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NEW IN THE 2014 REVISION

Uniform Standard Specifications and Details for Public Works Construction—2014 Revision to the 2012 Edition
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Changes made in the previous 2013 Revision to the 2012 Edition

Uniform Standard Specifications and Details for Public Works Construction—2013 Revision to the 2012 Edition
The MAG Standard Specifications and Details Committee, with assistance from five specialized working groups, considered 20 
cases during the 2012 session. Of these, 17 were approved and included in this revision.

•	 Section 725: Portland Cement Concrete
•	 Section 728: Controlled Low Strength Materials
•	 Section 770: Structural and Rivet Steel, Rivets, Bolts, Pins and 

Anchor Bolts.	

Specifications that have been deleted:
•	 Section 709: Reclaimed Asphalt Pavement
•	 Section 719: Recycled Asphalt Concrete Hot Mixed	

New detail drawings:
•	 Detail 260: Alley Entrance (With Vertical Curb and Gutter)
•	 Detail 360-1: Dry Barrel Fire Hydrant Installation
•	 Detail 360-2: Wet Barrel Fire Hydrant Installation
•	 Detail 360-3: Fire Hydrant Installation Details	

Details that have been updated:
•	 Detail 160: 6’ Chain Link Fence and Gate (Note correction)
•	 Detail 201: Asphalt Pavement Edge Details (Added Safety Edge)
•	 Detail 250-2: Driveway Entrances with Sidewalk Attached to 

Curb (Modified to have 4’ min. sidewalk width)
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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 108 
 

 
When the methods and equipment to be used by the Contractor in accomplishing the construction are not prescribed, the 
Contractor is free to use any methods or equipment that he demonstrates to the satisfaction of the Engineer will accomplish the 
work in conformity with the requirements of the specifications. 
 
When the specifications state the construction shall be performed by the use of certain methods and equipment, such methods 
and equipment shall be used unless others are authorized by the Engineer. If the Contractor desires to use a method or type of 
equipment other than those specified, he may request authority from the Engineer to do so. The request shall be in writing and 
shall include a full description of the methods and equipment proposed to be used and an explanation of the reasons for desiring 
to make the change. If approval is given, it will be on the condition that the Contractor will be fully responsible for producing 
construction work in conformity with the specifications. If, after trial use of the substituted methods or equipment, the Engineer 
determines that the work produced does not meet the specifications, the Contractor shall discontinue the use of the substitute 
method or equipment and shall complete the remaining construction with the specified methods and equipment. The Contractor 
shall remove the deficient work and replace it with work of specified quality, or take such other corrective action as the 
Engineer may direct. No change will be made in basis of payment for the construction items involved nor in contract time as 
result of authorizing a change in methods or equipment under these provisions. 
 
108.7 DETERMINATION AND EXTENSION OF CONTRACT TIME: 
 
The number of calendar days allowed for the completion of the work included in the contract will be as stated in the proposal 
and will be known as the contract time. 
 
When the contract time is on a calendar day basis it shall consist of the number of calendar days specified, including all 
weekends and legal holidays. All calendar days elapsing between the effective dates of any written notice from the Engineer to 
suspend work and to resume work following suspensions, not the fault of the Contractor, shall be excluded. 
 
When the contract completion time is a fixed calendar date it shall be the date on which all work on the project shall be 
completed and meet final inspection. 
 
If the Contractor finds it impossible for reasons beyond his control to complete the work within contract time as specified or as 
extended, he shall immediately submit a written request to the Engineer for an extension of time setting forth therein the reasons 
which he believes will justify the granting of his request. The Contractor's plea that insufficient time was specified is not a valid 
reason for extension of time. If the Engineer* finds that the work was delayed because of conditions beyond the control and 
through no fault of the Contractor, he may extend the time for completion in such amount as the conditions justify. The 
extended time for completion shall then be in full force and effect the same as though it were the original time for completion. 
 
108.8 GUARANTEE AND WARRANTY PROVISIONS: 
 
The Contractor shall guarantee the work against defective workmanship and materials for a period of one year from the date of 
its final acceptance under the contract, ordinary wear and tear and unusual abuse or neglect excepted. 
 
Any omission on the part of the Engineer to condemn defective work or materials at the time of construction shall not be 
deemed an acceptance, and the Contractor will be required to correct defective work or materials at any time before final 
acceptance and within one year thereafter. 
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 *For Improvement District Project: The words “Superintendent of Streets” will be substituted for the word “Engineer.” Any extension of 
contract time will be determined by the Superintendent of Streets with the consent of the governing body  
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SECTION 301 
 

SUBGRADE PREPARATION 
 

301.1 DESCRIPTION: 
 
This Section shall govern the preparation of natural or excavated areas prior to the placement of sub-base material, pavement, 
curbs and gutters, driveways, sidewalks or other structures. It shall include stripping and disposal of all unsuitable material 
including existing pavement and obstructions such as stumps, roots, rocks, etc., from the area to be paved. 
 
301.2 PREPARATION OF SUBGRADE: 
 
With the exception of areas where compacted fills have been constructed as specified in Section 211, in the areas where new 
construction is required, the moisture content shall be brought to that required for compaction by the addition of water, by the 
addition and blending of dry, suitable material or by the drying of existing material. The material shall then be compacted to the 
specified relative density. If pumping subgrade should become evident at any time prior to paving, the Engineer may require 
proof rolling with a pneumatic-tire roller or other approved equipment in order to identify the limits of the unacceptable area. 
The proof rolling will be performed at no additional cost to the Contracting Agency. 
 
Subgrade preparation shall also include preparing the subgrade to the required line and grade for paved or unpaved shoulders, 
tapers, turnouts, and driveways, and at all other project locations where aggregate base and/or select material courses are used 
in accordance with the Project Plans. 
 
301.2.1 The Contractor may use removed existing asphalt concrete and other existing bituminous roadway surfacing materials 
originating on the project site, as embankment fill. All materials used shall be thoroughly crushed to sizes not exceeding four 
inches, or as approved by the Engineer. These asphalt/bituminous materials shall be placed not less than two feet below finished 
subgrade elevation. 
 
Project earthwork quantities when included as separate contract pay items will include removed asphalt/bituminous material 
volumes, unless otherwise specified in the Special Provisions. 
 
All unsuitable material and all excess material shall be disposed of in accordance with the requirements of Sections 205.2 and 
205.6, respectively. When additional material is required for fill, it shall conform to Section 210. 
 
301.3 RELATIVE COMPACTION: 
 
The subgrade shall be scarified and loosened to a depth of 6 inches. Rock 6-inches or greater in size that becomes exposed due 
to scarification shall be removed from the scarified subgrade. When fill material is required, a layer of approximately 3 inches 
may be spread and compacted with the subgrade material to provide a better bond. The subgrade cut and fill areas shall be 
constructed to achieve a uniform soil structure having the following minimum compaction, measured as a percentage of 
maximum dry density when tested in accordance with AASHTO T-99, Method A, and T191 or ASTM D6938 with the percent 
of density adjusted in accordance with the rock correction procedures for maximum density determination, ARIZ-227c1 to 
compensate for the rock content larger than that which will pass a No. 4 sieve. Unless otherwise noted in the project plans or 
project specifications, compaction shall be performed within 2 percentage points of the optimum moisture content. 
 
(A) Below pavement, curb and gutter, attached sidewalk, roadway shoulders, and other areas within right-of-way subject to 

vehicular traffic 95 percent 
 
(B) Below detached sidewalk not subject to vehicular traffic 85 percent 
 
301.4 SUBGRADE TOLERANCES: 
 
Subgrade upon which pavement, sidewalk, curb and gutter, driveways, or other structures are to be directly placed shall not 
vary more than 1/4 inch from the specified grade and cross-section. Subgrade upon which sub-base or base material is to be 
placed shall not vary more than 3/4 inch from the specified grade and cross-section. Variations within the above specified 
tolerances shall be compensating so that the average grade and cross-section specified are met.
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(1)Arizona Department of Transportation test method. 
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301-1 



SECTION 301 
 
301.5 GRADING OF AREAS NOT TO BE PAVED: 
 
Areas where grade only is called for on the plan shall be graded to meet the tolerances for the subgrade where subbase or base 
material is to be placed. The surface shall be constructed to a straight grade from the finished pavement elevations shown on the 
plans to the elevation of the existing ground at the extremities of the area to be graded.      
 
301.6 PROTECTION OF EXISTING FACILITIES: 
 
The Contractor shall exercise extreme caution to prevent debris from falling into manholes or other structures. In the event that 
debris should fall into a structure it shall immediately be removed. 
 
301.7 MEASUREMENT: 
 
Measurement for Subgrade Preparation will be by the square yard. The area to be measured will be the total accepted area of 
new asphalt concrete pavement and new portland cement concrete pavement (PCCP), including paved shoulders, tapers, 
turnouts, and unpaved roadway shoulders. Subgrade Preparation area measured will also include the accepted surface area of 
driveways that are surfaced with aggregate base, or select materials and non-surfaced areas designated for vehicle traffic.  

 
Except for PCCP, the area under portland cement concrete surfaces such as concrete curb and gutter, sidewalk, concrete 
driveways and driveway entrances, and concrete alley entrances will not be included in the Subgrade Preparation measurement.  
 
Project earthwork quantities for Roadway Excavation, Borrow Excavation, and Fill Construction shall not be separately 
measured when they are not listed as separate line items on the fee proposal form. In such case, unless otherwise specified, 
payment for said earthwork items shall be included in the unit price for Subgrade Preparation.  
 
301.8 PAYMENT: 
 
Payment for Subgrade Preparation will be made only when it is performed for street or roadway paving projects.  
 
Payment shall be compensation in full for stripping, scarifying, grading, excavating, hauling, filling, compacting, and disposing 
of excess or unsuitable materials, together with all costs incidental thereto.    
 

- End of Section -
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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. 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.  Water shall be tested in accordance with and shall meet the suggested 
requirements of AASHTO T-26.  Water known to be of potable quality may be used without test. 
 
309.3 COMPOSITION: 
 
309.3.1 Lime 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 a registered professional engineer.  The mix design shall be determined using the soils or subgrade material to 
be stabilized and lime from the proposed supplier, and shall determine the following:  

 
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 D698A.  
(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.  
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  Lime Treated Soil: 

(a) 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 
D698A 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. 
 
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.  
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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.  If more than one layer, the method 
used to remove material to determine the depth of lime treatment may be by shovel and/or pick, coring or other method 
approved by the Engineer. Phenolphthalein solution shall be used to detect the presence of lime. When the grade deficiency is 
more than 1 inch, the Contractor shall correct such areas in a manner satisfactory to the Engineer. Contractor shall replace, at no 
cost to the 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 
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. 
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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 311 
 

PLACEMENT AND CONSTRUCTION OF CEMENT TREATED SUBGRADE 
 

311.1 DESCRIPTION: 
 
This item shall consist of a cement treated subgrade composed of a mixture of local soil, Portland cement, and water compacted 
at optimum moisture content. 
 
311.2 MATERIALS: 
 
Portland cement and water shall comply with Sections 725. The soil for the mixture shall consist of the material in the area to be 
paved. The material shall not contain more than 5 percent gravel or stone retained on a 3 inches sieve. It shall be demonstrated 
by laboratory tests that the plasticity and strength characteristics as defined in Section 311.4.5 of the soil will be adequately 
modified by the specified cement content. 
 
311.3 EQUIPMENT: 
 
An ample number of machines, combination of machines and equipment shall be provided and used to produce the complete 
soil cement treated layer meeting the requirements for soil pulverization, cement distribution, water application, incorporation 
of materials, compaction, finishing, and for application of the curing material as provided in these specifications. 
 
Mixing shall be accomplished by means of multiple-pass soil-cement mixer, single-pass soil-cement mixer or central plant 
mixer. 
 
Water may be applied through the mixer or with the water trucks equipped with pressure sprays. Water trucks providing fine 
fog-type sprays shall be furnished for finishing and curing. Properly adjusted garden type nozzles on a pressure bar may be used 
to produce fog spray if approved by the Engineer. 
 
Cement spreader shall be a specially constructed device to distribute bulk cement at the specified rate. The spreader shall have 
the ability to maintain a consistent spread rate over variable travel speeds. 
 
311.4 CONSTRUCTION METHODS: 
 
Prior to construction, the contractor shall remove all deleterious material, organic material, and particles retained on the 3 inch 
sieve from the area to be treated. The soil shall be brought to a compacted condition, true to line and grade as directed by the 
Engineer or as shown on the plans. The compacted soil and surface shall be approved by the Engineer prior to proceeding with 
mixing. 
 
The material shall be scarified, pulverized, mixed with water and cement, compacted, finished and cured in lengths permitting 
the full roadway width to be complete in not more than 4 hours from the time that cement is exposed to water. Such lengths will 
generally be not less than 600 feet or the length of one City block and preferably more. Where a gutter section exists the 
material shall be pulled back from the gutter face for the full depth of the course before processing. 
 
