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NEW IN THE 2017 REVISION

Uniform Standard Specifications and Details for Public Works Construction—2017 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from five specialized working groups, considered 20
cases during the 2016 session. Of these, 16 were approved and included in this revision.

New Specifications:

» Section 326: Placement and Construction of Polymer Modified

Asphalt Concrete
» Section 719: Polymer Modified Asphalt Concrete

Specifications rewritten, or with major updates:
e Section 106: Control of Materials
» Section 309: Lime Stabilization or Modification of Subgrade
» Section 340: Concrete Curb, Gutter, Sidewalk, Curb Ramps,
Driveway and Alley Entrance
* Section 710: Asphalt Concrete
» Section 717: Asphalt-Rubber Asphalt Concrete
* Section 727: Steel Reinforcement

Specifications with minor updates:
» Section 310: Placement and Construction of Aggregate Base
Course
» Section 322: Decorative Asphalt
» Section 331: Microsurfacing Specifications
» Section 415: Flexible Metal Guardrail
» Section 505: Concrete Structures
» Section 608: Horizontal Directional Drilling
» Section 616: Reclaimed Water Line Construction
» Section 711: Paving Asphalt
» Section 725: Portland Cement Concrete
» Section 729: Expansion Joint Filler
* Section 772: Chain Link Fence
» Section 796: Geosynthetics

Specifications that have been deleted:
e None

New detail drawings:

Detail 236-1: DUAL CURB RAMP (RADIAL, 25°-35’ R)
ATTACHED SIDEWALK

Detail 236-2: DUAL CURB RAMP (RADIAL, 25’-35’ R)
DETACHED SIDEWALK

Detail 236-3: DUAL CURB RAMP (RADIAL, 20’ R)
ATTACHED SIDEWALK

Detail 237-1: DUAL CURB RAMP (DIRECTIONAL, 25°-35’ R)
ATTACHED SIDEWALK

Detail 237-2: DUAL CURB RAMP (DIRECTIONAL, 25°-35’ R)
DETACHED SIDEWALK

Detail 237-3: DUAL CURB RAMP (DIRECTIONAL, 20’ R)
ATTACHED SIDEWALK

Detail 271: SQUARE FRAME AND COVER AND GRADE
ADJUSTMENT

Detail 310: STEEL WATER METER BOX COVER
(Replaces Detail 310: CAST IRON WATER METER BOX
COVER NO. 1)

Detail 315: POLYMER CONCRETE WATER METER BOX
COVER

Detail 319: TRAFFIC RATED BOX AND COVER

Detail 393: WATER VALVE EXTENSION

Details that have been updated:

Detail 100-1: INDEX (Page 1 of 2)

Detail 100-2: INDEX (Page 2 of 2)

Detail 251: RETURN TYPE DRIVEWAY'S

Detail 270: FRAME AND COVER AND GRADE
ADJUSTMENT

Detail 320: NON TRAFFIC RATED WATER METER BOXES
Detail 391-1: VALVE BOX INSTALLATION AND GRADE
ADJUSTMENT

Detail 391-2: VALVE BOX INSTALLATION AND GRADE
ADJUSTMENT

Detail 507: ENCASED CONCRETE PIPE (FOR SHALLOW
INSTALLATION)

Details that have been deleted:

Detail 310: CAST IRON WATER METER BOX COVER NO. 1
Detail 311: CAST IRON WATER METER BOX COVER NO. 2
Detail 312: CAST IRON WATER METER BOX COVER NO. 3
Detail 313: CAST IRON WATER METER BOX COVER NO. 4
Detail 314: CAST IRON WATER METER BOX COVER NO. 5



Changes made in the 2016 Revision

Uniform Standard Specifications and Details for Public Works Construction—2016 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from five specialized working groups, considered 18
cases during the 2015 session. Of these, 14 were approved and included in this revision.

New Specifications:

Section 322: Decorative Asphalt
Section 608: Horizontal Directional Drilling

Specifications rewritten, or with major updates:

Section 321: Placement and Construction of Asphalt Concrete Pavement
Section 336: Pavement Matching and Surfacing Replacement

Section 342: Interlocking Concrete Paver Installations

Section 602: Trenchless Installation of Steel Casing

Section 718: Preservative Seal for Asphalt Concrete

Specifications with minor updates:

Section 325: Placement and Construction of Asphalt-Rubber Asphalt
Concrete Pavement

Section 334: Preservative Seal for Asphalt Concrete

Section 345: Adjusting Frames, Covers and Valve Boxes

Section 601: Trench Excavation, Backfilling and Compaction

Section 625: Manhole Construction and Drop Sewer Connections
Section 710: Asphalt Concrete

Section 717: Asphalt-Rubber Asphalt Concrete

Section 735: Reinforced Concrete Pipe

Section 771: Galvanizing

Section 772: Chain Link Fence

Specifications that have been deleted:

Section 744: ABS Truss Pipe and Fittings

Details that have been updated:

Detail 145: SAFETY RAIL

Detail 200-1: TRENCH BACKFILL AND SURFACE REPLACEMENT
Detail 200-2: TRENCH BACKFILL AND SURFACE REPLACEMENT
Detail 225: INTERLOCKING CONCRETE PAVERS

Detail 270: FRAME AND COVER AND GRADE ADJUSTMENT

Changes made in the 2015 Edition

Uniform Standard Specifications and Details for Public Works Construction—2015 Edition
The MAG Standard Specifications and Details Committee considered 22 cases during the 2014 session. Of these, 18 were approved
and included in this revision.

New Specifications:

Section 607: Trenchless Installation of Smooth Wall Jacking Pipe
Section 742: Precast Manhole

Specifications rewritten, or with major updates:

Section 101: Abbreviations and Definitions

Section 321: Placement and Construction of Asphalt Concrete Pavement
Section 324: Portland Cement Concrete Pavement

Section 325: Placement and Construction of Asphalt-Rubber Asphalt
Concrete Pavement

Section 405: Monuments

Section 601: Trench Excavation, Backfilling and Compaction
Section 610: Water Line Construction

Section 611: Water, Sewer and Storm Drain Testing

(was Disinfecting Water Mains)

Section 615: Sewer Line Construction

Section 618: Storm Drain Construction

Section 625: Manhole Construction and Drop Sewer Connections
Section 735: Reinforced Concrete Pipe

Specifications with minor updates:

Section 107: Legal Regulations and Responsibility to Public

Section 206: Structure Excavation and Backfill

Section 211: Fill Construction

Section 310: Placement and Construction of Aggregate Base Course
Section 336: Pavement Matching and Surfacing Replacement

Section 340: Concrete Curb, Gutter, Sidewalk, Sidewalk Ramps,
Driveway and Alley Entrance

Section 342: Decorative Pavement, Concrete Paving Stone

Section 345: Adjusting Frames, Covers, Valve Boxes, Meter Boxes and
Pull Boxes

Section 355: Utility Potholes-Keyhole Method

Section 616: Reclaimed Water Line Construction

Section 710: Asphalt Concrete

Section 717: Asphalt-Rubber Asphalt Concrete

Section 726: Concrete Curing Materials

Section 739: Steel Reinforced Polyethylene Pipe and Fittings for Storm
Drain, Irrigation and Sanitary Sewer

Section 740: Polypropylene Pipe and Fittings for Storm Drain, Irrigation
and Sanitary Sewer

Section 750: Iron Water Pipe and Fittings

Section 775: Brick and Concrete Masonry Units (Blocks)

Specifications that have been deleted:

Section 603: Installation for High Density Polyethylene Pipe
(Incorporated into Section 601.)

New detail drawings:

Detail 420-1: CONCRETE SANITARY SEWER MANHOLE
(Replaces existing 420-1: Precast Concrete Sewer Manhole)
Detail 420-2: PRECAST MANHOLE BASE

Detail 420-3: CONCRETE MANHOLE BASE

(Replaces parts of existing 420-2 and adds details.)

Details that have been updated:

Detail 100-1: INDEX (Page 1 of 2)

Detail 100-2: INDEX (Page 2 of 2)

Detail 120: SURVEY MARKER

Detail 200-1: BACKFILL, PAVEMENT AND SURFACE
REPLACEMENT

Detail 200-2: BACKFILL, PAVEMENT AND SURFACE
REPLACEMENT

Detail 212: UTILITY POTHOLE REPAIR

Detail 391-1: VALVE BOX INSTALLATION AND GRADE
ADJUSTMENT

Detail 391-2: VALVE BOX INSTALLATION AND GRADE
ADJUSTMENT

Detail 392: DEBRIS CAP INSTALLATION

Detail 421: OFFSET MANHOLE 8” TO 30” PIPE

Detail 422: MANHOLE FRAME AND COVER ADJUSTMENT
Detail 429: INDUSTRIAL WASTE CONTROL VAULT WITH
MANHOLE

Detail 522: STORM DRAIN MANHOLE SHAFT

Detail 552: FORD CROSSING AND CUT-OFF WALLS

Details that have been deleted:

Detail 428: MANHOLE STEPS

For more information and links to agency supplements please visit: http://www.azmag.gov/Committees/Committee.asp?CMSID=1055
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FOREWORD

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

These specifications and details, representing the best professional thinking of representatives of several Public Works
Departments, reviewed and refined by members of the construction industry, were written to fulfill the need for uniform rules
governing public works construction performed for Maricopa County and the various cities and public agencies within
Maricopa County who could not afford to promulgate such standards for themselves. Agencies in other regions or climes that
desire to use these specifications may need to make adjustments for local conditions.

A uniform set of specifications and details, updated and embracing the most modern materials and construction techniques will
reduce conflicts, provide clarity and lower construction costs for the benefit of the public.

Use of these standards for projects outside of the right-of-way should be reviewed by professional engineers and architects and
applied with care to insure relevance to the planned work.

Specifications and details should be incorporated into project plans and specifications after careful review by the design
engineer or architect of specific project needs. Not all specifications contained herein will apply to all projects. Prepared plans
and specifications should clearly call out only those specific uniform specifications and details required for the project.

Uniform specifications and details are not a substitute for good engineering judgment. Unique conditions will arise that are
outside the scope of these standards. When this happens, professional engineers and architects are required to use their
judgment to amend these standards to best meet site-specific project needs in accordance with the rules set forth by the State of
Arizona and policy statements made by the Arizona State Board of Technical Registration.

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

Standard Specifications & Details Committee
c/o Maricopa Association of Governments
302 North First Avenue, Suite 300
Phoenix, Arizona, 85003

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

www.azmagd.gov

In the interest of regional uniformity, it is hoped that all using agencies will adopt these standards with minimal changes. Itis
recognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or
supplement certain requirements. In the interest of regional uniformity, it is strongly recommended that using agencies bring
desired modifications to the MAG Committee for consideration and inclusion into these standards.
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SECTION 106

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:

The current name, address, and phone number of the manufacturer or supplier of the material or equipment.

A description of the material or equipment supplied.

Quantity of material represented by the certificate.

Means of material identification, such as label, lot number, or marking.

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.

agrwdE
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SECTION 106

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.

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. Also, 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
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SECTION 106

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.

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

(H) 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 insure the preservation of the quality and
fitness of all materials and/or equipment to be used in the work. Stored materials and/or equipment, even though approved
before storage, may again 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 -



SECTION 107
LEGAL REGULATIONS AND RESPONSIBILITY TO PUBLIC
107.1 COMPLIANCE WITH LAWS:

The Contractor shall keep fully informed of, observe and comply with all Federal and State laws, County and City ordinances,
regulations, codes and all orders and decrees of bodies or tribunals having any jurisdiction or authority, which in any way affect
the conduct of the work. The Contractor warrants that all items supplied and work performed under the contract have been
sold, produced, delivered and furnished in strict compliance with all such laws, ordinances, regulations, codes, orders and
decrees to which the items, work and Contractor are subject. Upon request, Contractor shall execute and deliver to the Agency
such documents as may be required by the Agency to evidence compliance with such laws, ordinances, regulations, codes,
orders and decrees. The Contractor shall protect and indemnify the Contracting Agency and its representatives against any
claim or liability arising from or based on the violation of such, whether by the Contractor or the Contractor’s employees.

107.2 PERMITS:
Permits, bonding and insurance requirements shall be as required by statutes, codes, ordinances or regulations.

The Public Agency, when acting as the Contracting Agency, may obtain some of the required permits. It is the duty of the
Contractor to determine that all necessary permits have been obtained. The Contractor shall, at the Contractor’s own expense,
obtain all the required permits which have not been furnished. The Contractor shall comply with all permit requirements until
the Contract is completed or the permit is closed-out or transferred. The Contractor shall be responsible to close out all permits
except those authorized by special provision to be transferred.

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

107.3 PATENTED DEVICES, MATERIALS AND PROCESSES:

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

107.4 ARCHAEOLOGICAL REPORTS:

Attention is directed to Sections 41-844 and 41-865 Arizona Revised Statues. In view of the above, it shall be a provision of
every contract that when archaeological features are encountered or unearthed in the excavation of material pits or of the
roadway prism, or other excavation, the Contractor shall report promptly to the Director of the Arizona State Museum and the
Contracting Agency. The Contractor will be allowed extra time as appropriate in accordance with the provisions of Section 108.

107.5 SAFETY, HEALTH AND SANITATION PROVISIONS:

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

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

Precaution shall be exercised by the Contractor at all times for the protection of persons (including employees) and property.

The Contractor shall comply with the provisions of all applicable laws, pertaining to such protection including all Federal and
State occupational safety and health acts, and standards and regulations promulgated there under.
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SECTION 309
LIME STABILIZATION OR MODIFICATION OF SUBGRADE
309.1 DESCRIPTION:

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

According to the National Lime Association, “Stabilization: When adequate quantities of lime and water are added, the pH of
the soil quickly increases to above 10.5, which enables the clay particles to break down. Determining the amount of lime
necessary is part of the design process and is approximated by tests such as the Eades and Grim test (ASTM D3276). Silica and
alumina are released to react with calcium from the lime to form calcium-silicate-hydrates (CSH) and
calcium-aluminate-hydrates (CAH). CSH and CAH are cementitious products similar to those formed in Portland cement. They
form the matrix that contributes to strength of lime-stabilized soil layers. As this matrix forms, the soil is transformed from a
sandy, granular material to a hard, relatively impermeable layer with significant load bearing capacity. The process begins
within hours and can continue for years in a properly designed system. The matrix formed is permanent, durable, and
significantly impermeable, producing a structural layer that is both strong and flexible.”

Lime modification may be used to “Dry-up of wet soil at a construction sites” or “include treating fine-grained soils or granular
base materials to construct temporary haul roads or construction platforms.”

309.2 MATERIALS:

309.2.1 Soil or Subgrade: For lime stabilization applications, the soil or subgrade material used for this work shall consist of
materials on the site or imported, and shall be free of roots, sod, weeds and stones larger than 3 inches and have a plasticity
index (PI) greater than 10, when tested in accordance with AASHTO T-146 Method A, AASHTO T-89 Method A, and T-90.
For lime modification applications, the allowable soil or subgrade properties will be determined by the Engineer.

309.2.2 Quicklime and Hydrated Lime: Lime used shall be either quicklime or hydrated lime and shall conform to the
requirements of ASTM C977. All lime shall come from a single source. If a source change is requested, a new mix design shall
be submitted using lime from the proposed new source. The new design must be approved by the Engineer prior to use.

309.2.3 Lime Slurry: Lime slurry shall be a pumpable suspension of solids in water. The solids portion of the mixture, when
considered on the basis of solids content, shall consist principally of hydrated lime of a quality and fineness sufficient to meet
Section 309.2.2 requirements. Upon request, a Certificate of Compliance shall be provided to the Engineer for each load of lime
applied at the project.

309.2.4 Water: Water used for mixing or curing shall be reasonably clean and free of oil, salt, acid, alkali, sugar, vegetable, or
other substances injurious to the finished product. The pH (hydrogen ion concentration) of water to be used during construction
for mixing or curing shall be within the range of 6.0 to 8.5. The procedure for determining pH values shall be based on the test
apparatus used, the test apparatus may use either an electrometric or colorimetric method. The testing procedure shall be in
accordance with the methods and instructions furnished by the manufacturer of the apparatus. Water known to be of potable
quality may be used without testing.

309.3 COMPOSITION:

309.3.1 Lime Stabilization Mix Design: Before commencing lime treatment work, the Contractor shall submit for approval by
the Engineer, a proposed mix design. The proposed mix design shall be prepared by a testing laboratory under the direction and
control of an Arizona registered professional engineer. The mix design shall be determined using the soils or subgrade material
to be stabilized, water from the source to be used during construction, and lime from the proposed supplier. The mix design
shall identify the water source to be used during construction and, if not from a potable source, the water’s pH value.
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SECTION 309
For soil stabilization applications, the mix design shall report and comply with the following requirements:

Untreated Soil:

(a) Sulfates: Tested per ARIZ 733, AASHTO T-290, or ASTM C1580.

(b) Moisture-Density Relationship (Proctor): Tested per ASTM D698 Method A.

(c) Plasticity Index: Test method AASHTO T-146 Method A, AASHTO T-89 Method A, and T-90.
(d) Sieve Analysis and Minus No. 200 Wash: Test methods ASTM C136 and ASTM D1140.

Lime Treated Soil:

(@) pH: Lime saturation content per ASTM C977 APPENDIX or ASTM D6276.

(b) Plasticity Index: Less than 3, per AASHTO T-146 Method A, AASHTO T-89 Method A, and T-90.

(c) Swell Potential: Maximum expansive potential of 1.0 per ARIZ 249 using passing No. 4 sieve material. The
maximum expansive potential shall be determined on a sample compacted to approximately 95 percent of the ASTM
D698 Method A maximum dry density at approximately 2% below optimum moisture content. The sample should be
confined under a 100 psf surcharge and inundated.

(d) Unconfined Compressive Strength: Minimum 160 psi per ASTM D5102 Procedure A, after five days curing at
100°F, sealed in air-tight condition.

(e) Mellowing time and mellowing moisture content for treated soil sections b and c to be determined by design
engineer. Mellowing time and mellowing moisture content for treated soil section d determined by ASTM D5102.
(f) Hydrated Lime Content: The design engineer shall designate the minimum percentage of lime by dry weight of the
dry soil to satisfy the criteria for Section 309.3.2 requirements. The percentage of lime specified shall be sufficient to
allow for expected variations during the mixing process. A minimum of 5.0% hydrated lime by dry weight of the dry
soil is required for all mix designs.

309.3.2 Lime Modification: For soil modification purposes only, the Engineer shall specify the minimum amount of hydrated
lime or lime slurry required to meet the desired improved soil properties.

309.4 CONSTRUCTION:

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

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

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

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

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

309.4.3 Equipment: Contractor shall provide all equipment necessary to complete the work including grading and scarifying
equipment, a spreader of the lime, mixing and pulverizing equipment, sheepsfoot and pneumatic rollers, sprinkling equipment
and trucks. Gravity feed or tailgate spreading, defined as not having automatic controls, will not be permitted. The spreader
shall demonstrate the ability to maintain a consistent spread rate over variable travel speeds. All equipment used for this work is
subject to approval by the Engineer.

309.4.4 Application: Lime shall be spread only on that area where the mixing operation can be completed during the same
working day. The lime application rate shall be at the design content to +0.5%, based on weight of dry soil. The Engineer
reserves the right to vary the rate of application of lime from the mix design during the progress of construction as necessary to
maintain a pH of the lime/soil mixture above 12.0 and the desired characteristics of the treated subgrade.
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SECTION 309
For all lime applications, the Contractor shall provide the Engineer with daily application quantities.

309.4.4.1 Quicklime Application: Quicklime shall only be applied by approved spreader trucks equipped with operating dust
collectors to minimize dust issues while loading. Additionally, dust control measures must be utilized during the spreading and
soil mixing of quicklime. Contractor shall exercise safety measures when mixing quicklime with water.

309.4.4.2 Dry Hydrated Lime Application: Hydrated lime shall only be applied by approved spreader trucks equipped with
operating dust collectors to minimize dust issues while loading. Additionally, dust control measures must be utilized during the
spreading and soil mixing of dry lime.

309.4.4.3 Lime Slurry Application: Lime slurry shall be mixed in a portable mixing unit and spread with trucks equipped with
an approved distribution system. Lime slurry shall be applied at a rate that will yield the required lime percentage determined
by the mix design.

309.4.5 Mixing: The full depth of the treated subgrade shall be mixed with an approved mixing machine. The use of disc plows
or blades are strictly prohibited except in areas specified by the Engineer. To insure a complete chemical reaction of the lime
and soil or subgrade, water shall be used as required to maintain moisture content at optimum to +4% above the optimum of the
lime treated mix design proctor, prior to beginning compaction. During the interval of time between application and mixing,
lime that has been applied, unmixed and exposed to the open air for 10 hours or more will not be accepted. No traffic other than
the mixing equipment will be allowed to pass over the spread of lime until after completion of mixing.

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

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

309.4.6 Compaction: Compaction of the mixture shall begin after final mixing and shall be accomplished in accordance with
the design specifications. Areas inaccessible to conventional rolling equipment shall be compacted to the required density by
methods approved by the Engineer. Mellowing time and mellowing moisture content shall be specified by the mix design and
performed prior to final compaction.

The material shall be aerated or watered as necessary to provide and maintain required moisture content. A composite of
treated soil or subgrade materials from a minimum of five (5) random locations, per soil type, within the area to be stabilized
shall be used to determine the maximum dry density and optimum moisture content in accordance with ASTM D698. The field
density of the compacted mixture shall be at least 95 percent of the maximum dry density of the field sampled proctor. The
in-place compacted field density shall be determined in accordance with ASTM D1556, sand cone, or ASTM D6938, nuclear
gauge. In the event of disputed results, the nuclear gauge density shall be correlated to the referee sand cone density while the
nuclear water content shall be correlated to the referee ASTM D2216 water content. The adjustment for rock larger than the no.
4 sieve shall be performed in accordance with ASTM D4718.

After each section is completed, tests will be made by the Engineer. If the material fails to meet the density requirements and
finished requirements, it shall be reworked to meet requirements at no additional cost to the Contracting Agency.

309.4.7 Thickness: The thickness of the lime treated subgrade shall be determined by visual inspection and/or by depth tests
taken at intervals so that each test shall represent no more than 1000 square yards per layer. 1f more than one layer, the method
used to remove material to determine the depth of lime treatment may be by shovel and/or pick, coring or other method
approved by the Engineer. Phenolphthalein solution shall be used to detect the presence of lime. When the grade deficiency is
more than 1 inch, the Contractor shall correct such areas in a manner satisfactory to the Engineer. Contractor shall replace, at no
cost to the Contracting Agency, the material where depth tests are taken.

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

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

309.4.8 Finishing and Curing: After the final layer or course of lime treated subgrade has been compacted, it shall be brought
to the required lines and grades in accordance with the plans. The completed section shall then be finished by rolling with a
pneumatic or other suitable roller.

Each layer of lime treated subgrade shall be maintained in a moist condition until the next layer of pavement structure is placed.
If required, a fog seal for curing, in compliance with Section 333, shall be furnished and applied to the surface of the final layer
of the lime stabilized material as soon as possible after the completion of final rolling and before the temperature falls below
40° F. Curing seal shall be applied at a rate between 0.10 and 0.20 gallons per square yard of surface. The exact rate will be
determined by the Engineer.

After curing begins, all traffic, except necessary construction equipment shall be kept off the lime stabilized subgrade for a
minimum of 7 days or until the final pavement structure layer(s) are placed. As an alternative, the Contractor may place a loose
lift of aggregate base course over the curing subgrade. The aggregate base course should be kept moist during the curing
process.

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

309.5 MEASUREMENT:

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

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

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

The Owner or Engineer reserves the option to pay for the lime separately. Should this option be chosen, the lime treated soils
measured as provided above will be paid for at the contract price per square yard which shall include full compensation for the
item less lime, as herein described and specified. The lime materials will be paid for by the contract price per ton based on
hydrated lime. If quicklime in slurry form is used there will be an additional pay factor of 1.3 applied to determine the actual
amount of hydrated lime placed.

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

- End of Section -
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SECTION 310
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 % 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 maoisture content for the aggregate base course material shall be determined
in accordance with AASHTO T-99. (Note: when testing base materials — use method “C” or “D” as required based upon the
gradation of the material.) Field ‘one-point’ maximum dry density and optimum moisture procedures shall only be allowed
upon approval of the Engineer.

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 #4 or % inch sieves (as required by the laboratory maximum
dry density and optimum moisture procedure selected), shall be performed in accordance with AASHTO T-224. Care should be
taken to account for the specific gravity of the oversize particles particularly if recycled materials are utilized for aggregate base
course. The specific gravity shall be determined in accordance with ARIZ-227c, as applicable.

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, 95%
and roadway shoulders

(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

SECTION 310

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

Less than 1/2 inch of the required
thickness

No corrective measure required.

1/2 inch or more but less than linch 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.

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.

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 “-inch at no additional cost to the Owner.

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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SECTION 322
DECORATIVE ASPHALT
322.1 GENERAL REQUIREMENTS:

Decorative asphalt is asphalt stamping that creates an imprinted surface pattern and/or installs color coatings to the surface of a
newly constructed asphalt pavement. Mock ups may be required at the owner’s discretion to ensure Contractor familiarity with
product and installation procedures. Acceptance of colors and application procedures should be accepted in writing from the
agency/owner prior to commencement of work. Payment for mock ups, if required in the contract documents, will be
considered incidental to the stamping or coating item.

The Contractor shall submit for review and approval all manufacturer product and technical data for materials proposed to be
installed. The Contractor shall submit for review and approval a sample of the stamped asphalt material prior to installation.
These submittals shall be submitted to the Engineer.

322.2 MATERIALS:

All products used in the surfacing system shall meet the minimum physical and performance properties in Table 322-1. The
Contractor shall, upon request, submit a Certificate of Compliance to the Engineer indicating that the materials to be included in
the work meet these specification requirements. The color used for painted asphalt shall be as per the contract documents or as
approved by the Agency.

TABLE 322-1
ASPHALT SURFACING SYSTEM PHYSICAL PROPERTIES
CHARACTERISTIC TEST SPECIFICATION TEST RESULT — BASE
Solids by Volume (%) ASTM D2697 68% Min
Solids by Weight (%) ASTM D2369 78% Min
Density ASTM D1475 13.7 Ibs./gal Min
Dry-Time (To Recoat) ASTM D5895 20 Min
Taber Wear Abrasion Dry ASTM D4060
H-10 Wheel 1 day cure 0.16 g/1000 cycles Max
Taber Wear Abrasion Wet ASTM D4060
H-10 Wheel 7 days cure 2.34 g/1000 cycles Max
QUV E Accel. ASTM G154 Delta 0.53 Min
Hydrophobicity Water Absorption ASTM D570 7.6% (9 Day Immersion) Max
Shore Hardness ASTM D2240 67 Type D Min
Mandrel Blend ASTM D522-93A 1/4" @ 21 Degree C Pass Min
Permeance ASTM D1653 3.77 g/m2 /hr. (52 mils) Max
VOC Per MSDS 25 g/l Max
Adhesion to Asphalt ASTM D4541 Substrate Failure
WP *  Coated - 62 Min
Eriction Wet ASTM E303 British WP * Uncoated - 59 Min
Pendulum Tester AC ** Coated - 70 Min
AC** Uncoated - 61 Min
Dry to touch — 20 Min
Cure Time Dg/l?gz:rlsgh%n7h7eit Light Foot/Vehicle Traffic — 2-4 Hrs.
g Full Cure — 5 to 7 days

WP*= Wheel Path (Test conducted on asphalt pavement in wheel path.)
AC**= Adjacent to curb (Test conducted on asphalt pavement adjacent to curb.)
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SECTION 322
322.3 INSTALLATION & SURFACE PATTERNING:

The patterning equipment shall be metal templates that shall correspond to the patterns shown in the project plans and
specifications.

The Contractor shall obtain the Engineer’s approval prior to beginning asphalt stamping.

When new asphalt is to be stamped, it shall have one overnight period to set prior to stamping for conventional mixes and
ARAC mixes shall have 30 days to set prior to the stamping/coating process. Asphalt shall be fully compacted prior to
positioning the patterning template and meet all the requirements set forth in Sections 321 or 325 as applicable.

For raised medians and other areas not subject to vehicular traffic, the surface course shall be at least 2-1/2” of 1/2” or 3/8”
Marshall Low Traffic asphalt concrete mix in accordance with Section 710, or as approved by the engineer.

The asphalt to be stamped shall be uniformly heated using infrared technology to a temperature that shall not exceed 280
degrees Fahrenheit. Templates shall be set in place using a plate compactor and fully embedded into the asphalt.

The template imprint depth shall be 3/8” over 95% of the patterned area. Template print depth shall be inspected prior to
coating to ensure compliance. All hand tooling shall be complete, full depth, aligned vertically, and shall extend to the edge of
the asphalt pavement, common edge, concrete curb, gutter, or other border. There shall be no over print or shadowing of
patterns and no remnants of excess print on surrounding unintended areas. Should overprinting or other imperfections occur,
these areas shall be repaired by using the same process outlined in this section to return the asphalt to a smooth condition to that
of the unstamped area(s).

322.3.1 Surfacing System (Painted Asphalt & Clear Coat Sealant): The air temperature shall be at least 45 degrees F and
rising before the application of surface system products begins. There shall also be no precipitation expected within 24 hours
of the anticipated surfacing completion. The surface shall be free from laitance, grease, deleterious oils, or any other foreign
matter prior to placing any pavement coating.

The surfacing system products shall be spray-applied. Where required to cover small areas, the surfacing system may be
applied using brooms or brushes. When complete, the entire asphalt surface shall be uniformly covered with the surfacing
product with no exposed asphalt present.

