dry batched unmixed concrete delivered to the job site shall be stored in containers so constructed that the cement cannot 
comingle with the water and aggregate within the container. Any admixture/additive added in powder form shall be added to 
the cement; if added in liquid form, it shall be added to the water. 
 
The contents of the container shall be discharged into a mixer at the job site. Following discharge of the first container into the 
mixer, the mixer shall be operated at mixing speeds during the discharge of the remaining containers. After the contents of the 
last container have been discharged into the mixer, the concrete shall be mixed as specified in this specification for transit 
mixers, and drum or turbine type mixers. 
 
Any spillage of cementitious materials, aggregate, water or admixtures/additives during the filling, transporting, or the 
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discharging of the container, shall be cause for rejection of the container or the contents of the mixer if any portion of the 
rejected container is discharged into the mixer. 
 
725.7.5 Volumetric Batching and Continuous Mixing Concrete and Equipment: Volumetric-batching and continuous-
mixing concrete and equipment may be utilized upon approval of the Engineer for job site concreting applications. Material 
handling, procedures, and operations shall be in accordance with ACI 304.6R, Guide for the use of Volumetric-Measuring and 
Continuous-Mixing Concrete Equipment and all concrete produced and all test performed shall be in accordance with ASTM 
C685, Standard Specification for Concrete Made by Volumetric Batching and Continuous Mixing. All equipment shall meet 
the requirements of the Volumetric Mixer Standards of the Volumetric Mixer Manufacturers Bureau and shall have a suitable 
copyrighted rating plate furnished by the Bureau and attached to the volumetric mixing equipment.  
 
725.8 TESTS AND TEST METHODS: 
 
725.8.1 Field Sampling and Tests: Concrete shall be sampled in accordance with ASTM C172 for determination of 
temperature, slump, unit weight and yield (when required) and air content (when required) as well as for fabrication of test 
cylinders for compressive strength determination at 28 days. Samples shall be of sufficient size to perform all the required tests 
and fabricate the necessary test cylinders but in no case less than 1 cubic foot. Concrete shall be sampled during discharge of 
the middle portion of the batch. At the discretion of the Engineer, a sample may be obtained at the beginning of the discharge 
if the properties of the concrete do not appear to be within the specification limits for slump or temperature. 
 
All sampling and testing shall be done by a certified technician meeting the requirements of the ACI Concrete Field Testing 
Technician, Grade I or equivalent. 
 
Temperature of the concrete mixture shall be determined in accordance with ASTM C1064.  
 
Slump of the concrete mixture shall be determined in accordance with ASTM C143.  
 
Air content of the concrete mixture (when required) shall be determined in accordance with ASTM C231 or C173, whichever 
is applicable.  
 
Unit weight and yield of the concrete mixture (when required) shall be determined in accordance with ASTM C138.  
 
All compressive strength test specimens shall be made, cured, handled, protected, and transported in accordance with the 
requirements of ASTM C31. The contractor shall provide and maintain for the sole use of the testing laboratory/technician 
adequate facilities for safe storage and proper curing of concrete test cylinders on the project site including sufficient access on 
weekends and holidays to allow the timely pick-up of cylinders specimens. Any and all deviations from the standard procedure 
of any test method shall be promptly identified and corrected. Any deviations shall be clearly noted by the testing laboratory 
on all written reports. Testing results obtained from non-standard testing procedures shall be considered invalid and discarded 
by Engineer. 
 
Sampling and testing performed for concrete acceptance will be at the expense of the Contracting Agency. Sampling and testing 
for the Contractor’s purposes of quality control or other needs shall be at the Contractor’s expense. 
 
725.8.2 Concrete Cylinder Test: A cylinder strength test shall be the average of the strengths of at least two 6 inch by 12 inch 
cylinders or at least two 4 inch by 8 inch cylinders made from the same sample of concrete and tested at 28 days. An adequate 
number of cylinder specimens shall be made for each 50 cubic yards or not less than each half-day’s placement of each class 
of concrete. All specimens will be tested in a laboratory approved by the Engineer in accordance with ASTM C39 for concrete 
acceptance. Should an individual cylinder show evidence of improper sampling, molding, curing, or testing, the results shall 
be discarded and the compressive strength shall be the result of the average of the remaining cylinder(s). Additional cylinder 
specimens may be made and tested at other ages to obtain additional compressive strength information and shall not be 
considered as acceptance tests. Cylinder testing performed for concrete acceptance will be at the expense of the Contracting 
Agency. Cylinder testing for the Contractor’s purposes of quality control or other needs shall be at the Contractor’s expense. 
  