311.4.1 Pulverizing: Prior to application of cement, soil to be processed shall be scarified to depth of base. The material shall 
be damp at time of scarifying to reduce the dust generation and to aid in pulverization. Soil shall be pulverized until not less 
than 80 percent, exclusive of gravel or stone, will pass a No. 4 sieve. 
 
311.4.2 Application of Cement: The quantity of cement shall be by weight as a percentage of the dry weight of the soil as 
determined by the laboratory and/or as directed by the Engineer and shall be applied uniformly on the soil in a manner 
satisfactory to the Engineer. The allowable deviation in uniformity shall not exceed 10 percent. The entire operation of 
spreading and mixing shall be conducted in such a manner as will result in a uniform soil cement and water mixture for the full 
design width and depth. 
 
The percentage of moisture in the soil, at the time of cement application, shall not exceed the quantity that will permit a uniform 
and intimate mixture of the soil and cement during mixing operations, and it shall not exceed the specified optimum moisture 
content for the soil cement mixture.
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Longitudinal Joints of each course shall be staggered a minimum of 6 inches with relation to the longitudinal joint of the 
immediate underlying course cold transverse construction joint, the cold existing asphalt concrete shall be trimmed to a vertical 
face for its full depth and exposing a fresh face. The fresh face shall be tacked prior to placement of the adjacent course. After 
placement and finishing the new asphalt concrete, both sides of the joint shall be dense and the joint shall be smooth and tight. 
The surface in the area of the joint shall not deviate more than ¼ inch from a 12-foot straightedge, when tested with the 
straightedge placed across the joint, parallel to the centerline. The joint will be tack coated if required by the Engineer. 
 
321.8.3 Asphalt Leveling Course:  A leveling course shall be used when specified, or as directed in writing by the Engineer, 
to bring existing pavement to a uniform grade prior to placing an overlay or other course. If a leveling course is being applied on 
an Asphalt surface, a tack coat shall be applied. The compaction requirements contained in Section 321.10 do not apply to 
leveling courses. 
 
321.8.4 Compaction; Asphalt Base Course and Surface Course:  It is the contractor’s responsibility to perform any desired 
Quality Control monitoring and/or testing during compaction operations to achieve the required compaction. The temperature 
of the asphalt concrete immediately behind the laydown machine shall meet the minimum requirements of Table 321-2.  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. 
 

TABLE 321-2 
MINIMUM ASPHALT CONCRETE PLACEMENT TEMPERATURE 

Base (1) Temp (°F) Mat Thickness (inches) 
1/2 3/4 1 1 1/2 2 3 and greater 

40 – 50 --- --- 310 300 285 275 
50 – 60 --- 310 300 295 280 270 
60 – 70 310 300 290 285 275 265 
70 – 80 300 290 285 280 270 265 
80 – 90 290 280 270 270 265 260 

+90 280 275 265 265 260 255 
 
 (1) Base on which mix is to be placed 
 
Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All compaction 
equipment shall be operated and maintained in accordance with the manufacturer’s recommendations and the project 
requirements. During the rolling operation, the speed of the roller shall not exceed 3 miles per hour, unless otherwise approved 
by the Engineer. 
 
Pneumatic tired compactors shall be equipped with skirt-type devices mounted around the tires so that the temperature of the 
tires will be maintained during the compaction process. 
 
The Engineer will determine the acceptability of the pavement compaction in accordance with Section 321.10. 
 
321.8.5 Smoothness:  The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section 
and free from ruts, humps, depressions or irregularities. An acceptable surface shall not vary more than one-fourth (¼) inch 
from the lower edge of a 12-foot straightedge when the straightedge is placed parallel to the centerline of the roadway.  
 
321.8.6 Asphalt Concrete Overlay:   Asphalt concrete overlay consists of the placing and compacting plant mix asphalt 
concrete over existing pavement. The mix design and thickness of the overlay shall be as shown on the plans or as specified in 
the special provisions.  
 
Except when the existing asphalt surface is to be preheated and remixed, pavement surfaces shall be prepared as follows: 
 

(a) Areas designated for pavement repair by the contract documents (which may include severely raveled areas, severely 
cracked areas, over-asphalted areas, and other defects) shall be cut out and replaced.  Pavement repairs shall be completed 
and approved before placing asphalt concrete overlay. 
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(b) Before placing asphalt concrete overlay, milling shall be done as shown on the plans or specified in the special 
provisions and shall be in accordance with Section 317.  
 
(c) After pavement repairs and milling have been completed the entire surface shall be cleaned with a power broom.  
 
(d) After surfaces have been prepared to the satisfaction of the Engineer, they shall receive a tack coat per Section 321.4. 
Traffic will not be permitted to travel over surfaces 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 
gutter, the gutter shall be thoroughly cleaned of loose dust and cement particles and shall be tack coated.  

 
Asphalt concrete overlay shall be placed as specified in Section 321.8.1 and compacted as specified in Section 321.8.4. The 
surface smoothness shall meet the tolerances specified in Section 321.8.5.  
 
Frames and covers of manholes, survey monuments, valve boxes, clean-outs and other existing structures shall be adjusted in 
accordance with Section 345 to set flush with the finished surface of the new pavement. During adjustment if pavement or base 
materials are removed or disturbed, they shall be replaced with approved materials installed in a manner acceptable to the 
Engineer.  
 
On roads without curb and gutter, the existing unpaved shoulder elevation shall be adjusted by the Contractor to match the 
elevation at the edge of the new overlay and slope away from the new pavement surface at a rate that the existing quantity of 
shoulder material will allow. Shoulder material shall be compacted to a minimum of 95% of maximum density, determined in 
accordance with Section 301.3.  Shoulder adjustment to match the new pavement surface elevation shall not be measured. The 
cost of shoulder adjustment shall be included in the price paid for the asphalt concrete overlay or other related pay items.  
When the Engineer determines an insufficient amount of material is available for shoulder adjustment, the Engineer may 
require the Contractor to provide additional material.  Acceptable material for shoulders includes the existing shoulder 
material, millings, untreated base materials, or a granular material approved by the Engineer.  Engineer requested imported 
material for shoulder adjustment is not included in the price paid for the asphalt concrete overlay. 
 
321.8.7 Pavement Fabric Interlayer:  Pavement fabric interlayer shall be used only when specified on the plans or in the 
specifications. 
 
Pavement fabric interlayer shall be in accordance with Table 796-1 and be the class designated on the plans or in the 
specifications.  
 
Asphalt binder coat used to bond the fabric to the pavement shall be paving asphalt PG 70-10 asphalt cement conforming to the 
requirements of Section 711. The application and distributing equipment for the asphalt binder shall conform to the 
requirements of Section 330. The asphalt binder coat shall be uniformly spray applied to the prepared pavement surface at the 
rate of 0.20 gallons per square yard for Class B fabric or at the rate of 0.25 gallons per square yard for Class A fabric. Some 
underlying surfaces may require a higher or lower application rate. A test strip may be necessary to determine the proper 
application rate. The width of liquid asphalt cement application shall be the fabric width, plus six inches.  
 
Neither the asphalt binder coat 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.
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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 325 degrees F. In the event that the asphalt binder coat bleeds through the fabric causing 
construction problems before the overlay is placed, the affected areas shall be sanded with a sand blotter in compliance with 
Section 333. Excess sand shall be removed before beginning the paving operation. In the event of rainfall prior to the placement 
of the asphaltic concrete, the fabric shall be allowed to dry before the asphalt concrete is placed.  
 
Turning of the paving machine or of other vehicles on the fabric shall be gradual and kept to a minimum to avoid damage to the 
fabric. Should equipment tires stick to the fabric during pavement operations, small quantities of paving asphalt concrete shall 
be broadcast on the fabric to prevent pick-up. Decrease of binder rate in order to minimize pick-up on tires is not allowed.  
 
321.8.8 Thickened Edge:  When the depth of the thickened edge extends four inches or more below the bottom of the asphalt 
pavement, the portion of the thickened edge extending below the asphalt pavement shall be placed and compacted prior to 
placement of the asphalt pavement.  Placement of tack coat on the surface of the compacted thickened edge asphalt may be 
omitted when additional asphalt pavement is placed on the same day and the Engineer agrees that the surface of the thickened 
edge asphalt has remained clean. 
 
When the depth of the thickened edge extends less than four inches below the bottom of the asphalt pavement, the portion 
below the asphalt pavement may be placed and compacted with the asphalt pavement in a single operation. 
 
321.8.9 Safety Edge: The finished safety edge slope shall be planar forming a 30° ± 5° angle with the adjacent roadway surface 
and extend a minimum of five inches (5”) below the roadway pavement’s finished surface.   
 
The safety edge shall be constructed with the top or final paving lift of a new pavement or overlay using a device that is 
mounted to or is a part of the screed portion of the laydown machine.  The safety edge device shall be capable of constraining 
the asphalt concrete material to increase density of the extruded profile by reducing the volume.  A conventional single 
strike-off plate is not acceptable.  Compaction obtained from the extruded safety edge shall be acceptable when the extruded 
shape conforms to the specified shape.  
 
During laydown operations if the extruded safety edge does not conform to the specified shape, the Contractor shall take 
immediate actions to correct the deficiency and to repair all non-compliant sections of safety edge. The Contractor shall stop 
paving operations until corrections to the laydown operation have been made and resumption of paving is approved by the 
Engineer or his designated representative. 
 
321.9 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 321.10.  
When the asphalt concrete does not conform to the production tolerances, it shall be reported to the Engineer, and corrective 
quality control measures shall be implemented, or production shall cease immediately at no additional cost to the contracting 
Agency or Engineer. 
 
321.10 ACCEPTANCE: 
 
321.10.1 Acceptance Criteria:  Unless otherwise specified, asphalt concrete will be divided into lots for the purpose of 
acceptance. A lot shall be considered to be one day’s production. When the quantity of asphalt concrete placed in a day exceeds 
500 tons but is less than 2000 tons, the lot shall be divided into 500 ton sublots or fraction thereof. Where the quantity of asphalt 
concrete placed in a day exceeds 2000 tons, the day’s production will be divided into four (4) approximately equal sublots. A 
minimum of one sample will be obtained from each lot. Tests used to determine acceptance will be performed by the Engineer 
or a laboratory employed by the Engineer. In either case the laboratory shall be accredited by the AASHTO Accreditation 
Program (AAP), for the tests being performed. The acceptance laboratory will take representative samples of the asphalt 
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0.40% from the mix design target value, then Table 321-4 shall apply to the sublot.  Additional cores may be required to define 
the limits of the deficient area, and shall not be used for re-evaluating acceptance. 
 

TABLE 321-4 
ASPHALT BINDER CONTENT ACCEPTANCE AND PENALTIES 

 
 

Deviation from that permitted 

When the contracting agency is the 
owner: 

Payment Reduction 
($ per ton of asphalt concrete) 

 
When the contracting agency is not 

the owner (i.e. permits): 
 

Corrective Action 
 

Over 0.2% above that permitted 
 

Removal* or EA 
 

Removal* or EA 
 

Over 0.1% to 0.2% above that 
permitted 

 
$6.00 

 
EA  

 
Over 0.0% to0.1% above that 

permitted 
 

$2.00 
 

EA 
 

Within permitted range Full Payment No Corrective Action  
 

Over 0.0% to0.1% below that 
permitted 

 
$2.00 

 
EA 

 
Over 0.1% to 0.2% below that 

permitted $6.00 EA 
 

Over 0.2% below that permitted 
 

Removal* or EA 
 

Removal* or EA 
 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per Section 321.10.6 

 
If the laboratory air voids fall within a range of 2.8% to 6.2%, the asphalt concrete will be paid for at the contract unit price. If 
the laboratory air voids are outside of this range, the deficient area will be evaluated within the sublot by coring at maximum 
intervals of 100 feet from 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 cores taken for re-evaluation to determine compliance with the acceptance 
requirements.  If the resulting average of the laboratory air voids is outside the indicated range, then Table 321-5 shall apply to 
the sublot.  Additional cores may be required to define the limits of the deficient area, and shall not be used for re-evaluating 
acceptance.
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TABLE 321-5 

LABORATORY VOIDS ACCEPTANCE AND PENALTIES 

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

When the contracting agency is the 
owner: 

Payment Reduction 
($ per ton of asphalt concrete) 

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

Corrective Action 
 

Less than 1.5% 
 

Removal* or EA 
 

Removal* or EA 
 

1.5-2.0% 
 

$5.00 
 

EA 
 

2.1-2.7% 
 

$2.00 
 

EA 
 

2.8-6.2% 
 

Full Payment 
 

No Corrective Action 
 

6.3-6.9% 
 

$2.00 
 

EA 
 

7.0-8.0% 
 

$5.00 
 

EA 

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

NOTES: *The Contractor shall remove and replace the entire sublot that is deficient 
 EA = Engineering Analysis per Section 321.10.6 
 Removal for In-place Air Voids Greater than 11.0% is not eligible for Section 321.10.6. 
 