The Contractor shall use sufficient masking to ensure that the surface system products are applied only where specified.
Masking shall be complete and no overspray, or other imperfections, onto surfaces not designated as coated surfaces shall be
allowed.

The Contractor shall apply the surface system products per the manufacturer’s recommendations. After the colorant has had
sufficient time to set, a clear coat sealant, if required, shall be applied per the manufacturer’s recommendations.

Total thickness of the surfacing product shall be per the manufacturer’s recommendations or greater including the sealant.

After the surfacing system products have been applied, the treated asphalt shall not be exposed to vehicular traffic for eight (8)
hours, or per the manufacturer’s recommendations.

3224 MEASUREMENT:

Approved and accepted decorative asphalt installations shall be measured by the square foot for asphalt surface patterning with
color coating or for asphalt surface color coating without surface patterning. The measurement for asphalt stamping specialty
design shall be the number of approved and accepted installations of each specialty design. Asphalt coloring shall be measured
by the square foot.

3225 PAYMENT:

Payment for specialty designs, for asphalt surface patterning with color coating, and for asphalt surface color coating without
surface patterning shall be at the contract unit price and shall be full compensation for furnishing all labor, material, tools,
equipment and incidentals, and doing all work involved in the installation of asphalt stamping complete in place, in compliance
with the contract documents.
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SECTION 325

Payment for safety edge preparation will be at the contract unit price for the quantities measured as described above.

Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer.
Payment for ARAC will be at the contract unit price, complete in place.
Application of lime water as approved by the Engineer will be paid at the contract unit price.

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

- End of Section -
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SECTION 326
PLACEMENT AND CONSTRUCTION OF POLYMER MODIFIED ASPHALT CONCRETE
326.1 DESCRIPTION:

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

326.2 MATERIALS AND MANUFACTURE:

The materials shall conform to Section 719 for the type specified. The specific required mix type shall be called out in the
contract documents or as directed by the Engineer.

326.3 WEATHER AND MOISTURE CONDITIONS:

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

326.4 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.

326.5 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 719.3.1. The target values for
gradations, binder contents, and air voids will be established as the accepted Job Mix Formula (JMF) based upon the mix
design. Mix designs not containing all of the information will be returned within five working days of receipt of all mix design
information, for action and resubmission by the contractor.

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

If the contractor elects to change its source of material, the contractor shall furnish the Engineer with a new mix design, which
meets the requirements of Section 719, as amended by the Project Specifications.

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

TABLE 326-1
ALLOWABLE SELF-DIRECTED TARGET CHANGES
MEASURED ALLOWABLE SELF-DIRECTED
CHARACTERISTICS 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.

326.6 MIX PRODUCTION:

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

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

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

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

A positive signal system shall be provided and 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.

The temperature of the asphalt concrete upon discharge from the mixer shall not exceed 335 degrees F. The discharge
temperature may be increased to 350 degrees F if the binder supplier affirms that no binder degradation will occur from such an
increase, and when approved by the Engineer. If the asphalt concrete is discharged from the mixer into a hopper, the hopper
shall be constructed so that segregation of the asphalt concrete will be minimized.
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SECTION 326
326.7 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.
326.8 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.

326.8.1 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. Inthe
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.
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326.8.2 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 1/4
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 1/4 inch from a 12-foot straightedge, when tested with the straightedge placed
across the joint, in any direction.

326.8.3 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 326.10 do not apply to
leveling courses.

326.8.4 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 density. The temperature of the asphalt
concrete immediately behind the laydown machine shall be at least 265 degrees F. 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 326.10.
326.8.5 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 1/4 inch from the lower
edge of a 12-foot straightedge when the straightedge is placed parallel to the centerline of the roadway.
326.8.6 Polymer Modified Asphalt Concrete Overlay: Polymer modified asphalt concrete overlay consists of the placing
and compacting plant mix polymer modified 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.
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 the overlay.

(b) Before placing the 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.
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(d) After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat per Section 326.4.
Traffic will not be permitted to travel over surfaces which 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.

The overlay shall be placed as specified in Section 326.8.1 and compacted as specified in Section 326.8.4. The surface
smoothness shall meet the tolerances specified in Section 326.8.5.

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.

326.8.7 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 or 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 degrees F and rising, and pavement temperature is 40 degrees F and rising.

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 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 degrees F or has cooled to 180 degrees 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 workshift. 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 335 degrees F, unless the binder supplier has affirmed a higher tempature range in writing. In
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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.

326.8.8 Thickened Edge: Shall be constructed in accordance with Section 321.8.8
326.8.9 Safety Edge: Shall be constructed in accordance with Section 321.8.9

326.8.10 Protection for Asphalt Base Course: Arterial roadway traffic shall not be allowed on a new asphalt base course that
is less than five inches (5”) in thickness without the written consent of the Engineer.

326.9 QUALITY CONTROL:

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

The asphalt concrete produced shall conform to the requirements of the production tolerances established in Section 326.10.
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 326.11 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).

326.10 ACCEPTANCE:

326.10.1 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.

326.10.2 Gradation, Binder Content and Air Voids: The acceptance laboratory will take a sample of the asphalt concrete in
accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T-168 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. 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

326-6 Revised 2017



http://www.astm.org/cgi-bin/resolver.cgi?D3666
http://www.astm.org/cgi-bin/resolver.cgi?D3666
http://www.astm.org/cgi-bin/resolver.cgi?D3665

SECTION 326

326-5, 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.

TABLE 326-3
GRADATION ACCEPTANCE LIMITS FOR PMAC
Sieve Size

1inch
3/4 inch
1/2 inch 7%
3/8 inch +6%

No. 8 +6%

No. 40 +4%
No. 200 +2%

If the results from a single acceptance sample fall outside of the acceptance limits in Table 326-3 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 326-3 or as applicable.

If the asphalt binder content is within + 0.50% 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 + 0.50% 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 + 0.50% from the mix design target value, then Table 326-4 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 326-4
ASPHALT BINDER CONTENT ACCEPTANCE AND PENALTIES
When the contracting agency is the When the contracting agency is not
owner: the owner (i.e. permits):
Payment Reduction
Deviation from that permitted ($ per ton of asphalt concrete) 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% t00.1% above that
permitted $2.00 EA
Within permitted range Full Payment No Corrective Action
Over 0.0% t00.1% 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 326.10.6
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If the laboratory air voids fall within a range of -1.5% and +2% of the design target, 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 326-5 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 326-5
LABORATORY VOIDS ACCEPTANCE AND PENALTIES
When the contracting agency is the When the contracting agency is not the
owner; owner (i.e. permits):
Laboratory Air Voids (Measured Payment Reduction
at Nges or 75 blows as applicable) ($ per ton of asphalt concrete) Corrective Action
Greater than -2.7% from Target Removal* or EA Removal* or EA
-2.7% to -2.1% from Target $5.00 EA
-2.0% to -1.6% from Target $2.00 EA
-1.5% to +2% from Target Full Payment No Corrective Action
+2.1 to +2.9% from Target $2.00 EA
+3.0% to +4.0% from Target $5.00 EA
Greater than 4.0% from Target Removal* or EA Removal* or EA

NOTES: *The Contractor shall remove and replace the entire sublot that is deficient.
EA = Engineering Analysis per Section 326.10.6

If an agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or Engineer
will use Section 326.10, and specifically Table 326-3 as applicable, 326-4 and 326-5 from Section 326.10, when determining
the acceptance of the asphalt concrete with the material supplier.

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

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

When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the specified
tolerance. 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.
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326.10.4 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 is 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
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 Il 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 326-6 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 326-6
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 Reduction in Payment

exclusive of ARAC (if any) 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%

326.10.5 Density:
326.10.5.1 Pavement 1-1/2 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
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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 326-7.

TABLE 326-7
ROLLING SEQUENCE FOR LIFT THICKNESS 1%” 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 degrees F. Initial and intermediate compaction shall be accomplished
before the temperature of the asphaltic concrete falls below 200 degrees 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.

326.10.5.2 Pavement Greater than 1-1/2 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 326.10.1.

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. All coring shall be in accordance with Section 321.14.

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 326-8 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. All coring shall be in accordance with Section 321.14.
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TABLE 326-8
PAVEMENT DENSITY PENALTIES
Limits of In-place Air VVoids for When the contracting agency is the owner When the contracting agency is
design lift thicknesses 1.5 inches and not the owner i.e. permits
greater Payment Reduction
($ per ton of asphalt concrete) Corrective Action
Below 3.0% Removal* or EA Removal* or EA
3.0% to below 4.0% $10.00 EA
4.0% to 8.0% Full Payment No Corrective Action
Greater than 8.0% to 9.0% $6.00 EA
Greater than 9.0% to 10.0% $10.00 EA and Type Il 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 326.10.6

326.10.6 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) 326-4, 326-5, and/or 326-8 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 326-9) be paid when the contracting agency is the owner, for the specific criteria
being reviewed by the EA.

TABLE 326-9

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

L . Penalty When Contracting Agency
Acceptance Criteria Acceptance Limits is the Owner ($/Ton)
Asphalt Binder Content Over 0.2% points from that Permitted $9.00
Laboratory Air Voids (Me_asured 8t Noes Less than 1.5% or Greater Than 8.0% $7.50
or 75 blows as applicable)
L . . Less than 2.7% or
Limits of In-place Air Voids Greater than 4.0% from Target $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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326.11 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 326.10 representing the area for the set of tests in question). The referee tests will
replace the original acceptance tests that were in question.

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). 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 326.10. 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.

326.12 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.

326.13 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 326.10, 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 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 repars, and surface pavement replacments 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.

-End of Section- Revised 2017
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SECTION 331
MICROSURFACING SPECIFICATIONS
331.1 GENERAL:

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

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

331.2 MATERIALS:

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

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

331.3 PROPORTIONING:

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

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

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

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

331.4.1 General:

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

for use in the project.

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

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

331.4.2: Specifications:

331.4.2.1: The Engineer shall approve the mix design prior to use. The specification limits are as follows:
Residual Asphalt (ASTM D244) 6% - 11.5% by dry weight of aggregate

Mineral Filler (ASTM C136) 0.1% - 1% by dry weight of aggregate
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SECTION 331

Polymer Content/Type 4% min. (see Section 714.4)
Additive As required for mix properties
Water As required for mix properties
Aggregate Grading Meets Section 331.4.2.4
Consistency (ISSA T-106) 2.5t03.0cm

Traffic Time See Section 331.4.2.2
Abrasion Loss (ISSA TB-100) 75 g/ft> maximum

Adhesion (ISSA TB-114) 90% minimum

Loaded Wheel Sand Adhesion See Section 331.4.2.3

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

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

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

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

Vehicles/day Minimum Sand Adhesion
0-30 70 g/ft?
250-1500 60 g/ft’
1500-3000 55 g/ft?
greater than 3000 50 g/ft?

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

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

(A) Asphalt content

(B) Aggregate gradation

(C) Percent polymer content and type—certified by supplier

331.6 EQUIPMENT:

331.6.1 General: All equipment, tools and machines used in the performance of this work shall be maintained in satisfactory
working condition at all times to ensure a high quality product.
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SECTION 337
337.6.1 Blotter: On two lane roads or where traffic may come in contact with the hot sealant before it cures, a blotter or
specialized bond breaking material shall be used to prevent asphalt bleeding and/or pickup of sealant by vehicular traffic.
Blotter material shall be compatible with the crack sealant and any surface treatment being used.

337.7 MEASUREMENT:

Accepted pavement crack sealing shall be measured as indicated in the fee proposal by one of the following methods: square
yards of pavement surface area sealed, pounds of sealant placed, or linear feet of cracks sealed.

337.8 PAYMENT:
Payment for pavement crack sealing at the contract unit price shall be full compensation for all labor, materials, equipment,

tools, and incidentals used for surface preparation, placement of crack sealant and blotter materials, and cleanup.

- End of Section -
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SECTION 340
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 Y-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
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SECTION 340

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 3/4 inch in height and the depth of the stamped impression shall be between 1/8-inch and 1/4-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 1/4-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 1/4-inch recess of the preformed material in expansion joints.

All finished concrete elevations shall not deviate from the elevations shown on the plans, or indicated by typical sections or
standard details referenced within the construction documents, by more than 1/2 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 1/2 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.

Slopes of Pedestrian facilities shall not exceed the maximum grades indicated in ADA guidelines: sidewalk cross slope of 2%,
ramp slope of 8.33%, ramp and landing cross slope of 2% and flared side (wing) slope of 10%.

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 tolerance 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
be included in the unit cost associated with the valley gutter, driveway or other associated item.
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SECTION 340

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.

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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PART 400

RIGHT-OF-WAY AND TRAFFIC CONTROL

Section Last Title
Revised
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SECTION 415
FLEXIBLE METAL GUARDRAIL
415.1 DESCRIPTION:

The work under this section shall consist of furnishing all materials, constructing new guardrail, and delineating guardrail
sections at the locations shown on the plans.

Guard rail end treatments shall be as specified on the plans or special provisions.
415.2 MATERIALS:

The rail elements, bolts, nuts and other fittings shall conform to the specifications of AASHTO M 180, except as modified in
this section. The rail metal shall conform to AASHTO M 180, Type I, Class A and in addition to the requirements of AASHTO
M 180, shall withstand a cold bend, without cracking of 180 degrees around a mandrel of a diameter equal to 2 1/2 times the
thickness of the plate.

Guardrail specified to be constructed with weathering steel (sometimes called Corten steel) shall conform to the requirements
of AASHTO M 180, Type IV, Class A and use ASTM A588 steel.

Three certified copies of mill test reports of each heat from which the rail element is formed shall be furnished to the Engineer.
All materials shall be new, except as otherwise noted on the plans or special provisions.

Railing Parts furnished under these specifications shall be interchangeable with similar parts regardless of source. All surfaces
of guardrail elements that are exposed to traffic shall present a uniform, pleasing appearance and shall be free of scars, stains or
corrosion.

Nails shall be 16 penny common galvanized.
Bolts shall have shoulders shaped to prevent the bolts from turning.

Unless otherwise specified the rail elements, terminal sections, bolts, nuts, and other fittings shall be galvanized in accordance
with Section 771. Where galvanizing has been damaged, the coating shall be repaired in accordance with Section 771.

Guardrail reflector tabs shall be either 3003-H14 Aluminum strip 0.063 £ 0.004 inches thick, or steel strip 0.078 + 0.008 inches
thick galvanized in accordance with ASTM A653 coating designation G 90. The reflector material shall be high-reflectivity
sheeting, either silver-white or yellow and shall conform to the requirements of Arizona State Department of Transportation
Standard Specifications for Road and Bridge Construction. Adhesive for sheeting attachment to the metal tab shall be of the
type and quality recommended by the sheeting manufacturer. Reflector tabs shall conform to the Reflector Tab Detail of
Maricopa County Department of Transportation Standard Detail 3002.

Timber for posts and blocks shall be rough sawn (unplanned) or S4S with the nominal dimensions indicated. Any species or
group of woods graded in accordance with the requirements for Timber and Posts of the Western Wood Products Association
may be used. Timber shall be No. 1 or better, and the stress grade shall be as follows:

6” by 8” Post and Block 1200 psi
8” by 8” Post and Block 900 psi
10” by 10” Post and Block 900 psi

When the plans show guardrail systems using 8” by 8” timber posts and blocks, the Contractor may use 8 1/4” nominal size
posts and blocks with a stress grade of 825 pounds per square inch.

At the time of installation, the dimensions of timber posts and blocks shall vary no more than plus or minus 1/2” from the
nominal dimensions as specified on the project plans. The size tolerance of rough sawn block in the direction of the bolt holes
shall vary no more than plus or minus 3/8”.

All timber shall have a preservative treatment as per the requirements of AASHTO M 133.
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SECTION 415
Structural steel shapes shall conform to the requirements of ASTM A36 and be galvanized in conformance with the appropriate
requirements of AASHTO M 111. Dimensions shall meet the dimensional requirements of the American Institute of Steel
Construction.

Steel tubes shall conform to the material requirements of ASTM A500 or A501 and be galvanized in conformance with the
requirements of AASHTO M 180, Type 1.

415.3 CONSTRUCTION REQUIREMENTS:

415.3.1 General: The construction of the various types of guardrail shall include the assembly and erection of all component
parts complete at the locations shown on the project plans or as directed by the Engineer.

Posts shall be as indicated by plans, standard details, or special provisions. Only one type and size of post and block shall be
used for any one continuous length of guardrail.

Terminal sections shall be installed in accordance with the manufacturer’s recommendations.

Workmanship shall be equivalent to good commercial practice and all edges, bolt holes and surfaces shall be free of torn metal,
burrs, sharp edges and protrusions.

The various types of guardrail shall be constructed with wood posts and wood blocks, except as otherwise noted on the plans.
The bolted connection of the rail element to the post shall withstand a 5,000 pound pull at right angles to the line of the railing.
All metal work shall be fabricated in the shop. No punching, cutting or welding shall be done in the field, except as provided for

by the project plans. All metal cut in the field shall be cleaned and the galvanizing repaired in accordance with Section 771.

Where field cutting or boring of wood posts and blocks is permitted, the affected areas shall be thoroughly swabbed with at least
two passes of the same type of wood preservative as initially used.

Where wood posts with rectangular sections are used, the posts shall be set so that the longest dimension is perpendicular to the
rail.

All bolts shall extend beyond the nuts a minimum of two threads, except that all bolts adjacent to pedestrian traffic shall be cut
off flush to the nut.

Bolts extending more than 2” beyond the nut shall be cut off to less than %" beyond the nut.

Unless otherwise shown on the plans, bolts shall be torqued as follows:

Diameter of Bolt Torque, Foot/Pounds
5/8” 45-50
3/4" 70-75

7/8” and larger 120-125

All bolts, other than those specified to be torqued, shall be securely tightened.

When guardrail is being constructed under traffic, the work shall be conducted so as to constitute the least hazard to the public.
Guardrail work shall be performed in the direction of traffic flow when feasible.

Any section of guardrail that is removed for modification shall be replaced within five calendar days of the date the guardrail is
removed, unless otherwise directed by the Engineer. At the end of each day, incomplete guardrail sections having an exposed
end toward oncoming traffic shall have an appropriate temporary protective end treatment acceptable to the Engineer set
securely in place together with approved overnight traffic control devices set in place.

415.3.2 Delineation: The maximum spacing between reflector tabs shall not exceed six posts. The slotted part of the tab shall
be installed under the mounting bolt head so that the Reflectorized surface of the tab faces oncoming traffic. The exposed ends
of the slotted part of the tab shall be bent up against and then over the top of the bolt head. The color of the reflective portion of
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SECTION 415

the barrier markers shall conform to the color of the adjacent edge line. Silver-faced reflector tabs shall be installed on the right
hand side of all roadways, and yellow-faced tabs shall be installed on the left-hand side of one-way, or median divided
roadways.

415.3.3 Roadway Guardrail: Wood posts shall be used for new guard rail installations unless otherwise indicated by plans or
special provisions. Wood posts shall either be driven or placed in manually or mechanically dug holes; however, driven posts
will not be permitted at locations where damage to the curb, gutter, sidewalk, buried items, shoulders or pavement might occur.
The Engineer will be the sole judge as to whether driving of posts will be allowed. Driving of posts shall be accomplished in a
manner that will prevent battering, burring, or distortion of the post. Any post which is damaged to the extent it is unfit for use
in the finished work, as determined by the Engineer, shall be removed and replaced at no additional cost to the Agency.

The posts shall be firmly placed in the ground. The space around posts shall be backfilled with selected earth, free of rock,
placed in layers approximately 4 inches thick and each layer shall be moistened and thoroughly compacted to the density of the
surrounding material.

Where pavement is disturbed in the construction of guardrail, the damaged surfacing shall be repaired as approved by the
Engineer.

Where a culvert or other obstacle is at an elevation which would interfere with full depth post placement, guardrail installation
shall comply with requirements of Section 415.3.4 Bolted Guardrail Anchors or Section 415.3.5 Nested Guardrail.

Wood blocks shall be toe nailed to the wood post with one 16 penny galvanized nail on each side of the top of the block. Wood
blocks shall be set so that the top of the block is no more than %" above or below the top of the post, unless otherwise shown on
the project plans.

Rail elements shall be spliced at 25 foot intervals or less. Rail elements shall be spliced at posts unless otherwise shown on the
project plans and shall be spliced by lapping in the direction of traffic in the nearest adjacent lane. Rail elements at joints shall
have full bearing. When the radius of curvature is 150 feet or less, the rail elements shall be shop curved.

The Contractor shall dispose of surplus excavated material remaining after the guard railing has been constructed.

415.3.4 Bolted Guardrail Anchors: Where the elevation of the top surface of a concrete box culvert or other similar
installation prevents the placement of a post of the specified length, the posts shall be shortened and anchored in accordance
with Maricopa County Department of Transportation Standard Detail 3010.

415.3.5 Nested Guardrail: This work shall consist of furnishing and constructing nested guardrail, Type 1, 2, or 3, as shown in
Maricopa County Department of Transportation Standard Details 3008-1 through 3008-3.

415.3.6 Guardrail to Structure Transitions: Guardrail transitions shall be constructed in accordance with requirements
shown on the plans and special provisions.

415.4 MEASUREMENT:

The limits of measurement for roadway guardrail shall be as detailed in Maricopa County Department of Transportation
Standard Detail 3016, except as otherwise noted on the plans or special provisions. Guardrail, of the type shown on the project
plans, will be measured by the linear foot along the face of the rail element from center to center of posts, exclusive of guardrail
terminals, guardrail end terminal assemblies, nested guardrail (Types 1, 2 and 3) and guardrail transitions.

Delineation is considered a part of installation of guardrail and hence will not be measured as a separate item.

The accepted quantities of guardrail posts secured with bolted guardrail anchors will be measured by the unit each.

Nested guardrail, Types 1, 2, or 3, and guardrail transitions will be measured by the unit each, complete in place and accepted as
shown on the plans.
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415.5 PAYMENT:

Payment for accepted quantities of each type of guardrail will be made at the contract unit price. Payment shall be full
compensation for furnishing materials and installing guardrails, complete in place including excavation, backfill, and disposal
of surplus material.

Payment for Bolted Guardrail Anchors will be at the contract unit price, and shall be full compensation for the work, complete
in place, including steel brackets, hardware, excavation, backfill, removing and replacing surfacing, cutting and fitting steel

beam posts or timber posts, drilling anchor bolt holes in steel posts, timber posts, and box culverts, and disposal of surplus
materials.

Payment for guardrail transitions will be at the contract unit price. Payment shall be full compensation for furnishing materials
and installing guardrail transitions, complete in place including excavation, backfill, and disposal of surplus material.

- End of Section -
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STRUCTURES
Section Last Title
Revised
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SECTION 505

Bars shall not be bent nor straightened in a manner that will injure the material. Bars with kinks or unspecified bends shall not
be used.

505.5.3 Welded Wire Fabric: Welded wire fabric shall be held firmly in place and spliced not less than 2 meshes.
505.5.4 Dowels:

505.5.4.1 Dowel Placement: Dowel placement shall consist of drilling or coring dowel holes in concrete, furnishing and
placing anchoring materials, and placing reinforcing steel dowels in accordance with the details shown on the Project Plans, and
the requirements of the project Special provisions and these Specifications.

Dowel holes shall be cored where dowels are to be placed:

(A) in bridge decks and other thin concrete sections, and the depth of the dowel hole shown on the project plans projects to 3
inches or less from the opposite face of the concrete section, or

(B) within 4 inches from an existing concrete edge.
Cored holes shall be intentionally roughened after coring.
All holes shall be blown clean with compressed air, prior to applying the anchoring material.

The diameter of the holes for the dowels shall be 1/8* larger than the diameter of the dowels to be placed. The depth of the
holes for the dowels shall be as shown on the Project Plans.

The anchoring materials for the dowels shall be an epoxy adhesive conforming to the requirements of Section 505.5.4.2, unless
otherwise specified on the Project Plans and/or the project Special Provisions, or as approved by the Engineer.

505.5.4.2 Anchoring Materials: Epoxy materials shall be used for anchoring dowels. The Contractor shall, upon request,
submit Certificates of Compliance or Analysis, complete with supporting documentation, to the Engineer for all epoxy
materials to be used for anchoring dowels on a specific project, in accordance with the requirements of Section 106.2. The
epoxy materials shall be provided by the Contractor in general conformance with the requirements of Section 1015-1
General Requirements of Section 1015 EPOXY MATERIALS of the current Arizona Department of Transportation
(ADOT) Standard Specifications for Road and Bridge Construction, amended to date.

Epoxy resin base anchoring adhesive shall be used for anchoring dowels in concrete. High viscosity, or non-sag epoxies in the
form of a gel, shall be used for horizontal or near-horizontal applications, where flow out of the anchoring hole is a problem.
Low and medium viscosity epoxies may be used in vertical anchoring holes that open upward. The anchoring product shall
specifically be designed for the designated application, according to the manufacturer’s product literature.

Epoxy resin base anchoring adhesive shall provide the specified minimum tensile pullout resistance, when tested in accordance
with Arizona Test Method 725, as modified in accordance with Section 505.5.4.3 of these specifications. The pot life of the
anchoring material shall be determined in accordance with AASHTO T-237, PartI. The determined pot life shall be within 25
percent or 10 minutes of the pot life specified by the manufacturer, whichever is greater.

505.5.4.3 Dowel Strength Requirements: The epoxy resin base anchoring adhesive shall provide the following minimum
pullout resistances:

#4 dowels: 12.0 Kips
#5 dowels: 18.6 Kips
#6 dowels: 26.4 Kips
#7 dowels: 36.0 Kips

Arizona Test Method (ATM) 725 is a Tensile Proof Dowel Test, developed by ADOT to specifically test #6 reinforcing steel
dowels anchored in Portland cement concrete with an epoxy adhesive. When testing reinforcing steel dowel sizes, the
anchoring hole (ATM 725: PREPARATION - 4. (a)) shall be modified as follows; the rotary hammer drill bit size (ATM 725:
APPARATUS - 2. (a)) shall be modified accordingly:

Revised 2017

505-5




SECTION 505

#4 dowels: 5/8” diameter x 8” long

#5 dowels: 3/4” diameter x 10” long
#6 dowels 7/8” diameter x 12” long
#7 dowels 1” diameter x 14” long

The Contractor may opt to conduct pullout tests with hole lengths other than those required above, based on the adhesive
manufacturer’s product literature and recommendations; however, test results shall demonstrate that the tested system provides
the required pullout resistances.

505.6 PLACING CONCRETE:

No concrete shall be placed in any forms supported by falsework until the Contractor’s Professional Engineer has inspected the
completed falsework, and has issued a properly sealed and signed certificate that the falsework has been constructed according
to the approved falsework drawings.

Where a schedule for placing concrete is shown on the plans, no deviation will be permitted therefrom unless approved in
writing by the Engineer.

The placing of concrete for a given pour shall start at the low point and shall proceed upgrade, unless otherwise permitted by the
Engineer.

With the exception of concrete placed in slope paving and aprons, and concrete placed under water, all concrete shall be
compacted by means of high frequency internal vibrators of a type, size and number approved by the Engineer. The number of
vibrators employed shall be ample to consolidate the incoming concrete to a proper degree within 15 minutes after it is
deposited in the forms. In all cases, at least 2 vibrators shall be available at the site of the structure in which more than 25 cubic
yards of concrete is to be placed. The vibrators shall not be attached to or held against the forms or the reinforcing steel. The
locations, manner and duration of the application of the vibrators shall be such as to secure maximum consolidation of the
concrete without causing segregation of the mortar and coarse aggregate, and without causing water or cement paste to flush to
the surface. Fresh concrete shall be spread in horizontal layers insofar as practicable and the thickness of the layers shall not be
greater than can be satisfactorily consolidated with the vibrators. If additional concrete is to be placed, care shall be taken to
remove all laitance and to roughen the surfaces of the concrete to insure that fresh concrete is deposited upon sound concrete
surfaces. Layers of concrete shall not be tapered off in wedge-shaped slopes, but shall be built with square ends and level tops.

Mixed concrete, after being deposited, shall be consolidated until all voids are filled and free mortar appears on the surface. The
concrete shall be placed as nearly as possible in its final position and the use of vibrators for extensive shifting of the mass of
fresh concrete will not be permitted.

Fresh concrete shall not be permitted to fall from a height greater than 6 feet without the use of adjustable length pipes or
elephant trunks.

The use of approved external vibrators for compacting concrete will be permitted when the concrete is inaccessible for adequate
compaction provided the forms are constructed sufficiently rigid to resist displacement or damage from external vibration.

During the placing of concrete, care shall be taken that methods of compaction used will result in a surface of even texture free
from voids, water or air pockets, and that the coarse aggregate is forced away from the forms in order to leave a mortar surface.
Spades or broad-tined forks shall be provided and used to produce the desired results if required by the Engineer.

The use of chutes in conveying or depositing concrete will be allowed only at the discretion of the Engineer, and wherever they
are used they shall be laid at such inclination as will permit the flow of concrete of such consistency as is required. The use of
additional water in mixing the concrete to promote free flow in chutes of low inclination will not be allowed. Where necessary
in order to prevent segregation, chutes shall be provided with baffle boards or a reversed Section at the outlet.

Concrete for columns shall be placed using pipes of adjustable length and not less than 6 inches in diameter.

Horizontal members or sections shall not be placed until the concrete in the supporting vertical members or sections has been
consolidated and a minimum 2 hour period has elapsed to permit shrinkage to occur.
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Walkways shall be provided along each side and for the full length of bridge structures outside the deck area. These walkways
shall be of sufficient width, and so constructed as to provide for the support of the bridges from which the longitudinal floats
specified are to be operated. Inspection walkways and access thereto shall be provided under the deck forms between each pair
of girders and outside of each outside girder for the full length of the bridge structure. The walkways shall be not more than 8
feet below the concrete to be inspected.