725.8.3 Additional Concrete Testing: If the 28-day strength test does not meet the compressive strength requirements, 
additional concrete testing may be performed to further evaluate the concrete in question for purposes of acceptability or 
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payment. This may involve testing of additional cylinders at later ages, (for example - hold cylinders at 56 days or more), or 
core testing to determine in-place concrete strengths. This additional testing and all coring repairs shall be pre-approved by the 
Engineer and at the expense of the Contractor. If core testing is performed, at least three representative cores shall be obtained, 
conditioned and tested in accordance with ASTM C42 from each concrete member or area of concrete to be tested at locations 
designated by the Engineer. Cores damaged subsequent to or during removal shall be rejected and additional core samples 
taken. Cores shall be obtained and delivered to a laboratory acceptable to the Engineer in time to allow complete strength 
testing within 48 days of original concrete placement. The Contractor may elect to have a representative present during 
sampling and testing. A core strength test shall be the average of the results of the three cores. Should an individual core show 
evidence of improper sampling, curing, or testing, the results shall be discarded and the compressive strength shall be the result 
of the average of the remaining core(s). Results of the core strength testing shall replace the results of the cylinder strength test 
for that sample. 
 
725.9 ACCEPTANCE:  
 
(A) Plastic Concrete Properties: 
 

(1) The slump of the concrete shall meet the requirements of ASTM C94 Tolerances in Slump section. When the approved 
mix design or project specification requirements for slump are a “maximum” or “not to exceed”, the following tolerances 
apply: 

 
  Specified slump:   If 3” or less  If more than 3” 
  Plus tolerance    0 inch  0 inch 
  Minus tolerance   1 ½ inch  2 ½ inch 
 

When the approved mix design or project specification requirements for slump are not written as a “maximum” or “not to 
exceed,” the following tolerances apply: 

 
  For design slump of:   Tolerance 
  2 inch and less   +/- ½ inch  
  More than 2 through 4 inch  +/- 1 inch 
  More than 4 inch   +/- 1 ½ inch 
 

(2) Limit the maximum allowable temperature of the concrete mixture immediately before placement to 95° F unless 
otherwise specified or unless a higher allowable temperature is pre-approved by the Engineer. At the discretion of the 
Engineer, recommended practices in ACI 305, Specification for Hot Weather Concreting, can provide good reference 
information and may be used to modify maximum allowable concrete temperature and acceptance. 

 
Per ACI 306, Specification for Cold Weather Concreting, when the atmospheric temperature at the time of placing concrete 
is above 30° F the temperature of the concrete, as placed, shall not be less than 60° F. When the atmospheric temperature 
at the time of placing concrete is between 0° F and 30° F the temperature of the concrete, as placed, shall not be less than 
65° F. 

 
(3) Air entrained concrete shall meet the requirements of ASTM C94 Air-Entrained Concrete section. The air content of 
air-entrained concrete when sampled from the transportation unit at the point of discharge shall be within the approved 
mix design tolerance or +/- 1.5 % of the specified value. When a representative sample taken prior to discharge shows an 
air content below the specified level by more than the allowable tolerance, additional air entraining admixture shall be 
added to the concrete mix to achieve the desired air content level, followed by a minimum of 30 revolutions at mixing 
speed. 

 
(4) Per ASTM C94 Mixing and Delivery section, discharge of the concrete shall be completed within 1 ½ hours (90 
minutes) after the introduction of the mixing water to the cementitious materials or the introduction of the cementitious 
materials to the aggregates. The Engineer may allow the continuation of concrete placement after the 1 ½ hours (90 
minutes) time limit has been reached if the concrete is of such slump or workability that it can be placed without the 
addition of water to the batch. The 1 ½ hours (90 minutes) time limit may also be waived if the mix design incorporates a 
hydration stabilizing admixture at the sufficient dosage to slow down hydration in order to permit additional 
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transit/placement time. The dosage and associated additional time shall be noted on the delivery ticket. The additional 
discharge time shall not exceed the maximum additional time based on the dosage noted on the approved mix design or 
delivery ticket. It is the Contractor’s responsibility to obtain approval for additional discharge time from the Engineer prior 
to concrete placement. 

 
Any concrete failing to meet the tolerances for plastic concrete properties in 725.9 (A) (1) through (4) shall be reviewed by the 
Engineer and is subject to rejection. 
 
(B) Hardened Concrete Properties – Compressive Strength: 
 
Compressive strength of concrete shall be determined on the basis of cylinder strength tests obtained in accordance with Section 
725.8.2 and shall be acceptable if the tests meet or exceed the minimum specified strength. When the validity of cylinder 
strength tests are suspect, the strength of concrete in question shall be determined in accordance with Section 725.8.3. 
 
When compressive strength test results are less than the specified minimum, an Engineering Analysis to determine the impact 
of the strength reduction may be required by the Engineer prior to the decision to accept or reject the concrete. The Engineering 
Analysis will be at the Contractor’s expense. Any concrete that is rejected by the Engineer shall be removed and replaced by 
the Contractor at the Contractor’s expense. 
 
When concrete is accepted by the Engineer on the basis of test results of less than 100% of the required minimum compressive 
strength, an adjustment in the concrete unit price may be made for the quantity of concrete represented by such strength tests 
in accordance with Table 725-3. 
 