If an agency or Engineer is purchasing asphalt concrete directly from a commercial material supplier, the agency or Engineer 
will use Section 321.10, and specifically Tables 321-3A or 321-3B as applicable, 321-4 and 321-5 from Section 321.10, when 
determining the acceptance of the asphalt concrete with the material supplier.  
 
321.10.3 Surface Testing:  If directed by the Engineer surface drainage test shall be performed. The completed surfacing shall 
be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps, depressions or irregularities. 
An acceptable surface shall not vary more than 1/4 inch from the lower edge of a 12-foot straightedge when the straightedge is 
placed parallel to the centerline of the roadway.  The straightedge shall be furnished by the contractor and shall be acceptable 
to the Engineer. 
 
All streets shall be water tested for drainage in the presence of the Engineer or designated representative before final 
acceptance.  Any areas not draining properly shall be corrected to the Engineer’s satisfaction at the Contractor’s expense. 
Water for this testing shall be provided and paid for by the Contractor.  
 
When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the specified 
tolerance, or shall be cut out along neat straight lines and replaced with fresh hot mixture and thoroughly compacted to conform 
with and bond to the surrounding area.  Materials and work necessary to correct such deviations shall be at no additional cost to 
the Contracting Agency. 
 
321.10.4 Asphalt Pavement Thickness:  Asphalt Pavement thickness will be determined from cores secured from each 
sublot for this purpose. Such cores will be taken and measured by the Asphalt Concrete Coring Method. This method can be 
found at in Section 321.14. Each core location will be patched by the party responsible for the testing.  
 
If the pavement thickness is deficient from the target thickness by 0.25 inches or less, it will be paid for at the contract unit 
price. If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is not the owner (i.e. permits) 
the following steps will apply: 
 

(1) If the thickness deficiency of the pavement exceeds 0.25 inch, the limits of the deficient area will be evaluated by 
coring at maximum intervals of 100 feet from the deficient core. The thicknesses of the original deficient core will be 
averaged with the thicknesses of the cores taken from 100 feet on each side of it to determine compliance with the 
acceptance requirements.  If the resulting average thickness deficiency is greater than 0.25 inch, additional cores may be 
required to define the limits of the deficient area, and shall not be used for re-evaluating acceptance. 
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Compaction will be deemed to be acceptable on the condition that the asphaltic concrete is compacted using the type of 
compactors specified, ballasted and operated as specified, and with the number of coverages of the compactors as specified. 
 
321.10.5.2 Pavement Greater than 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 321.10.1.  
 
The Engineer will designate one random test location for each sublot and the acceptance laboratory will obtain one core from 
that location. Regardless of sublot quantities or boundaries, a minimum of one core will be obtained per residential street and a 
minimum of one core per travel lane for collector and arterial streets. The outside one foot of each pass of the pavement course 
or any unconfined edge will be excluded from testing. The Engineer may exclude areas from the compaction lot that are not 
accessible by normal compaction equipment. 
 
The Contractor will provide the traffic control to facilitate any coring operations necessary for compaction acceptance. 
 
Cores will be taken per the Asphalt Concrete Coring Method. This method can be found in Section 321.14. 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 8.0% or less, the asphalt concrete will be paid for at the contract unit price. If the 
pavement density has in-place voids greater than 8.0%, the deficient area will be evaluated within the sublot by coring at 
maximum intervals of 100 feet from the deficient core(s). If both cores in a sublot are deficient, 3 to 4 additional cores may be 
necessary to re-evaluate acceptance.  The in-place voids of all the original core(s), whether deficient or acceptable, will be 
averaged with the in-place voids of the cores taken for re-evaluation to determine compliance with the acceptance 
requirements.  If the average of the in-place voids is greater than 8.0% then Table 321-8 shall apply to the sublot.  Additional 
cores may be required to define the limits of the deficient area, and shall not be used for re-evaluating acceptance. 
 

TABLE 321-8 

PAVEMENT DENSITY PENALTIES 
Limits of In-place Air Voids for 

design lift thicknesses 1.5 inches and 
greater 

 

When the contracting agency is the owner: 
 

Payment Reduction 
($ per ton of asphalt concrete) 

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

 
Corrective Action 

Below 3.0% Removal* or EA Removal* or EA 

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

4.0% to 8.0% Full Payment No Corrective Action 

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

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

Greater than 10.0% Removal* or EA Removal* or EA 

 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
  EA = Engineering Analysis per Section 321.10.6 
  Removal for In-place Air Voids greater than 11.0% is not eligible for Section 321.10.6. 
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include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the plans or 
as directed by the Engineer. 
 
321.13 PAYMENT: 
 
The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as adjusted per 
Section 321.10, which price shall be full compensation for the item complete, as herein described and specified.   
 
Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer. 
 
No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actual field 
measurement of area covered, design thickness, and the mix design unit weight. The calculations and payment for overrun will 
be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete course, the 
Engineer may authorize a quantity increase in excess of 10 percent for a subsequent asphalt concrete course. In such cases, the 
quantity in excess of 10 percent will be paid for at the lowest unit price. 
 
Agency required repairs of existing pavement prior to roadway overlay operations will be paid for as a separate pay item.  
 
Except as otherwise specified, no separate payment will be made for work necessary to construct miscellaneous items or 
surfaces of asphalt concrete. 
 
321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 4” or 6” diameter 
 
321.14.1 Scope:  This method is to establish a consistent method of the use of a diamond bit core to recover specimens of 4 or 
6 inch diameter for laboratory analysis and testing.  The method will require the use of: water, ice (bagged or other suitable 
type), dry ice, and a water-soap solution to be utilized when coring asphalt rubber concrete.  Individuals doing the specimen 
recovery should be observing all safety regulations from the equipment manufacturer as well as the required job site safety 
requirements for actions, and required personal protective equipment. 
 
321.14.2 Core Drilling Device:  The core drilling device will be powered by an electrical motor, or by an acceptable gasoline 
engine. Either device used shall be capable of applying enough effective rotational velocity to secure a drilled specimen. The 
specimen shall be cored perpendicularly to the surface of pavement, and that the sides of the core are cut in a manner to 
minimize sample distortion or damage.  The machinery utilized for the procedure shall be on a mounted base, have a geared 
column and carriage that will permit the application of variable pressure to the core head and carriage throughout the entire 
drilling operation. The carriage and column apparatus shall be securely attached to the base of the apparatus; and the base will 
be secured with a mechanical fastener or held in place by the body weight of the operator.  The core drilling apparatus shall be 
equipped with a water spindle to allow water to be introduced inside of the drill stem while operating.  The cutting edge of the 
core drill bit shall be of hardened steel or other suitable material with embedded diamond chips in the cutting surface. The core 
barrel shall be of sufficient diameter to secure a specimen that is a minimum of four or six inches or whichever is prescribed for 
necessary testing. The core barrel shall not be missing more than one of the teeth used for cutting; if so it shall be discarded and 
another barrel shall be used. The core barrel shall also be a minimum of two inches longer than the anticipated depth of 
pavement in accordance with project paving plans. 
 
321.14.3 Accessory Equipment:  A sufficient supply of ice and dry ice shall be provided to sufficiently cool the pavement 
prior to securing the samples from the designated areas in the pavement. The ice should also be used to adjust the temperature of 
the water used to cool the core bit.  A water supply (usually a plastic 35 – 55 gal drum) with sufficient hose to introduce the 
water into and through the spindle of the coring device by gravity feed. The drum should be white or light in color to minimize 
excessive thermal heating of the water (for coring of asphalt rubber cores see Note 1).  At no time shall the water utilized in the 
coring operation exceed 65o F during the coring operation. Ice shall be utilized to ensure the temperature control of the water 
being introduced during the cutting operation.  An ice chest or other suitably insulated container that can maintain a 
temperature of less than 70o F shall be used to secure the specimens during transport. The container will be equipped with flat 
shelving that will support the drilled cores throughout the entire specimen dimension during transport back to the testing 
facility. 
 
Miscellaneous hand tools to remove the drilled specimen from the drill hole or the core barrel taking great care in not disturbing 
the specimen more than necessary (refer to fig. 1 in ASTM D5361-05). 
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PORTLAND CEMENT CONCRETE PAVEMENT (PCCP) 
 

324.1 DESCRIPTION: 
 
This item shall consist of construction of a pavement composed of plain jointed Portland cement concrete on a prepared 
subgrade. The Contractor shall furnish all labor, materials and equipment necessary for the construction of the pavement in 
accordance with these specifications and in reasonably close conformity to the lines, grades, thicknesses and details indicated 
by the plans or as established by the Engineer. All tests shall be performed by a laboratory approved by the Engineer. 
 
324.2 MATERIALS: 
 
324.2.1 Portland Cement Concrete:  Portland cement concrete shall conform to the applicable requirements of MAG 
Standard Specifications Section 725 and the additional requirements of this Section. 
 
Concrete shall develop a modulus of rupture of not less than 520 psi within 14 days after placement and not less than 650 psi at 
28 days' age as determined by tests of specimens fabricated in accordance with ASTM C31 and tested in accordance with 
ASTM C78 procedures. The Contractor shall submit data acceptable to the Engineer at least 30 days in advance of the start of 
concrete paving operations which demonstrate that concrete produced with materials and proportions as proposed for use in the 
construction will conform to the modulus of rupture requirements of these specifications. The data shall include results of 
compressive strength tests conducted at the same age as modulus of rupture tests to establish the correlation which can be 
expected between the flexural and compressive strength properties of the concrete. The Engineer may, at his option, use 
compressive strength tests of specimens fabricated in accordance with ASTM C31 and tested in accordance with ASTM C39 to 
verify conformance to the modulus of rupture requirements of these specifications. 
 
The maximum concrete slump shall be as determined by the approved mix design. 
 
324.2.2 Concrete Materials:  Portland cement conforming to the requirements of ASTM C150 for Type III, and low-alkali, 
may be used at the Contractor's option. Aggregates shall be crushed rock or gravel conforming to the requirements of ASTM 
C33. Coarse aggregate gradation shall conform to requirements for Size No. 57. Fine aggregates shall have an average sand 
equivalent of not less than 75 when tested in accordance with the requirements of AASHTO T-176 or ASTM D2419. 
 
324.2.3 Reinforcement:  Tie bars shall be deformed billet steel reinforcing bars conforming to the requirements of ASTM 
A615, Grade 40. 
 
Dowel bars shall be plain round bars conforming to the requirements of ASTM A615, Grade 40. One-half the length of each 
dowel bar shall be painted with one coat of tar paint. 
 
Metal sleeves of an approved design shall be provided for use with dowel bars. Sleeves shall cover 2 inches, plus or minus 1/4 
inch, of the dowel, shall have a closed end with a suitable stop to hold the end at least 1 inch from the end of the bar, and shall 
be designed to prevent collapse during construction. An approved basket support shall be used to hold bars parallel to pavement 
surface. 
 
324.2.4 Curing Materials:  Materials for curing concrete shall conform to the requirements of Section 726. 
 
324.2.5 Joint Materials:  Joint sealant shall be a one component, hot-poured type, conforming to the requirements of ASTM 
D3406. 
 
Back-up rod or tape and bond breakers provided to control the depth of sealant, achieve the desired shape factor, support sealant 
against indentation and sag, or to prevent bond of the sealant to the bottom concrete surface shall be compatible with the joint 
sealant material. 
 
Other pour-type joint sealants conforming to the requirements of Subsection 729.2 may be used if approved by the Engineer. 
 
Preformed expansion joint filler shall conform to the requirements of ASTM D1751.  
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CRACK SEALING 
 

337.1 DESCRIPTION: 
 
This work consists of furnishing and placing sealant material in Contractor prepared cracks and joints of asphalt concrete or 
Portland cement concrete pavements.  All cracks and joints, including the space between asphalt concrete pavement and the 
curb and gutter, which have a clear opening of one-quarter inch (¼”) or greater, shall be sealed for the length of the crack that 
equals or exceeds one-eighth inch (⅛”) in width. The Contractor shall notify the Engineer when cracks are encountered that 
have an opening greater than one inch (>1”).  The Engineer shall specify the treatment requirements for cracks having an 
average clear opening greater than one inch (>1”). 
 
337.2 MATERIALS:  
 
Sealant materials shall be a premixed, single component mixture of asphalt cement, aromatic extender oils, polymers, and 
granulized rubber in a closely controlled manufacturing process. Materials shall conform to the following specifications when 
heated in accordance with ASTM D5078 and the manufacturer’s maximum safe heating temperature.  
 

TEST  REQUIREMENT  
Cone Penetration (ASTM D5329) 20-40  
Resilience (ASTM D5329)  30% Minimum  
Softening Point (ASTM D113) 210°F (99°C) Minimum  
Ductility, 77°F (25°C) (ASTM D113)  30 cm Minimum  
Flexibility (ASTM D3111 *Modified)  Pass at 30°F (-1°C)  
Flow 140°F (60°C) (ASTM D5329) 3 mm Maximum 
Brookfield Viscosity 400° (204°C) (ASTM D2669) 100 Poise Maximum 
Asphalt Compatibility (ASTM D5329) Pass 
Bitumen Content (ASTM D4) 60% Minimum 
Tensile Adhesion (ASTM D5329) 400% Minimum 
Maximum Heating Temperature 400°F (204°C) 
Minimum Heating Temperature 380°F (193°C) 
Flash Point (ASTM D92) 450°F Minimum 
*Specimen bent 90° over a 1-inch mandrel within 10 seconds.  