505.6.1 Construction Joints in Major Structures: The work shall be so prosecuted that construction joints will occur at
designated places shown on plans unless specifically permitted otherwise by the Engineer. The Contractor shall complete, by
continuous depositing of concrete, section for the work comprised between such joints. The joints shall be kept moist until
adjacent concrete is placed.

All construction joints at the bottom of walls or arches, at the top of walls, and all longitudinal construction joints having a
keyed, stepped or roughened surface shall be cleaned by sandblasting prior to placing the adjacent concrete. Any quality of sand
may be used which will accomplish the desired results.

The sandblasting operations shall be continued until all unsatisfactory concrete, and all laitance, coatings, stains, debris, and
other foreign materials are removed. The surface of the concrete shall be washed thoroughly to remove all loose material. The
method used in disposing of waste water employed in washing the concrete surfaces shall be such that the waste water will not
stain, discolor, or affect exposed surfaces of the structures. The method of disposal will be subject to the approval of the
Engineer.

All horizontal construction joints or those on slight slopes, shall be covered with Class D mortar as specified in Section 776.

Expansion and contraction joints in the concrete structures shall be formed where shown on the plans and as directed. In
general, such joints shall have smooth abutting surfaces, painted or separated and sealed as detailed on the plans. No
reinforcement shall be extended through the joints, except where specifically noted or detailed on the plans. Concrete or mortar
shall not be permitted to lap these joints in such a manner as to effect a tie or bond that would later promote spalling.

Asphalt paint or premolded asphalt filler used in joints shall be as specified in Section 729.

No direct payment will be made for furnishing and placing asphaltic paint, premolded asphaltic filler or other types of joint
separators; their costs shall be included in the price bid for the item of work of which they are a part.

505.6.2 Adverse Weather Concreting:

(A) Hot Weather Concreting: Hot weather is defined as any combination of high ambient temperature, low relative humidity,
and wind velocity which would tend to impair the quality of fresh concrete. These effects become more pronounced as wind
velocity increases. Since last minute improvisations are rarely successful, preplanning and coordination of all phases of the
work are required to minimize these adverse effects.

As an absolute minimum, the Contractor shall insure that the following measures are taken:

(1) Anample supply of water, hoses, and fog nozzles are available at the site. (2) Spare vibrators are on hand in the ratio of
one spare vibrator for each three in use. (3) Preplanning has been accomplished to insure prompt placement, consolidation,
finishing, and curing of the concrete. (4) Concrete temperature on arrival should be approximately 60°F. and in any event
shall not exceed 90°F. The use of cold water and ice is recommended. (5) The subgrade is moist, but free of standing water.
(6) Fog spray is utilized to cool the forms and steel. Under extreme conditions of high ambient temperature, exposure to the
direct rays of the sun, low relative humidity, and wind, even strict adherence to these measures may not produce the quality
desired and it may be necessary to restrict concrete placement to early morning only. If this decision is made, then
particular attention must be directed to the curing process since the concrete will be exposed to severe thermal stresses due
to temperature variation; heat of hydration plus midday sun radiation versus nighttime cooling.

(B) Cold Weather Concreting: Concrete shall not be placed on frozen ground, nor shall it be placed when the ambient

temperature is below 40°F. unless adequate means are used to heat the aggregate and/or water and satisfactory means have been
taken for protecting and heating the concrete during the curing period.
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(C) Wet Weather Concreting: Placing of concrete shall be discontinued when the quantity of rainfall is such as to cause a flow
or wash to the surface. Any concrete already placed and partially cured shall be covered to prevent dimpling. A construction
joint will be installed prior to shut down.

(D) Replacement of Damaged or Defective Concrete: Upon written notice from the Engineer, all concrete which has been
damaged or is defective, shall be replaced by the Contractor at no cost to the Contracting Agency.

(E) Recommended Reference:
(1) ACI-305 Hot Weather Concreting
(2) ACI-306 Cold Weather Concreting
(3) ACI-308 Recommended Practices for Curing Concrete

505.6.3 Bridge Deck Joint Assemblies:

505.6.3.1 Description: This work shall consist of furnishing and installing expansion devices including the seals, anchorage
system, and hardware in accordance with the project plans and these specifications.

505.6.3.2 Materials: Elastomer Seals shall be of the Compression Seal or Strip Seal type, and shall conform to the
requirements of the Arizona Department of Transportation Standard Specifications for Road and Bridge Construction Section
1011-5.

Steel shapes and plates shall conform to the requirements of ASTM A36, or ASTM A588.
505.6.3.3 Construction Requirements:

(1) General: Deck joint assemblies shall consist of elastomer and steel assemblies which are anchored to the concrete at
the deck joint. The seal armor shall be cast in the concrete. The completed assembly shall be properly installed in the
planned position, shall satisfactorily resist the intrusion of foreign material and water, and shall provide bump-free passage
of traffic. For each size of seal on a project, one piece of the seal material supplied shall be at least 18 inches longer than
required by the project Plans. The additional length will be removed in the presence of the Engineer and used for
materials testing. Upon request, Certificates of Compliance conforming to the requirements of Section 106.2 shall also be
submitted by the Contractor.

(2) Shop Drawings: Prior to fabrication, the Contractor shall submit shop drawings to the Engineer for approval, in
accordance with the requirements of Section 105.2. The shop drawings shall show complete details of the method of
installation to be followed, including a temperature correction chart for adjusting the dimensions of the joint according to
the ambient temperature, and any additions or rearrangements of the reinforcing steel from that shown on the project plans.

(3) Elastomer Seals: Seals shall conform to the requirements specified.
(4) Armor: All steel for cast-in-place deck joint assemblies shall conform to the requirements specified.

(5) Galvanizing: All steel parts of strip seal assemblies shall be galvanized after fabrication, in accordance with the
requirements of ASTM A123 and A153, unless ASTM A588 steel is used. Bolts shall be high strength, conforming to the
requirements of ASTM A325M, with a protective coating of zinc, followed by a chromate and baked organic coating
conforming to the requirements of ASTM F1135, Grade 3, 5, 6, 7, or 8 and Color Code A.

Steel parts of compression seal assemblies do not require galvanizing, plating, or painting.

(6) Joint Preparation and Installation: At all joint locations, the Contractor shall cast the bridge decks and abutment
backwalls with a formed blockout, sized to accommodate the pre-assembled joint assembly. The joint assembly will be
anchored in the concrete to be placed with the secondary pour in the blockout. Prior to the secondary pour, the surface of
the existing concrete in the blockout shall be coated with an approved adhesive specifically formulated for bonding new
concrete to old concrete.

(7) Welding: All welding and inspection of welding for structural steel shall be performed in accordance with the
requirements of the latest revision of the AASHTO/AWS D1.5M/D1.5 Bridge Welding Code. The use of electro-slag
welding process on structural steel will not be permitted.
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Figure 608-1
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The setback distance is dependent upon elevation difference from A (surface) to B (desired grade), entry angle of rig, and
bending radius of drill rods.

608.3 MATERIALS:
All product pipe material shall be of the size, type, and class as shown on the plans.

Sectional pipe is pipe that requires assembly of the joints, such as a bell and spigot pipe. Sectional pipe shall be specifically
designed for installation by HDD.

Non-sectional pipe is pipe that requires joining together by a fusion or welding process. It is assembled prior to pulling the
product pipe into the bore hole.

Non-sectional pipe that requires fusion of the joints, such as HDPE or Fusible-PVC, shall be fused by a skilled operator. The
Contractor is responsible for using qualified personnel to ensure the fusion process follows the pipe manufacturer’s
recommended procedures. The Contractor shall submit certification from the pipe manufacturer or an accredited training
agency documenting personnel qualifications. Untrained personnel shall not be permitted to perform fusion of any pipe on the
project. The Contractor shall use a data-logger or manually record the following information for each fused joint in the
product pipe line, unless the product pipe is used as a sleeve, pulled through a sleeve, or used for dry utilities.

Date and time of joint
Temperature

Fusion pressure applied to joint
Joining/fusion time

Cooling time

Solid tracer wire AWG #14 or larger shall be pulled with the product pipe to ensure compliance with ARS 40-360.22, paragraph
M.

608.4 RECORD DOCUMENTS AND SUBMITTAL REQUIREMENTS:
Submittal requirements are based on the bore size classification as shown in Table 608-2. The required items contained in

items 1 through 10 shall be submitted prior to the authorization to commence field construction. Copies of all documents shall
be maintained at the construction site and be available for inspection.
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TABLE 608-2
SUBMITTAL REQUIREMENTS
Bore Size Classification
Required Record Document Small Medium Large
1. Agency Approved Plans . . .
2. Personnel Qualifications . . .
3. Surface Survey . .
4. Bore Plan/Profile . .
5. Drilling Fluid Management Plan . .
6. Equipment & Site Setup .
7. Drilling Fluid Pressure Calculations .
8. Pipe Stress and Pullback Calculations .
9. Bore Data . . .
10. As-Built . . .

608.4.1 Agency Approved Plans: The facility owner shall submit plans for approval to the Agency in whose right-of-way the
facility owner is proposing to install the new utility. Any changes from the approved plans will require a re-submittal of plans
and re-approval. Plans are to identify the location of all property lines, right-of-way, and easements within the project
construction limits. No work is to take place outside of the construction limits as shown on the agency approved plans.

608.4.2 Personnel Qualifications: The Contractor shall provide a competent and experienced individual familiar with the
equipment and the type of HDD operations to be performed. The individual shall be present onsite while HDD operations are
being performed and be in direct charge and control of the HDD operations. Documentation of experience and appropriate
training evidenced by a certificate of attendance from a training program shall be provided upon request.

608.4.3 Surface Survey: A surface survey is not required for small bores unless specified by contract or permit documents. A
surface survey requires the contractor prior to starting the drilling operation to submit to the Engineer a surface survey of
elevations along the planned bore alignment, the maximum interval between elevations shall be ten feet (10°). Upon
completion of the installation of the product pipe, the Contractor shall have a second survey performed and shall have the
elevations compared with the pre-bore survey elevations. The second survey and the comparative results shall be submitted to
the Engineer. Any change in elevation of a paved surface greater than %2” shall be considered excessive and shall be repaired
at the Contractor’s expense. Any elevation deviation of a paved flow line that is greater than %" shall be considered excessive
and shall be repaired at the Contractor’s expense.

608.4.4 Bore Plan/Profile: A scaled plan and profile drawing of the proposed pilot bore shall be submitted by the Contractor.
The bore plan/profile shall show existing surface features and grade, the proposed pilot bore size and path, and all existing
utilities with dimensioned vertical and horizontal clearances.

608.4.5 Drilling Fluid Management Plan: Indicate the type and amount of the drilling fluid planned to be used on the
project. Include safety data sheets for the identified drilling fluid components and additives. The drilling fluid plan is
developed based upon the anticipated soil conditions, and a sufficient supply of fluid is to be available to enable successful
completion of the bore. Indicate the intended method of disposal of spent drilling fluids and include approvals from off-site
disposal sources. The Drilling Fluid Management Plan shall identify contingency measures to be employed in case of
inadvertent returns. The contingency plan may include containment with sediment control devices, removal with vacuum
equipment or other such contingency measures as appropriate. In all cases, the plan shall indicate that if primary control
measures fail and inadvertent returns cannot be controlled, work will be suspended until such a time as the plan can be revised
and effective control measures can be implemented.

608.4.6 Equipment & Site Setup: Specifications on directional drilling equipment shall be used to ensure that the equipment
will be adequate to complete the project. Equipment list is to include, but not be limited to: drilling rig, mud system, mud
motors (if applicable), down-hole tools, guidance system, and rig safety systems. Include calibration records for guidance
equipment. Identify the site setup dimensions and where the equipment shall be located. Equipment shown on the site layout
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SECTION 616

RECLAIMED WATER LINE CONSTRUCTION
616.1 GENERAL.:
This specification prescribes standards for utility water mains for the purpose of conveying, under pressure, reclaimed water for
permitted reuse. Installation of reclaimed water mains shall be constructed in accordance with these specifications for
materials, installation, and identification.
616.2 MATERIALS:
Pipe materials shall be in accordance with Section 610.
Valves shall be in accordance with Sections 610 and 630.
Valve boxes shall be in accordance with Section 345, this Section and Detail 391-1 and 391-2. Frame and cover shall be in

accordance with Detail 271, or per Agency requirements. Manholes shall be in accordance with Section 625, 787, this Section,
and applicable Details.

616.3 INSTALLATION:

Pipe shall be installed in accordance with Sections 601, 610, and this Section.

Valves and risers shall be installed in accordance with this section.

Valve box debris caps shall be installed in accordance with this Section and Detail 392.

When a reclaimed water main is adjacent to or crosses a potable water main, the reclaimed water main shall be considered a
pressure or force sanitary sewer and comply with Details 404-1, 404-2 and 404-3 for separation and/or protection. When
reclaimed water main is adjacent to or crosses a gravity, pressure or force sanitary sewer, the reclaimed water main shall be
considered a potable water main and comply to Detail 404-1, 404-2 and 404-3 for separation and/or protection.

616.4 IDENTIFICATION:
The color purple shall be used for identifying all pipes, valves, and other equipment used for conveying reclaimed water.

Reclaimed water identification tape shall be an inert polyethylene plastic impervious to all known alkalis, acids, chemical
reagents and solvents likely to be encountered in the soil. The tape shall be a minimum of 4.0 mils thick and no less than 3
inches wide. The tape shall be purple and shall have the words, “CAUTION: RECLAIMED WATER LINE” or similar
wording printed in black lettering continuously along the entire length. Lettering shall be a minimum 1 % inches high.
Spacing between the individual words of the message shall not exceed three inches.

Reclaimed water identification sleeving (pipe socks) shall be an inert polyethylene plastic that is impervious to all known
alkalis, acids, chemical reagents and solvents likely to be encountered in the soil. The sleeving shall be a minimum of 4.0 mils
thick. The sleeving shall be purple and shall have the words, “CAUTION: RECLAIMED WATER LINE” or similar wording
printed in black lettering continuously along the entire length. Lettering shall be a minimum 1 % inches high. Spacing
between the individual words of the message shall not exceed three inches.

Reclaimed water identification decals shall be made of inert material resistant to cracking, peeling, and fading due to sunlight
and heat. Decals shall have an aggressive adhesive to ensure permanent bonding to the surface that is being identified. The
decals shall have the words, “CAUTION: RECLAIMED WATER - DO NOT DRINK” or similar wording printed in black
lettering on a purple background. Lettering shall be a minimum 1 inch high. Spacing between the individual words of the
message shall not exceed three inches.

Reclaimed water pipe identified by stenciling shall use paint or ink resistive to all known alkalis, acids, chemical reagents and
solvents likely to be encountered in the soil. Stenciled pipe shall have the words, “CAUTION: RECLAIMED WATER - DO
NOT DRINK?” or similar wording printed in black or white lettering on a purple background continuously along the entire
length.
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Lettering shall be a minimum of 1 % inches high lettering shall be placed on a painted purple band a minimum of 3 inches wide
that runs the entire length of the pipe.

Reclaimed water locating tape shall be an inert polyethylene plastic that is impervious to all known alkalis, acids, chemical
reagents and solvents likely to be encountered in the soil. The tape shall be a minimum of 4.0 mils thick, 3 inch wide and
contain a minimum thickness of 1/3 mil metallic foil or two embedded copper wires. The tape shall be purple and printed with
the words, “CAUTION: RECLAIMED WATER LINE BELOW?” or similar wordings printed in black lettering continuously
along the entire length. Lettering shall be a minimum 1 %2 inches high. Spacing between the individual words of the message
shall not exceed three inches.

Integral colored reclaimed water pipe shall be purple in color and shall have the words, “CAUTION: RECLAIMED
WATER-DO NOT DRINK?” or similar wording printed in black lettering at intervals no greater than 3 feet. Lettering shall be
a minimum 1 %2 inches high. Spacing between the individual words of the message shall not exceed three inches.

Reclaimed water valve tags shall be inert polyethylene plastic that is impervious to all known alkalis, acids, chemical reagents
and solvents likely to be encountered in the soil. The tags shall be purple and shall have the words, “CAUTION:
RECLAIMED WATER-DO NOT DRINK?” or similar wording printed in black lettering. The lettering shall be a minimum of
Y inch high.

616.4.1 Below- Ground Pipe:

(A) All below-ground reclaimed water pipelines shall be marked by identification tape, or sleeving, or integral coloring, or
stenciling in conformance with this section.

Identification tape shall be installed parallel to the centerline and on top of the pipe. The identification tape shall be installed
continuously for the entire length of the pipe and shall be securely fastened with plastic adhesive tape banded around both the
pipe and identification tape at no more than 4-foot intervals.

Identification sleeving shall be installed so the wording runs along the top of the pipe. Care shall be exercised to avoid
displacement of sock and to ensure its integrity.

Stenciled pipe shall be installed so the wording is parallel to the centerline and on top of the pipe.

(B) The Agency will need to maintain adequate records, install locating devices, conduct surveys, etc. to be capable of locating
all below-ground reclaimed water mains as required by Arizona Revised Statutes 40-360. The means for locating the mains
shall be at the discretion of the Agency. When locating tape is used, the tape shall be installed with the printed side up, directly
above the pipe, parallel to the centerline, and buried 24 inches below the finished surface grade. The backfill shall be
sufficiently leveled so that the tape is installed on a flat surface. Care shall be exercised to avoid displacement of the tape and
to ensure its integrity.

In lieu of locating tape, a locating wire can be fastened by plastic adhesive tape to the top center of the pipe. The adhesive tape
shall be banded around both the pipe and wire at no more than 4 foot intervals. The wire shall be continuous for the entire
length of the pipe, without gaps, breaks, etc. The wire shall terminate above ground in a valve riser housing.

616.4.2 Above-Ground Pipe: All above ground pipe shall be identified by stenciling or decals in conformance to this section.

Stenciled pipe shall be installed so that the wording runs along both sides of the pipe.

Identification decals shall be placed on both sides of the pipe at intervals no greater than 3 feet. Surfaces shall be prepared to
ensure proper adhesion of the decals.

616.4.3 Valves and Risers: Valve handles shall be affixed with tags in accordance with this section. Tags shall be securely
fastened in a manner that ensures their visibility.
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SECTION 708
ASPHALT PAVEMENT CORE BONDING MATERIALS

708.1 GENERAL:

This specification covers the materials required to bond asphalt pavement cores to the asphalt concrete pavement from which it
was originally removed.

708.2 MATERIALS:

Bonding material shall be a single component cementitious, rapid hardening, high strength, waterproof bonding agent
conforming to the physical properties shown in Table 708-1.

TABLE 708-1
Bond Material Properties
Property ASTM Test Method Requirements
Bond Strength, psi C882 20 min.
Compressive Strength, psi, (70 degrees C109 200 min.
F., 30 minute cure)

Bonding material shall be impervious to water penetration at the joint after curing.

Bonding material shall, within 30 minutes at minimum ambient temperature of 70 degrees F., allow an 18" diameter core to
support a traffic load equivalent to at least three (3) times the AASHTO H-25 standard wheel load.

The bonding material is required to securely bond the asphalt concrete core to asphalt concrete pavement and to fill all voids
between the core and pavement and within the core.

708.3 TEST REPORT:
Specifications and test results for the bonding material shall be submitted to the Agency for review and approval before use.

- End of Section -
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SECTION 710
ASPHALT CONCRETE
710.1 GENERAL:

Asphalt concrete shall be a mixture of asphalt cement and mineral aggregates. Mineral admixture shall be included in the
mixture when required by the mix design or by the Engineer. Asphalt concrete shall be produced in accordance with Section
321.

The designation for asphalt concrete mixes shall be based on the nominal maximum aggregate size of the mix. The applicable
mix designations are 3/8 inch, 1/2 inch, 3/4 inch. Each mix shall be designed using Marshall or Gyratory compaction methods.

The following table (Table 710-1) displays the recommended range for lift thickness for various asphalt concrete mix
designations found within Section 710. Please note that the minimum lift thicknesses are based on each mix designation’s
“Nominal Aggregate Size” and the relative coarseness of its gradation. The compacted thickness of layers placed shall not
exceed the Maximum Lift Thickness of Table 710-1 except as otherwise provided in the plans and specifications, or if approved
in writing by the Engineer.

TABLE 710-1

RECOMMENDED LIFT THICKNESS FOR ASPHALT CONCRETE MIXES

Asphalt Concrete Mix
Designation (inches)

Minimum Lift Thickness
Marshall Mixes

Maximum Lift Thickness
Marshall Mixes

Minimum Lift Thickness
Gyratory Mixes

Maximum Lift Thickness
Gyratory Mixes

3/8” 1.0 inches 2.0 inches 1.5 inches 3.0 inches
1/2" 1.5 inches 3.0 inches 2.0 inches 3.0 inches
3/4" 2.5 inches 4.0 inches 3.0 inches 4.0 inches

710.2 MATERIAL:

710.2.1 Asphalt Binder: The asphalt binder specified in this section has been developed for use in desert climate conditions.
When used in other climates, consideration should be given to adjustments in the asphalt binder selection. The asphalt binder
shall be Performance Grade Asphalt conforming to the requirements of Section 711 for PG 70-10, unless otherwise approved
by the Engineer or specified differently in the plans or special provisions.

710.2.2 Aggregate: Coarse and Fine aggregates shall conform to the applicable requirements of this section. Coarse mineral
aggregate shall consist of crushed gravel, crushed rock, or other approved inert material with similar characteristics, or a
combination thereof, conforming to the requirements of these specifications.

Coarse aggregate for hot mix asphalt is material retained on or above the No. 4 sieve and Fine aggregate is material passing the
No. 4 sieve. Aggregates shall be relatively free of deleterious materials, clay balls, and adhering films or other material that
prevent coating with the asphalt binder. Coarse and Fine aggregates shall conform to the following requirements when tested
in accordance with the applicable test methods.
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SECTION 710

TABLE 710-2
COARSE/FINE AGGREGATE REQUIREMENTS
Characteristics Test Method Requirements

Fractured Faces, % Arizona 212 85, 1 or more

(Coarse Aggregate Only) 80, 2 or more
Uncompacted Voids, % Min. AASHTO T-304, 45

Method A
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 Al MS-2/SP-2 2.35-2.85
Combined Water Absorption Al MS-2/SP-2 0-2.5%

Tests on aggregates used in asphalt concrete outlined above, shall be performed on materials furnished for mix design purposes
and composited to the mix design gradation.

Blend sand (naturally occurring or crushed fines) shall be clean, hard and sound material which will readily accept asphalt
binder coating. The blend sand grading shall be such that, when it is mixed with the other mineral aggregates, the combined
product shall meet the requirements of Table 710-2.

The natural sand shall not exceed 20 percent for the Marshall mixes and 15 percent for the Gyratory mixes by weight of the total
aggregate for a mix.

710.2.3 Reclaimed Asphalt Pavement (RAP): When allowed by the Engineer, Reclaimed Asphalt Pavement (RAP), as
defined in Section 701.5, may be used in asphalt concrete provided all requirements of Section 710 are met. References to use
of RAP in Section 710 apply only if RAP is used as part of the mixture.

When RAP is used in asphalt concrete, it shall be of a consistent gradation, asphalt content, and properties. When RAP is fed
into the plant, the maximum RAP particle size shall not exceed 1 1/2 in. The percentage of asphalt in the RAP shall be
established in the mix design. The percentage of RAP binder shall be established in the mix design.

When RAP is used in base and intermediate courses, the amount of RAP aggregate and RAP binder should not exceed 30%
contribution; Surface courses should be limited to 20% RAP aggregate and RAP binder contribution.

In addition to the requirements of Section 710.3.1, the job mix formula shall indicate the percent of asphalt RAP and the percent
and performance grade of virgin (added) asphalt binder.

When less than or equal to 15% RAP binder is used by weight of total binder in the mix, the added virgin binder shall meet the
requirements for PG 70-10 as shown in Section 711. When greater than 15% RAP is used by weight of the total binder in the
mix, the added virgin binder will be dropped one grade for low and high temperature properties to a PG 64-16, unless testing
indicates that the blend of the recovered RAP binder and virgin binder meets the requirements for PG 70-10 as shown in Section
711. The virgin asphalt binder shall not be more than one standard asphalt material grades different than the specified mix
design binder grade.

710.2.4 Mineral Admixture: Mineral admixture when used as an anti-stripping agent in asphalt concrete shall conform to the
requirements of AASHTO M-17. Mineral admixture used in asphalt concrete shall be dry hydrated lime, conforming to the
requirements of ASTM C1097 or Portland cement conforming to ASTM C150 Type Il or ASTM C595 Type IP. The amount
of hydrated lime or Portland cement used shall be determined by the mix design. The minimum mineral admixture content
within a mix will be 1.00 percent, by weight of total aggregate.

Revised 2017
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SECTION 710

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 one year from the date of
submittal, unless supportive documentation is provided and approved by the Engineer.

The mix design report shall include the following elements as a minimum.

(1) The name and address of the testing organization and the person responsible for the mix design report.
(2) The mix plant identification and/or location, as well as the supplier or producer name.

(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products,
including admixtures and asphalt binder, and their method of introduction.

(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt
binder and mineral admixture used.

(5) The percentage of RAP and RAP Binder being contributed to the total mix shall be included in the mix design report.
(6) The mix design report shall state whether it is Gyratory or Marshall, and the size designation.

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

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

(9) A specific recommendation for design asphalt binder content and any limiting conditions that may be associated with
the use of the design, such as minimum percentages of crushed or washed fine aggregate.

(10) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed.

(11) If a Warm Mix Technology or additive is used; the following shall be included:

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

e Amount (%) of additive (technology) used in the mixture.

e Attached copy of the ADOT approved product list, showing additive/technology

e  Minimum plant production temperature shall not fall below manufacturer’s recommendation.

e  Minimum field compaction temperature shall be identified.

e 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.
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SECTION 710

The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part of
his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his supplier
shall not change plants nor use additional mixing plants without prior approval of the Engineer. Any changes in the plant
operation, the producer’s pit, the asphalt binder, including modifiers in the asphalt binder, or any other item that will cause an
adjustment in the mix, shall be justification for a new mix design to be submitted.

710.3.2 Mix Design Criteria: The mix design shall be performed by one of two methods, Marshall Mix Design or Gyratory
Mix Design. The method shall be specified on the plans, special provisions, or by the Engineer. A minimum of 4 points will
be used to establish the mix design results. The oven aging period for both Marshall and Gyratory mix design samples shall be
2 hours.

710.3.2.1 Marshall Mix Design: The Marshall Mix Design shall be performed in accordance with the requirements of the
latest edition of the Asphalt Institute’s Manual, MS-2 “Mix Design Methods for Asphalt Concrete.” The mix shall use the
compactive effort of 75 blows per side of specimen. The mix shall comply with the criteria in Table 710-3.

TABLE 710-3
MARSHALL MIX DESIGN CRITERIA
Criteria Requirements
3/8” Mix 1/2” Mix 3/4” Mix Designated Test
1.Voids in Mineral Aggregate: %, min 150 14.0 13.0 Al MS-2
2.Effective Voids: %, Range 4.0+0.2 4.0+0.2 4.0+0.2 Al MS-2
3.Absorbed asphalt: %, Range* 0-1.0 0-1.0 0-1.0 Al MS-2
4.Dust to Eff. Asphalt Ratio, Range ** 06-1.4 0.6-14 0.6-14 Al MS-2
5.Tensile Strength Ratio: % Min. 65 65 65 ASTM D4867
6.Dry Tensile Strength: psi, Min. 100 100 100 ASTM D4867
7.Stability: pounds, Minimum 2,000 2,500 2,500 AASHTO T-245
8.Flow: 0.01-inch, Range 8-16 8-16 8-16 AASHTO T-245
9.Mineral Aggregate Grading Limits AASHTO T-27
Percent Passing with Admix
Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix
1-1/4 inch
linch 100
3/4 inch 100 90 - 100
1/2 inch 100 85-100 ---
3/8 inch 90-100 62 -85 6277
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.
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710.3.2.2 Gyratory Mix Design:

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,
Nges, and the initial number of gyrations, Nj,;, are then back calculated based on the bulk specific gravity, Gn,, of the Npq

SECTION 710

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.

specimens and the height data generated during the compaction process of those same specimens.

The corrected density of the specimens shall be less than 89.0 percent of maximum theoretical density at N;,. The corrected
density of the specimens shall be less than 98.0 percent of maximum theoretical density at N.x. The Gyratory mix shall comply

TABLE 710-4
Number of Gyrations
Nini 8
Nees 100
N max 160

with the criteria in Table 710-5.

TABLE 710-5
GYRATORY MIX DESIGN CRITERIA
Criteria Requirements Designated Test
3/8” Mix 1/2” Mix 3/4” Mix Method
1. Voids in Mineral Aggregate: %, Min. 15.0 14.0 13.0 Al SP-2
2. Effective Voids: %, Range 40+0.2 40+0.2 40+0.2 Al SP-2
3. Absorbed Asphalt: %, Range * 0-1.0 0-10 0-1.0 Al SP-2
4. Dust to Eff. Asphalt Ratio, Range ** 06-14 06-14 06-14 Al SP-2
5. Tensile Strength Ratio: %, Min. 75 75 75 ASTM D4867
6. Dry Tensile Strength: psi, Min. 75 75 75 ASTM D4867
7. Mineral Aggregate Grading Limits AASHTO T-27
Percent Passing with Admix
Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix
1inch 100
3/4 inch 100 90-100
1/2 inch 100 90-100 43-89
3/8 inch 90-100 53-89 -
No. 8 32-47 29-40 24-36
No. 40 2-24 3-20 3-18
No. 200 2.0-8.0 2.0-7.5 2.0-6.5

* Unless otherwise approved by the Engineer.