TABLE 725-3 

Adjustment in Concrete Unit Price Based on Strength Deficiency 

Class AA and Class A Class B and Class C 

Percent of Specified Minimum 
28-day Compressive Strength 

Attained (Nearest 1%) 

Percent of Concrete 
Unit Price Allowed 

Percent of Specified Minimum 
28-day Compressive Strength 

Attained (Nearest 1%) 

Percent of Concrete Unit 
Price Allowed 

100% or greater 100 100% or greater 100 

98-99 90 95-99 95 

96-97 85 90-94 90 

95 80 85-89 85 

 
- End of Section - 
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CONTROLLED LOW STRENGTH MATERIAL 
 
728.1 GENERAL: 
 
Controlled Low Strength Material (CLSM) is a mixture of cementitious materials, aggregates, admixtures\additives, and water 
that, as the cementitious materials hydrate, forms a soil replacement. CLSM is a self-compacting, flowable, cementitious 
material primarily used as a backfill, structural fill, or a replacement for compacted fill or unsuitable native material. Placement 
and usage of each type of CLSM is described in Section 604.  
 
728.2 MATERIALS: 
 
Cementitious materials shall conform to Section 725.2. 
 
Coarse aggregate shall conform to ASTM C33 grading size No. 57. The size and gradation of fine aggregates (sand) shall conform 
to ASTM C33. Alternate materials meeting the applicable requirements of Section 701 or 702 such as combinations of other 
aggregates, Aggregate Base Course (ABC) or Reclaimed Concrete Material (RCM) may be used to replace the required coarse 
and fine aggregate as long as the approved mix design meets the requirements of Table 728-1 and is approved by the Engineer.  
 
Water shall conform to Section 725.4. 
 
728.3 PROPORTIONING OF MIXTURES AND PRODUCTION TOLERANCES: 
 
Proportioning of the mixture shall comply with Section 725.6 and Table 728-1. The CLSM shall have consistency, workability, 
plasticity, and flow characteristics such that the material when placed is self-compacting. A minimum of 40% coarse aggregate 
shall be used. A mix design shall be submitted for the Engineer’s approval prior to the excavation for which the material is 
intended for use. Sampling shall be in accordance with ASTM D5971. The flow consistency shall be tested in accordance with 
ASTM D6103-04. Unit weight (when applicable) shall be obtained by ASTM D6023. Compressive strength shall be tested in 
accordance with ASTM D4832. 
 

TABLE 728-1 
CONTROLLED LOW STRENGTH MATERIAL REQUIREMENTS 

Portland Cement Content, Sack/cu yd. Flow, inches 

½ Sack 9±2 

1 Sack 9±2 

1 ½ Sack 9±2 

2 Sack 9±2 
 
Notes for Table 728-1: 
(1) CLSM mixes meeting the table requirements will not generally be placeable by means of a concrete pump or may not 

provide the needed workability for certain conditions. When pumpable mixes or increased workability is required, the 
addition of coal ash or a natural pozzolan in excess of the required Portland Cement Content may be used.  

(2) Ready-mixed structural concrete or grout shall not be used in lieu of CLSM without prior approval from the Engineer and 
shall be subject to rejection. 

 
728.4 MIXING: 
 
CLSM mixing shall comply with Section 725.7. Mixing shall continue until the cementitious material and water are thoroughly 
dispersed throughout the material. Mixes shall be homogenous, readily placeable and uniformly workable. 
 

- End of Section -
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EXPANSION JOINT FILLER 
 

729.1 PREMOLDED JOINT FILLER: 
 
Expansion joint filler materials shall consist of preformed strips of a durable resilient compound and comply with one of the 
following as specified by the Contracting Agency or as approved by the Engineer. 
 
(a) ASTM D1751 – Performed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and 

Resilient Bituminous Types) 
(b) ASTM D8139 – Semi-Rigid, Closed-Cell Polypropylene Foam, Preformed Expansion Joint Fillers for Concrete Paving 

and Structural Construction 
(c) ASTM D1752 – Preformed Sponge Rubber Cork and Recycled PVC Expansion Joint Fillers for Concrete Paving and 

Structural Construction 
(d) ASTM D2628 – Preformed Polychloroprene Elastomeric Joint Seals for Concrete Pavements. 
 
729.2 POUR TYPE JOINT FILLERS FOR PORTLAND CEMENT CONCRETE PAVING (PCCP):  
 
Pour type joint fillers shall comply with ASTM D3406 or as approved by the Engineer. Joint sealant shall not contain any coal 
tar materials. The following requirement shall be added to paragraphs 7.1 of ASTM D3406: The minimum ambient temperature 
during application and ambient temperatures under various storage conditions shall be clearly marked on the container. 
 
729.3 TEST REPORT AND SHIPMENT CERTIFICATE:  
 
When requested by the Engineer, each shipment shall be accompanied by a Certificate of Compliance that the material complies 
with the above specifications.  
 

- End of Section - 
 
 