 
337.2.1 Certification and Quality Assurance: Prior to application, the Contractor shall submit certification of compliance to 
the Engineer for all materials to be used in the work. 
 
337.3 EQUIPMENT: 
 
The melter applicator unit shall be a self-contained double boiler device with the transmittal of heat through heat transfer oil.  It 
must be equipped with an on board automatic heat controlling device to permit the attainment of a predetermined temperature, 
and then maintain that temperature as long as required. The unit shall also have a means to vigorously and continuously agitate 
the sealant to meet the requirements of Appendix X1.1 of ATSM D6690. The sealant shall be applied to the pavement under 
pressure supplied by a gear pump with a hose and wand and direct connecting applicator tip.  The pump shall have sufficient 
pressure to apply designated sealant at a rate of at least three (3) gallons (11.4 L) per minute. Melter applicators shall be 
approved for use by the sealant manufacturer. 
 
337.4 CLEANING AND PREPARING CRACKS OR JOINTS: 
 
Immediately prior to application of sealant, all cracks and joints shall be cleaned of debris and dust. Cracks and joints shall be 
vacuumed during final cleaning.  
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337.4.1 Routing: Routing, when specified, shall create a sealant reservoir. Cutting should remove at least ⅛” from each side 
and produce vertical, intact surfaces with no loosely bonded aggregate. Routing of joints and cracks shall produce a reservoir 
having a nominal size of ¾” wide x ¾” deep.  Variations from the nominal size are subject to acceptance or rejection at the 
engineer‘s discretion.  
 
337.4.2 Vacuuming: Final cleaning shall thoroughly clean cracks and joints to a minimum depth of 1”.  The vacuum unit shall 
use high pressure 90 psi minimum, dry oil free compressed air to remove remaining dust. The high pressure tool shall be 
integral with a vacuum unit to collect the dust and residue.  Both sides of the crack or joint shall be cleaned.  Surfaces will be 
inspected to assure adequate cleanliness and dryness.  
 
337.5 APPLICATION:  
 
337.5.1 Weather: In no case shall sealant be placed during damp roadway conditions such as wet roadway surfaces or damp 
material inside the cracks. Operations stopped by the Engineer, due to weather, shall be at no additional cost to the contracting 
Agency. If installing at night, ensure that dew is not forming on the pavement surface. 
 
Sealant material shall only be applied when pavement temperature exceeds 40°F (4°C). If pavement temperature is lower than 
40°F (4°C), it may be warmed using a heat lance that puts no direct flame on the pavement.  
 
337.5.2 Temperature: Sealant temperatures should be maintained at the maximum heating temperature recommended by the 
manufacture.  
 
337.5.3 Placement of Sealant: The sealant shall be applied in cracks, joints, and sealant reservoirs uniformly from bottom to 
top and shall be filled without formation of entrapped air or voids.  
 
Cracks and joints shall be slightly overfilled then leveled with a 3” sealing disk or v-shaped squeegee to create a neat band 
extending approximately 1” on each side of the crack or joint for surface waterproofing. The band shall be as thin as possible 
and shall not extend more than ⅛ inch above the pavement surface.  
 
If the pavement is to be overlaid with Hot Mix Asphalt within six months of sealant application, cracks shall be routed, and 
sealant placement shall be recessed ¼” in the crack or joint reservoir with no over band. If routing is not used, the sealant over 
band thickness and width should be kept as narrow and thin as possible. 
 
During and after placement of the sealant, the Contractor shall protect against harm to persons or animals that may be exposed 
to the hot material.  
 
337.5.4 Unacceptable Work: The Contractor, at no additional cost to the contracting Agency, shall correct unacceptable work. 
Unacceptable work shall include, but not be limited to, unsealed cracks, material wastage on the sides of the roadway, and 
excess quantities of material on the roadway that adversely affects driving. 
 
Correction of unacceptable work shall be accomplished within five working days after notification from the Engineer of the 
unacceptable work. The Contractor shall not progress to a new area until the unacceptable work is corrected to the satisfaction 
of the Engineer. 
 
337.5.5 Reporting Requirements: The Contractor shall meet with the Engineer or the Engineer’s designated representative on 
a daily basis and supply a signed daily report indicating the amount of crack sealant material applied for the day in total pounds 
and total square yards of pavement sealed. In addition, the Contractor shall supply the Engineer with the dates of completion of 
each road segment. 
 
337.6 OPENING TO TRAFFIC:  
 
Sealant material shall not be exposed to traffic until fully cured. If the sealed area must be open to traffic, blotter material shall 
be applied to the surface of all uncured sealant material.  
 
All sealed cracks that have an average clear opening of 1½ inches or greater shall have blotter material applied prior to opening 
to traffic.  
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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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CONCRETE CURB, GUTTER, SIDEWALK, SIDEWALK RAMPS, DRIVEWAY AND ALLEY ENTRANCE 
 
340.1 DESCRIPTION: 
 
The various types of concrete curb, gutter, sidewalk, sidewalk ramps, driveways and alley entrances shall be constructed to the 
dimensions indicated on the plans and standard detail drawings.  
 
340.2 MATERIALS:  
 
Concrete shall conform to the requirements of Section 725. Concrete class shall be as noted on the standard details. 
 
Expansion joint filler shall be ½-inch thick preformed bituminous material in compliance with Section 729, unless otherwise 
noted.  
 
340.2.1 Detectable Warnings: Truncated dome dimensions and spacing for detectable warnings are defined by the Americans 
with Disabilities Act Accessibilities Guidelines (ADAAG) for optimal detect-ability and public safety. Detectable warnings 
shall consist of raised truncated domes aligned in a square grid pattern in conformity to the 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 edges shall be sized and installed so that dome spacing is maintained across adjoining edges. Each dome 
shall have a minimum static friction of coefficient of 0.8 as tested per ASTM C1028. 
 
340.2.1.1 Color and Contrast: 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. 
 
340.2.1.2 Materials: 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. 
 
340.2.1.3 Attachment System: 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 an anchoring method that assures constant 
contact of the detectable warning bottom surface with the concrete as it cures, thus rendering the ramp a single monolithic 
structure. The thicker and heavier detectable warnings lowered into pre-formed recesses in the concrete substrate must 
demonstrate a firm fitting into metal reinforced frames without gaps along the edges that can channel water, sand, or debris. 
They must also be able to resist movement (i.e. sliding, rocking, or lifting) once in service. All attachment systems shall be 
approved by the local jurisdictional agency. 
 
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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Arizona registered engineer and have the professional seal affixed.  
 

Table 340-1 
Description Percent Fines (– #200 sieve) (1) Plasticity Index (2) Additional Testing 

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

Description % Swell (3)   
Non-expansive < 1   

Marginally expansive 1 – 3   
Expansive > 3   

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

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

 
Material removed for construction shall not be placed on the base and/or surfacing material already in place on the roadway nor 
shall the excavated material be placed in such a manner as to interfere with access to property or traffic flow in the street. 
 
340.3.2 Formwork: Concrete curbs, gutters and sidewalks shall be constructed by the conventional use of forms, or may be 
constructed by means of an appropriate machine when approved by the Engineer.  
 
If machines designed specifically for such work and approved by the Engineer are used, the results must be equal to or better 
than that produced by the use of forms. If the results are not satisfactory to the Engineer, the use of the machine shall be 
discontinued and the Contractor shall make necessary repairs at his own expense. All applicable requirements of construction 
by use of forms shall apply to the use of machines.  
 
Forms conforming to the dimensions of the curb, gutter, sidewalk, sidewalk ramps, driveway, and alley entrance shall be 
carefully set to line and grade, and securely staked in position. The forms and subgrade shall be watered immediately in 
advance of placing concrete. 
 
Forms shall be thoroughly cleaned each time they are used, and shall be coated with a light oil, or other releasing agent of a type 
which will not discolor the concrete.  
 
340.3.3 Concrete Placement: The concrete shall be thoroughly spaded away from the forms so that there will be no rock 
pockets next to the forms. The concrete may be compacted by mechanical vibrators approved by the Engineer. Tamping or 
vibrating shall continue until the mortar flushes to the surface, and the coarse aggregate is below the concrete surface. The 
surface shall then be struck off and worked to grade and cross section with a float. 
 
If machine placement is used, the machine shall place, consolidate and finish the concrete in one complete pass, requiring a 
minimum of hand finishing producing a dense and homogeneous section. A form shall trail behind the machine for such a 
distance that no appreciable concrete slumping will occur. Final finishing shall be as specified in Section 340.3.7, Form 
Removal and Finishing. 
 
340.3.4 Joints: Shall be constructed in a straight line, vertical plane and perpendicular to the longitudinal line of the sidewalk, 
curb and gutter, single curb, etc., except in cases of curved alignment, where they shall be constructed along the radial lines of 
the curve. 
 
Curb and gutter joints shall match the location of concrete pavement joints when abutting concrete pavement.  
 
The space between joints in curbs and gutters (space between contraction joints or between contraction and expansion joints) 
shall not exceed ten feet. 
 
Sidewalk that abuts curb or gutter shall have joints that match the curb or gutter joints. 
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The space between sidewalk joints shall not exceed 125% of the sidewalk width (for example: maximum joint spacing for 5 
foot wide sidewalk is 6.25 feet).  
 
340.3.4.1 Expansion Joints: Expansion joints shall be constructed to the full depth and width of the concrete. The expansion 
joint material shall extend fully through the concrete and one inch into the subgrade with the top of the expansion joint material 
one-quarter inch below the top surface. Expansion joint material shall be secured in place prior to placement of concrete.  
 
Expansion joints shall be installed along all abutting structures to provide complete separation from the structure. 
 
Sidewalk, curb, and gutter expansion joints shall be installed at all radius points, at both sides of each driveway, at both sides of 
each alley entrance. The maximum distance between expansion joints shall be 50 feet.  
 
340.3.4.2 Contraction Joints: Unless otherwise specified, the large aggregate in contraction joints shall be separated to either 
side of the joint for a minimum depth equal to 25% of the concrete thickness; the finished depth shall be a minimum of 3/4 inch.  
 
340.3.5 Edges: All exposed edges shall be shaped with a suitable tool to form edges having the shape as indicated on the 
referenced detail.  
 
340.3.6 Detectable Warnings: Detectable warnings shall be installed perpendicular to the direction of pedestrian/wheelchair 
travel and have a minimum width of 24 inches measured perpendicular to the edge of the roadway or rail crossing. The base 
surface of detectable warnings shall be installed flush with the adjacent walkway surface; the truncated domes shall extend 
above the walkway surface. The boundary between detectable warnings and the adjacent walkway shall provide a flush uniform 
surface that will not cause ponding of water nor present a tripping hazard. Partial domes at the edge of the detectable warning 
shall be made flush to match the base surface of the detectable warning. Detectable warnings installed on curb ramps shall 
extend the full width of the ramp depression. 
 
Detectable warnings installed on sidewalk ramps shall modify the sidewalk concrete thickness at the detectable warning to 
provide a minimum concrete thickness of four-inches (4”). When detectable warnings are modules inset into the sidewalk ramp, 
the bottom surface of the sidewalk shall be lowered a distance equal to or greater than the module thickness to maintain the 
minimum sidewalk thickness. The sidewalk bottom surface shall have a minimum transition taper length of 12” between the 
thickened and normal depth sections of sidewalk. The detectable warning surface shall be located so that the edge nearest the 
curb line is 6 inches minimum and 8 inches maximum back from the face of curb. 
 
Detectable warning surfaces for pedestrian at-grade rail crossings not located within a street or highway shall be installed on 
each side of the rail crossing, located as shown on plans. Detectable warnings shall extend the full width of the pedestrian 
walkway. 
 
340.3.7 Form Removal and Finishing: The front face form shall not be removed before the concrete has taken initial set and 
has sufficient strength to carry its own weight. Gutter forms and rear forms shall not be removed until concrete has hardened 
sufficiently to prevent damage to the edges. Any portion of concrete damaged while stripping forms shall be repaired or 
replaced at no additional cost to the Contracting Agency.  
 
After the forms are removed, the joints shall be tooled and the surface finished with a float to remove all imperfections.  As 
needed, retool joints after finishing to prevent groove bonding.  In all cases, the resulting surface shall be smooth and of 
uniform color with all rough spots, projections, and form stakes removed. No plastering of the concrete will be allowed. The 
concrete work shall have a true surface; shall be free from sags, twists, or warps; have a uniform appearance; and be true to the 
lines, grades, and configurations indicated on the drawings. 
 
Surfaces shall be light broom finished; flow lines shall be troweled for a smooth finish.  
 