** The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective asphalt

content shall be within the indicated range.
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SECTION 711

Newtonian fluid. Any suitable standard means of viscosity measurement may be used, including capillary or

rotational viscometer (AASHTO T-210 or AASHTO T-202).

(3) If the Creep Stiffness is below 300 MPa, the direct tension test is not required.

If the Creep Stiffness is between

300 and 600 MPa, the direct tension failure strain requirement can be used in lieu of the Creep Stiffness requirement.
Direct tension test is recommended for polymer modified asphalt binders. The m-value requirement must be satisfied

in all cases.

Polymer modified paving asphalt shall be classified by the Performance Grading System and shall conform to the requirements
set forth in Table 711-2 and AASHTO M320 with the PAV temperature changes noted in the table. On all Grades Flash Point

Temperature AASHTO T48: Minimum 230 °C and Mass Loss, Maximum 1.00 percent.

Rubber.

TABLE 711-2
PERFORMANCE GRADING SYSTEM
PG PG76-22TR | PG76-22TR
64-28P PG-76-22P Type 1 Type 2
(Note 4) (Note 4)
Viscosity, AASHTO T-316 (Note 1)
Max. 3 Pa-s, Test Temp, °C 135 135 135 135
Dynamic Shear, AASHTO T-315 (Note 2)
G*/Sin §, Min., 1.0 kPa 64 76 76 76
Test Temp. @ 10 rad/s, °C
Elastic recovery, ASTM D6084
Procedure “B” @ 10°C 65 65 65 55
Phase Angle, Max 75 75 75 75
Separation test, Texas 540 % Max 4 4 4 4
Solubility in Trichloroethylene, ASTM D2042
or n-propyl bromide, ASTM D7553 % - - 97.5 -
Minimum
Tests Using Rolling Thin Film Oven Residue (AASHTO T-240)
Mass Loss, Maximum % 1.0 1.0 1.0 1.0
Dynamic Shear, AASHTO T-315
G*/sin 8, Min., 2.20 kPa 64 76 76 76
Test Temp. @ 10 rad/s, °C
Tests Using Pressure Aging Vessel Residue (AASHTO R-28)
PAV Aging Temperature, °C (AASHTO R-28) 100 110 110 110
Dynamic Shear, AASHTO T-315
G*sin 8, Max., 5000 kPa 22 31 31 31
Test Temp. @ 10 rad/s, °C
Mass Loss, AASHTO T-240 Weight % Max 1.0 1.0 1.0 1.0
Creep Stiffness, AASHTO T-313
S, Maximum, 300 Mpa
m-value, Minimum, 0.300 18 12 12 12
Test Temp. @ 60s, °C
Direct Tension, AASHTO T-314 (Note 3)
Failure Strain, Minimum 1.0% -18 -12 -12 -12
Test Temp. @ 1.0 mm/min. °C
711-2

P is for Polymer and TR is for Tire
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SECTION 711

NOTES:
(1) This requirement may be waived at the discretion of the specifying agency if the supplier warrants that the
asphalt binder can be adequately pumped and mixed at temperatures that meet all applicable safety standards.

(2) For quality control of unmodified asphalt cement production, measurement of the viscosity of the original
asphalt cement may be substituted for dynamic shear measurements of G*/Sin J, at test temperatures when the asphalt
is a Newtonian fluid. Any suitable standard means of viscosity measurement may be used, including capillary or
rotational viscometer (AASHTO T-210 or AASHTO T-202).

(3) Ifthe Creep Stiffness is below 300 MPa, the direct tension test is not required. If the Creep Stiffness is between
300 and 600 MPa, the direct tension failure strain requirement can be used in lieu of the Creep Stiffness requirement.
Direct tension test is recommended for polymer modified asphalt binders. The m-value requirement must be satisfied
in all cases.

(4) “TR” binders shall have 9% to 11% reclaimed tire rubber and enough virgin polymer to meet all performance
grade criteria specified. The blend percentages shall be listed on the Certificate of Compliance by the manufacturer.
Type 1 shall meet solubility limits.

711.3 TEST REPORT AND CERTIFICATION:

Test reports and certifications shall be provided to the Engineer when requested by the Engineer. At the time of delivery of each
shipment of asphalt, the supplier supplying the material shall deliver to the purchaser a certified copy of the test report which
shall indicate the name of the refinery and supplier, type and grade of asphalt delivered, date and point of delivery, quantity
delivered, delivery ticket number, purchase order number, and results of the above specified tests. The test report shall be
signed by an authorized representative of the supplier certifying that the product delivered conforms to the specifications for the
type and grade indicated.

Until the certified test reports and samples of the material have been checked by the Engineer, that material will be only
tentatively accepted by the Contracting Agency. Final acceptance will be dependent upon the determination of the Engineer
that the material involved fulfills the requirements prescribed. The certified test reports and the testing required in connection
with the reports shall be at no additional cost to the Contracting Agency.

711.4 TEMPERATURES:

Paving asphalt shall be heated in such a manner that steam or hot oils will not be introduced directly into the paving asphalt
during heating.

711.5 CONVERSION OF QUANTITIES:
When pay quantities of paving asphalt are determined from volumetric measurements, the volumetric measurement at any

temperature shall be reduced to the volume the material would occupy at 60 degrees F. in accordance with ASTM D1250. In
converting volume to weight, the computations shall be based on Table 711-3.

TABLE 711-3
ASPHALT CEMENT QUANTITY CONVERSION
Grade of Material | Gals. Per Ton of 60 °F. | Lbs. Per Gal at 60 °F.
PG 58-22 236 8.47
PG 64-16 235 8.51
PG 70-10 235 8.51
PG 64-28P 236 8.47
PG 76-22P, TR 236 8.47
PG 76-16 233 8.58

- End of Section -

11-3
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SECTION 717
ASPHALT-RUBBER ASPHALT CONCRETE
717.1 DESCRIPTION:

The work under this section shall consist of furnishing, proportioning and mixing all the ingredients necessary to produce an
Asphalt-Rubber Asphalt Concrete (ARAC) material. ARAC mixes may be used for low or high traffic conditions, as
determined by the agency. Low traffic conditions are conditions where the asphalt mix will be subject to low volume and low
weight vehicle usage. Examples of this condition are residential streets, most parking lots and residential minor collector
streets. High traffic conditions are conditions where the asphalt mix will be subject to high volume and/or heavy weight
vehicle usage as found on major collector, arterial and commercial streets. Street classifications (i.e. minor collector and
major collector) shall be determined by the specifying agency.

717.2 MATERIALS:

717.2.1 Asphalt-Rubber Binder (ARB): The blended ARB shall meet the criteria list below. The ARB may be blended in a
dedicated blending and storage unit connected to the hot plant or at the asphalt binder supplier’s facility.

717.2.1.1 Asphalt Cement: Asphalt cement shall conform to the requirements of Section 711.

717.2.1.2 Crumb Rubber: Crumb Rubber shall meet the gradation requirements as shown in Table 717-1 below when tested
in accordance with Arizona Test Method 714.

TABLE 717-1
GRADATION REQUIREMENTS OF CRUMB RUBBER

Sieve Size Percent Passing
2.00 mm (#10) 100
1.18 mm (#16) 65 - 100
600 um (#30) 20 - 100
300 um (#50) 0-45
75 um (#200) 0-5

The crumb rubber shall have a specific gravity of 1.15 + 0.05 and shall be free of wire or other contaminating materials, and
shall contain not more than 0.5 percent fabric. Calcium carbonate, up to four percent by weight of the crumb rubber, may be
added to prevent the particles from sticking together.

Crumb rubber shall be derived from processing whole scrap tires or shredded tire materials through a process of mechanical
grinding at ambient temperature. Use of crumb rubber granules produced from a cryogenic process is prohibited. The tires
from which the crumb rubber is produced shall be from automobiles, trucks, or other equipment owned and operated in the
United States.

Upon request, a Certificate of Compliance conforming to the requirements of Section 106.2 shall be submitted that confirms the
crumb rubber complies with the gradation and specific gravity of Section 717, and is free of wire or other contaminating
materials. The Certificate shall also attest:
e The processing does not produce, as a waste product, casings or other round tire material that can hold water when
stored or disposed of above the ground.
e  The crumb rubber is produced through a process of mechanical grinding at ambient temperature.
e The tires from which the crumb rubber is produced were from automobiles, trucks, or other equipment owned and
operated in the United States.
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717.2.1.3 ARB Proportions and Properties:
total binder.

Ground crumb rubber in ARB shall be a minimum of 18 percent by weight of

ARB shall be Type 1 unless otherwise specified and conform to the requirements of Table 717-2.

TABLE 717-2
PHYSICAL PROPERTIES OF ARB

Requirement
Property Typel Type 2 Type 3
Grade of base asphalt cement PG 64-16 PG 58-22 PG 52-28
Rotational Viscosity*; 350° F, Pascal seconds 1540 1.5-4.0 1.5-4.0
Penetration; 39° F (4° C), 200g, 60 sec. 10 15 25
(ASTM D5); dmm, min
Softening Point; (ASTM D36); °F, min. 135 130 125
Resilience; 77°F
(ASTM D5329); %, min 25 20 15

* The Viscometer used must be a hand held rotational viscometer, such as a Rion (formerly Haake) Model VT — 04, or an
equivalent, using Rotor No. 1. The rotor, while in the off position, shall be completely immersed in the binder at a
temperature from 350° to 355° F for a minimum heat equilibrium period of 60 seconds, and an average viscosity
determined from three separate constant readings (+ 0.5 pascal-seconds) taken within a 30 second time frame with the
viscotester level during testing and turned off between readings. Continuous rotation of the rotor may cause thinning of
the material immediately in contact with the rotor, resulting in erroneous results.

717.2.1.4 ARB Design: At least two weeks prior to paving, the Contractor shall submit an ARB design prepared by an ADOT
approved laboratory. Such design shall meet the requirements specified herein. The design shall show the values obtained
from the required tests, along with the following information: percent, grade and source of the asphalt cement used; and
percent, gradation and source(s) of the crumb rubber used, as well as the ARB blending location: on-site or at the asphalt binder
supplier’s facility.

717.2.2 Aggregate: Coarse and fine aggregates shall conform to the applicable requirements of Tables 717-3 and 717-4 below.
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 is material retained above the Number 8 sieve and fine aggregate is material passing the Number 8 sieve.
Aggregates shall be free of deleterious materials, clay balls, and adhering films or other material that prevent thorough coating
with the asphalt cement. Mineral aggregate shall conform to the following requirements when tested in accordance with the
applicable test methods.

TABLE 717-3
MIX DESIGN GRADATION REQUIREMENTS WITH MINERAL ADMIXTURE
Overlay Thickness 17 & 1- %" 2"
Sieve Size Percent Passing Percent Passing
1” (25 mm) 100 100
¥,” (19 mm) 100 95-100
%" (12.5 mm) 95-100 78-92
¥%” (9.5 mm) 78-92 61-75
No. 4 (4.75 mm) 28-45 30-40
No. 8 (2.36 mm) 15-25 15-25
No. 30 (600 pm) 5-15 5-15
No. 200 (75 pm) 3.0-7.0 2.0-6.0

Revised 2016

17-2

The combined aggregate properties shall conform to the requirements of Table 717-4.



http://www.astm.org/cgi-bin/resolver.cgi?D5
http://www.astm.org/cgi-bin/resolver.cgi?D36
http://www.astm.org/cgi-bin/resolver.cgi?D5329

SECTION 717

TABLE 717-4
COARSE/FINE AGGREGATE REQUIREMENTS
Characteristics Test Method Requirements
Fractured Faces, % (Plus No. 8) ARIZ-212 85,1 fracture
80, 2 or more
. 45.0 (High Traffic Volume)
0, -
Uncompacted Voids, % ARIZ-247 42.0 (Low Traffic Volume)
Sand Equivalent (Minus No. 4) AASHTO T-176 65 minimum
Plasticity Index AASHTO T-89 & T-90 Non Plastic
. 9 max. @ 100 Rev.
0 !
L.A. Abrasion, % Loss AASHTO T-96 40 max. @ 500 Rev.
Combined Bulk Specific Gravity Al MS-2 2.35-2.85
Combined Water Absorption, % Al MS-2 0-2.5

717.2.3 Mineral Admixture: Mineral admixture used in ARAC shall be dry hydrated lime conforming to the requirements of
ASTM C1097 or Portland cement conforming to ASTM C150 for Type I, or ASTM C595 for Type IP. The minimum mineral
admixture content will be 1.0percent, by weight of total aggregate.

717.3 MIX DESIGN REQUIREMENT:

717.3.1 General: The mix design for ARAC 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 Asphalt
Concrete Mix Design Engineer” within ADOT’s list of approved laboratories.

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 method used shall be in accordance with the Marshall Mix procedure, 75 blows, as described in Arizona Test
Method 832 “Marshall Mix Design Method for Asphaltic Concrete (Asphalt Rubber) [AR-AC]” with the exceptions that:

(1) Mineral admixture shall be considered part of the total weight of aggregate and all combined specific gravity and
combined absorption calculations for aggregates and mineral admixture will be done in accordance with Asphalt Institute’s
Manual MS-2.

(2) Course aggregate shall be separated from the fine aggregate on the #8 sieve.

Mix designs are subject to approval by the Engineer.

717.3.2 Mix Design Criteria: The mix shall comply with the criteria in Table 717-5.

TABLE 717-5
MARSHALL MIX DESIGN CRITERIA
Criteria Low Volume Traffic High Volume Traffic
ARB Content
1” and 1-1/2” Overlay Thickness 8.4% minimum 8.0% minimum
2” Overlay Thickness N/A 7.0% minimum
Mixture Air Voids, % 3.5-4.5 4.5-5.5
Voids in Mineral Aggregate, % 19.0 min 19.0 min
Tensile Strength Ratio, ASTM D4867 65% minimum 65% minimum
Marshall Stability, pounds minimum 800 800
Marshall Flow, 0.01 inch minimum 16 16

The mix design report shall include the following elements as a minimum.

(1) The name and address of the testing organization and the person responsible for the mix design report.
(2) The mix plant identification and/or location, as well as the supplier or producer name.
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The traffic condition (low or high traffic) and lift thickness.
A description of all products that are incorporated in the ARAC along with the sources of all products, including the
base asphalt cement, crumb rubber, mineral aggregate, and admixtures.
The results of all testing, determinations, etc., such as: specific gravity and gradation, water absorption, sand
equivalent, loss on abrasion, fractured coarse aggregate particles, Tensile Strength Ratio (ASTM D4867), Marshall
bulk density, stability and flow, asphalt absorption, percent air voids, voids in mineral aggregate, and mineral
admixture content. 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 and plots of the
compaction curves.
The laboratory mixing and compaction temperature ranges for the ARB used within the mix design.

A specific recommendation for design ARB 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.

The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was
completed.

(9) The ARB design.

The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part of
his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his supplier
shall not change plants nor utilize additional mixing plants without prior approval of the Engineer. Any changes in the plant
operation, the producer’s pit, the ARB, or any other item that will cause an adjustment in the mix, shall be justification for a new
mix design to be submitted.

Revised 2017
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SECTION 719

POLYMER MODIFIED ASPHALT CONCRETE

719.1 DESCRIPTION:
The work under this section shall consist of furnishing, proportioning and mixing all the ingredients necessary to produce a
polymer modified asphalt concrete (PMAC) material.

719.2 MATERIALS:
719.2.1 Binder The binder used in PMAC shall meet the requirements of Table 711-2 as specified by the engineer.

719.2.2 Aggregate: Coarse and fine aggregates shall conform to the applicable requirements of Tables 719-1 and 719-2 below.
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 is material retained above the Number 8 sieve and fine aggregate is material passing the Number 8 sieve.
Aggregates shall be free of deleterious materials, clay balls, and adhering films or other material that prevent thorough coating
with the asphalt cement. Mineral aggregate shall conform to the following requirements when tested in accordance with the
applicable test methods.

TABLE 719-1
MIX DESIGN GRADATION REQUIREMENTS WITH MINERAL ADMIXTURE
Sieve Size Percent Passing
1” (25 mm) 100
¥” (19 mm) 100
%" (12.5 mm) 90-100
%” (9.5 mm) 75-90
No. 8 (2.36 mm) 40-50
No. 40 (425 pm) 10-20
No. 200 (75 pm) 2.0-10.0

The combined aggregate properties shall conform to the requirements of Table 719-2.

719.2.3 Mineral Admixture: Mineral admixture used in PMAC shall be dry hydrated lime conforming to the requirements of
ASTM C1097 or Portland cement conforming to ASTM C150 for Type I1, or ASTM C595 for Type IP. The minimum mineral
admixture content will be 1.0 percent, by weight of total aggregate. Mineral admixture shall be considered part of the total
weight of aggregate and all combined specific gravity and combined water absorption calculations for aggregates and mineral
admixture will be done in accordance with the latest edition of the Asphalt Institute’s Manual MS-2 (Al MS-2).

TABLE 719-2
COARSE/FINE AGGREGATE REQUIREMENTS
Characteristics Test Method Requirements
Fractured Faces, % (Plus No. 8) ARIZ-212 gg ; fracture
, 2 0r more
Uncompacted Voids, % AASHTO T-304, Method A 45.0
Sand Equivalent (Minus No. 4) AASHTO T-176 50 minimum
Plasticity Index AASHTO T-89 & T-90 Non Plastic
L.A. Abrasion, % Loss AASHTO T-96 490'?”&:);%150000?:\;.
Combined Bulk Specific Gravity Al MS-2 2.35-2.85
Combined Water Absorption, % Al MS-2 0-2.5

719.3 MIX DESIGN REQUIREMENT:

719.3.1 General: The mix design for PMAC 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
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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 one year from the date of
submittal, unless supportive documentation is provided and approved by the Engineer.

The mix design report shall include the following elements as a minimum.
(1) The name and address of the testing organization and the person responsible for the mix design report.
(2) The mix plant identification and/or location, as well as the supplier or producer name.

(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products,
including admixtures and asphalt binder, and their method of introduction.

(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt
binder and mineral admixture used.

(5) The mix design report shall identify this as a Marshall 75-blow mix design

(6) The results of all testing, determinations, etc., such as: specific gravity and gradation of each component, water
absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, Tensile Strength Ratio (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.

(7) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within the
mix design, and specific gravity at 77°F.

(8) A specific recommendation for design asphalt binder content and any limiting conditions that may be associated with
the use of the design, such as minimum percentages of crushed or washed fine aggregate.

(9) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed.

The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part of
his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his supplier
shall not change plants nor use additional mixing plants without prior approval of the Engineer. A new mix design shall be
submitted when any changes occur in the plant operation, the producer’s pit, the asphalt binder, including modifiers in the
asphalt binder, or any other item that will cause an adjustment in the mix.

719.3.2 Mix Design Criteria: The mix design shall be performed by the Marshall Mix Design method. A minimum of 4
points will be used to establish the mix design results. The oven aging period for Marshall mix design samples shall be 2
hours.

719.3.2.1 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, unless specified otherwise by the engineer. The mix shall comply with the
criteria in Table 719-3.

The mix design for PMAC 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 Asphalt Concrete Mix Design
Engineer” within ADOT’s list of approved laboratories.

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.

Mix designs are subject to approval by the Engineer.
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TABLE 719-3
MARSHALL MIX DESIGN CRITERIA
Requirements Designated Test

Criteria 1/2” Mix Method
1. Binder Content, Minimum 6.1%
2. Voids in Mineral Aggregate: %, min 14 Al MS-2
3. Effective Voids: %, Range 4.0+0.2 Al MS-2
4. Absorbed asphalt: %, Range* 0-1.0 Al MS-2
5. Dust to Eff. Asphalt Ratio, Range ** 0.6-1.4 Al MS-2
6. Tensile Strength Ratio: % Min. 65 ASTM D4867
7. Dry Tensile Strength: psi, Min. 100 ASTM D4867
8. Stability: pounds, Minimum 2,500 ASTM D6926
9. Flow: 0.01-inch, Range, Minimum 8 ASTM D6927
10. Mineral Aggregate Grading AASHTO T-27 & T11

* 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

- End of Section -
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SECTION 725
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
Minimum Cementitious Materials Minimum Compressive Strength (1) at 28
Class of Concrete . :
Content (Ibs. per cubic yard) Days (psi)
AA 600 4000
A 520 3000
B 470 2500
C 420 2000

(1) In accordance with section 725.8.
725.2 CEMENTITIOUS MATERIALS:
Cementitious materials to be used or furnished under this specification shall be:

Portland cement, meeting the requirements of ASTM C150
Type I, low alkali, when no other specific type is specified
Type 111, low alkali, for high early strength, when applicable or specified
Type V, low alkali, when specified in the special provisions for applications requiring high sulfate resistance

Portland Pozzolan Cement ASTM C595
Type IP (MS), when no other specific type is specified

Supplementary Cementitious Materials (SCM) shall not be used as an additional cementitious materials replacement in
concrete in combination with Portland Pozzolan Cement.

Cementitious materials shall be sampled and tested as prescribed in the applicable ASTM specifications. Upon request, the
Contractor shall obtain and deliver to the Engineer a Certification of Analysis or Certificate of Compliance conforming to the
requirmenets of Section 106.2 signed by the material manufacturer, identifying the cementitious material and stating that the
cementitious material delivered to the batching site has been tested in accordance with the cited specifications and complies
with the cited specifications. The cost of furnishing tested cementitious materials shall be considered as included in the
contract price and no additional allowance will be made therefore.

When suitable facilities, as recommended by the Concrete Plant Manufacturer's Bureau, and approved by the Engineer, are
available for handling and weighing bulk cementitious materials, such facilities shall be used. Otherwise the cementitious
material shall be delivered in original unopened sacks that bear the name or brand of the manufacturer. The type of cementitious
material, and the weight contained in each sack shall be plainly marked thereon.

Cementitious materials shall be stored in such manner as to permit ready access for the purpose of inspection and identification,
and so as to be suitably protected against damage by contamination or moisture. Should any lot of bulk cementitious material be
delivered to the site show evidence of contamination, the Engineer may require that such lot be removed from the site.

725.2.1 Supplementary Cementitious Materials (Pozzolans): Supplementary Cementitious Materials to be used in
concrete or furnished under this specification shall conform to the appropriate ASTM requirements as follows:

Fly ash or natural pozzolan ASTM C618 and C311
Silica Fume ASTM C1240
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Up to 25 percent by weight of the Table 725-1 minimum cementitious materials requirements may be an approved fly ash or
natural pozzolan. Additional pozzolanic material in excess of the minimum Table 725-1 requirements may be incorporated into
a concrete mix design to achieve enhanced performance, upon approval of the Engineer.

Upon request, the Contractor shall obtain and deliver to the Engineer a Certification of Analysis or Certification of Compliance
signed by the pozzolan supplier identifying the pozzolanic material and stating the pozzolan delivered to the batching site
complies with the appropriate specifications. The cost of furnishing tested pozzolan shall be considered as included in the
contract price and no additional allowance will be made therefore.

Pozzolanic materials shall be handled and stored in the same manner as other cementitious materials. When facilities for

handling a bulk pozzolan are not available, the pozzolan shall be delivered in original unopened sacks bearing the name and
brand of the supplier, the type and source of the pozzolan, and the weight contained in each sack plainly marked thereon.

725.3 AGGREGATES:
Coarse and fine aggregate shall conform to the applicable requirements of ASTM C33. Coarse aggregate grading requirements
shall conform to the appropriate rock size designation in the Grading Requirements for Coarse Aggregate, Table 2. Fine

aggregate grading requirements shall conform to the Fine Aggregate Grading section.

The average value of 3 successive sand equivalent samples shall not be less than 70 when tested in accordance with ASTM
D2419. No individual sample shall have a sand equivalent less than 65.

The loss by abrasion in the Los Angeles Abrasion Machine, determined as prescribed in ASTM C131, shall not exceed 10
percent, by weight, after 100 revolutions nor 40 percent after 500 revolutions.

Prior to the delivery of the aggregates and whenever required during concrete production, the Contractor shall make stockpiles
available to the Engineer for testing. All required samples shall be furnished at the expense of the Contractor, and the cost of
sampling and testing shall be at the expense of the Contracting Agency.

Reclaimed Concrete Materials (RCM) and Reclaimed Asphalt Pavement (RAP) as defined in Section 701 shall not be used in
Portland Cement Concrete without the prior approval of the Engineer.

725.4 WATER:

The water used for mixing concrete shall be potable or shall meet the requirements of ASTM C1602, when tested by a qualified
independent testing laboratory.

725.5 ADMIXTURES AND ADDITIVES:

Admixtures or additives of any type, except as otherwise specified, shall not be used unless identified in the approved mix
design or authorized by the Engineer.

Water reducing admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C494 for
the appropriate type.

Air entraining admixtures incorporated into the approved concrete mix design shall meet the requirements of ASTM C260.

Pigments incorporated into the approved concrete mix design for integrally colored concrete shall meet the requirements of
ASTM C979.

Fibers incorporated into the approved concrete mix shall meet the requirements of ASTM C1116.

Any admixtures used shall be included in the price for that item.

125-2
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SECTION 725
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 at least once each year 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 souce of concrete aggregates, the type and
source of cement and fly ash or SCM, and the brand and designation of chemical admixtures or other additives.

In the event there is a modification to the mix design proportions:
(A) Modifications that do not require a new mix design submittal/approval:

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

(2) Modifications to the percentage of coarse aggregate fractions that do not change the total coarse aggregate volume.
(3) Modifications to dosages of chemical or air-entraining admixtures, within the manufacturer’s recommendations.

(4) The incorporation or elimination of chemical admixtures which are listed on the mix design to effect a change in the
time-of-set (retarders or accelerators).

(B) Modifications that require a new mix design submittal/approval and may require performance verification:

(1) Modification to the class of concrete per Table 725-1.

(2) Modification to the type/class/source of cement, fly ash, natural pozzolan, or silica fume.

(3) Modification to the percentage of fly ash, natural pozzolan, or silica fume.

(4) Modification to a coarse aggregate size designation.

(5) Modification of the type of chemical admixture, or the incorporation or elimination, of an air-entraining admixture.
(6) Modification of coarse or fine aggregate source.

725.7 MIXING:

All proportioning/batching/mixing equipment shall comply with the standards of the Concrete Plant Manufacturer's Bureau and
the certification requirements of the Arizona Rock Products Association or National Ready Mixed Concrete Association. The
proportioning shall consist of combining the specified sizes of aggregates with cementitious materials, admixtures/additives,
and water as herein provided. No method which may cause the segregation or degradation of materials shall be used.

Weighing and metering devices used for the purpose of proportioning materials shall fulfill requirements as to accuracy and
tolerance prescribed by the Weights and Measures Division of the State of Arizona and shall be sealed and certified in
accordance with the procedures established by this agency. This certification shall not be over 12 months old and shall be
renewed whenever required by the Engineer. When portable plants are set up at a new or temporary location, the scales and
scale assembly shall be inspected and certificate issued regardless of the date when the scales were last tested. The Engineer
may require the Contractor to run a quick scale check at any time with certified weights furnished by the Contractor and order
the scale recertified if necessary.

Any admixture/additive shall be measured accurately by mechanical means into each batch by equipment or in a method
pre-approved by the Engineer.

The equipment for measuring and supplying the water in the mixer shall be so constructed and arranged that the amount of
water to be added to the mixture can be measured, in gallons or by weight. The amount of water shall be varied in accordance
with the percentage of free moisture in the material and the requirements of the workability of the aggregate.
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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 and shall comply with ASTM C94 except as herein specified.

Each mixer and agitator shall have attached thereto in a prominent place a metal plate or plates, installed by the manufacturer,
on which is plainly marked the capacity of the drum in terms of the volume of mixed concrete and the speed of rotation for the
agitating and mixing speeds of the mixing drum or blades.

Each mixer shall have an identification number painted on the truck in such a location that it can be easily read from the
batching platform.

The total volume of materials introduced into the mixer for mixing purposes shall not exceed the manufacturer's guaranteed
mixing capacity. If the concrete so mixed does not meet the uniformity requirements of this section, the amount of materials
charged into the mixer shall be reduced.

The rotation speed at which the mixer shall be operated shall conform to that recommended by the manufacturer.

Each batch of concrete placed in the mixer shall be mixed for not less than 70 nor more than 100 revolutions of the drum or
blades, at the speed designated by the manufacturer of the equipment as mixing speed. Additional mixing shall be at the
agitating speed designated by the manufacturer of the equipment. The revolving of the drum shall be continuous until the
concrete is completely emptied from the drum. Before any portion of the materials for any batch of concrete is placed therein,
the drum of the mixer shall be completely emptied of the previously mixed batch.

At the time of delivery to the job site, the Engineer shall be provided with a legible delivery ticket which shall contain the
following information:

Date and Truck Number.

Name of the Supplier.

Name of the Contractor.
Specific designation of job (hame and location).
Number of cubic yards in the batch.

Time the transit mixer is loaded.
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CONCRETE CURING MATERIALS
726.1 GENERAL.:
Curing materials shall consist of waterproof paper, polyethylene film or liquid membrane-forming compounds which, when
applied to fresh concrete, will inhibit moisture loss and reduce temperature rise during the curing period. All curing materials
and methods shall be approved by the Engineer prior to use. Wet coverings such as burlap, cotton mats, or other
moisture-retaining fabrics also may be used, or may be required by special provisions.
726.2 MATERIALS:
(A) Waterproof paper, or polyethylene film, shall conform ASTM C171.
(B) Liquid membrane-forming compounds shall conform ASTM C309. Type 1 compound with either a Class A or Class B
vehicle shall be used for concrete structures, except bridge decks, approach slabs, and portland cement concrete pavement.
Type 2 white pigmented compound, with either a Class A or Class B vehicle shall be used for portland cement concrete
pavement, bridge decks and approach slabs.