If the evaporation rate on the concrete surface exceeds the rate of bleeding of the concrete due to weather conditions, materials 
used, or for any other reason, and there is any likelihood of the fresh concrete checking or cracking before the curing operation, 
measures shall be taken to prevent the rapid evaporation of water from the surface during finishing operations.  When allowed 
by the Engineer, the addition of water to the surface may be permitted as an indirect fog spray with approved spray equipment 
immediately after screeding and/or between finishing operations. A commercial evaporation reducer that forms a 
monomolecular film may also be sprayed onto the concrete surface in accordance with the manufacturer’s recommendations.  
At no time will free water/evaporation reducer be worked into the concrete surface. Approved measures shall continue until 
curing operations per Section 340.3.8, Curing, are started in the particular area affected. 
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The Contractor shall stamp the company name and year on each end of the sidewalk or sidewalk 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 sidewalk 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 or improper shape. 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. 
 
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 sidewalk ramps with soil native to the 
area to the lines and grades shown on the plans. 
 
340.5 MEASUREMENT:  
 
Concrete curbs and gutters of the various types shown on the plans and in the proposal will be measured along gutter flow line 
through inlets, catch basins, driveways, sidewalk ramps, etc., by the lineal foot to the nearest foot for each type, complete in 
place. 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. 
 
Concrete sidewalks, driveways, alley intersections, valley gutters and aprons will be measured to the nearest square foot 
complete in place. 
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Detectable warnings shall not be measured for payment. Detectable warnings are considered integral to the walking surface that 
they form a part of and the cost is included in the related pay item.  
 
Curb ramp installations shall be measured as complete installed units and shall include the ramp curb and the walking surfaces 
between the ramp curb and back of curb and gutter or single curb. 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. 
 
340.6 PAYMENT:  
 
Payment will be made in accordance with the unit prices or lump sums as set forth in the proposal. Such payment shall include 
full compensation for furnishing all labor, material, tools and equipment and accomplishing all work in conformance with the 
contract documents.  
 
Over-excavation of soft, expansive or unsuitable materials and installation granular materials will be paid as a separate pay 
item, not included with the above measured pay items. 
 
 
 

- End of Section -
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ADJUSTING FRAMES, COVERS, VALVE BOXES METER BOXES AND PULL BOXES 
 

345.1 DESCRIPTION: 
 
The Contractor shall furnish all labor, materials, and equipment necessary to adjust all frames, covers and valve boxes as 
indicated on the plans or as designated by the Engineer. The frames shall be set to grades established by the Engineer. 
 
The Contractor may elect to remove old frames, covers, and valve boxes and then install new frames and/or boxes in 
accordance with standard detail drawings at no additional cost to the Contracting Agency. 
 
The Contractor shall be responsible for maintaining an accurate description and location of all items to be adjusted.  The 
locations shall be referenced with map documentation by the use of swing ties or GPS locations. This information shall be 
supplied to the Engineer and utility owner(s) prior to taking any action that would hide or restrict access to the items to be 
adjusted.  
 
Any missing or defective frames, covers, valve boxes or related hardware shall be reported to the Engineer in writing during the 
initial location process to allow for timely replacement. The Engineer shall be responsible for providing replacement items to 
the contractor. The contractor is responsible for providing items required to accomplish the required adjustments such as 
additional adjusting rings, valve box extensions, meter box extensions, and pull box extensions.  
 
345.2 LOWERING PROCEDURE: 
 
If required, manholes, valve boxes, or survey monuments located within the paved areas to be milled or reconstructed shall be 
lowered to an elevation that will allow required work to be accomplished without damaging the facilities. Care shall be taken to 
prevent entrance of any material into the lowered facilities. Lowering shall be to a depth that will prevent damage to the utility 
during the construction activities.  
 
All manhole frames, valves boxes, survey hand hole frames and related items removed by the contractor during the lowering 
process shall be maintained in a secure area, and the contractor shall bear full responsibility for the material. Any hardware 
items lost or damaged by the contractor shall be replaced in kind, at no additional cost to the Contracting Agency.  
 
Preparation for Milling: Temporary asphalt concrete shall be placed over the steel plate filling the excavated area. The 
temporary pavement shall be maintained until removed during the adjustment to final grade. For manholes located on major 
streets that are to be kept opened to vehicular traffic, hot mix asphalt shall be used to backfill the excavated areas and 
compacted flush with the existing pavement prior to opening up to traffic. In residential or low volume streets with minimal 
traffic, cold mix or other approved product may be used for temporary pavement. No measurement or payment shall be made 
for temporary pavement placement or removal. 
 
345.3 ADJUSTING FRAMES: 
 
The Contractor shall loosen frames in such a manner that existing monuments, cleanouts, manholes, and valve boxes will not be 
disturbed or damaged. Debris shields shall be used to prevent debris from entering sanitary or storm sewers. All loose material 
and debris shall be removed from the excavation and the interiors of structures prior to resetting frames. If dirt or debris enters 
the sewer system the contractor shall be responsible for cleaning the sewer system for a minimum of one reach (the next 
downstream structure from the contamination point.)   
 
Frames shall be set to match finished grade or the elevations and slopes established by the Engineer. Manhole frames  shall be 
firmly blocked in place with masonry or metal supports. Spaces between the frame and the facility shall be sealed on the inside 
to prevent any concrete from entering the hand hole or manhole. A Class AA concrete collar shall be placed around and under 
the frames to provide a seal and properly seat the frame at the required elevation and slope. Concrete shall be struck off flush 
with the top of the existing pavement. 
 
Adjustments of utilities, if located within the asphalt pavement, shall be made after placing the final surface course when there 
is only a single lift of pavement required. When there are multiple lifts of pavement required, adjustments may be made before 
the final surfacing or as directed by the Engineer. 
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After removal of the temporary asphalt pavement in the area of adjustment, and prior to placement of the final concrete collar 
ring (as shown on Details 270 and 422) the asphalt pavement in proximity of the adjustment shall be be rolled with a 
self-propelled steel wheel roller if requested by the Engineer.  
 
345.4 ADJUSTING VALVE BOXES: 
 
Valve boxes shall be adjusted to the new elevations indicated on the plans, or as established by the Engineer. 
 
Adjustable valve boxes shall, if possible, be brought to grade by adjustment of the upper movable section. Any excavated area 
shall be filled with Class AA concrete to the level of the existing pavement, or as directed by the Engineer. 
 
Concrete pipe valve boxes in areas not subject to vehicular traffic shall be adjusted to grades by installing a suitable length of 
metal or concrete pipe, of the same inside diameter as the present valve box, and reinforcing the outside with a concrete collar 
extending from at least 2 inches below the joint up to and flush with the top of the valve box extension. This collar shall be of 
Class AA concrete. The dimension from the outside of the box to the outside of the collar shall not be less than 2 inches. This 
adjustment will be known as Type B. 
 
In areas subject to vehicular traffic and where the existing valve box is a Type B, the adjustment to the new elevation shall be 
made using the old cover and installing a new 8 inch frame in accordance with the standard detail for installation of valve boxes 
in vehicular traffic areas. This adjustment shall be known as Type BA. 
 
Adjustment of existing Type A valve boxes to the new elevations shall be as described in Subsection 345.2.  This adjustment 
shall be known as Type A. 
 
345.5 ADJUSTING MANHOLE AND VALVE COVERS WITH ADJUSTMENT RINGS: 
 
Adjusting rings may be used to raise manhole covers in asphalt pavements when deemed acceptable by the Engineer.  The 
amount of adjustment, thickness of seal or overlay, and cross slope will be considered when using adjusting rings.  Each 
location where an adjusting ring is used must have a sufficient depth of asphalt to assure the proper installation and operation of 
the ring.  The rings shall be made of a concrete, non-metallic, polypropylene or fiberglass material and installed per the 
manufacturer’s specifications. The rings shall be approved by the Engineer. 
 
The concrete collar ring around the frame or valve box shall be circular, and shall be a minimum of eight (8) inches thick, 
placed flush with the adjacent new pavement surface. Concrete shall be a minimum of Class AA on all paved streets. All 
concrete shall be obtained from plants approved by the Engineer.  
 
If required by the Contracting Agencies specifications or details, a single No. 4 rebar hoop will be placed in each adjustment 
collar. The hoop diameter shall be such that its placement is centered between the edge of the manhole frame or valve box, and 
the outer edge of the concrete collar, the depth of the hoop shall be centered in the thickness of the collar. Each concrete ring 
shall be scored radially at quarter-circle points. Score lines shall be ¼ -inch wide by ½ - inch deep. The concrete collar surface 
shall be rough broom finished. (See Details 270 and 422). 
 
Traffic shall not be allowed on the concrete collars until the concrete had reached a minimum compressive strength of 2500 psi 
on residential and 3000 psi on collector and major streets. On major streets the contractor shall use “high-early” in the concrete 
mix, approved by the Engineer, to minimize delay in reopening the street(s) to traffic.  
 
345.6 MEASUREMENT: 
 
The quantities measured will be the actual number of frames, covers and value boxes of each type, adjusted and accepted. 
 
345.7 PAYMENT: 
 
Accepted quantities, will be paid for at the contract unit price.  Payment shall be compensation in full for all materials, labor, 
equipment and incidentals necessary to complete the work.  

- End of Section - 

Revised 2014  345-2 



 
PART 400 

 
RIGHT-OF-WAY AND TRAFFIC CONTROL 

 
Section Last  Title         Page 
 Revised 
 

401 1998 Traffic Control .................................................................................................................................... 401-1 

405 1998 Monuments .......................................................................................................................................... 405-1 

410 1998 Precast Safety Curbs ........................................................................................................................... 410-1 

415 2014 Flexible Metal Guardrail ..................................................................................................................... 415-1 

420 1998 Chain Link Fences............................................................................................................................... 420-1 

424 1998 Parkway Grading ................................................................................................................................. 424-1 

425 1998 Topsoils ............................................................................................................................................... 425-1 

430 2014 Landscaping and Planting ................................................................................................................... 430-1 

440 1999 Sprinkler Irrigation System Installation .............................................................................................. 440-1

Revised 2014 

 
 



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. 
 
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 A 653 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. 
 
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. 
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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 ½” 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 
the barrier markers shall conform to the color of the adjacent edge line. Silver-faced reflector tabs shall be installed on the right 
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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 ½” 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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430.3.3 Maintenance:  The Contractor shall be responsible for maintenance of the lawn areas until they are accepted by the 
Contracting Agency. This shall include watering, mowing, weeding and removal of all debris. 
 
430.4 DECOMPOSED GRANITE AREA: 
 
Decomposed granite shall be in accordance with Section 795. The Contractor shall confirm that a sufficient quantity is available 
so that the entire area will be of the same composition and appearance, and shall furnish a sample to the Engineer for approval 
as to color. 
 
After preliminary grading is completed and the area has been cleared and grubbed, a pre-emergence control, such as Surflan, or 
equal, shall be applied over the entire area, in accordance with the manufacturer's recommendations.  The decomposed granite 
shall be evenly distributed over the area with a minimum depth of 2 inches. Finish grading will be accomplished and the granite 
will be lightly watered and then compacted to an extent satisfactory to the Engineer. After compaction, a second treatment with 
the pre-emergence control will be accomplished. 
 
430.5 TREE, SHRUB, AND GROUND COVER PLANTING: 
 
The species, sizes, the manner in which to be furnished, and the approximate number are as shown in the plant list. The 
quantities, as listed, are approximate and the Contractor shall furnish and install all plant material necessary to complete the 
plantings as shown on the landscape plan. Change order adjustment will be made for unit price proposals, but not for lump sum 
proposals. 
 
430.5.1 Substitutions:  All requests for substitutions must be submitted in writing to the Contracting Agency prior to 
commencement of work on the project. The Contractor shall not take any further action concerning his request until a written 
approval or denial is received from the Contracting Agency. Plants of kinds other than those indicated on the plant list will be 
considered by the Contracting Agency only upon submission of proof that the specified plant is not reasonably procurable in the 
local region. Substitutions will resemble the specified plant in regards to appearance, ultimate height, shape, habit of growth, 
and general soil requirement. 
 
Substitution of a larger size of the same species may be made by the Contractor without written approval. However, the 
Contracting Agency will not be responsible for any additional costs incurred by the Contractor, either for the additional cost of 
the plants or for any additional planting costs. 
 
430.5.2 Plant Inspection Prior to Delivery to the Project Site:  Prior to delivery of any species to the project site, the 
Contractor shall make the necessary arrangement with the Engineer for an inspection of the plant material at the offsite location. 
Any plants found to be unsuitable in growth or condition or which are not true to name shall be removed and replaced with 
acceptable plants. 
 
430.5.3 Plant Protection after Delivery to the Project Site:  Plants transported to the site shall be planted as soon as 
possible. During any interim storage period, they shall not be exposed to excessive sun or drying winds. Any stock, that in the 
opinion of the Engineer has deteriorated due to exposure or has been damaged during transporting, will be removed and 
replaced at the Contractor's expense. 
 