(C) Burlap cloth made from jute or kenaf shall conform to AASHTO M-182.

- End of Section -
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SECTION 727

STEEL REINFORCEMENT
727.1 GENERAL:
The following specifications set forth the requirements for bar reinforcement, wire reinforcement, and wire mesh
reinforcement. The reinforcement shall conform accurately to the dimensions and details indicated on the plans or otherwise
prescribed and before being placed in any concrete work, shall be thoroughly cleaned of all loose rust, mill scale, mortar, oil,
dirt, or coating of any character, which would be likely to destroy, reduce, or impair its proper binding with the concrete.
No reinforcing steel will be accepted under this specification until it has been approved by the Engineer. When required by the
Engineer, the Contractor or supplier shall furnish a spot sample taken on the project and notify the Engineer as to when and
where they will be available. Such samples shall be furnished at the expense of the Contractor or supplier, but the cost of any
testing that may be required will be borne by the Contracting Agency. Samples shall only be taken in the presence of the
Engineer. The Contractor shall furnish 3 certified mill test reports or a Certificate of Compliance for each heat or size of steel
which can be clearly identified with the lot. When such information has been furnished, placing of the steel will not be held up
until results of spot samples have been received. Unless otherwise specified, all reinforcing steel bars shall be deformed
intermediate grade 40 billet steel in conformance to ASTM A615.
In testing bar reinforcement, only the theoretical cross-sectional area will be used in all computations.

Reinforcing steel shall be furnished in the sizes, shapes, and lengths shown on the plans. Bending of steel shall conform to the
requirements of Section 505.5.2.

The various grades of steel shall not be used interchangeably in structures.

727.2 WIRE REINFORCEMENT:

Wire reinforcement shall in all respects fulfill requirements prescribed in ASTM A1064.

727.3 WELDED WIRE REINFORCEMENT:

Welded wire reinforcement shall conform to ASTM A1064. The wire size number and the wire spacing will be specified in the
special provisions or shown on the plans. The welded wire reinforcement shall be so constructed as to retain its original shape
and form during necessary handling. The effective cross-sectional area of the metal shall be equal to that specified or indicated
on the plans.

7274 WIRE TIES:

Wire for ties shall be black, annealed, not lighter than 16 gage.

- End of Section -
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SECTION 728
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. 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 Flow,
Content, inches
Sack/cu yd

1/2 Sack 9+2

1 Sack 9+2

1 1/2 Sack 9+2

Note 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 are required,
the addition of fly 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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SECTION 729
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 ASTM
D5971, D1752, or D2628, as specified by the Contracting Agency or as approved by the Engineer.

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 -

729-1

Revised 2017



http://www.astm.org/cgi-bin/resolver.cgi?D5971
http://www.astm.org/cgi-bin/resolver.cgi?D1752
http://www.astm.org/cgi-bin/resolver.cgi?D2628

SECTION 772

TABLE 772-1
FENCE MEMBER SIZES & WEIGHTS
WEIGHT
FENCE OUTSIDE (Lb/Lf Minimum)
USE FABRIC NPS DIAMETER | TYPE A
HEIGHT | DESIGNATOR (Inches) Schedul TYPE
(Feet) chedule BandC
40
FENCE POSTS
Less than 6 2 2.375 3.65 3.12
6 and over
but 21/2 2.875 5.79 4.64
End, corner, slope, pull and strain posts | lessthan 9 ' ' '
9 and over
but
31/2 4.000 9.11 6.56
not over 12
not over 6 11/2 1.900 2.72 2.28
over 6
but 2 2375 3.65 3.12
Line posts less than 9 ' ' '
9 and over
but
21/2 2.875 5.79 4.64
not over 12
GATE POSTS
less than 6 2 2.375 3.65 3.12
Single swing gates 6 feet or less in | 6 and over
width or double swing gates 12 feet or but 312 4.000 911 6.56
less not over 12
Single swing gates over 6 feet but not
over 13 feet in width or double swing
gates over 12 feet but not over 26 feet in — 31/2 4.000 9.11 6.56
width
Single swing gates over 13 feet but not
over 18 feet in width of double swing
gates over 26 feet but not over 36 feet in — 6 6.625 18.97 —
width
Single swing gates over 18 feet in width
or double swing gates over 36 feet in — 8 8.625 28.55 —
width
OTHER MEMBERS
Top rail and braces — 11/4 1.666 2.27 1.84
Frame for gates — 11/2 1.900 2.72 2.28
Stiffners for gates — 11/4 1.666 2.27 1.84

Notes to Table 772-1:

»  All unit weights shall be subject to the standard mill tolerance of £5 percent.

»  Posts shall be fitted with tops designed so as to fit securely over the posts and carry a top rail where specified. They shall
have a total length of not less than the depth of the concrete footings, as specified, plus the length required above ground.
Where no top rail is required, pipe posts shall be fitted with suitable caps.

*  Top rail shall be furnished in random lengths of approximately 20 feet where required.

Revised 2017
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SECTION 772
772.5 TRUSS OR TENSION RODS:
Truss or tension rods used in trussing gate frames and line posts adjacent to end, corner, slope or gate posts shall be adjustable
3/8 inch diameter galvanized steel rod. When used in trussing line posts, adjustment shall be provided by means of galvanized,
turnbuckle or other suitable tightening devices.
772.6 FITTINGS:
Fittings shall conform to ASTM F626.

Fittings, hardware, nuts and bolts shall be galvanized.

Couplings to connect the individual lengths of top rail shall be of the outside sleeve type at least 7 inches long. The bore of the
sleeves shall be sufficiently true to maintain adjacent lengths of rail in alignment.

Extension arms for barbed wire on pipe posts shall be of 13 gage steel or heavier, single piece construction and a type that can
be attached to the tops of the posts. Extension arms shall carry 3 wires at approximately 5 1/2 inch centers in a plane
approximately 45 degrees from the vertical, inclined as shown on the plans or as directed by the Engineer.

772.7 BARBED WIRE:

Barbed wire shall be 4 point pattern; composed of 2 strands of 12 1/2 gage galvanized steel wire with barbs spaced 5 inches
apart and shall conform to ASTM A121.

- End of Section -
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SECTION 796

to hydrodynamic forces while allowing the passage of fluids into or across a geotextile and to prevent inter-migration of
adjacent soil layers of vastly different particle sizes and particle distributions.

Filtration and separation fabrics shall be nonwoven or woven fabric consisting only of long chain polymeric filaments such as
polypropylene or polyester formed or woven into a stable network such that the filaments retain their relative position to each
other. The fabric material shall additionally conform to the physical properties shown in Table 796-2.

TABLE 796-2
FILTRATION & DRAINAGE GEOSYNTHETIC PROPERTIES
Property Class A ® Class B @ Test Method
Grab tensile strength: Ibs. | 180 min. 80 min. ASTM D4632
Seam strength: 1bs. 160 min. 70 min. ASTM D4632
Puncture strength: Ibs. 80 min. 25 min. ASTM D4833
Trapezoidal tear: Ibs 50 min. 25 min. ASTM D4533
ASTM D751
Ultraviolet Stability: % 50 min. 50 min. ASTM D4355

(1) Class A - Use where installation stresses are more severe than for Class B application
(i.e. very coarse sharp angular aggregate or high compaction requirements).
(2) Class B — Use with smooth graded surface having no sharp angular projections and sharp angular aggregate.

796.2.3 Erosion Control: Erosion control fabrics are used below areas to receive aggregate or riprap slope protection and act
as filter/separators to provide sustained permeability while maintaining structural stability.

Erosion control fabrics shall be a woven monofilament fabric or a nonwoven fabric consisting only of long chain polymeric
filaments such as polypropylene or polyester formed into a stable network that the filaments retain their relative position to each
other. The fabric material shall additionally conform to the physical properties shown in Table 796-3.

TABLE 796-3
EROSION CONTROL GEOSYNTHETIC PROPERTIES
Property Class A Class B Test Method
Grab tensile strength: Ibs. | 270 min. 200 min. ASTM D4632
Elongation at break: % 45min., 115 max. 15 min., 115 max. ASTM D4632
Puncture strength: Ibs. 110 min 75 min. ASTM D4833
Burst strength: psi 430 min. 320 min. ASTM D3786
Trapezoidal tear: Ibs 75 min. 50 min. ASTM D4533
Permittivity: second™ 0.07 min. 0.07 min. ARIZ-730 @
ASTM D15t
Ultraviolet Stability: % 70 min. 70 min. ASTM D4355

(1) Arizona Department of Transportation test method.

796.2.4 Soil or Base Reinforcement: Geogrid geosynthetic materials are used for improving the stability of
weak soils or reinforcing aggregate bases. Geogrids are defined as biaxial or triaxial polymeric grids formed
by a regular network of integrally connected polymer tensile elements with apertures of sufficient size to
permit significant mechanical interlock with the surrounding soil, aggregate, or other fill materials to
function primarily as reinforcement.

796-2
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SECTION 796

The geogrid structure shall be dimensionally stable and able to retain its geometry under manufacture, transport and
installation. Geogrids shall be integrally formed and deployed as a single layer; comprised of 100 percent polypropylene or
high-density polyethylene. Geogrids shall additionally conform to the physical properties shown in Table 796-4.

TABLE 796-4
REINFORCEMENT GEOGRID PROPERTIES
Property Type 1 Type 2 Test Method
Aperture size: inches 1 min. 1-3/8 min. ID callipered
Ultimate Tensile Strength: Ib/ft 850 min. 1300 min. ASTM D4945
Flexural Rigidity: Mg-cm 250,000 min. | 750,000 min. | ASTM D1388
Tensile Strength @ 2% Strain: Ib/ft MD ® 270 min. 410 min. ASTM D6637
Tensile Strength @ 2% Strain: Ib/ft CMD @ 380 min. 620 min. ASTM D6637
Tensile Strength @ 5% Strain: Ib/ft MD @ 550 min. 810 min. ASTM D6637
Tensile Strength @ 5% Strain: Ib/ft CMD @ 720 min. 1340 min. ASTM D6637
Junction Efficiency: % Ultimate Tensile Strength 75 min. GRI-GG2 @
Ultraviolet Stability: % Retained Strength 70 min. ASTM D4355

(1) MD = Test in the machine direction along roll length
(2) CMD = Test in the cross-machine (transverse) direction across roll width
(3) Geosynthetic Research Institute test method

796.3 TEST AND CERTIFICATION REQUIREMENTS:

Upon request, a Certificate of Compliance shall be submitted to the Engineer for material to be used. Samples of materials
shall be submitted for testing. Each geosynthetic material lot or shipment is to be approved by the Engineer before the material
is incorporated into the work.

Testing methods and results shown in the Certificate of Compliance shall conform to the listed specifications for the proposed
geosynthetic. Manufacturer’s supporting documentation including, but not limited to, product information sheets, installation

procedures and recommendations, recommended use, and project references shall be submitted to the Engineer for product
evaluation and approval.

- End of Section -
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100 SERIES: GENERAL INFORMATION 200 SERIES: STREET INFORMATION (CONTINUED)

Detail Revised Title Detail Revised Title

101 2011 GENERAL INFORMATION 237-1  2017* DUAL CURB RAMP (DIRECTIONAL, 25-35' R) ATTACHED SIDEWALK

110-1 2011 PLAN SYMBOLS (SYMBOLS) 237-2 2017 DUAL CURB RAMP (DIRECTIONAL, 25-35' R) DETTACHED SIDEWALK

110-2 2011 PLAN SYMBOLS (LINE TYPES) 237-3  2017* DUAL CURB RAMP (DIRECTIONAL, 20’ R) ATTACHED SIDEWALK

112 1998 DIMENSIONING FOR ROAD IMPROVEMENT PLANS 240 2010 VALLEY GUTTER

120 2015 SURVEY MARKER 250-1 2014 DRIVEWAY ENTRANCES WITH DETACHED SIDEWALK

122 2011 PAVEMENT MARKER FOR FIRE HYDRANTS 250-2 2013 DRIVEWAY ENTRANCES WITH SIDEWALK ATTACHED TO CURB

130 2003 BARRICADES 251 2017* RETURN TYPE DRIVEWAYS

131 1998 STREET SIGN BASE 252 2005 BUS BAYS

140 2009 BOLLARD 260 2013 ALLEY ENTRANCE (WITH VERTICAL CURB AND GUTTER)

141 2009 HAZARD MARKER 262 2012 WING TYPE ALLEY ENTRANCE (W/ COMBINED CURB & GUTTER)

145 2016 SAFETY RAIL 263 2002 WING TYPE ALLEY ENTRANCE (W/ ROLL TYPE CURB & GUTTER)

150 1998 PRECAST SAFETY CURB 270 2017* ROUND FRAME AND COVER (AND GRADE ADJUSTMENTS)

160 2013 6’ CHAIN LINK FENCE AND GATE 271 2017* SQUARE FRAME AND COVER (AND GRADE ADJUSTMENTS)

200 SERIES: STREET INFORMATION 300 SERIES: WATER INFORMATION

Detail Revised Title Detail Revised Title

200-1 2016 TRENCH BACKFILL AND SURFACE REPLACEMENT 301 1998 BLOCKING FOR WATER GATE AND BUTTERFLY VALVES

200-2 2016 TRENCH BACKFILL AND SURFACE REPLACEMENT 302-1 1998 JOINT RESTRAINT WITH TIE RODS (DRAWING)

201 2014 ASPHALT PAVEMENT EDGE DETAILS 302-2 1998 JOINT RESTRAINT WITH TIE RODS (NOTES)

202 1998 ALLEY DETAILS (PAVED AND UNPAVED) 303-1 1998 JOINT RESTRAINT FOR DUCTILE IRON AND POLYETHYLENE

203 1998 SCUPPERS WRAPPED DUCTILE IRON WATER PIPES (DRAWING)

204 1998 EQUIPMENT CROSSING 303-2 1998 JOINT RESTRAINT FOR DUCTILE IRON AND POLYETHYLENE

205 2006 PAVED TURNOUTS WRAPPED DUCTILE IRON WATER PIPES (TABLES)

206-1 2007 CONCRETE SCUPPER 310 2017* STEEL WATER METER BOX COVER

206-2 2007 CONCRETE SCUPPER 315 2017* POLYMER CONCRETE WATER METER BOX COVER

206-3 2007 CONCRETE SCUPPER (ISOMETRIC VIEW) 319 2017* TRAFFIC RATED BOX AND COVER

210 2012 RESIDENTIAL SPEED HUMP 320 2017* NON TRAFFIC RATED WATER METER BOXES

211 1998 STANDARD TRENCH PLATING DETAIL 321 1998 STANDARD WATER METER VAULT

212 2015 UTILITY POTHOLE REPAIR 340 2002 INSTALLING TAPPING SLEEVES AND VALVES

220-1 2007 CURB AND GUTTER TYPES A, B, CAND D 342 1998 CONCRETE PRESSURE PIPE TAPPING SLEEVE

220-2 2007 CURB AND GUTTER TYPES EAND F 345-1 1998 3”,4”, 6” WATER METER

221 2014 CURB AND GUTTER TRANSITION TYPEATO TYPE C, 345-2 1998 4" 6" WATER METER WITH ON-SITE HYDRANTS
INTEGRAL ROLL CURB, GUTTER AND SIDEWALK 346 1998 FIRE LINE DETECTOR CHECK VAULT

222 2008 SINGLE CURB - TYPES A, B AND TERMINATION 360-1 2013 DRY BARREL FIRE HYDRANT INSTALLATION

223 1998 MEDIAN NOSE TRANSITION 360-2 2013 WET BARREL FIRE HYDRANT INSTALLATION

224 1998 JOINT FOR DRAINAGE INLETS AND MANHOLE COVERS 360-3 2013 FIRE HYDRANT INSTALLATION DETAILS

225 2016 CONCRETE PAVERS 362 1999 LOCATIONS FOR NEW FIRE HYDRANTS

230 2014 SIDEWALKS 370 1998 VERTICAL REALIGNMENT OF WATER MAINS

234 2012 CURB MODIFICATION AT DETECTABLE WARNING 380 1998 THRUST BLOCKS FOR WATER LINES

235-1 2012 CURB RAMPS (TYPE A) 381 1998 ANCHOR BLOCKS FOR VERTICAL BENDS

235-2 2012 CURB RAMPS (TYPE B) 389 2001 CURB STOP WITH VALVE BOX AND COVER

235-3 2012 CURB RAMPS (TYPE C) 390 1998 CURB STOP WITH FLUSHING PIPE

235-4 2011 CURB RAMPS (TYPE D) 391-1  2017* VALVE BOX INSTALLATION AND GRADE ADJUSTMENT

235-5 2011 CURB RAMPS (TYPE E) 391-2 2017* VALVE BOX INSTALLATION AND GRADE ADJUSTMENT

236-1  2017* DUAL CURB RAMP (RADIAL, 25-35 R) ATTACHED SIDEWALK 392 2015 DEBRIS CAP INSTALLATION

236-2 2017* DUAL CURB RAMP (RADIAL, 25-35 R) DETTACHED SIDEWALK 393 2017* WATER VALVE EXTENSION

236-3 2017* DUAL CURB RAMP (RADIAL, 20’ R) ATTACHED SIDEWALK * NEWLY REVISED.

DETAIL NO. REVISED DETAIL NO.
A & MARICOPA STANDARD DETAIL
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400 SERIES: SEWER INFORMATION 500 SERIES: IRRIGATION AND STORM DRAIN INFORMATION
(CONTINUED)
Detail Revised Title
403-1 1998  PIPE SUPPORT ACROSS TRENCHES Detail Revised Title
403-2 1998  PIPE SUPPORT ACROSS TRENCHES 520 1998  STORM DRAIN MANHOLE BASE (48" AND SMALLER)
403-3 1998  ALTERNATIVE TO PIPE SUPPORT 521 1998  STORM DRAIN MANHOLE BASE (51" OR LARGER)
404-1 2006  WATER AND SANITARY SEWER SEPARATION/PROTECTION 522 2015  STORM DRAIN MANHOLE SHAFT
404-2 2006  WATER AND SANITARY SEWER SEPARATION/PROTECTION 523-1 1998  PRESSURE MANHOLE
404-3 2006  WATER AND SANITARY SEWER SEPARATION/PROTECTION 523-2 1998  PRESSURE MANHOLE
405 1998  BROKEN SEWER LINE REPLACEMENT 524 1998  STORM DRAIN LATERAL PIPE CONNECTIONS
420-1 2015 CONCRETE SANITARY SEWER MANHOLE 530 1998 3’-6” CURB OPENING CATCH BASIN - TYPE ‘A’
420-2 2015 PRE-CAST CONCRETE MANHOLE BASE 531 1998 5'-6” CURB OPENING CATCH BASIN - TYPE ‘B’
420-3 2015 CONCRETE MANHOLE BASE 532 1998 8-0” CURB OPENING CATCH BASIN - TYPE ‘C’
421 2015 OFFSET MANHOLE 8" TO 30” PIPE 533-1 1998 CATCH BASIN TYPE ‘D’
422 2015 MANHOLE FRAME AND COVER ADJUSTMENT 533-2 1999 APRON FOR TYPE ‘D’ CATCH BASIN
423-1 2012 24" CAST IRON MANHOLE FRAME AND COVER 533-3 2007 FRAME AND GRATE FOR TYPE ‘D’ CATCH BASIN
423-2 2012 30" CAST IRON MANHOLE FRAME AND COVER 533-4 2007  7'-0" CURB OPENING CATCH BASIN TYPE ‘D’ - GRATE DETAILS
4241 2012 24” CAST IRON WATERTIGHT MANHOLE FRAME AND COVER 534-1 1998 CATCH BASIN TYPE ‘E’
4%4-2 ?8;5 20" CAST IRON WATEngGHT MANHOL%SRAME AND COVER 534-2 1998 CATCH BASIN TYPE ‘E’ (DETAILS)
425 4" ALUMINUM MANHOLE FRAME AND COVER ] =t
426 2007  DROP SEWER CONNECTIONS 5314 199  OATCH BASIN TYPE ' (DETAILS)
427 1998 STUB OUT AND PLUGS 534-5 1998  ALTERNATE GRATE STYLES, SUMP LOCATION
429 2015  INDUSTRIAL WASTE CONTROL VAULT WITH MANHOLE 535 2009  CATCH BASIN TYPE ‘F' (FOR USE WITHOUT CURB)
440-1 2007 TYPE ‘A SEWER BUILDING CONNECTION - ELECTRONIC 536-1 1999  COMMON DETAILS AND SECTIONS FOR CURB OPENING
BALL MARKERS (STANDARD) GATCH BASINS
440-2 2007 TYPE'B SEWER BUILDING CONNECTION - TWO-WAY 5362 1998  ALTERNATIVE COVER FOR CURB OPENING CATCH BASINS
CLEANOUT AND METER BOX AT R/W 537 2002 CATCH BASIN TYPE ‘G’
440-3 2007  TYPE ‘C’ SEWER BUILDING CONNECTION - ONE-WAY 538 1998  GATGH BASIN TYPE ‘Hr
CLEANOUT AND METER BOX 539 1998  GRATES FOR CATCH BASINS, TYPE G AND H
440-4 2006  SEWER SERVICE CURB CROSSING STAMP DETAIL 2401 1998  GATCH BASIN GRATES ’
441 2001  SEWER CLEANOUT
540-2 1998  CATCH BASIN GRATES
. 541 2005  CATCH BASIN SUBGRADE DRAIN
500 SERIES: IRRIGATION AND STORM DRAIN INFORMATION 545 1998 END SECTION - REINFORCED CONCRETE PIPE
. . . 550 1998  SPILLWAY INLET AND OUTLET
Detall  Revised Title WAL 552 2015  FORD CROSSING WITH CUT-OFF WALLS
5012 2012  HEADWALL 555 2010  EROSION PROTECTION/GABIONS
501-3 1998  HEADWALL 42" TO 84" PIPE
501-4 1998  HEADWALL IRRIGATION 18" TO 60" PIPE
501-5 2014  HEADWALL DROP INLET
502-1 1998  TRASH RACK
502-2 2004  TRASH RACK
503 1998  IRRIGATION STANDPIPE
504 1998  CONCRETE BLOCK JUNCTION BOX
505 1998  CONCRETE PIPE COLLAR
506 1998  IRRIGATION VALVE INSTALLATION
507  2017*  ENCASED CONCRETE PIPE (FOR SHALLOW INSTALLATION)
510 1998  CORRUGATED METAL PIPE AND INSTALLATION
* NEWLY REVISED.
DETAIL NO. REVISED DETAIL NO.
A A MARICOPA STANDARD DETAIL
100-2 | /AZN\AssScianoner  ENGLISH INDEX (PAGE 2 OF 2) 01-01-2017 | 100-2




5' TRANSITION FROM RIGHT-OF WAY
ROLL TO VERTICAL CURB N / LINE PER PLANS yz
PER DETAIL 221 2 ,
WHEN REQUIRED \\ /,
Q /\k A S
4o S & 5%,
S N N %
% ORS W o
Q [ LIMITS OF HEAVY
= 2 BROOM FINISH (TYP)
R |z 1.5% CROSS SLOPE
AP 4 2z vl (2% MAX) (TYP)
Qo
<|> ‘
s A)
o3
T2
w EXPANSION JOINT
AT CURB RETURN
(TYP)
CURB AND GUTTER
DETAIL 220, TYPE A
PER PLAN (TYP)
X 4'x 4" MIN
" TURNING SPACE
7 VARIES X KEEP WITHIN
A \ e CROSSWALK (TYP)
CURB MODIFICATION Iy 2 o
SEE DETAIL 234 (TYP) MIN
SEE NOTE 5
DETECTABLE
WARNING (TYP) SORB HEIGHT
LEGEND

RAMP CONTROL POINT
AT FACE-OF-CURB
SEE PLANS (TYP)

RIGHT-OF-WAY LINE

GUTTER
FLOW
LINE

VARIES '
NOTES- i 4' MIN LANDING CURB RAMP LENGTH VARIES
0,
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. ¢ i (;-gé,\lsc')-g’g E) (Séé"'/; SLOPE ﬁiligufENE
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM | - — _ SEENOTE2
SLOPES SHALL CONFORM TO SECTION 340. S R T I MAX
\/\//\\/\//\/\/K\ - 4 4 a” a " a
3. WALKWAY SURFACE TO MATCH 1.5% SLOPE FROM TOP OF CURB. AR e —— S
4. DETECTABLE WARNING IS TO COMPLY WITH THE o 5 ] TR ;
JURISDICTIONAL AGENCY'S REQUIREMENTS. g x 12" | o ™7 ///\\//\5@@\/@@//@\//
5. DISTANCE BETWEEN RAMPS MAY BE ADJUSTED TO IMPROVE THICKNESS 7 %%4\//\@?//\%
ALIGNMENT WITH RECEIVING RAMP WHEN ALLOWED BY TRANSITION SUBGRADE
THE JURISDICTIONAL AGENCY. DETECTABLE PREPARATION,
6. SPECIAL DESIGN IS REQUIRED FOR GUTTER GRADES GREATER THAN 2%. SECTION A-A WARNING SEE SECTION 301
DETAIL NO. \ \ REVISED DETAIL NO.
AAMARICoR | STANDARD DETAIL DUAL CURB RAMP (RADIAL, 25' - 35' R)
236-1 NG VEanments ENGLISH ATTACHED SIDEWALK o1-01-2017 | 236-1




5' TRANSITION FROM \\ RIGHT-OF-WAY
ROLL TO VERTICAL CURB / LINE PER PLANS
PER DETAIL 221 .
WHEN REQUIRED N
™A
040( LIMITS OF HEAVY &
O’%»( 3'R(TYP) ) < BROOM FINISH (TYP) W
¥ =
2 =
n
2= e
wio
35 B 1.5% CROSS SLOPE
5 & RAME \ (5% MAX) (TYP) N
xZ 0 5
0 % | UNPAVED
w\T
* EXPANSION JOINT
AT CURB RETURN
\ (TYP)
. CURB AND GUTTER
DETAIL 220, TYPE A
PER PLAN (TYP)
\\ CURB OPTION
/ \\ o ——— 44 MIN
CURB MODIFICATION ~ A 2 - 'Iggy'\”ﬁﬁﬁ\lACE
SEE DETAIL 234 (TYP) MIN CROSSWALK (TYP)
SEE NOTE 5
DETECTABLE
WARNING (TYP) SURB HEIGHT
LEGEND
RAMP CONTROL POINT

AT FACE-OF-CURB
SEE PLANS (TYP)

RIGHT-OF-WAY LINE

VARIES

GUTTER
FLOW
LINE

VARIES ' }
NOTES: | 4 MIN LANDING CURB RAMP LENGTH VARIES
EE— 1.5% SLOPE . - \1,_5"
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. ¢ (SEE NOTE 2) (S’SE/E E’(—)gPE | ?:%WENE
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM — e OIE2) ‘
SLOPES SHALL CONFORM TO SECTION 340. e e Sa T T
3. WALKWAY SURFACE TO MATCH 1.5% SLOPE FROM TOP OF CURB. e —— "y
4. DETECTABLE WARNING IS TO COMPLY WITH THE % 5 o |
JURISDICTIONAL AGENCY'S REQUIREMENTS. ol o
5. DISTANCE BETWEEN RAMPS MAY BE ADJUSTED TO IMPROVE THICKNESS SRR SUBGRADE
ALIGNMENT WITH RECEIVING RAMP WHEN ALLOWED BY TRANSITION u
THE JURISDICTIONAL AGENCY. oetecTape  PREPARATION,
6. SPECIAL DESIGN IS REQUIRED FOR GUTTER GRADES GREATER THAN 2%. SECTION AA WARNING SEE SECTION 301
DETAL NO. REVISED DETAIL NO.
A_ mamcopa STANDARD DETAIL DUAL CURB RAMP (RADIAL, 25' - 35'R)
236-2 ANZN"SSVernments ENGLISH DETACHED SIDEWALK 01-01-2017 | 236-2




RIGHT-OF-WAY
LINE PER PLANS

EXPANSION JOINT
AT CURB RETURN
(TYP)

LIMITS OF HEAVY

6" WIDE RAMP CURB
WHEN REQUIRED BY PLAN

™ BROOM FINISH (TYP) -
N | N A
o 0
0’?’@(( o \% 1.5% CROSS SLOPE
2 = (2% MAX) (TYP) Ny
5' TRANSITION FROM z|g ¢ CURB HEIGHT = 7" OR 6"
o e cure 5
=2 "
WHEN REQUIRED 2 g gh““? A ' ?RCAlil\ng?Tll-lcl)Ell\lGHT
24
o % 5 /’V CURB HEIGHT = 4"
T N
7]
4" CURB AND GUTTER
DETAIL 220, TYPE A VARIES
VARIES VARIES . GUTTER
— - N % FLOW
CURB MODIFICATION JA g LINE
SEE DETAIL 234 (TYP) MIN | |
DETECTABLE 4" CURB HEIGHT
WARNING (TYP)
RIGHT-OF-WAY LINE
LEGEND
VARIES 4' MIN LANDING CURB RAMP LENGTH VARIES
RSSO
“OF - " 1.5% SLOPE 8% SLO GUTTER
EE PLANS (TYP L PE
s S (1YP) T | EENCTEY) (SEE NOTE 3 FLOW LINE
NOTES NN VIR Y S pa
: > N - - P S
——— \//(\\/{<\\*i/\K\ - i 4 4 a L. e P
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. . w falb 2
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM © oy 12" | &l °
SLOPES SHALL CONFORM TO SECTION 340. RAMP CURB Ol ;
WHEN REQUIRED THICKNESS R
3. WALKWAY SURFACE TO MATCH 1.5% SLOPE FROM TOP OF CURB. TRANSITION ~.__ SUBGRADE
4. DETECTABLE WARNING IS TO COMPLY WITH THE DETECTABLE PREPARATION,
JURISDICTIONAL AGENCY'S REQUIREMENTS. WARNING SEE SECTION 301
5. SPECIAL DESIGN IS REQUIRED FOR GUTTER GRADES GREATER THAN 2%. SECTION A-A
DETAIL NO. \ REVISED DETAIL NO.
2363 | LAGNEEEE ., STANDARD DETAL DUAL CURB RAMP (RADIAL, 20' R) 236.3
- VLN — — -
L8N GOVERNMENTS ENGLISH ATTACHED S|DEWALK 01-01-2017