430.5.4 Plant Location:  The Contractor shall stake out the location of planting areas and plantings pit prior to any excavation. 
Subject to the Engineer's approval, minor relocations may be accomplished at this time to avoid unsuitable conditions, such as 
utilities, rocky areas, poor soil, etc. If major relocations are necessary, the Engineer will provide revised plans. 
 
430.5.5 Ground Cover Areas:  The planting beds shall be brought to finish grade before spreading the fertilizer or 
conditioning material specified. Fertilizing and conditioning material shall be mechanically spread at a uniform rate over the 
entire bed area. After spreading, this material shall be uniformly cultivated into the upper 6 inches of soil using suitable 
equipment. The resulting soil shall be in a friable condition suitable for planting. A pre-emergence control application is 
required prior to planting. 
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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.  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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TRENCHLESS INSTALLATION OF STEEL CASING 
 
602.1 DESCRIPTION: 
 
The Contractor shall furnish all labor, material and equipment as required for the trenchless operation to install steel casing 
using horizontal earth auger boring, hand tunneling or pipe ramming.  
 
602.2 MATERIALS: 
 
The steel casing shall consist of steel plates rolled and welded into a cylinder.  Plate material shall meet the minimum 
requirements of ASTM A283.  Shop and field joints shall be butt welded in accordance with the minimum requirements of 
American Welding Society (AWS) D1.1/D1.1M. Welding shall be performed by AWS D1.1 certified personnel. 
 
The steel casing for pressurized carrier pipes shall be a minimum of 12-inches larger than the largest OD of the carrier line 
including pipe bells and flanges or the size indicated on the plans, whichever is greater. 
 
The steel casing for gravity carrier pipes shall be a minimum of 18-inches larger than the largest OD of the carrier line including 
pipe bells and flanges or the size indicated on the plans, whichever is greater. 
 
602.3 TRENCHLESS OPERATION: 
 
Before starting operations, the Contractor shall submit in accordance with Section 105.2, detailed shop drawings of the bore pit 
and receiving pit shoring, the casing, bulkheads, carrier pipe installation method, and welder certifications.  
 
The bore and reception pits for the trenchless operation shall be shored to safeguard existing sub-structures and surface 
improvements and to protect against ground movement.  
 
On steel casing 37-inches (ID) or larger, grout connections shall be provided at a maximum spacing of every 20-feet located at 
12 o’clock in the steel casing.  Upon completion of the boring operation, the contractor shall inspect each grout hole to 
determine if grouting is required.  Any void greater than 2 inches outside the casing will require the boring contractor to grout 
fill the void.  After grouting, the grout holes shall be closed with a threaded plug. 
 
Steel casing smaller than 36-inches (OD) installed by horizontal earth auger boring, hand tunneling or pipe ramming will not 
require outside grouting unless caving or earth movement occurs. 
 
602.4 DEWATERING: 
 
All water encountered during the trenchless operation shall be disposed of by the Contractor in a manner that will not damage 
public or private property or create a nuisance or health problem. The cost of furnishing pumps, pipes and equipment for 
dewatering shall be considered incidental to the work and no additional payment shall be made. 
 
602.5 CARRIER PIPE PLACEMENT: 
 
The tolerances allowed for the alignment and grade of carrier pipe shall comply with requirements of Section 610, 615 or 618 as 
applicable.  The Contractor shall be responsible to obtain the required line and grade for the carrier pipe. The carrier pipe shall 
not contact or rest on the casing. 
 
Pressurized carrier pipes, (i.e. water, gas, force main) shall be placed using casing spacers, wood skids or steel pipes for rails.  
Casing spacers shall be installed 3 per joint minimum with 8-foot maximum spacing. The annular space between the casing and 
carrier line shall be left empty unless otherwise directed.  When the annular space is to be filled, 3/8-inch pea gravel shall be 
used.   
 
Gravity carrier pipes, (i.e. sewer, storm drain, irrigation) shall be placed using wood skids or steel pipes for rails.  The annular 
space between the casing and carrier line shall be left empty unless otherwise directed.  When the annular space is to be filled, 
3/8-inch pea gravel shall be used.   
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Bulkheads consisting of brick and mortar or concrete shall be constructed on the ends of the casing; bulkheads shall be a 
minimum of 8-inches thick.  Alternative casing end closures may be substituted for brick and mortar or concrete bulkheads if 
approved by the engineer. 
 
PVC conduits for dry utilities, (i.e. communications, fiber, electric) shall be placed using non-metallic PVC casing spacers. The 
annular space between the casing and carrier line shall be filled as indicated in the contract documents.     
 
After completing the carrier pipe installation, the Contractor shall remove all loose and disturbed material in the bore pits and 
backfill the pits in accordance with Sections 601 and 336. 
 
602.6 MEASUREMENT AND PAYMENT: 
 
Measurement for steel casing shall be the number of horizontal linear feet from the end of casing in the bore pit to the end of 
casing in the reception pit.  Payment for steel casing shall be full compensation for furnishing all labor, material, tools, and 
equipment required for the trenchless installation of steel casing, complete in place including but not limited to carrier pipe and 
bulkhead placement and the excavation and backfilling of pits.  
 
 

- End of Section -
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SUBDRAINAGE 
 
605.1 DESCRIPTION: 
 
The subdrainage system shall be constructed in accordance with the notes and details shown on the plans and the applicable 
provisions of these specifications except as modified in the special provisions. 
 
605.2 CONCRETE: 
 
All concrete placed in drainage structures, subdrain outlets, pipe collars, and similar features of the subdrainage system shall 
conform to the applicable provisions of Section 725. 
 
605.3 SUBDRAINAGE PIPE: 
 
Subdrainage pipe, both perforated and non-perforated, shall be either bell and spigot concrete, bell and spigot vitrified clay, or 
corrugated metal pipe, as shown on the plans or specified in the special provisions. However, if the particular kind of pipe is not 
shown on the plans nor specified in the special provisions, subdrainage pipe shall be concrete pipe of at least standard strength 
quality and shall conform to the requirements of Section 736. Vitrified clay pipe shall conform to the requirements of Section 
743. Corrugated metal pipe shall conform to the requirements of Section 760. 
 
605.3.1 Pipe Joints:  Unless the pipe joints are of a self-aligning type, have the bottom half of the bell joint filled with mortar 
to securely hold the pipe in alignment and to bring the inner surface of abutting pipes flush and even. Where a tight joint for 
non-perforated pipe is required, the bell joint shall be completely filled with mortar. 
 
605.4 SUBDRAINAGE MANHOLES: 
 
Subdrainage manholes, including inlets, outlets, flap gates, gate boxes, and drop steps, shall comply with the requirements of 
the plans and the special provisions. 
 
605.5 FILTER MATERIALS: 
 
The filter materials shall be placed within the limits shown on the plans. The compositions of the filter materials shall each 
conform to one of the grading requirements in Table 605-1; the particular requirement to be used will be specified in the special 
provision. 
 
The materials used shall conform to requirements for concrete aggregates in Section 725.3; however, the requirements for 
grading, and reactivity, as stated therein, shall not apply. The minimum bulk specific gravity shall be 2.50, by ASTM C127. 
 

TABLE 605-1 
FILTER MATERIAL GRADING - % PASSING 

Screen or Sieve Size TYPE 
 F1 F2 F3 

3/4” 
3/8” 

No. 4 
No. 8 

No. 16 
No. 30 
No. 50 

No. 100 
No. 200 

 
100 

90 – 100 
75 – 90 
55 – 80 
30 – 60 
10 – 40 
0 – 15 
0 - 5 

100 
80 - 100  
60 – 85 
45 – 70 
30 – 55 
15 – 40 
5 – 20 
0 – 10 
0 - 5 

100 
70 - 100 
45 - 75 
30 – 60 
20 – 45 
10 – 30 
0 - 15 
0 - 5 
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WATER LINE CONSTRUCTION 
 
610.1 DESCRIPTION: 
 
The construction of all water lines shall conform to applicable standard specifications and details, except as otherwise required 
on the plans or as modified in the special provisions. 
 
610.2 GENERAL: 
 
All pipes shall be delivered, handled and installed in accordance with the manufacturer's recommendations and/or applicable 
provisions of AWWA standards for installation of the various types of water mains specified, insofar as such recommendations 
and provisions are not in variance with the standard specifications and details. 
 
Where water lines are to be constructed in new subdivisions or in conjunction with street repaving projects, the streets shall be 
pre-graded to within 6 inches of the new street subgrade prior to trenching or cut stakes shall be set for trenching. 
 
610.3 MATERIALS: 
 
All pipes for water lines shall be of the classes shown on the plans or as specified below. 
 
(A) The 4-inch through 16-inch diameter pipe sizes may be PVC C900 or ductile iron, except where a particular material is 
specified by the agency or the contract documents. All pipes shall be minimum 150 psi design unless otherwise specified. 
 
(B) Pipe 16 inches and larger may be either ductile iron, or concrete pressure pipe-steel cylinder type. 
 
Ductile iron water pipe and fittings per: Section 750. Concrete pressure pipe-steel cylinder type per: Section 758. C900 PVC 
per: AWWA C900-07. 
 
Service material containing brass or bronze must comply with the current NSF 61-8 standards at the time the project begins. 
 
All brass or bronze service material must meet the current AWWA C-800 standards. 
 
Any product used in water line construction containing brass or bronze that comes in contact with potable water shall meet the 
current NSF standards and federal law. 
 
610.4 CONSTRUCTION METHODS: 
 
All water mains in major streets shall have a minimum cover of 48 inches over the top of the pipe. Water mains in other 
locations shall have a minimum cover over the top of the pipe as follows: 
 
(A) 36 inches for mains smaller than 12 inches. 
 
(B) 48 inches for mains 12 inches and larger. 
 
Cover for water mains will be measured from existing or proposed finished grade of pavement or from natural ground, 
whichever is deeper. 
 
No water main shall be deflected, either vertically or horizontally, in excess of that recommended by the manufacturer of the 
pipe or coupling, without the appropriate use of bends or offsets. 
 
If adjustment of the position of a length of pipe is required after it has been laid, it shall be removed and rejoined as for a new 
pipe. 
 
Every precaution shall be taken to prevent foreign material from entering the pipe.  When on the project site, the ends of the 
pipe section shall be plugged, wrapped or tarped at all times when pipe laying is not in progress, which includes storage and 
staging at the site.  The pipe shall be stored on a pallet, blocking or other means to prevent foreign materials from entering the 
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pipe.  The pipe line shall be protected by a water-tight plug or other means approved by the Engineer when the pipe is in the 
trench if pipe laying is not in progress. 
 
Where restrained joints are specified on mains sixteen (16) inches in diameter and smaller, ductile iron pipe shall be used with 
an approved joint restraint method. 
 
On mains sixteen (16) inches in diameter and larger where plans specify welding joints and where ductile iron pipe is furnished, 
joints shall be restrained by an approved joint restraint method for the distance specified. 
 
Except as otherwise required in this specification, the special provisions, or by the Engineer, trench excavation, backfilling and 
compaction shall be in accordance with the requirements of Section 601. Backfilling may be accomplished as soon as the pipe 
line has been installed to the satisfaction of the Engineer, subject to the requirements for testing, as contained below. 
 
Hydrostatic testing shall be in accordance with this specification. 
 
All corporation stops used for testing and chlorination shall be left in the pipe line with the stop closed and all connecting pipe 
removed. 
 
Curb stops with flushing pipes or fire hydrants shall be installed at the ends of dead-end mains according to standard details. 
Thrust blocks shall be installed in accordance with this specification. 
 
Valve boxes and covers shall be according to standard details. 
 
Ductile iron pipe shall be installed in accordance with this specification and pipe and fittings shall be in accordance with 
Section 750. 
 
PVC C-900 pipe shall be installed in accordance with AWWA C900 and Section 601. 
 
610.5 SEPARATION: 
 
610.5.1 General:  Water lines and sewer lines shall be separated to protect water lines from contamination by sewer lines.   
 
The angle of a water line and sewer line crossing shall be limited to between (45) forty-five degrees and (90) ninety degrees.  
Intersection angles of less than (45) forty-five degrees shall not be allowed. 
 
Separation distances are measured from the outside diameter of the water or sewer line, or the centerline of a manhole.  
 
When water and sewer lines cannot meet separation requirements, extra protection is required as described in Subsection 
610.5.5 and shown in Standard Details 404-1, 404-2 and 404-3. 
 
Extra protection requirements for line crossings are measured from the closest outside surfaces of the sewer and water line. 
 
Water line service connections to individual building supply and distribution plumbing shall not be placed below sewer lines, 
and shall otherwise comply with the separation requirements of the applicable plumbing code as applied by the Agency 
(Administrative Authority).  Methods described for extra protection do not apply to these service lines. 
 
Water and sewer lines shall not be constructed parallel within a common trench. 
 
610.5.2 Water Line Separation from Gravity Sewer Lines: Water lines shall not be placed within two (2) feet horizontal and 
one (1) foot vertical above and two (2) feet vertical below gravity sewer lines. 
 