5' TRANSITION FROM
ROLL TO VERTICAL CURB RIGHT-OF-WAY
PER DETAIL 221 LINE PER PLANS
WHEN REQUIRED AN e /
*~_ F/C RADIUS AS SHOWN .
AN ON PLANS\ /
QA PR
A S = &
% Y g %
N %ﬁ?‘ e U
& < LIMITS OF HEAVY =
BROOM FINISH (TYP) alZ
0= 1.5% CROSS SLOPE
5 (2% MAX) (TYP) FL
FL
SEE NOTE 7 (TYP)
/?V N QQ) /
o %o N £
< S I Qy Q\OQ QN »
< SR
W <
%) EXPANSION JOINT
FG GTY g)URB RETURN
L, S
4/?/5 ?:\" q\\?‘\?/
2 g IR BETAIL 220 TYPE A
FG..FL K EG < PER PLAN (TYP)
VARIES \\ VARIES
]
==y GUTTER
LEGEND MIN FLOW
SEE NOTE 8 SEE NOTE 5 DETECTABLE LINE
(TYP) WARNING (TYP)
RAMP CONTROL POINT
) AT FACE.OF-CURB CURB HEIGHT
SEE PLANS (TYP) 4"MIN
e DESIGN ELEVATION SEE PLANS
FL = FLOW LINE, FG = FINISHED GRADE
NOTES:
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. RIGHT-OF-WAY LINE
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM
SLOPES SHALL CONFORM TO SECTION 340. VARIES | 4'MIN LANDING CURB RAMP LENGTH VARIES VARIES
3. WALKWAY SURFACE TO MATCH 1 .5% SLOPE FROM TOP OF CURB. ‘ \
1.5% SLOPE 9 " ey
4. DETECTABLE WARNING IS TO COMPLY WITH THE $ ¢ (SEE NOTE 2) (S?E/E zLOPE N 7 i 15 GUTTER
JURISDICTIONAL AGENCY'S REQUIREMENTS. — SEENOTE2) &y ] 1§5°E/g Nstl)_OP _ FLOW LINE
5. DISTANCE BETWEEN RAMPS MAY BE ADJUSTED TO IMPROVE R A B N e o — (SE a 0% MAX
ALIGNMENT WITH RECEIVING RAMP WHEN ALLOWED BY — o R s O -
THE JURISDICTIONAL AGENCY. i F i b2 : R ANTREE S RS N R
6. SPECIAL DESIGN IS REQUIRED FOR GUTTER GRADES GREATER THAN 2%. © Rk 12" RN AN NN N NN il
9 O|m RSO TTTT
7. WING SLOPE SHALL NOT EXCEED 10% MEASURED PERPENDICULAR THICKNESS TG EANAIAAANAN | SUBGRADE
TO RAMP. TRANSITION NS G PREPARATION,
8. RAMP ALIGNMENT SHOULD CONNECT CONTROL POINT TO CONTROL oo SEE SECTION 301
POINT OF RECEIVING RAMP WITHIN 5 FEET. SECTION A-A DETECTABLE
—_— WARNING
DETAIL NO. ] ] REVISED DETAIL NO.
A Mameoes  STANDARD DETALL [ DUAL CURB RAMP (DIRECTIONAL, 25' - 35'R)
237-1 AN S ewts ENGLISH ATTACHED SIDEWALK 01-01-2017 |  237-1




5' TRANSITION FROM RIGHT-OF-WAY
ROLL TO VERTICAL LINE PER PLANS
CURB WHEN REQUIRED \N 7
2 \'. F/C RADIUS AS SHOWN X~ . &
Q% e,
R N\ ON PLANS Y7, <%
X N\ 7, U
U
O'?c)( LIMITS OF HEAVY ul s
04)@( 3'R(TYP) BROOM FINISH (TYP) wle
a|Z
b=
SEE NOTE 7 (TYP) % N
FL \ A
2 1.5% CROSS SLOPE
& & & 5
A \ % S (2% MAX) (TYP) A
Q / <
> UNPAVED—
@’V ~ EXPANSION JOINT
FG AT CURB RETURN
> (TYP)
R
S DG R
o\
FG iy [ ke PER PLAN
?~ CURB OPTION
VARIES VARIES VARIES
=
GUTTER
LEGEND MIN DETECTABLE % FLOW
SEE NOTE 8 SEE NOTE 5 WARNING (TYP) ‘ LINE
RAMP CONTROL POINT (TYP) -
AT FACE-OF-CURB CURB HEIGHT
SEE PLANS (TYP) N
e DESIGN ELEVATION SEE PLANS
FL = FLOW LINE, FG = FINISHED GRADE
NOTES:
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. RIGHT-OF-WAY LINE
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM
SLOPES SHALL CONFORM TO SECTION 340. VARIES | 4'MIN LANDING CURB RAMP LENGTH VARIES VARES 20"
3. WALKWAY SURFACE TO MATCH 1.5% SLOPE FROM TOP OF CURB. ‘ 1.5% SLOPE 59, . \ s
5% s . -
4. DETECTABLE WARNING IS TO COMPLY WITH THE ¢ ¢ SEENOTE D) (SEE LOPE ] | | GUTTER
JURISDICTIONAL AGENCY'S REQUIREMENTS. EENOTE NOTE2) & 1.5% SLOP | FLOW LINE
5. DISTANCE BETWEEN RAMPS MAY BE ADJUSTED TO IMPROVE P SEENOTER) 0% MAX
ALIGNMENT WITH RECEIVING RAMP WHEN ALLOWED BY 2 2 DT ; - .
THE JURISDICTIONAL AGENCY. r wlx A TP AT 5, S
. - o L e B A “A.,= 44"n .,Adu v
6. SPECIAL DESIGN IS REQUIRED FOR (;:‘UTTER GRADES GREATER THAN 2%. o % g 127 \/f\\ /\\\///\\\///\\/ﬂ\J /x\\ ///\\ //>\ ///\\ ///\\ ///\\// —
7. \4\/C|)N§A§ALPOPE SHALL NOT EXCEED 10% MEASURED PERPENDICULAR THICKNESS N <>/\\\//\\\//\\>/\\\//>\>/\\ //\/\\//\\\/\\\¥ SUBGRADE
' TRANSITION SRS ENE PREPARATION,
8. RAMP ALIGNMENT SHOULD CONNECT CONTROL POINT TO CONTROL @ SEE SECTION 301
POINT OF RECEIVING RAMP WITHIN 5 FEET. SECTION A-A DETECTABLE
—_— WARNING

DETAIL NO.
y W
237-2 A

MARICOPA
ASSOCIATION of
GOVERNMENTS

STANDARD DETAIL
ENGLISH

DUAL CURB RAMP (DIRECTIONAL, 25' - 35'R)

DETACHED SIDEWALK

PROPOSED

01-01-2017

DETAIL NO.

237-2




RIGHT-OF-WAY

/ LINE PER PLANS
N\ 6" WIDE RAMP CURB )
N WHEN REQUIRED BY PLAN .
I N I A f
EXPANSION JOINT S
Le AT CURB RETURN . %
O 7 %
NP LIMITS OF HEAVY %
N2 BROOM FINISH (TYP) s
3 e — e g
<
R o NS
& 9 S| (2% MA) (TYP)
FL 2|z o= SEE NOTE 7 (TYP) CURB HEIGHT = 7" OR 6"
= FL c .
2 ' CURB HEIGHT
5' TRANSITION FROM 58 \& TRANSITION
ol e e o
= CURB HEIGHT = 4"
o
WHEN REQUIRED O 25 %,
e
e\«%@ 4" CURB AND GUTTER
O & E v DETAIL 220, TYPE A
N\ VARIES VARIES
GUTTER
SEE NOTE 7 T ALYy A FLOW
(TYP) MIN i LINE
LEGEND 4" CURB HEIGHT st
RAMP CONTROL POINT
) AT FACEOF-CURB
SEE PLANS (TYP)
e DESIGN ELEVATION SEE PLANS
FL = FLOW LINE, FG = FINISHED GRADE
RIGHT-OF-WAY LINE
NOTES: VARIES 4 MIN LANDING CURB RAMP LENGTH VARIES VARIES
1. CLASS 'A' CONCRETE PER SECTION 725, PC TO PT. . 5% SLOPE . ‘\
2. CONSTRUCTION INCLUDING EXPANSION JOINTS AND MAXIMUM L——rk ¢ (SEE NOTE 2) 38 % SLOPE T AT | GUTTER
SLOPES SHALL CONFORM TO SECTION 340. SEE NOTE (SEENOTE2) &% 1.5% SLOP) \ FLOW LINE
- N e e — St S T CQEE NOTI h
3. WALKWAY SURFACE TO MATCH 1.5% SLOPE FROM TOP OF CURB. N e R R R A e (SEE NOTER) \ 0% MAX
4. DETECTABLE WARNING IS TO COMPLY WITH THE SR e e SUUNLSPURNL IS IUSSEEI S IO S
JURISDICTIONAL AGENCY'S REQUIREMENTS. / o o< RN TR SRV
o4l 12" RO AN AN N N ANENE N NN et
5. SPECIAL DESIGN IS REQUIRED FOR GUTTER GRADES GREATER THAN 2%. RAMP CURB 5% N RN T T
CASHKE KKK
6. WING SLOPE SHALL NOT EXCEED 10% MEASURED PERPENDICULAR WHEN REQUIRED THICKNESS SRE SRR N SHBERADE
TO RAMP TRANSITION QB PREPARATION,
7. RAMP ALIGNMENT SHOULD CONNECT CONTROL POINT TO CONTROL o SEE SECTION 301
" POINT OF RECEIVING RAMP WITHIN 5 FEET. SECTION A-A  —DETECTABLE
DETAIL NO. ) REVISED DETAIL NO.
AA\Mancoea  STANDARDDETAL | DUAL CURB RAMP (DIRECTIONAL, 20' R)
237-3 | AZNGeVeanments ENGLISH ATTACHED SIDEWALK o1-o1-2017 | 237-3




DRIVEWAY ENTRANCE WIDTH

e

SEE TABLE

5 SIDEWALK

&@V%WAY

4" MIN

|—

|
1

|

|

|

|

|

|

|

|

|

|

|

|

|
J

Y

5" MIN

NOTES:

1.

5" SIDEWALK

2' /G

. 5 wne  _|A—

DRIVEWAY WITH SIDEWALK ATTACHED TO CURB

CURB_AND
GUTTER

DRIVEWAY ENTRANCE WIDTH

5 WING ’

SEE TABLE

RAMP 5" MIN 4" MIN

CURB AND

MATCH 1/2" R

GUTTER

6” OR DEPTH 'X’J
WHICHEVER IS 5
GREATE

FLOWLINE

SLOPE

DESIRABLE
MAXIMUM

3/47 11 /47

\/{\\\//\/ e l

R

DEPTH 'X'——

5

;AI,y RS

SECTION A—A

1.

12.

13.

14.

DEPRESSED CURB SHALL BE PAID FOR AT
THE CONTRACT UNIT PRICE FOR THE TYPE OF
CURB USED AT THAT LOCATION.

. CONTRACTION JOINT(S) FOR DRIVEWAY

ENTRANCE: WIDTH LESS THAN 22" NONE
REQUIRED; WIDTH GREATER THAN 22" AND
LESS THAN 30’ LOCATE SINGLE JOINT ON
D/W CENTERLINE; WIDTH OF 30’ OR
GREATER LOCATE TWO JOINTS TO EQUALLY
DIVIDE THE DRIVEWAY ENTRANCE WIDTH.

. DETAIL GEOMETRICS ARE BASED ON A CURB

HEIGHT OF SIX INCHES (6”), AN ATTACHED
SIDEWALK WIDTH OF FIVE FEET (5°), AND A
DRIVEWAY RAMP LENGTH NOT EXCEEDING

SIX FEET (6). GEOMETRIC MODIFICATIONS MAY
BE REQUIRED WHEN CONDITIONS ARE MODIFIED.

. 1/2—INCH EXPANSION JOINTS SHALL COMPLY

WITH SECTION 340.

. BACK OF CURB — CONSTRUCTION JOINT.
. CONCRETE CLASS AS NOTED IN TABLE.

CONCRETE PER SECTION 725.

. SUBGRADE PREPARATION, SECT. 301.

. FLOW LINE OF GUTTER.

. DEPRESSED CURB.

. SECT. A—A AND ELEVATION: D/W SHOWN

WITH VERTICAL CURB AND GUTTER, ROLL
TYPE CURB AND GUTTER TREATED SIMILARLY.

ROUGH BROOM FINISH FULL WIDTH OF

RAMP AND WINGS.

TROWEL AND USE LIGHT HAIR BROOM FINISH
FOR WALKWAY AREA.

'DRIVEWAY ENTRANCE WIDTH’ IS THE DRIVEWAY
WIDTH PLUS ADDITIONAL WIDENING REQUIRED
BY THE LOCAL JURISDICTION.

ELEVATION AT TOP OF DRIVEWAY RAMP
SHALL BE EQUAL TO OR HIGHER THAN NORMAL
CURB ELEVATION.

COMMERCIAL AND INDUSTRIAL

RESIDENTIAL

DRIVEWAY ENTRANCE WIDTH

MIN. MAX.

CLASS

DEPTH X

DRIVEWAY ENTRANCE WIDTH

MIN. | MAX. |CLASS |DEPTH ‘X’

COMMERCIAL
INDUSTRIAL

%24’ MIN. FOR TWO WAY TRAFFIC

40’
40’

* 16’
* 16’

A
A

9
9"

MAJOR STREET

COLLECTOR STREET

LOCAL STREET
*16’ DESIRABLE

30° B 5"
30° B 5”
30° B 5"

16°
* 127
12’

DETAIL NO.

250—-

MARICOPA

AN

2 | A2

ASSOCIATION of
GOVERNMENTS

STANDARD

ENGLISH

DETAIL

DRIVEWAY ENTRANCES WITH
SIDEWALK ATTACHED TO CURB

REVISED DETAIL NO.

250-2

01-01-2013




' TABLE A
DRIVEWAY
< PROVIDE EXPANSION JOINTS oix_ 3 ZONING WIDTH
SIDEWALK @ S/w 3 SES COMMERCIAL AND INDUSTRIAL MINF | MAX
: NIFE COMMERCIAL 16 | 40
! ©l% INDUSTRIAL 16" | 40
! % 24’ WHERE 2—WAY TRAFFIC IS
[ 23 | i ANTICIPATED
\
EXPANSION ‘ WHEN LENGTH (D) IS
JOINT ” DRIVEWAY! WIDTH 6" 16" OR GREATER, A TABLE B
i SEE TABLES| A AND B CONTRACTION JOINT ZONING DRIVEWAY
i SHALL BE PROVIDED WIDTH
ﬂyEQRgﬁgE EXCEEDS | AT END OF RETURN |RESIDENTIAL MINK | MAX
CONTRACTION JOINT | AS SHOWN. MAJOR STREET B ES
ON D/W CENTERLINE B COLLECTOR STREET 12 30
| LOCAL STREET 122 | 30
E %16’ WIDTH IS DESIRABLE
EXPANSION !
JOINT 1
FLOW LINE l
TROWEL l )
12" WIDE |
—— T |
< 2 | < NOTES:
: N
__J L THIS AREA INDICATES LIMITS EXPANSION JOINT SHALL COMPLY
EXPANSION
A OF DRIVEWAY PAYMENT AREA JOINT TO SECTION 340.

L PAID AS CURB AND GUTTER

6” THICK — RESIDENTIAL

9” THICK — COMMERCIAL AND INDUSTRIAL

THIS TYPE D/W TO BE USED ONLY
UPON APPROVAL OF ENGINEER.

CONCRETE:
RESIDENTIAL CLASS B
COMMERCIAL AND INDUSTRIAL CLASS A

SUBGRADE PREPARATION
AS PER SECT 301

5" THICK — RESIDENTIAL

9” THICK — COMMERCIAL AND INDUSTRIAL

SECTION A—A

5" THICK — RESIDENTIAL
9” THICK — COMMERCIAL AND INDUSTRIAL

DETAIL NO.

251

P A Yy

lr&été GOVERNMENTS

MARICOPA
ASSOCIATION of

STANDARD DETAIL

ENGLISH

REVISED DETAIL NO.

RETURN TYPE DRIVEWAYS 251

01-01-2017




40" DIA.

EXISTING
MEDIUM BROOM FINISH BITUMINOUS
UNPAVED 8" FRAME WITH RADIALLY SCORED PAVEMENT
AREAS\ AND COVER JOINTS (4 MIN.)\
N RS e g'j!;
: ,v, : . . 2 vo qw v 0%9%?003800
© - i"v’\, - S o q’ 68026&
v e /o =z MY i L 503 SO0
3 v o/ LOE > V\V v v §é”;§)%%
/§//\ //////// %89
K S TFO
SEE NOTE 3 \///\\\/>\\//>\/ TOP OF SURVEY MONUMENT \//>\<//\\</>\<—SUBGRADE PREP AS REQUIRED
(BRASS CAP), WATER VALVE
(TYP) \ COMPACTION TO CONFORM
BOX (8" RISER PIPE), TO SECT. 301 OR 601
SEWER PIPE (SIZE VARIES) : :
GRADE ADJUSTMENT CLASS "AA’ CONC. ALL
AROUND FRAME PER
FOR FRAME AND COVER SECT. 725
) 1/16 10-1/8" DIA.
, Q 8" DIA.
1/8 R 1/2 _ N
[ /17/ ﬁi_’ N ”
s 1/4"
1/32" B %
—o 0 |
MINIMUM WEIGHT s X b
é 164 T 1/8" R
,, Nz o
—--‘—i—l8 1/2 -
7-1/2" DIA. 7/8"
/ / 634
- 10" DIA.
COVER SECTION A-—A
NOTES:
1. CASTING TO CONFORM TO SECT. 787.
2. LETTERS ON COVER TO BE AS FOLLOWS: ”SEWER”, "WATER”, OR "SURVEY” AS
DIRECTED. TOTAL WIDTH OF WORD "SEWER” OR "WATER” 3—3/4”, TOTAL WIDTH OF , = oA
THE WORD "SURVEY” 4—1/2". LETTER SIZE 5/8” X 3/4” , RAISED 1/16” ABOVE /2, 15" DIA.
THE LEVEL OF THE COVER. 16" DIA. -

10" DIA.

3. #4 REINFORCING STEEL HOOP EQUALLY CENTERED HORIZONTALLY & VERTICALLY.

4. f INDICATES MACHINE FINISHED SURFACE.

8” C.I. FRAME AND COVER

DETAIL NO.

270 | AN

A MARICOPA STANDARD DETAIL
ENGLISH

ROUND FRAME AND COVER
AND GRADE ADJUSTMENT

REVISED

01-01-2017

DETAIL NO.

270




40" DIA.

— EXISTING
FRAME MEDIUM BROOM FINISH BITUMINOUS
UNPAVED  AND GOVER WITH RADIALLY SCORED PAVEMENT U
AREAS \ \ JOINTS (4 MIN.)\ — ]
~ ///\\ " v Vv B2 e L 4 3
N e N ‘v i » » A PN 4 & :<l' zﬂ' < ~
- ARRRES E—[ e SRR SEE NOTE 2 FOR - RECLAIMED SN2
: : SR s, V ALTERNATE LETTERS < o] ©] ~
O ) < v . V‘; pal v, > N »
5 ) ! > A WATER A
g v o, < = » > s 4
///\ PN <= RERE R X 2%
T/ ~ t .
CLASS "AA’ CONC. ALL XK == SUBGRADE PREP AS REQUIRED /m \ =
AROUND FRAME PER COMPACTION TO CONFORM
SECT. 725 TOP OF CI VALVE BOX 7O SECT. 301 OR 601.
1"
GRADE ADJUSTMENT FOR FRAME AND COVER 2"
71/4 PICK 21
,» ) HOLE (TYP.)
s / 8 1/4” sa.
N szn o * ¢ 3 /4" 3/8" | 7 1/2” sQ. | 3/8"
¢ 1= 34{*1*‘17/2" | |
| A 3 . .
N - /R : :
<—1/8" TAPER MAX. | T RE Tﬁ % f 1/8” TAPER MAX. gz_ N
~N _ = —
=
*- " f—( ? / + f\ - N
6 1/4 sz/s e /2
SQUARE -
7 PICK HOLE SECTION f3/8’ ! 5571 [
C - — — — — = — 7] o
%
COVER SECTION A—A 7/8" ¢ >
| ROUND
e
~
M
NOTES:
1. CASTING TO CONFORM TO SECT. 787. 1
2. LETTERS ON COVER TO BE AS FOLLOWS, PER AGENCY REQUIREMENTS: 1 3/4 7 1/2" DIA. 1 3/4"
3/4” HIGH "RECLAIMED WATER” OR 1/2” HIGH "NONPOTABLE WATER’.
LETTERS TO BE RAISED 1/16”. 1" DIA.
3. £ INDICATES MACHINE FINISHED SURFACE.
4. VALVE BOX SHALL HAVE A ROUND BOTTOM TO ACCOMMODATE RISER PIPE.
C.l. FRAME AND COVER
DETAIL NO. REVISED DETAIL NO.
A Mamsaes  STANDARD DETAIL SQUARE FRAME AND COVER
271 | Az sueiieness ENGLISH AND GRADE ADJUSTMENT 01-01-2017 271
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LR LG LRI
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\’lf WATER
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—
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TRENCH
WIDTH

\
T TE
J I S—

r
-

]
RN o O SN
CONCRETE FoonNG#\@é M = </>/
CLASS ‘B’ CONCRETE ~ AN
HUB—END PER SECT. 725
GATE VALVE
j STANDARD j
JOINT SIDE
o~ OPERATOR WATER
SHORT LENGTH MAIN
T (APPROX. 3) 7
\\/\\\/\,\\//\\\ ] PV \\>/\\\/\\\/\,\\/\\\/\ \<\\/\\/\\\>
2 132 VN BRICK PIER ]
N FINISH AS REQUIRED
: GRADE \/Wm NN
NIRRT NI
CLASS 'C’ CONCRETE AS PER SECT. 725 h /\\/<\\/\}A t\\\<\\//K\ - R
FORM AS REQUIRED TO KEEP CLEAR OF JOINTS. 0 R AR N TRENCH
. X4 OR _| BOTTOM
127 MIN.
. CEMENT GROUTING
- NOTE: UNDER VALVE
& ¢, THIS DETAIL COVERS WATER GATE (NON—SHRINKING N
N ” VALVES, 4" TO 12" INCLUSIVE &
/\\ < REGARDLESS OF TYPE OF PIPE Y )
2 </ USED. LARGER LINES TO BE o & NOTES:
N > DETAILED ON PLANS. A ><// 1. THIS DETAIL COVERS BUTTERFLY VALVE
K ; Ho It NS INSTALLATION, 3" TO 12" INCLUSIVE,
> N L2 o o X REGARDLESS OF TYPE OF PIPE OR
N > = Ny N JOINT USED. LARGER LINES TO
2 % A \\/< BE DETAILED ON PLANS.
\,;“A R S . :;‘ ’/>A‘,‘>:" rbyb‘,‘b‘; ,D;» ‘Dk\/
/<\ L ‘ Lot e r AN 20 VALVE BOX AND COVER REQUIRED PER
RRRIRDRDR, CONCRETE FOOTING EQUAL DETAILS 270 AND 391.
NG EN N NN NN | TO TRENCH WIDTH ‘
WATER GATE VALVE BUTTERFLY VALVE
DETAIL NO. A MARICOPA STANDARD DETAIL BLOCKING FOR REVISED DETAIL NO.

301 AVAA%%;‘%- Agge‘é:\;:\ﬁgﬁ;s ENGLISH WATER GATE AND BUTTERFLY VALVES 01-01-1998 301




SIZE A B c D

4 12-172" | 10-/8" | 2.1/2" 1-3/4"

14-172" | 12-1/8" | 3-9216" | 2-13/18"

16-3/4" | 14-3/8" | 4-21/32"| 3.29/32"

o5 A ATAIEO 10 e oy >
22-5/16"| 19-3/16"| 6-3/4" | 5-7/8" NOT FITTED WITH LUGS , RODS ARE (<)
ATTACHED AS SHOWN BY THE DOTTED
LINES.
e HYDRANT ANCHOR
e ] =
i
SHEET 1 OF 2
DETAIL NO. REVISED DETAIL NO.
MARICOPA STANDARD DETAIL
3021 | AL\ sesenr. ENGLISH JOINT RESTRAINT WITH TIE RODS 01011908 | 302-1




THIS DETAIL IS FOR USE ONLY ON UNDERGROUND INSTALLATIONS WHERE THE USE OF CONCRETE THRUST BLOCKING PER DETAIL 380 CANNOT
BE USED BECAUSE OF OBSTRUCTIONS, OR REQUIREMENTS OF THE SPECIFICATIONS...

*  CLAMPS SHALL BE 1/2 BY 2 INCHES FOR PIPE 4 AND 6 INCHES IN DIAMETER; 5/8 BY 2—1/2 INCHES FOR

PIPE 8 AND 10 INCHES; 5/8 BY 3 INCHES FOR PIPE 12 INCHES. BOLT HOLES SHALL BE 1/16 INCH IN DIAMETER
LARGER THAN BOLTS.

* RODS SHALL BE 3/4 INCHES IN DIAMETER FOR PIPES 4,6 AND 8 INCHES IN DIAMETER; 7/8 INCHES FOR
PIPE 10 INCHES AND 1 INCH IN DIAMETER FOR PIPE 12 INCHES.

* BOLTS SHALL BE 5/8 INCHES IN DIAMTER FOR PIPE 4, 6 AND 8 INCHES IN DIAMETER; 3/4 INCHES FOR
PIPE 10 INCHES AND 7/8 INCHES IN DIAMETER FOR PIPE 12 INCHES

*  WASHERS MAY BE CAST IRON OR STEEL, ROUND OR SQUARE, DIMENSIONS FOR CAST IRON WASHERS ARE
5/8 BY 3 INCHES FOR PIPE 4, 6, 8 AND 10 INCHES IN DIAMETER AND 3/4 BY 3—1/2 INCHES FOR PIPE 12 INCHES.
DIMENSIONS FOR STEEL WASHERS ARE 1/2 BY 3 INCHES FOR PIPE 4, 6, 8 AND 10 INCHES IN DIAMETER AND
1/2 BY 3—1/2 INCHES FOR PIPE 12 INCHES IN DIAMTER. HOLES SHALL BE 1/8 INCH LARGER THAN THE RODS.

FOR PIPE LARGER THAN 12 INCHES IN DIAMETER, RESTRAINT DETAILS SHALL BE SUBMITTED FOR APPROVAL PRIOR TO INSTALLATION.

1. ALL TIE RODS, ROD COUPLINGS, TURNBUCKLES, BOLTS AND NUTS FOR THESE JOINTS SHALL BE OF CARBON
STEEL EQUIVALENT TO A.S.T.M. A-307, GRADE B, WITH CADMIUM PLATING IN ACCORDANCE WITH A.S.T.M. A-—165.
EXCEPT THAT THE MIN. THICKNESS OF THE PLATING SHALL BE .0002 OF AN INCH. CADMIUM PLATED BOLTS
SHALL HAVE CLASS 2A THREADS AND THE NUTS, ROD COUPLINGS AND TURNBUCKLES SHALL HAVE 2B THREADS.

2. HIGH STRENGTH, HEAT TREATED CAST IRON TEE—HEAD BOLTS WITH HEXAGON NUTS, ALL IN ACCORDANCE WITH
THE STRENGTH REQUIREMENTS OF A.W.W.A. C-111, MAY BE USED IN LIEU OF THE CADMIUM PLATED BOLTS AND NUTS.

3. THE SKETCHES IN THIS SERIES OF FIGURES SHOW ACCEPTABLE METHODS OF PROVIDING ANCHORAGE.
THERE IS NO PARTICULAR SIGNIFICANCE TO BE ATTACHED TO WHETHER THE SKETCH SHOWS A BELL AND
SPIGOT JOINT OR A STANDARD MECHANICAL JOINT. THE ANCHORING PROCEDURE ILLUSTRATED APPLIES IN MOST
CASES TO EITHER TYPE OF JOINT. IN SOME CASES, DIMENSIONS OF THE PARTICULAR PIPE OR HUB AND SPACE
AVAILABLE FOR WORKING AROUND THE PARTICULAR JOINT WILL INFLUENCE THE CHOICE OF METHODS USED.