Extra protection is required where a water line is placed within six (6) feet horizontal and two (2) feet vertical above a gravity 
sewer line. 
 
Extra protection is required where a water line is placed within six (6) feet horizontal and any distance below a gravity sewer 
line.
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610.5.3 Water Line Separation from Pressurized Sewer Lines:  Water lines shall not be placed within six (6) feet 
horizontal and within two (2) feet vertical below or within two (2) vertical above a pressurized sewer line.  
 
Extra protection is required where a water line is placed within six (6) feet horizontal and within six (6) feet vertical above a 
pressurized sewer line.  
 
Extra protection is required where a water line is placed within (6) feet horizontal and any distance below a pressurized sewer 
line. 
 
610.5.4 Water Line Separation from Manholes:  Water lines shall not pass through or come into contact with any part of a 
sewer manhole and shall be separated six (6) feet horizontal from the center of a sewer manhole.  
 
610.5.5 Extra Protection:  New water lines that require extra protection from new sewer lines, shall have extra protection 
provided by using ductile iron pipe for both lines.  Lines of standard pipe length shall be centered at the point of crossing so 
that no joints exist within six (feet) horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal. 
 
New water lines that require extra protection from sewer lines, shall have identification wrap and/or tape installed on the water 
and sewer lines for the length that requires extra protection for each line. 
 
New water lines that require extra protection from existing sewer lines shall be constructed using the extra protection specified 
for new water lines, and the existing sewer line:  
 

(1) shall be reconstructed using a standard length of ductile iron pipe centered at the point of crossing so that no joints 
exist within six (6) feet horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal, or 

 
(2) shall be encased in 6 inches of concrete for the horizontal distance of the line that requires extra protection but for a 
distance no less than ten (10) feet horizontal. 

 
Existing water lines that require extra protection from new sewer lines shall provide for extra protection by:  
 

(1) constructing the new sewer line and reconstructing the existing water line using ductile iron pipe for both lines with 
standard pipe lengths centered at the point of crossing so that no joints exist within six (feet) horizontal and restrained or 
mechanical joints exist within ten (10) feet horizontal, or   

 
(2) encasement of both the existing water line and the new sewer line in six (6) inches of concrete for the horizontal 
distance of the lines that require extra protection but for a distance no less than ten (10) feet horizontal. 

 
(3) Extra protection for existing ductile iron water lines can be met by the installation of restrained or mechanical joints on 
the existing water line within ten (10) feet horizontal of the crossing and either  
 

(a) construction of new sewer line using a standard pipe length of ductile iron pipe centered at the point of crossing so 
that no joints exist within six (6) feet horizontal and restrained or mechanical joints exist within ten (10) feet 
horizontal, or  

 
(b) encasement of the new sewer line in 6 inches of concrete for the horizontal distance of the line that requires extra 
protection but for a distance no less than ten (10) feet horizontal. 
 

610.6 POLYETHYLENE CORROSION PROTECTION 
 
610.6.1 General:  Where called for in the plans and specifications or directed by the Engineer, pipe, valves and fittings shall 
be protected from corrosion by encasement in a polyethylene protective wrapping referred to hereafter as polywrap. Although 
not intended to be a completely air and water tight enclosure the polywrap shall provide a continuous barrier between the pipe 
and surrounding bedding and backfill. 
 
610.6.2 Materials:  The polywrap shall be of virgin polyethylene, not less than 8 mils in thickness, formed into tubes or sheets 
as may be required. Naturally pigmented material may be used where exposure to ultraviolet light will be less than 48 hours. 
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Otherwise the material shall be pigmented with 2 to 2 1/2 percent of well dispersed carbon black with stabilizers. 
 
The polywrap shall be secured as specified below with 2-inch wide pressure sensitive tape not less than 10 mils thick.  This 
flexible tape shall consist of a polyethylene or polyvinyl chloride backing with a synthetic elastomeric adhesive film comprised 
of butyl rubber. Tape shall remain flexible over a wide range of temperatures, with tensile strength and elongation properties in 
conformance with ASTM D1000.   
 
The minimum tube size for each pipe diameter shall be per Table 610-1. 
 

TABLE 610-1 
POLYWRAP FLAT TUBE WIDTHS 

Nominal Pipe Diameter (Inches) Cast Iron Or Ductile Iron With 
Push-On Joints (inches) 

Cast Iron or Ductile Iron With 
Mechanical Joints (inches) 

4 
6 
8 

10 
12 
14 
16 
18 
20 
24 

14 
17 
21 
25 
29 
33 
37 
41 
45 
53 

16 
20 
24 
27 
30 
34 
37 
41 
45 
53 

 
610.6.3 Installation:  The polyethylene tubing shall be cut into lengths approximately 2 feet longer than the pipe sections. 
With the pipe suspended from the center the tube shall be slipped over the spigot end and bunched up between the point of 
support and the spigot end. After the pipe is installed into the bell of the adjacent pipe the pipe shall be lowered to the trench 
bottom and the supporting sling removed from the center of the pipe. The pipe shall then be raised at the bell end enough to 
allow the tube to be slipped along the full length of the barrel with enough left at each end to overlap the adjoining pipe about 1 
foot. A shallow bell hole must be made at each joint to facilitate installation of the polywrap. 
 
Pull the bunched-up polywrap from the preceding length of pipe, slip it over the end of the new length of pipe, and secure in 
place with one circumferential turn of tape plus enough overlap to assure firm adhesion. Then slip the end of the polywrap from 
the new pipe section over the end of the first wrap until it overlaps the joint at the end of the preceding length of pipe. Tape it in 
place. 
 
The loose wrapping on the barrel of the pipe shall be pulled snugly around the barrel of the pipe, and excess material folded over 
the top of the pipe and the folds held in place by means of short strips of adhesive tape, at about 3 foot intervals along the pipe. 
 
Repair any rips, punctures or other damage to the tube with the adhesive tape or pieces of tube material secured with tape. 
 
Bends and reducers in the line shall be covered with polyethylene in the same manner as pipe. 
 
Valves, tees, crosses and outlets shall be wrapped with flat sheets of the same material. The sheets shall be passed under valves 
and brought up around the body to the stem. Edges shall be brought together, folded twice and secured with the adhesive tape. 
 
610.6.4 Payment:  Payment for this item shall be per the provisions of Subsections 109.4 and 109.5 of the specifications 
unless this item is specifically called for on the plans or in the supplemental specifications or special provisions as a specific 
component and pay item for a given project. 
 
610.7 VALVES: 
 
Valves shall be installed in accordance with AWWA C-600 or AWWA C-603 modified as follows: 
 
All tapping sleeves, gate valves, butterfly valves, air release and vacuum valves and corporation stops shall be in accordance 
with Section 630. 
 

Revised 2014 610-4 



SECTION 610 
 

610.13 COUPLINGS, JOINTS, GASKETS AND FLANGES: 
 
(A) Couplings: The couplings used to join the pipe to flanged valve adapters shall have a minimum working pressure of 150 
psi, and shall have a fusion-bonded epoxy finish. The coupling sleeves shall be carbon steel with a minimum yield of 30,000 
psi. The flanges shall have a minimum yield of 30,000 psi and be ductile iron or carbon steel for sizes up to 12”, or 
high-strength, low-alloy steel for sizes 14” and larger. 
 
(B) Joints: The joints and fitting shall conform to Sections 750 and 752. 
 
(C) Bolts and Nuts: 
 

(1) Bolts, studs, and nuts used in underground field flanged connections or for connecting fittings shall be carbon steel 
compliant with ASTM A307, Grade A unless Grade B is specified.  Bolts, studs, and nuts shall be in accordance with 
AWWA C111.  Bolts and studs shall have Class 2A thread tolerance with the corresponding nuts having Class 2B 
tolerance.  Bolts, studs and nuts shall have a hot-dipped zinc coating in accordance with ASTM F2329.  All bolt 
diameters shall normally be 1/8 inch smaller than the bolt hole diameter.  If specified, allowable exceptions to zinc 
coating shall be bolts, studs, and nuts made from 316 stainless steel per ASTM F593 or cadmium plated per ASTM 
B766.  All bolts shall be hexagonal heads. 

 
(2) The minimum requirement for underground mechanical joint connections using T-head bolts shall meet the 

requirements of AWWA C111 using a high strength low alloy steel manufactured for atmospheric corrosion resistance 
per ASTM A242. 

 
These bolted joints shall be protected as follows: Following installation and before backfilling, all couplings, steel flanges, 
bolts, nuts, anchor bolts and rods, bolting of all flanged valves, and all exposed steel shall be protected from corrosion by either 
of the two methods outlined below at the Contractor's option. 
 
(A) Below ground installations shall be coated with NO-OX-ID “A” with a film of not less than 1/32 inch thick and then coated 
with cement mortar not less than 1 inch thickness before backfilling. Cement mortar shall be composed of 1 part cement, ASTM 
C150, Type II, low alkali, to 3 parts sand. Before application of the cement mortar coating the area to be protected shall be 
covered with a layer of 2 x 2 inch No. 14 gage welded wire fabric, firmly wired in place. 

 
(B) Below ground installations shall be protected by the application of hot coal-tar enamel. The coal-tar enamel shall be in 
accordance with AWWA C-203 and shall be applied to the top part of the pipe or fittings by daubers for at least 2 coats for a 
total minimum thickness of 1/16 inch. The coal-tar for under side of the pipe flanges or fittings shall be applied by the pan or 
cocoon method as described below and in AWWA Manual M-11, Steel Pipe. 
 
Pan Method: The coating pan is securely anchored in place on the underside of the pipe and straddling the connection to be 
coated. The pan shall be wide enough so that the entire connection will be coated. 
 
Hot coal-tar enamel is poured into the pan, from one side only, until the pan is completely filled. The drain plug or valve, is then 
opened and the excess coal-tar drained out. The pan can then be removed. Details of the coating pan and corresponding 
dimensions are given in AWWA Manual M-11. 
 
The upper portion of the connection, and all remaining exposed steel pipe, will then be coated by the use of a dauber. The 
coal-tar coating shall be applied in at least 2 coats for a minimum thickness of 1/16 inch. The daubers and method of application 
shall conform to AWWA C-203. No thinning will be allowed. 
 
(C) Cocoon Method: The cocoon is formed by placing glass fiber cloth or roofing paper, of the proper width, around the 
underside of the connection and adjacent exposed steel pipe. The edges of the cocoon shall be securely fastened to the pipe. 
Backfill is lightly placed to the spring line, and the top of the cocoon is opened and layed back on the filled area and hot coal-tar 
enamel poured, from one side only, until the cocoon is completely filled. The loose backfill prevents rupture of the cocoon. The 
upper portion of the connection and remaining exposed steel pipe shall be coated as above. 
 
(D) Gaskets: Except as otherwise provided, all gaskets for pipe lines shall be one piece full faced gaskets from one-ply cloth 
inserted SBR rubber material. Gaskets for flanges 20 inches and smaller shall be from 1/16 inch thick material. Gaskets for 
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flanges 24 inches and larger shall be from 1/8 inch thick material. Gasket material shall be J-M 109 as manufactured by 
Johns-Manville Corporation or an approved equal. Physical characteristics of the rubber compound shall meet ASTM D2000, 
Class 4AA805A13. 
 
(E)  Flanges: Cast iron flanges shall conform to AWWA C-110 as to material, diameter, thickness, drilling, etc. Steel flanges 
shall be ring or hub type, and shall conform to AWWA C-207, Class D. All flanges shall be drilled and have flange diameters 
and bolt circles conforming to AWWA C-110, except bolt holes will be 1/8 inch larger than the bolts given for the various sizes. 
All bolts shall be as specified above and all flanges shall have a flat facing. 

 
610.14 BLOCKING: 
 
All pipe lines, valves and fittings 16 inches and smaller in diameter shall be blocked with concrete thrust blocks in accordance 
with standard details. Thrust block areas for pipe, valves and fittings larger than 16 inches in diameter shall be calculated for 
each size pipe, valve and fitting to be installed and shown on the plans. 
 
Thrust block areas shall be calculated on the basis of 200 psi test pressure bearing against undisturbed 3,000 psf soil. 
 
If soil or pressure conditions other than those stated above are encountered, the thrust block areas shall be calculated and 
submitted for approval. The areas stipulated in the standard details are minimum and shall not be decreased. 
 
When restrained/welded joints are specified to resist thrust forces, blocking is not required. 
 
With the Engineers approval, restrained/welded joints may be used in lieu of thrust blocks to resist thrust forces. 
 
610.15  HYDROSTATIC TESTING: 
 
Water lines, including all fittings and connections to the water mains shall be tested for watertightness by subjecting each 
section to hydrostatic testing in accordance with applicable provisions of AWWA C-600, except as modified below, and shall 
consist of pressure testing and allowance testing.  
 
The test section shall be slowly filled with potable water and all air shall be vented from the line. The rate of filling shall be as 
determined by the Superintendent of Water Distribution, with at least 24 hour notice required before tests are scheduled.  
 