4. IN CERTAIN ASSEMBLIES OF RODS AND CLAMPS SHOWN, RODS RUN FROM A LUG ON THE FITTING (OR A CLAMP
BEHIND THE HUB OF A BELL) TO A CLAMP AGAINST A FACE OF A BELL. NOTE THAT THIS ARRANGEMENT ANCHORS
ONLY ONE JOINT. THE STABILITY OF THE JOINT WHERE THE CLAMP IS AGAINST THE FACE OF THE BELL
DEPENDS ON HAVING SOIL ABOVE A RELATIVELY LONG PIECE OF PIPE ON BOTH SIDES OF THE JOINT. CONSEQUENTLY,
IFF THE DISTANCE BETWEEN THE FIRST AND SECOND JOINTS IS LESS THAN 12 FEET, THE SECOND JOINT SHOWN SHALL
BE ANCHORED BY A CLAMP BEHIND THE HUB OF THE BELL AND RODS TO A CLAMP AT THE FACE OF THE NEXT BELL.

5. COATING TYPE: AH.D. ASPHALTIC PRIMER 719(A). — ALL EXPOSED METAL.

SHEET 2 OF 2
DETAIL NO. REVISED DETAIL NO.
302-2 A&M%%%EzﬁﬁgﬁisSTA’\IIEDIGEDL[I)EWL JOINT RESTRAINT WITH TIE RODS 01-01-1998 302-2




LR
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RESTRAINED LENGTHS, LR, FOR DUCTILE IRON PIPE
NOMINAL VERTICAL OFFSETS
';:;E HORIZONTAL BENDS TEES 90" BEND FITTINGS | 45 BEND FITTINGS |22—1/2° BEND FitTiNGs |DEAD
INCHES DOWN uP DOWN UP DOWN UP ENDS
90 45° | 22-1/2°| (RN=0" | LRN=10" | BEND BEND BEND BEND BEND BEND
7 18 7 4 30 8 31 18 13 7 6 3 31
6 25 10 5 43 20 44 25 18 10 9 5 44
8 32 13 6 56 34 58 32 24 13 11 6 58
0 38 16 8 68 45 69 38 29 16 14 8 69
12 45 19 9 80 57 81 45 34 19 16 9 81
14 51 21 10 91 68 92 51 38 21 18 10 92
16 57 24 11 103 79 104 57 43 24 21 K 104
18 62 26 12 13 90 15 62 48 26 23 12 15
20 658 28 14 125 100 126 68 52 8 25 14 126
24 79 33 16 145 121 147 79 61 33 29 16 147
RESTRAINED LENGTHS, LR, FOR DUCTILE IRON PIPE WITH POLYETHYLENE WRAP
NOMINAL VERTICAL OFFSETS
E:EE HORIZONTAL BENDS TEES 90" BEND FITTINGS | 45 BEND FITTINGS |22—1/2° BEND FiTTiNGs |DEAD
INCHES DOWN UP DOWN UP DOWN UP ENDS
90" 45° | 22-1/2°| (RN=0' | LRN=10" | BEND BEND BEND BEND BEND BEND
7 26 1 5 69 18 72 26 30 1 14 5 72
6 36 15 7 99 47 102 36 42 15 20 7 102
8 47 19 9 130 78 133 47 55 19 26 9 133
0 56 23 K 157 103 159 56 66 23 32 K 159
12 65 27 13 185 131 187 65 77 27 37 13 187
14 74 31 15 211 156 214 74 89 31 42 15 214
16 82 34 16 238 183 241 82 100 34 48 16 241
18 90 37 18 263 207 266 90 110 38 53 18 266
20 98 R 20 289 233 292 98 121 41 58 20 292
24 13 47 22 337 280 340 13 141 47 68 22 340
NOTES:
1. ALL JOINTS WITHIN THE SPECIFIED LENGTH LR MUST BE RESTRAINED.
ALL LENGTHS ARE GIVEN IN FEET.
2. THE MAXIMUM TEST PRESSURE SHALL NOT EXCEED 200 PSI
3. THE MINIMUM DEPTH OF BURY SHALL BE 3 TO TOP OF PIPE.
4. RESTRAINED LENGTHS MAY BE REDUCED WHEN SUPPORTED BY ENGINEERING CALCULATIONS.
DETAIL NO. REVISED DETAIL NO.
AAVARcoea STANDARD DETAIL JOINT RESTRAINT FOR DUCTILE IRON AND 51011898
303-2 | /ALN"covennments ENGLISH  |POLYETHYLENE WRAPPED DUCTILE IRON WATER PIPES | ©'-9'- 303-2




NOTES:

A
1. STEEL COVER MATERIAL TO BE PER
B E € € ASTM A786
-] 2. POTABLE WATER COVER PAINTED
Vs a\ —~ i . . BLACK AND RECLAIMED WATER
) \ COVER PAINTED PANTONE PURPLE
512. USE OIL BASED PAINT ALKALI
RESIN PER SECTION 790
w 3. DIMENSIONS SHOWN SHALL NOT
VARY MORE THAN A 1/16 OF AN
Al | ba . (] ) INCH
‘ 4. ALL COVERS MADE OUT OF
o DIAMOND CHECKER PLATE
© 5. STANDARD AUTOMATIC METER
1 READER (AMR) HOLE 2" PER
\ r AGENCY OR STANDARD
Y SPECIFICATION
U - F — Y SEE NOTE
Pa 4 — NO. 5 6. REFER TO DETAIL 320 FOR
o ‘B— / VERTICAL LOAD RATING
N AMR DETAIL OPTION
G oL PLAN VIEW SECTION B-B
PICK HOLE -
STEEL WATER METER COVER DIMENSIONS
; DIMS COVER NUMBER
™ 1 2 3 4
% A 15—3/4" 21-7/8" 26" 30-3/8"
\ ‘\ i } B 3-7/8" 4—1/2" 2—1/8" 4—5/8"
\ SEE NOTE C 9" 14" 15” 19-1/27
‘ ‘ D 1/2” 1/2" 1/2" 1/2”
‘ L | E 1-1/2" 1-1/2" 2-1/4" 1-1/2"
X F 7—1/8" 127 137 17—3/4
G 8—1/4" 13-12" 14—1/8" 19—1/4"
H 1/8" 1/4” 1/8" 1/4”
| 3-3/4" 6—5/8" 9” 12—-1/4
SECTION A-A J NA 6-7/8" 8—1/2" 7-3/8
K NA 1—-1/4" 1—1/4" 1—1/4"
/ L 13-7/8" | 19-7/8" 247 28-1/8"
N M 15" 21-1/4" 25—1/8" 29-3/4"
N 14 GAUGE | 12 GAUGE 12 GAUGE 12 GAUGE
DETAIL NO. REVISED DETAIL NO.
MARICOPA STANDARD DETAIL
310 | ALNREERene” "ENGLISH STEEL WATER METER BOX COVER ooz | 310




NOTES:

1.

POTABLE WATER COVER TINTED
GRAY AND RECLAIMED WATER

1/2" X 1-1/4"
iy RECESSED MARKING ngVER TINTED PANTONE PURPLE
PICK HOLE A />SEE NOTE 5
2. DIMENSIONS SHOWN SHALL NOT
¢ VARY MORE THAN A 1/16 OF AN
INCH
| 7 [~ _
¢ 2) . . 3. ACCEPTABLE ALTERNATIVES
INCLUDE "SHEET MOLDED
COMPOUND" (SMC), AND "BULK
< S MOLDED COMPOUND" (BMC).
PLASTICS ARE NOT ACCEPTABLE
MATERIALS
Al )
@ ArJ = WATEF’\{ z, ’A w —— 4. SLOTTED AUTOMATIC METER
«FER READING (AMR) HOLE PER AGENCY
© OR STANDARD SPECIFICATION
4
5. MARKING PER AGENCY AND/OR
) UTILITY
@4-5/8" X 3/8" R1" 6. REFER TO DETAIL 320 FOR
\& \ -1 DEEP TYP VERTICAL LOAD RATING
c | SLOTTED AMR
| DETAIL OPTION
& PLAN VIEW NON-SKID
TEXTURE
POLYMER CONCRETE COVER DIMENSIONS
- DIMS COVER NUMBER
1 2 3 4
A 15—-3/4" 21—-7/8" 26" 30-3/8"
/—‘ B % B 9” 14” 15" 19-1/2"
’ e —f » C 5” 7" 9” 10”
Y"‘ | 7 D 3/4" 17 3/8" 3/8”
‘ \ E 8—1/2" 13—1/4 14—1/8" 19”
| H F 4—3/8 | 6-5/8" 8 10-3/4"
G 3/4 3—3/8” 3—-3/4" 6—1/4"
SECTION A-A DETALL B H 15-3/8 21" 25-1/8" | 29-1/2
R [ 3/8" 1/2” 1" 1/4”
J 1—1/2" 1—1/2” 2—1/4" 1—1/2"
K 3/4” 1” 1” 1”
DETAIL NO. REVISED DETAIL NO.
mamcoea STANDARD DETAIL POLYMER CONCRETE
315 AL\ oovemmmernrs ENGLISH WATER METER BOX COVER 01-01-2017 315




BOX ONLY - TOP VIEW

SEE NOTE NO. 3

H
| ¢
NON N N N N NN NN N N NN N
S S S S S S S SN S S S S S S S S
NN N N N N NN NN N N NN N
S S S S S S S SN S S S S S S S S
NN ON N N N NN NN N N NN AN
S S S S S S S SN S S S S S S S S
NN ON N N N NN NN N N NN AN
S S S S S S S SN S S S S S S S S
NN ON N N N N NN NN N N NN AN
S S S S S S S SN S S S Sy S S
NONON NN NN NN N NN AN
s S S S S S S S S /
NN N N N NN N NN N N NN N
S S S S S S SN S S S S S S S S
NN N N NN NONON N N N NN
S S S s SN S S S S S S S S
NN ON NN NN NN ON N N NN NN
S S S V4 SN S S S S S S S S
NN N NN NN\ NN ON N N N N NN
s S S v S S S SN S S S S S S S S
NN NN NN NN NON N N N N N NN
s S S S S SN S S S S S S S S
¢

COVER ONLY - TOP VIEW

NOTES:

1.

@1-1/8" X 1/2" DEEP
@5/16" THRU
2 PLACES

COVER AND BOX COMBINATION
SHALL MEET AASHTO H20

DIMENSIONS SHOWN SHALL NOT
VARY MORE THAN A 1/16 OF AN
INCH

MARKINGS PER AGENCY AND/OR
UTILITY

STACKABLE EXTENSION AVAILABLE
TO ACHIEVE DEPTH DESIRED

GROUND BELOW THE BOX TO BE
COMPACTED TO 95% MAXIMUM
DENSITY

6" CONCRETE COLLAR IF REQUIRED
BY AGENCY

" K
1/2 STEEL TRAFFIC BOX DIMENSIONS
DIAMOND PLATE
— (1 324) (1 730)
$ A 29-3/4" | 36-7/8"
T L - ] B 27-1/4 | 33-1/2"
- : : 9/16" j C 24—1/4" 30"
5, ‘ N D 19” 23—3/4"
E 16-1/2" | 20-1/2"
N : CONCRETE ‘ & F 13-1/2" 17"
b s BODY ) G 27" 33-1/4"
B ~ H 25—1/4" 31-1/4"
; KNOCK OUT—" | | 9-1/2" 12-1/8"
J 16-1/4" | 20-1/4"
N | K 7" 10-3/4"
N 0 L 2-1/2" 3—1/2"
p M 24-5/8" | 30-5/8"
SECTION A-A BODY AND COVER END VIEW g 28_45»/8 355__37/45?»
P 18" 20-5/8"
: REVISED :
DETAIL NO mamicopa  STANDARD DETAIL TRAFFIC RATED v PETAIL NO
319 AL\ covermnmenys ENGLISH BOX AND COVER 01-01-2017 319




A-—-
—
/ﬁ\ N R NOTES:
0 — 1. THE METER BOXES SHALL
CONFORM TO DIMENSIONS AS
SHOWN AND SHALL NOT VARY
B - T 1 B = MORE THAN A 1/16 OF AN INCH
‘ WATER METER BOX ‘ Q
COVER FITTING BOX NO. 1, 2, 3, I Ty b %%m 2. THE METER BOXES SHALL BE MADE
OR 4 AS REQUIRED. ) OF CLASS 'AA' CONCRETE PER SECT.
- T 1 725. ACCEPTABLE ALTERNATIVE
SEE APPLICABLE DETAIL EAS\TERIALS INé?LUDE "F(’)OLYMER
NCRETE", "SHEET MOLDED
e - COMPOUND" (SMC), "BULK MOLDED
\ /) | o - : COMPOUND" (BMC), AND
‘ s . o - POLYETHYLENE WITH POLYMER
I T TR CONCRETE FRAME
A_‘_ 3.  MINIMUM VERTICAL LOAD RATING
PER TIER 5 ANSI/SCTE77 TESTING
— STANDARD FOR GRADE LEVEL
] PLAN VIEW ] SECTION A—A STANDARD FOR SRADE LEY
J %%—D—H J 4. FOR LOAD REQUIREMENTS ABOVE
E 5,000 POUNDS USE DETAIL 319,
- METER BOX D|MENS|ONS TRAFFIC RATED BOX AND COVER
BOX NUMBER
DIMS
1 2 3 4
A 18—1/2" 25" 28-3/8" | 33-1/8"
B 11-3/4" [17=1/4" [ 17-5/8" | 22-3/8"
C 127 12" 12" 12"
D 14" 20" 247 27-3/4"
E 16" 20-1/8" | 26—1/4" | 30-5/8"
F 9—1/4" [14=1/2"15-1/8" | 19-3/4"
G 7" 12-1/2" 13" 177
- H 9-1/4" [14=1/4" [ 15-1/4" | 19-3/4"
g | 5-7/8" 8-5/8" | 8-7/8" 1-1/8"
T J 1—1/2" 1-1/2" | 2=1/4" 1—1/2"
M K 3/4” 1/2" 3/4” 5/8"
L 1/4” 1/2” 1/2" 5/8”
M 16" 21-7/8" 26" 30—1/2"
‘ M | 0 /2" /27 /27 5 /8"
5/8”" OR 17 1—1/2” 2"
SECTION B—B 3/4"METER| METER | METER METER
DETAIL NO. REVISED DETAIL NO.
mamcoea  STANDARD DETAIL NON TRAFFIC RATED
320 4N\ Governments ENGLISH WATER METER BOXES 01-01-2017 320




GROUTED

== = IN BOLT )
ALTERNATE: 3/8" STEEL PLATE (ASPHALT COATED) ’__5—_1
WITH 27 x 2” HINGED ACCESS DOOR |y .
HINGES —[I ‘I
| FINISH GRADE il -
B SRR RRNENRNRNNRNRNNRRNRNREEI INNNRNNNENNNNRNNNNRRNNNRRRANN jO PRE_CAST VAULT I
e =N S TOP OPENING i\ | |+
- - - ' - — I n
PRE—CAST VAULT U~ | j == I
: | —~ | T——TopP | |
[ ¢ VAULT | SECTION EN L 2l
N NOTE: TO FACILITATE INSTALLATION OF PRE—CAST VAULT LQ) CRATE
» USING CAST—IN—PLACE FOOTINGS, SET CENTER SECTION VENTS
ON BLOCKS TO GRADE THEN POUR FOOTING. DO NOT (4) 5/8" DIAMETER
BACKFILL CENTER SECTION UNTIL VAULT TOP IS IN FERRULE LOOP INSERTS
PLACE AND FOOTING IS POURED. CENTER
SECTION
PRE—CAST VAULT SECTION =
NOTE: PRECAST REINFORCED VAULT SECTIONS SHALL BE = CAST—IN-PLACE
CONSTRUCTED IN ACCORDANCE WITH MANUFACTURER’S ga FOOTING FOR
SPECIFICATIONS AND DETAILS AS APPROVED BY ENGINEER. = PRE—CAST VAULT
o~

CAST—IN—PLACE OR
PRECAST TOP SECTION

CLASS "A” CONCRETE
AS PER SECT. 725

FINISH GRADE

Lo

o1

REMOVABLE

SUPPORT (2) C.I. METER

BOX COVERS

SEE DETAIL 314
NO. 5 REBAR 6"
0.C. EACH WAY

(GROUT CONFORM TO SECT. 776, CMU CONFORM TO SECT. 775)

BLOCK MASONRY MAY BE USED IN LIEU OF CAST—IN—PLACE
VAULT WALLS, NO. 4 REBAR IN EVERY OTHER CORE.

CAST—IN—PLACE VAULT SECTION

CONCRETE MASONRY UNITS (BLOCK) WITH SOLID GROUTED WALLS

A

NN
B A
NI

R

—

e
]

FOOTING FOR
CAST— IN=PLA
VAULT

KEY

DETAIL NO. a MARICOPA STANDARD DETAIL REVISED DETAIL NO.
321 | ALNAssssamene T T ENGLISH STANDARD WATER METER VAULT | oio-isss | 321




EXISTING CITY MAIN
TO BE TAPPED

OPTIONAL BLOCKING — 2" x 8" x 12"
SOLID CONCRETE MASONRY UNITS

< d|b
SN d| b
m
0 % d|B
Dv
'nI_: d|b
// //\// -
R ST

A

N N AN NI

DN

BY TAPPING AGENCY

%
SNAPAN

KEEP BOLTS AND JOINTS
FREE OF CONCRETE

PLAN

NEW LINE
— —T0 BE— —
CONSTRUCTED

X/ z / ’
N AR

DISTANCE AS REQUIRED

NOTES:

1. TAPPING SLEEVE TO BE PLACED A
MINIMUM OF 18" FROM ANY BELL
COUPLING, VALVE, FITTING OR OTHER
OBSTRUCTION

2. CONTRACTOR SHALL EXCAVATE AS SHOWN
AND SHALL SET TAPPING SLEEVE AND
VALVE AND TIGHTEN ALL BOLTS PRIOR
TO THE PRESSURE TEST.

3. ALL TAPPING SLEEVES AND VALVES MUST
BE PRESSURE TESTED PRIOR TO BLOCKING
OR TAPPING. THE TEST MUST BE
WITNESSED AND APPROVED BY THE
INSPECTOR.

4. BLOCKS ARE TO EXTEND TO UNDISTURBED
GROUND AND BE INSTALLED BEFORE THE
TAP IS MADE. ALL FLANGE BOLTS SHALL
BE FREE AND CLEAR OF CONCRETE.

5. CONCRETE THRUST BLOCKS SHALL BE
CLASS 'B’ PER SECT. 725. NORMALLY,
CURE TIME FOR CONCRETE IS 24 HOURS
BEFORE BACKFILLING.

6. TAPS SHALL BE MADE BY CITY CREWS AT
PREVAILING RATES OR BY APPROVED
CONTRACTORS WHEN ALLOWED BY AGENCY.

AS INDICATED.
7. THIS DETAIL COVERS TAPPING SLEEVES
4” THROUGH 16” IN SIZE ON
DUCTILE IRON, CAST IRON AND ASBESTOS
¢ \\ CEMENT PIPE. ANY OTHER SIZE OR TYPE
N OF PIPE WILL REQUIRE A SEPARATE
X SUBMITTAL AND APPROVAL BY THE
S ENGINEER.
\> ________________
NI FUTURE SIZE OF
>\\/~ v > TRENCH PIPE BEING | MINIMUM THRUST AREA
< \ V_' . NI /\¥ CONNECTED REQUIRED EQUALS (AXB)
>< & A ‘/\@T@?\X (SQUARE FEET)
7%\7\1 '-_/_?j’v_v_?' §\\ 4 ANGD” LESS :
ANA\ \//\\\//\\\ W 8” 6
WOOD FORMS cia” 10" 9
MIN. 127 13
ELEVATION 16" 23
DETAIL NO. AN LR STANDARD DETAIL INSTALLING TAPPING REVISED DETAIL NO.
340 INLNcovemmvents ENGLISH SLEEVES AND VALVES 01-03-2002 340




DRAW FLANGE

A
LA A 4 GLAND FLANGE GROUT -
HOLE .
DRAW STUD 5 5
AND NUTS — = uuim@mnnmn ‘ 3
D %ﬁ et § ‘L
PRESSURE A
PLATE —— OQ. S
. « /&
INNER NECK i
*
\ :
VALVE STUD N NN
AND NUT \ Z o5
. NS
BODY “ 7 O
PLATE e
LOAD BEARING ‘
SET SCREW gEcTER |
3—REQD.
S A . A BODY PLATE S
, CENTERLINE LENGTH
4 GLAND GASKET —
(TYP.)
- SADDLE LENGTH _ Hlﬁ ?co%l\-/rASHER
GROUTH
EXIST.
AN * DIMENSIONS TO BE FIELD VERIFIED
SLEEVE
_ REVISED )
PUET ] AuAMamcoea  STANDARD DETAIL CONCRETE PRESSURE PIPE e
342 /1‘.5& GQVERNMEI\‘:‘TS ENGUSH TAPP'NG SLEEVE 01-01-1998 342




3" MIN.

SOLDER 2”
COPPER TO MALE
THREAD ADAPTERS| [

6"
MIN. TYP.

/)

<—ﬂ
WRAP EXPOSED END OF GALV.
PIPE IN CONCRETE WITH TAR
n PAPER OR BUILDING PAPER.
L
TYPICAL N
BOTH n @
FOR VAULT CONSTRUCTION SIDES -
SEE DETAIL 321 @ 3 - ] \
= 15 .
g \ FLOW
e -
/\Ll-' ” ’ ’
FINISH GRADE oz o HOLE DIAMETER IS 2" TYPE K
‘ \W%TW« < » COPPER BY—PASS
DTN T - X % = 1" LARGER THAN
e = GGG,
o BRIV FLANGE O.D.
e \ SEEREE N T A= —C I i
T T
®Q ©0|= INSULATE WATER MAIN I g Mll\l_r—
= FROM CONCRETE BOX o MV

WITH EXPANSIVE MATERIAL

(A) — VARIES, SEE TABLE OF VAULT SIZES

6" MINIMUM

\ 12" GALV.

PIPE SUPPORT

CONCRETE SUPPORT \6"x6"x6"

UNDER NO@@@@ CONCRETE BASE

VAULT DIMENSION DETAILS
A.C.P. SIZE 3” 4" 6”

(A) 8'—4" 10'—6" 12’=0"

(B) 4—4” 5'—0" 5—0"

NOTE: METER VAULTS MAY BE EITHER CONCRETE

MASONRY UNITS OR CAST—IN—PLACE OR PRE—-CAST
CONCRETE, SEE DETAIL 321 FOR VAULT

SECTION A—A CONSTRUCTION.
DETAIL NO. MARICORA STANDARD DETAIL " an an REVISED DETAIL NO.
345—1 | LN szssamene ” T ENGLISH 3", 4", 6" WATER METER o1—o1—165 | 345—1




FOR VAULT CONSTRUCTION
SEE DETAIL 321

LEGEND

DOUBLE STRAP ALL BRONZE SERVICE SADDLES.

CORP. STOP, 2" (BALL TYPE).

ADAPTER, FLANGED, TO MECH. JOINT FOR A.C.P.

GATE VALVE, FLANGED, WITH HAND WHEEL, OPEN LEFT.

TURBOMETER: ROCKWELL SERIES "W OR HERSEY
SERIES 'M.H.R.” OR NEPTUNE TRIDENT TURBINE.

FLANGED SWING CHECK VALVE WITH EXTERNAL LEVER
AND WEIGHT.

2”7 BRONZE CHECK VALVE.

2” TURBOMETER: ROCKWELL 'W—160" OR HERSEY
'M.H.R.” OR NEPTUNE TRIDENT TURBINE.

STRAINER (3", 4", 68”) AVAILABLE FROM
METER MANUFACTURER, INSTALL ONLY WHEN 'TURBO’
IS USED.

FLANGED SPOOL (3 PIPE DIAMETERS IN LENGTH).

0.S.&Y. GATE VALVE, FLANGED WITH HAND WHEEL
OPEN LEFT, AND RISING STEM.

TURBOMETER U.L. APPROVED: ROCKWELL W-5000 DR.
OR W—2000 DR. OR HERSEY F.M.—C.T. OR NEPTUNE
TURBINE—F.S.—U.L.

6” OR 10" STRAINER, U.L. APPROVED.
2”7 THREADED OUTLET AND GATE VALVE.

PR ® 0 ©@ 00 @ VOB

1 1 NOTES
- = 1. FOR LARGER METERS, SPECIAL VAULT DESIGN IS REQUIRED.
"= "= 2. USE OF REMOTE READING DEVICE AT OPTION OF UTILTIY.
B - 3. CERTAIN AGENCIES AND/OR UTILITIES PREFER TO
CONSTRUCT VAULT, CONTACT AGENCY INVOLVED
TYPICAL BOTH PRIOR TO VAULT CONSTRUCTION.
SIDES
DETAIL NO. ” ” REVISED DETAIL NO.
A_A MARICOPA STANDARD DETAIL 4", 6° WATER METER

345—2 | AN Ve rmments  ENGLISH WITH ON—SITE FIRE HYDRANTS o1-01-1998 | 345—2




-— A e NOTES:
e——r—a=d=2d Fooe— g 1. FIRELINE FROM CITY MAIN 5. CHECK VALVE TO BE 8. PARTS OF PIPE TO
R R R ¢ TO PROPERTY LINE SHALL GLOBE MODEL "A” BE EMBEDDED IN CONC.
SN : e BE CONSTRUCTED OF CAST GRINNEL, HERSEY SHALL BE WRAPPED
5/8” FORD | IRON PIPE. MODEL D.C., VIKING WITH 30 LB
=V : GULFBOX WITH |+ :e MODEL ”A” OR ASPHALT ROOFING FELT
e oy 2. REINFORCING TO BE 1/2” :
T Ay Eat S DIAMETER REBAR ON 6 APPROVED EQUAL. 9. REMOTE READING
T OR APPROVED "L CENTERS EACH WAY ON 6. VAULT SHALL BE DEVICE SHALL BE
T EQUAL Ty TOP AND 12" CENTERS CONSTRUCTED IN OWNERS ~ OF SELF GENERATING
R Nt EACH WAY ON THE SIDES. PROPERTY AGAINST THE ELECTRICAL TYPE.
il ! FRONT PROPERTY LINE HYDRAULIC OR
< 3 2y ! > 88@@8 &%TEQNES;('DSQ OR ANOTHER APPROVED MECHANICAL DRIVE
1 K : COVERS DET. 314 LOCATION.  WALLS AND REGISTERS WILL NOT
T o . i BvoPASS METER TO BE FENCES SHALL NOT BE ACCEPTABLE.
{. _____ B 3|| " ACCORDING TO GOVERNING OBSTRUCT ACCESS. 10. CONCRETE TO BE
I > ,‘V| AOENGY 7. CITY CONTROL VALVE CLASS B’ PER
5 1 iy 3 - TO BE REQUIRED AT MAIN.  SECT. 725.
L [FLexisLe 7 KB
|L COUPLING a1 3/4”
1EE NN CONDUIT DIA. OF X Y 7 BY—PASS A
e ——— T PIPE METER SIZE
wosioel el Le e oL s 4 60" | 66" | 49" | 5/8" x 3/4” 307
- A v @/ 6" 66" 72" 49” 5/8" x 3/4” 30"
8" 72" 72" 58" 17 36"
PLAN VIEW—BELOW COVER > = 72 | oo =L T
BUILD TO
BADGER METER CO. READ—O—MATIC
FINISH GRADE  REGISTER OR APPROVED EQUAL SEE NOTE 2
NN e KK g m g [ S 7 | (g gy L
b Il T e e e e
g : -5/8" kS 15-5/8" CHECK | .}
4l 4 x 2-5/8 7 2=5/8_ 1 L o) | vane [F
f"...v I_BEAM \V_ll_ "9 ‘ - V; d 6"
TN} i g
1 |NoOTE 5. | HER -
1" |bETECTOR “ b By—pass <[ b O.orex. aE
}.; CHECK VALVE .{ METER N =’° %‘?{v
2" L O A TO CITY [, 4+
::ﬂv \ V :: BRASS PIPE :T‘I.,kv MAIN ktf:"
o s o| AND FITTINGS _.},_’y_ o)
it Ok |} ol | IRER
I~ coNcrETE RER | AR 4
VLV BLOCK \Sj\l/\g \2 CURB K l"V ?FV“ — T T 51'
F2e | OR BRICK | STOP 'l A% ] ;’u-‘
AR Vo |
SECTION B-B SECTION A—A i
DETAIL NO. REVISED DETAIL NO.
A MARICOPA STANDARD DETAIL
346 SLN G Eanments  ENGLISH FIRE LINE DETECTOR CHECK VAULT o1-01-1938 | 346




1"=0" MIN. FROM
HYDRANT
NOZZLE TO

BACK OF S/W

I
LOWEST ‘
PORT |
18" MIN To\

24”7 MAX ‘

SIDEWALK[
fo o o e BSOS

1”7 MIN
3" MAX
— SEE NOTE 5

SEE DETAIL
360-3 FOR

SEE DETAIL 391
FOR VALVE BOX
INSTALLATION

6" VALVE

N

N
AN

Y

CONCRETE PAD

G ké%é%%?&%ZRT“
FINISH GRADE

/

7

s

4
WATER VALVE
BLOCKING,
SEE DETAIL 301

1" TO 3" CRUSHED
ROCK MINIMUM OF 8
CU. FT. COVERING 2"
ABOVE UPPER SHOE
FLANGE CONNECTION
AND BELOW DRAIN HOLE

=z <
S3
©Olw
r—— -1
L _ | ___
’ ALTERNATE
4 LOCATION FOR
e CONCRETE PAD
' DEPENDING ON
‘ MUNICIPALITY
A
|
.-

NOTES:

1.

10.

1.

JOINTS BETWEEN THE VALVE AND
THE MAIN SHALL BE FLANGED
TYPE. JOINTS BETWEEN THE
VALVE AND HYDRANT SHALL BE
RESTRAINT OR MECHANICAL TYPE.

RESTRAINTS SHALL BE
MECHANICAL RESTRAINT OR
THRUST BLOCK PER DETAIL 380.

A FLANGE JOINT BY MECHANICAL
JOINT VALVE SHALL BE USED AS
THE TRANSITION BETWEEN THE
JOINT TYPES.

PIPING BETWEEN WATER VALVE
AND HYDRANT SHALL BE DUCTILE
IRON.

SEE DETAIL 362 FOR LOCATION
OF HYDRANT,

PUMPER CONNECTION SHALL FACE
THE STREET.

NO VALVES ARE TO BE LOCATED
IN CURB.

NATIONAL STANDARD THREADS

REQUIRED ON ALL CONNECTIONS
UNLESS OTHERWISE DIRECTED.

SEE DETAIL 360-3 FOR
CONCRETE PAD.

FIRE HYDRANT SHALL BE
FRESHLY PAINTED PRIOR TO
FINAL ACCEPTANCE.

SEE SECTION 756 FOR HYDRANT
MATERIAL.

DETAIL NO.

A A MARICOPA
AV 9\, ASSOCIATION of

360-1 25N GOVERNMENTS

N\

STANDARD DETAIL
ENGLISH

DRY BARREL FIRE HYDRANT INSTALLATION

REVISED DETAIL NO.

360-1

01-01-2013




1’=0" MIN. FROM

HYDRANT
A
NOZZ&E ,;SWB oK 2 OR 3 PORT WET
BARREL FIRE HYDRANT
LOWEST PORTS
18" MIN. 24"
MAX FROM THE
FINISHED GRADE
‘ A.C.
| / SIDEWALK |
| / [ Lt LERRRRRRRY, ] PRRARAR < R
SEE DETAIL 391 \
FOR VALVE BOX ‘ N FINISH GRADE
INSTALLATION 6
\ T __l\
" ‘ CONCRETE PAD
o VALVE BREAK—OFF PER MAG
T CHECK VALVE SECTION 725.
N | I BLOCK TO BE
N 2 X 2.
| N T
' |
T mens |
| /) v<
lv/ 7 \ THRUST BLOCK

WATER VALVE
BLOCKING,
SEE DETAIL 301

PER DETAIL 380

NOTES:

1.

10.

1.

12.

JOINTS BETWEEN THE VALVE AND
THE MAIN SHALL BE FLANGED TYPE.
JOINTS BETWEEN THE VALVE AND
HYDRANT SHALL BE MECHANICAL
RESTRAINT MECHANICAL TYPE.

RESTRAINTS SHALL BE MECHANICAL
RESTRAINT OR THRUST BLOCK PER
DETAIL 380.

A FLANGE JOINT BY MECHANICAL
JOINT VALVE SHALL BE USED AS
THE TRANSITION BETWEEN THE
JOINT TYPES.

PIPING BETWEEN WATER VALVE AND
HYDRANT SHALL BE DUCTILE IRON.

SEE DETAIL 362 FOR LOCATION OF
HYDRANT.

PUMPER CONNECTION SHALL FACE

THE STREET.

NO VALVES ARE TO BE LOCATED IN
CURB.

NATIONAL STANDARD THREADS
REQUIRED ON ALL CONNECTIONS
UNLESS OTHERWISE DIRECTED.

SEE DETAIL 360—3 FOR CONCRETE
PAD.

FIRE HYDRANT SHALL BE FRESHLY
PAINTED PRIOR TO FINAL

ACCEPTANCE.
THE HYDRANT SHALL HAVE 2— 2§”
PORT AND 1— 4%” PORT

(INDUSTRIAL OR COMMERCIAL).

THE HYDRANT SHALL HAVE 1— 2%’
PORT AND 1— 44" PORT
(RESIDENTIAL).

DETAIL NO.

360-2

A A MARICOPA
AV \, ASSOCIATION of

N\

GOVERNMENTS

STANDARD DETAIL
ENGLISH

WET BARREL FIRE HYDRANT INSTALLATION

REVISED

01-01-2013

DETAIL NO.

360-2




WATER —

B

~

VARIES

SQUARE OR ROUND IS ACCEPTABLE
IF ROUND: 24" DIAMETER MIN. REQUIRED

MAIN \ WATER |
== | MAIN |
1
Ll Tk I I . P <
— e *‘*Jlf jg N \\
—=—( : VARIES L A [ W
R w
N
N (D:4-P. S Py
-0
2'—0”
TYP MAIN CONNECTION 6" SHORT BODY
(PREFERRED) 90* BEND
PUMPER CONNECTION |
TO FACE CURB ) _
6" MINB__ ] 1| | |
ALT MAIN L
CONNECTION 1-0
2-0" |
CONCRETE PAD
LOCATION DETAIL
NOTES:
1. CONCRETE FOR PAD SHALL BE CLASS "A”.
2. SCORE LINE SHALL BISECT CONCRETE PAD AT MID POINT OF
ALL SIDES.
3. CONCRETE COLOR SHALL MATCH ADJACENT CONCRETE. THE
FINISHED CONCRETE SURFACE SHALL HAVE A ROUGH BROOM
FINISH (SURFACE ONLY).
4. MULTIPLE OFFSET FITTINGS SHALL NOT BE ALLOWED.
SWIVEL x MJ 5. MINIMUM 36" CLEARANCE PER NFPA—24 AROUND FIRE
(MJ x MJ OPTIONAL) HYDRANT.
6. 1/2" BITUMINOUS EXPANSION SHALL BE PLACED AROUND
THE BARREL OF THE FIRE HYDRANT AT THE CONCRETE PAD.
OFFSET FITTINGS
DETAIL NO. e A MARICOPA STANDARD DETAIL REVISED DETAIL NO.
360-3 SN enere  ENGLISH FIRE HYDRANT INSTALLATION DETAILS 01-01-2013 360-3




PAVEMENT

NOTES:

1.

OBSTRUCTIONS SUCH AS UTILITY POLES, STREET SIGNS,
IRRIGATION BOXES, FENCES, ETC., MUST NOT BE PLACED
BETWEEN CURB AND HYDRANT AND WITHIN THE RADIUS FOR
FIRE DEPT. ACCESS.

DIMENSIONS SHOWN ON CONSTRUCTION DRAWINGS
SUPERSEDE LOCATIONS SHOWN HERE.

ON LOCATIONS IN MIDBLOCK, THE FIRE HYDRANT WILL
BE ALIGNED WITH A PROPERTY LINE.

RADIUS FOR FIRE DEPT. ACCESS SHALL BE

3" OR AS OTHERWISE SPECIFIED BY AGENCY

FIRE DEPT. SEE NOTE # PAVEMENT
CURB CURB
= _— Jr \
g‘ l 6’ MAX \\i\\\\\\\\\\\\\\\\\\\\‘,
/ 1 MIN. \\1\\:\§\§E\:\\:\\:\\\S'D\Evﬁ% §§ i\
AN ((@§ ) -
( o ) PREFERRED .
/\/ N LOCATION ~E

o S -7 _ J— o | Locamon B
COCATION \ LOCATION A
IF CURB PROPERTY IF CURB PROPERTY
RADIUS IS LINE RADIUS IS LINE
20’ OR MORE 20’ OR MORE

#-0"| 6-0" #-0"| 6-0
T P.T. OR P.C. OF T PT. ORPC OF
CURB RETURN CURB RETURN
PARKWAY AREA OR NO SIDEWALK AREA WITH SIDEWALK
DETAIL NO. REVISED DETAIL NO.
A MARICOPA STANDARD DETAIL

362 AN . ENGLISH LOCATIONS FOR NEW FIRE HYDRANTS [ 01-01-1999 362




REMAINDER OF TRENCH
TO BE BACKFILLED
PER SECT. 601

AN NS M

R S

NEW —&8 S

EXIST. C.I. PIPE & v
PIPE X \2
N N

S G

N N

X %

Cl. B. & S.
OFFSET

C.L

CAST IRON

OFFSET

//\///\//\//\//W\///\//\///\//\///\ /\///(\/ /\//>\//>

SOLID SLEEVE
EXIST. C.I. PIPE

6" MIN. CLEARANCE
BACKFILLED WITH
SELECTED FINE
MATERIAL OR SAND

B. & S.

REMAINDER OF TRENCH
TO BE BACKFILLED
PER SECT. 601

REMAINDER OF TRENCH
TO BE BACKFILLED
PER SECT. 601

VVWWVWW RN
'/\ 4
EXIST. R Y — SOLID
PIPE NEW — N
PIPE 3 > SLEEVE
X \
N X
S >
S X
X X
TR BELL &
SPIGOT
BELL &
BELL NOTE: BELL
DROP SECTION IS TO 6” MIN.
BE PREFABRICATED CLEARANCE

BACKFILLED WITH
SELECTED FINE
MATERIAL OR SAND

CAST IRON MECHANICAL JOINT

AND INSTALLED
AS A SINGLE UNIT.

W\/\sw&?/\.\%\/\7;\/\/%%52/\?»)4} ) \5/\)\%//\//\///\//\///\//\//1\//\//1\///\ RO
- Qi ¥ SOLID o
6'—6" MAX. z < SLEEVE 6’—6” MAX. | .
~ 16" MN. ]  PIPE % S 126" MIN. NOTES:
N >
L 3 S /s — 1. THIS DETAIL COVERS MOVING OF WATER MAINS
S Y 2” 7O 12” ONLY.
| D X / —
2. THRUST BLOCKING AS PER DET. 380 & 381.
6” MIN. CLEARANCE
BACKFILLED WITH 3. IF OFFSET IS TO GO OVER OBSTRUCTION, JOINT
¢l B &S Cl. B. & S.  SELECTED FINE RESTRAINTS MUST BE USED.
OFFSET OFFSET MATERIAL OR SAND
4. PIPE IS TO BE CAST IRON OR DUCTILE IRON.
ASBESTOS CEMENT
DETAIL NO. REVISED DETAIL NO.
A MARICOPA STANDARD DETAIL
370 aoNrssoctamone: O ENGLISH | VERTICAL REALIGNMENT OF WATER MAINS | o1-01-1995 370




AREA REQUIRED

TYPICAL LOCATIONS

OF THRUST BLOCKS

AREA REQUIRED

TOTAL AREA EQUALS

6
MIN.

NOTES:

1. TABLE IS BASED ON 200 P.S.L

SN
OVONIN
LSS
QIR
NSNS
RO, hrusT
AN RIS NI NN NN NN BLOCK
S W T\ H
: P
wg , Ofef @ N
= — ‘
.vV“'vP'?VP "P - e
Y RN NN A R
N MR NANINNGY TRL
X T TERIX PN N E
N TN B <
THRUST —/ REGRRGRR ROBRRK
BLOCK A R

TEST
PRESSURE AND 3,000 LBS/SQ FT. SOIL. IF
CONDITIONS ARE FOUND TO INDICATE

SOIL BEARING IS LESS, THE AREAS SHALL
BE INCREASED ACCORDINGLY.

2. AREAS FOR PIPES LARGER THAN

16" SHALL
FOR EACH

BE CALCULATED
PROJECT.

3. FORM ALL NON—BEARING VERTICAL

SURFACES.

4. THRUST BLOCKS ARE TO EXTEND TO
UNDISTURBED GROUND. CONCRETE TO

BE CLASS 'C', SECT. 725.
R MINIMUM THRUST BLOCK AREA
i REQUIRED (YxW) (SQ. FT.)
By WATER PIPE
® FIPE SIZE 17ee TDEAD END,| 45" & 22 1/2°
R 90° BEND BENDS
FOR TEE % 4 OR LESS 5 3
X & 2 :
SECTION A—A = = -
12" 14 7
16" 24 12
DETAIL NO. A MARICOPA STANDARD DETAIL REVISED DETAIL NO.
380 SALN G eenments  ENGLISH THRUST BLOCKS FOR WATER LINES 01-01-1998 380




PIPE MIN ”A”—DIMENSION MIN. *
SIZE | BAR SIZE HOOK BLOCK DIM.
6” #6 6" 3 x 3 x3
” #6 9” 4 x 4 x 2.5
12" #8 9” 4 x 4 x5

* FOR 125 P.S.I. WORKING PRESSURE.

NOTES:
Sopd C.IM.J. 45° I, EITHER THIS DETAIL OR RESTRAINT RODS
— BEND SHORT CAN BE USED WHEN IT IS ALLOWED TO
= RADIUS RELOCATE A WATER LINE UPWARD OR
\ : DOWNWARD TO CROSS A CONFLICT
MECH. JOINT 2. DUCTILE IRON PIPE MAY BE USED.
NOT FLANGES
= 3. BARS TO CONCRETE THRUST BLOCK TO BE
NS COATED WITH 2 COATS COAL TAR, EPOXY OR
X g | BY OTHER APPROVED METHOD. BARS TO HAVE

90" HOOK ON LOWER END, AS PER TABLE.

12
MAX.

BACKFILL WITH N T
GRANULAR MATERIAL {\{ - -

T

= THRUST BLOCK
ol PER DET.
NO. 380

CONCRETE THRUST
BLOCK CLASS 'B’,

SECT. 725
SNV
DETAIL NO. REVISED DETAIL NO.
381 | ALTRESER e SIEY 2" |ANCHOR BLOCKS FOR VERTICAL BENDS| or-orms0s | 381




FRAME AND
COVER PER

PER SECTION

 ———
—

— —— VALVE BOX PER
. DETAIL 391

N <

CONNECTIONS
2” CURB STOP WRAPPED PER
SECT. 753

2" x 8"
BRASS NIPPLE

TYPE ‘A’

NOTES:

1. CURB STOP TO BE MUELLER ORISEAL (H—10283), FORD
BALL VALVE B11-777, HAYES BULLETIN 400, J. JONES
(J-1900) OR APPROVED EQUAL.

2. REDUCER MAY BE USED WHEN CONNECTING TO
SMALLER GALVANIZED PIPE.

3. THIS DETAIL IS TO BE USED WHEN CONNECTING EXISTING
GALVANIZED PIPE TO ASBESTOS CEMENT PIPE OR CAST
IRON PIPE.

MEDIUM BROOM FINISH

DETAIL 270 POURED CONCRETE COLLAR 8” THICK
AND 40” SQUARE OR ROUND, VALVE BOX
CENTER. CLASS 'AA’ CONCRETE AS

FINISH
PARKWAY
GRADE

725. RADIALLY SCORE JOINTS (4" MIN)

éEl ﬁé
\\
TAPPED TEE N\,
OR CROSS AS \\ ¥ VALVE BOX
PER PLANS M\ PER DETAIL 391
N
O
NN AR,
N N

BUILDING BRICK OR
SOLID CONCRETE BLOCK

TYPE B’

NOTE:

1. VALVE BOX TO BE SUPPORTED ON BRICKS TO PREVENT
VERTICAL LOADS FROM BEING TRANSMITTED TO THE
SMALL PIPE.

DETAIL NO.

MARICOPA STANDARD DETAIL
389 | AL\ Assscimmene: ” UENGLISH

CURB STOP WITH VALVE BOX REVISED DETAIL NO.
AND COVER 01-01-2001 389




CAST IRON WATER

METER BOX COVER GROUND LEVEL

CAST IRON WATER
METER BOX COVER
PER DETAIL 311

PER DETAIL 311 \\

SRS TSoans
SRR el RRRRY
SNAS AN NNNS
ANAN | //>\///\\\//<\\\// . CAP 7 IO
1 ! 7 CONCRETE WATER
® L~ METER BOX
: , NO. 2 PER
CONCRETE WATER — H: | DETAIL 320
METER BOX |
NO. 2 PER \ .
DETAIL 320 — — GRASS O COPPER L
SNV AN o e
XX I 38 5 2 »
SERGK | PRI 935S 6~ GRAVEL BED
| 2" CORP STOP SIS L
2” P.E. | CAST IRON VALVE BOX
OR COPPER PIPE ‘ ) (LOCKING) PER DETAIL
| 2” COPPER PIPE — =] 391—1 BASE TO REST ON
| THRUST BLOCK
\
| 2” BRASS 2" BRONZE
| COUPLING CURB STOP
i [TAPPED PLUG OR CAP
WATER MAIN | ”' | 1
|
(
2” BRASS ELL ,
BRONZE OR o WA
BRASS FITTING — = * TER LINE

2" TAPPED —/

CAP (CAST IRON)

VALVE BOX LOCATION MAY VARY IF
APPROVED BY THE CITY ENGINEER.

PER DETAIL 380

CONCRETE THRUST BLOCK

TYPE ‘A’ TYPE ‘B’
DETAIL NO. REVISED DETAIL NO.
390 | ALEEE S e "ENGLISH | CURB STOP WITH FLUSHING PIPE [0 0005 | 390




THE WORD “WATER”
ON COVER (TYP)

THE WORD "WATER”
ON COVER (TYP)

INSTALL 8” CI FRAME
AND COVER
PER DETAIL 270

1/4"
MAX

MEDIUM BROOM

FINISH WITH

RADIALLY SCORED TR
UNPAVED MARKS (4 MIN) SIS D
AREAS S

EXISTING
BITUMINOUS
PAVEMENT

/‘ —
RISER PIPE -

TYPE ‘A’

CONCRETE RISER

FOR DEPTHS OVER 5 SEE NOTE 7

(TO BE USED IN AREAS SUBJECT TO
SEE NOTE 5 VEHICULAR TRAFFIC)
(TYP) ————— ~
| | 1 el=
| | s o = COVER ONLY
| | CONCRETE RING 0 FINISH (DETAIL 270)
/ AN W/ 30" OUTSIDE DIA GRADE
' ' (P \r=meme
VIEW A—A )
SEE NOTE 2 - AEAR
NOTES:
1. VALVE BOX SHALL BE ADJUSTED TO THE FINISHED GRADE PRIOR
TO PLACEMENT OF CONCRETE.
2. USE DEEP SKIRTED LID (4” OR MORE) TYPE, SLIDING 2 ; ‘ B
ADJUSTABLE CAST IRON VALVE BOX C.l. MIN 30,000 P.S.l. N CLASS "B”
3. GROUND BELOW THE CONCRETE RISER PAD TO BE COMPACTED T
| CONCRETE
95% MAXIMUM DENSITY. ~ e RISER PAD PER
4. CUT RISER PIPE TO LENGTH IN FIELD. CAUTION: IF EXISTING o™ 1 SECT 725
RISER IS ASBESTOS—CEMENT PIPE (ACP) FOLLOW OSHA ——E=ES =4
GUIDELINES FOR WORKING WITH ACP. i,
5. #4 REINFORCING STEEL HOOP EQUALLY CENTERED HORIZONTALLY
& VERTICALLY.

5. CONCRETE SHALL BE CLASS "AA” PER SECTION 725.
6. WATER VALVE EXTENSIONS SHALL BE INSTALLED WHEN THE
DIMENSION FROM FINISH GRADE TO THE TOP OF THE OPERATING TYPE ’B’
NUT EXCEEDS 5 FEET. SEE DETAIL 393 FOR VALVE EXTENSION. R E—
(NOT SUBJECT TO VEHICULAR TRAFFIC)

DETAIL NO. A A MAA‘SF'SIggrAennNOf STANDARD DETAIL VALVE BOX INSTALLA-I—ION REVISED DETAIL NO.
391—1 | AL CSVernments ENGLISH AND GRADE ADJUSTMENT o-oi—2017 | 391—1




INSTALL 8" ClI FRAME

AND COVER PER
DETAIL 270
THE WORD 'WATER’
ON COVER (TYP)
| SEE NOTE 2
|
'/
GROUND
| et
S T—TT— =,

o .. o 1
PO 1 . @ . ©
L | L
Sl - | . -
™~ — —— I A r—— — —— T
'Uiﬁ?lgféﬂfﬁi | ?l%TTLTﬁUif?lW
i7:7:7: | 7:7:7:7 -
~[ =11 | i /
CONCRETE TO BE ‘ |
ON UNDISTURBED \ |
OR COMPACTED ‘ /
SOIL.
\ COMPACTED BACKFILL IN
\ LAYERS NOT TO DISTURB THE
} RISER PIPE. DENSITY PER
| TABLE 601—2.
|
\
‘ _— ! RISER 8” C-900 PVC
——’ﬂﬂ——”’.——' I~ PER AWWA C900 OR
—] ///////k/ APPROVED EQUAL
- i | SEE NOTE 1
NOTES: i;l /
|
1. IF TWO OR MORE SECTIONS OF PIPE ARE USED TO MAKE Pt /
THE VALVE BOX RISER, THEY SHALL BE COUPLED OR A P
BONDED TO FORM DEBRIS—TIGHT JOINTS. R == I
2. VALVE BOX SHALL BE PLUMB AND CENTERED AROUND THE . L o S LIPS
OPERATING NUT. T S
3. THE TOP OF THE VALVE SHALL BE KEPT CLEAN. T T
4 THE TOP OF THE RISER SHALL BE A MINIMUM OF 1 INCH
ABOVE UNDISTURBED OR COMPACTED SOIL AND SHALL SEE NOTE 3
HAVE A MINIMUM CLEARANCE OF 2” FROM THE RISER TO SHEET 1
THE LID SKIRT.
DRAFT REVISED DETAIL NO.
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VALVE BOX AND COVER

FOR DETAIL 391-1,
TYPE A

VALVE BOX AND COVER

FOR DETAIL 391-1,
TYPE B

DEBRIS CAP

VALVE BOX AND COVER

FOR DETAIL 391-1,
TYPE C

—DEBRIS CAP

/

\

w’ ?
TYPE C

NOTES:

1.

THE DEBRIS CAP SHALL BE DESIGNED AND INSTALLED TO
PREVENT DEBRIS SUCH AS DIRT, DUST SAND, ETC., FROM
PASSING AROUND THE CAP AND DOWN INTO THE VALVE
HOUSING.  THE CAP SHALL BE HELD IN PLACE BY A
MECHANISM WHICH WILL NOT DAMAGE THE VALVE HOUSING.

THE CAP SHALL BE MANUFACTURED OF CORROSIVE
RESISTANT MATERIALS.

DEBRIS CAP SHALL BE INSTALLED AS CLOSE UNDER THE
CAST IRON COVER WITHOUT INTERFERING WITH COVER
OPERATION.

THE CAP SHALL BE CAPABLE OF SECURELY HOLDING A
STANDARD LOCATING COIL, "SCOTCH MARK” 4 DISK MARKER
BY 3M OR EQUAL.

THE CAP SHALL BE CONSTRUCTED TO ALLOW THE DEVICE
TO BE SECURED BY A LOCK. THE LOCK (PAD, BARREL, ETC.)
SHALL BE SUPPLIED BY THE AGENCY.

THE CAP SHALL BE INSTALLED IN ALL VALVE HOUSINGS AS
REQUIRED BY THE CONTRACT DOCUMENTS OR BY THE
AGENCY’S POLICIES.

DETAIL NO.

392

A
IR

MARICOPA

ASSOCIATION of
GOVERNMENTS

STANDARD DETAIL
ENGLISH

DEBRIS CAP INSTALLATION

REVISED

01-01-2015

DETAIL NO.

392




TOP VALVE BOX COVER

PIPE SLEEVE DETAIL

MATERIAL: STEEL PER ASTM A513

2" SQUARE OPERATING NUT (WITH

|

=
STAINLESS STEEL FLAT WASHER —
0.43 1D x 1 OD x 0.1 THICK ] e
- STAINLESS STEEL HEX BOLT — _ — T T z %
= 3/8-16 x 1”) NUT TO BE HELD M m'ES SF’T/ETAT OF 2=
3 DOWN WITH NUT ON THREADED P SQUARE WITH ok
g SHAFT AS STD VALVE STEM I |2 SipEs RQ
T B ATTACHMENT. 3/16" L I
| :{Z -
0|3 SEE NOTE 3
—
A ] = “
» ™M T
TRENCH WALL 23{116; MI\III\CIE (2) 1H62LESD|A. =
ARA s pzd
OPPOSITE \ |
y| [ 2
N J ®
| | 0= RISER N P 3/16” y
| | PIPE STEEL S
| | PLATE
' ' = A 1/4”x3” DIAMETER
| | SEE NOTE 2 ] DIRT RING SUPPORT
: : 1/2 PLATE
| |

1. EXTENSION STEM: WITH A SQUARE SOCKET ON THE BOTTOM TO
FIT A 2" SQUARE VALVE OPERATING NUT. VALVE EXTENSIONS
ARE REQUIRED ON ALL VALVES INSTALLED WHERE THE
OPERATING NUT IS OVER 5 BELOW THE SURFACE. LENGTH TO
FIT EACH INSTALLATION. OPERATING NUT TO BE HELD ON TOP
OF EXTENSION WITH STOP NUT.

2. PAINTING: ALL STEEL TO HAVE A PRIME COAT OF PAINT NO.
1-D AND ONE HEAVY APPLICATION (FINISH COAT) OF PAINT
NO. 9 AS PER SECT. 790.

3. DIRT RING TO FLOAT FREELY ON THE TOP OF THE SUPPORT
PLATE.

4. PIPE SLEEVE SHALL BE SECURELY WELDED TO THE UPPER AND
LOWER PORTION OF THE 1-1/4" EXTENSION ROD.

ROD

MIN SIZE 1-1/4"
DIAMETER ASTM A108
COLD ROLLED STEEL

~ STAINLESS STEEL
SQUARE HEAD

SCREW 3/8-16 x 1”

FOR DEPTHS OVER 5 WATER VALVE EXTENSIONS ARE REQUIRED

DRAFT REVISED DETAL NO.
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NOTES:
1. THIS DETAIL SHALL BE REQUIRED WHEN NEW OR EXISTING PIPE INSTALLATIONS
WILL BE SUBJECT TO DAMAGE ANYTIME IN THE FUTURE DUE TO LACK OF PROPER
COVER, AS DETERMINED BY THE ENGINEER.

2. FOR PIPE OVER 18" 1.D. WOOD, METAL OR GYPSUM BOARD FORMS MUST BE USED TO
FORM THE SIDES OF THE ENCASEMENT.  GYPSUM BOARD FORMS MAY BE LEFT IN THE
GROUND BELOW THE TOP OF THE ENCASEMENT.  THIS SHALL BE OPTIONAL WITH POURING
AGAINST TRENCH WALLS FOR ENCASEMENT OF 18" AND SMALLER PIPE.
3. FOR ALL SITUATIONS WHERE SIDE FORMS ARE USED, TRENCH WALLS SHALL BE OVER—
EXCAVATED TO ALLOW SUFFICIENT ROOM TO OPERATE PROPER MECHANICAL COMPACTION
EQUIPMENT.
4. CONCRETE WHICH SPILLS BEYOND 12" FROM THE SIDES OF THE PIPE FOR ANY REASON
SHALL BE REMOVED BACK TO THE PROPER LINE PRIOR TO BACKFILLING,
5. SEE SECTION 601 FOR TRENCH PREPARATION.
6. CONCRETE TO BE CLASS 'A’ PER SECT. 725.
7. COVER TO BE APPROVED BY ENGINEER. e NoTE 6
z
N N AN NN LIS 7 o] [ 5 .
XX RS XK RS KK RS KK UNDER ANY
MO NN NN ANS \\<\\< Py ROADWAY
SN ‘ Y
L YN O L NI OR TRAVELED
SIDE FORMS ETIT S N TR AREA
AS REQUIRED. e : -
SEE NOTE 2. o
2%
PIPE O.D. == RS -} SIZE OF PIPE AS
ANY TYPE Y S SHOWN ON PLANS
al+ o A
..\7" Vv vv Vv I 'ﬁV.v.V'if.V.v‘v'\?."v Ty .'\7.‘ vv w;'vj .q‘arv — - ‘v;—\;f
\BRICK OR O
CONCRETE BLOCK E{@ m‘x']j
LONGITUDINAL SECTION END SECTION
DETAIL NO. REVISED DETAIL NO.
PN STANDARD DETAIL ENCASED CONCRETE PIPE
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SEE BAND DETAIL
C.M.P. TYPE 'A” OR TYPE B’

R.C.P., C.P. OR C.M.P.

6"
TYP. BOTH

o™

MIN.

EXTERIOR COATING AND INTERIOR
COATING PER A.A.S.H.T.O. SPEC.

X V—mo, MAY BE TYPE 'A’ OR 'D’
|| . O SELECT

XX CM.P. PER A.A.SH.T.0. SPEC. M—
XX

36.

CATCH
BASIN

SEE T—BOLT DETAIL SIDES AND MATERIAL
C.M.P. STORM DRAIN BOTTOM
T SECTION A—A
CONNECTOR CROSS SECTION N
L
NOTE: » AN
USE 5/8” WASHER AND NUT, ALL PIECES ﬁ’*—’* STANDARD THREAD \//>\\//
(NUTS, WASHERS, AND FABRICATED BOLTS) (COARSE) NS
TO BE GALVANIZED AS PER A.S.TM. A—123 G
LATEST REVISION. A ” //></
R — DK
& Z A K
‘ > KK
N AN bote?
WELD ALL— 4| N 6%
0.D.4+24” AROUND A \<\\ ""
I-BOLT X ::0
° 6" MIN 2 SShK
3 Hores - P (TYP;)/\,\/// e
9/16” DIA. NENCNN NN
NOAACANCANCANCANCAN
h RO |
CONNECTOR 3 C.M.P. MAIN STORM DRAIN 9=
PIPE ol + .
a | 8 |
o 1:2 MORTAR 6” ]
4
2" N__12 GUAGE BITUMINOUS COATED @};E”X;AZE:R%UCWGTEH VﬁEZL”DED

GALVANIZED METAL PLATE

C.M.P. CONNECTION TO MAIN STORM DRAIN

24" PIPE AND SMALLER

CIRCUMFERENTIAL OVERLAP

BAND DETAIL

DETAIL NO. A_A MARICOPA STANDARD DETAIL CORRUGATED METAL PIPE REVISED DETAIL NO.
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