The Contractor shall provide all vents, piping, plugs, bulkheads, valves, bracing, blocking, pumps, and measuring devices and 
all other equipment necessary for making the tests, including pressure gages, and shall pay the Contracting Agency for water 
used in the tests. 
 
Hydrostatic Testing: Pressure testing may be made before or after backfilling, but backfilling must be completed before 
allowance testing. If the pipe is center-loaded, a visual inspection for leaks may be made along the pipe line while the test 
section is under test pressure, and all visible leaks repaired. However, if mechanical compaction is to be used in the backfilling 
operations as spelled out in AWWA C-600, the tests shall not be made until the backfilling is completed and compacted. 
Backfill and compaction for the full distance encompassed by restrained/welded joints shall be completed prior to testing. All 
connections, blowoffs, hydrants and valves shall be tested with the main as far as is practicable. Hydrostatic testing shall not 
begin until the pipe has been filled with water for at least 24 hours to allow for air venting. 
 
(A) Pressure Testing: Unless otherwise noted in the contract documents, the minimum prescribed test pressure shall be at least 
200 psi for lines smaller than 16 inches and 150 psi for lines 16 inches or larger, not to exceed 5 psi over the minimum 
prescribed test pressure, as measured at the lowest end of the section under test. The duration of each pressure test shall be at 
least 2 hours, during which time the test section shall not drop below the minimum prescribed test pressure. If the pressure in the 
pipe test section has not stabilized by the end of the testing period, a hydrostatic retest will be required.  
 
Each section of a new line between sectionalizing valves or between the last sectionalizing valve and the end of the project shall 
be tested separately as required in AWWA C-600, and/or as modified in these specifications, except that any such section less 
than 500 feet in length may be tested with the adjacent section, if both sections of line have the same pipe class rating. No 
section greater than 1/2 mile in total pipe length shall be tested without special written permission of the Engineer.
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(B) Testing Allowance/Makeup Water: Makeup water volume shall be determined after the pressure test has been satisfactorily 
completed and all backfilling and compaction has been completed to top of trench. Testing allowance shall be defined as the 
maximum quantity of makeup water necessary to be supplied into the pipe line section under test to restore the ending test 
pressure to the beginning test pressure, after the pipe line has been filled with water and all air expelled. The Contractor shall 
furnish the necessary apparatus and assistance to conduct the test.  
 
The duration of each makeup water test shall be at least 2 hours. To pass the allowance testing, the quantity of makeup water 
from the pipe line shall not exceed the makeup water quantity allowed by the following formula, from AWWA C-600: 
 

M =  SD √ P 
148,000 

 
in which 

 
 M = testing Allowance (makeup water), in gallons per hour. 
 

S = length of pipe tested, in feet  
 
 D = nominal diameter of pipe, in inches. 
 

P = test pressure of the pipe being tested, per 610.15 (A) 
 
Should the test on any section of the pipe line require more makeup water than allowed by the above formula, the Contractor 
shall locate and repair the defective pipe, fittings, or joint until the makeup water volume is within the specified allowance. All 
repairs and retests, if required, shall be made at the Contractor's expense. 
 
Connections to the existing pipelines or existing valves shall not be made until after that section of new construction has 
satisfactorily passed the hydrostatic tests. 
 
Ductile iron pipe used in conjunction with ACP will be tested to the ACP standards, unless otherwise directed by the Engineer. 
High pressure systems of all ductile iron pipe will be tested in accordance with AWWA C-600, Section 4.1. 
 
610.16 DISINFECTING WATER LINES: 
 
After pressure testing and before placing in service, all water lines shall be disinfected. Disinfection shall be accomplished in 
accordance with Section 611. All valves in the lines being disinfected shall be opened and closed several times during the 24 
hour period of disinfection. 
 
610.17 PAVEMENT AND SURFACING REPLACEMENT: 
 
Pavement and surfacing replacement shall be in accordance with the requirements of Section 336. 
 
610.18 CLEANUP: 
 
When testing, chlorination, compaction, and cleanup do not follow pipe laying in an orderly manner, the Engineer reserves the 
right to close down trenching and pipe laying until these operations are adequately advanced. 
 
610.19 MEASUREMENT AND PAYMENT: 
 
(A) Pipe: 
 

(1) Measurement of all pipe shall be of the linear feet of pipe installed, measured along the centerline of the pipe, through 
all valves and fittings, from the centerline of the fittings or centerline of valves on ends of pipe to the centerline of fittings, 
centerline of valves on ends of pipe or to the end of pipe, as the case may be, for all through runs of pipe. Measurement 
shall be to the nearest 0.1 foot.
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Measurement of branch line pipe shall start at the centerline of valve at connection to the main. Branches of tees that are valued 
and capped will not be measured.  
 
Measurement of meter service pipe shall be from the centerline of the new main to the connection at the meter, along the 
centerline of service pipe. 
 

(2) Payment will be made at the unit price bid per linear foot of each type and size of pipe called for in the proposal. Such 
payment shall be compensation in full for furnishing and installing the pipe and fittings, specials, adapters, etc., complete 
in place, as called for on the plans and/or on the standard details, and shall include all costs of excavation, removal of 
obstructions, shoring and bracing, bedding, backfilling, compaction, maintenance of traffic, testing, disinfecting, 
connections to existing lines or works, and all work not specifically covered in other pay items. 

 
A contingent item for fittings not shown on the plans shall be included in the proposal. Payment will be made at the unit price 
bid per pound on the theoretical weight of the fittings installed, which shall be compensation in full for furnishing and installing 
the fittings. 
 

(1) Service Connection To Existing Water Meters: Measurement shall be of the number of unit connections made for 
water meter services, as called for in the proposal. Each proposal item unit shall consist of the connection to the water main 
and to the meter, as required in standard details. 

 
(2) Payment will be made at the unit price bid for each unit water meter service connection and shall be compensation in 
full for labor materials (other than pipe) equipment, tapping, and all necessary incidentals. Payment for new service pipe 
required to make the connection will be made separately, as stipulated above. 

 
(B) Relocation of Existing Meters and Boxes: Measurement shall be of the number of meters and boxes moved and reinstalled. 
Payment will be made at the unit price bid in the proposal for each meter and box relocated and installed. 

 
(C) Permanent Pipe Supports and Encasement of Existing Pipes: Measurement shall be of each unit included in the proposal, 
and payment shall be compensation in full for supporting or encasing existing pipe, as required on the plans, including 
excavation, form work, reinforcing, concrete, handling and controlling flows in the existing pipe, removing and replacing 
existing pipe where necessary, supporting, backfilling and compaction, and pavement and/or surfacing replacement required in 
excess of pay width(s) allowed in Section 336. 

 
(D) Concrete Thrust Blocks: Concrete thrust blocks and anchors for all pipe 16 inches and larger shall be measured by the 
cubic yard(s) of concrete placed, as required on the plans and/or as directed by the Engineer. Payment will be made at the unit 
price bid per cubic yard, and shall be compensation in full for excavation, formwork, placing and finishing concrete, 
reinforcing, backfilling and compaction, and pavement and/or surfacing replacement required in excess of pay width(s) allowed 
in Section 336. All thrust blocks and anchors for 12 inches and smaller pipe shall be included in the linear foot cost of the pipe. 

 
(E) Valves: Measurement of and payment for valves, tapping sleeves and valves, and valve boxes shall be for each item 
furnished and installed, as designated in Section 630. 

 
(F) Fire Hydrants: Measurement shall be the number of fire hydrants installed. Payment will be at the unit price bid for the 
installation of each fire hydrant complete in place and in operating condition. The 6 inches cast iron pipe and fittings, required 
for making the connection from the main to the hydrant, shall be a separate pay item in the proposal as described above. 
 
(H) Pavement and/or Surfacing Replacement: Payment for pavement and/or surfacing replacement will be made as stipulated 
in Section 336, except as otherwise established in this specification. The cost of pavement and/or surface replacement required 
for meter service installations shall be included in the price bid for meter service pipe. 

 
- End of Section -
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SECTION 711 
 

PAVING ASPHALT 
 
711.1 GENERAL: 
 
The asphalt shall be produced from crude asphalt petroleum or a mixture of refined liquid asphalt and refined solid asphalt. It 
shall be free from admixture with any residues obtained by the artificial distillation of coal, coal tar, or paraffin oil and shall be 
homogeneous and free from water.   
 
Polymer modified asphalt cement shall be produced from crude asphalt petroleum and a polymer or blend of polymers mixed to 
produce a homogeneous material free from water. 
 
Asphalt shall not be heated during the process of its manufacture, storage, or during construction so as to cause injury as 
evidence by the formation of carbonized particles. 
 
711.2 TESTING REQUIREMENTS: 
 
Paving asphalt shall be classified by the Performance Grading System and shall conform to the requirements set forth in Table 
711-1 and AASHTO M-320 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. 
 

TABLE 711-1 
PERFORMANCE GRADING SYSTEM 

 PG 58-22 PG 64-16 PG 70-10 PG 76-16 
Original Asphalt 
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 δ, Min., 1.0 kPa 
Test Temp. @ 10 rad/s, °C  

58 64 70 76 

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 δ, Min., 2.20 kPa  
Test Temp. @ 10 rad/s, °C 

58 64 70 76 

Tests Using Pressure Aging Vessel Residue (AASHTO R-28) 
PAV Aging Temperature, °C (AASHTO 

R-28) 100 100 110 110 

Dynamic Shear AASHTO T-315 
G*·Sin δ, Max., 5000 kPa 
Test Temp. @ 10 rad/s, °C 

22 28 34 34 

Creep Stiffness, AASHTO T-313 (Note 3) 
S, Maximum, 300.0 Mpa 
m-value, Minimum, 0.300 
Test Temp. @ 60s, °C 

-12 -6 0 -6 

Direct Tension, AASHTO T-314 (Note 3) 
Failure Strain, Minimum 1.0% 
Test Temp. @ 1.0 mm/min. °C 

-12 -6 0 -6 

 
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(d) at test temperatures when the asphalt is a 
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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.  P is for Polymer and TR is for Tire 
Rubber. 
 

TABLE 711-2 
PERFORMANCE GRADING SYSTEM 

 PG 
64-28P PG-76-22P 

PG76-22TR 
Type 1 

(Note 4) 

PG76-22TR 
Type 2 

(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 δ, Min., 1.0 kPa 
Test Temp. @ 10 rad/s, °C  

64 76 76 76 

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 2042 
or n-propyl bromide, ASTM D7553 % 
Minimum   

– – 97.5 – 

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 δ, Min., 2.20 kPa 
Test Temp. @ 10 rad/s, °C 

64 76 76 76 

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 δ, Max., 5000 kPa 
Test Temp. @ 10 rad/s, °C 

22 31 31 31 

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 
Test Temp. @ 60s, °C 

-18 -12 -12 -12 

Direct Tension, AASHTO T-314 (Note 3) 
Failure Strain, Minimum 1.0% 
Test Temp. @ 1.0 mm/min. °C 

-18 -12 -12 -12 
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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 δ, 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) 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. 

 
(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: 
 
At the time of delivery of each shipment of asphalt, the supplier supplying the material shall deliver to the purchaser 3 certified 
copies 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 - 
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PORTLAND CEMENT CONCRETE  
 
725.1 GENERAL: 
 
Portland cement concrete shall be composed of cementitious materials, fine and coarse aggregates, water, and, if specified or 
allowed, certain chemical admixtures and additives. 
 

TABLE 725-1 
CONCRETE CLASSES - MINIMUM REQUIREMENTS 

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

Minimum Compressive Strength (1) at 28 
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 II, low alkali, when no other specific type is specified 
   Type III, 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. The Contractor shall 
obtain and deliver to the Engineer a certification of compliance signed by the material manufacturer, identifying the 
cementitious material and stating that the cementitious material delivered to the batching site complies with the appropriate 
specifications. When requested by the Engineer, the Contractor shall furnish three copies of the cementitious materials 
certification. The cost of furnishing tested cementitious materials shall be considered as included in the contract bid 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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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 
D1751, 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:  
 
Each shipment shall be accompanied by a certificate from the supplier that the material will comply with the above 
specifications and such certificate shall be delivered to the Engineer.  
  
 

- End of Section - 
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REINFORCED CONCRETE PIPE 
 
735.1 GENERAL: 
 
These specifications cover reinforced concrete pipe and related structures intended to be used for conveyance of sewage, 
industrial waste, and storm and irrigation water. 
 
The size, type, and D-load of the concrete pipe to be furnished shall be as shown on the plans, or as specified under the item of 
work for the project of which the pipe is a part and shall be for pipe installed by the open-cut method of construction. 
 
When specified in the special provisions, four sets of pipe line layout drawings shall be furnished to the Engineer prior to the 
manufacture of the concrete pipe. Catch basin connector pipe need not be included in the pipe line layout; however, pipe stubs 
shall be included. In lieu of including catch basin connector pipe in the pipe layout, a list of catch basin connector pipes shall 
accompany the layout. The connector pipe list shall contain the following information. 
 
(A) Size and D-load of pipe. 
 
(B) Station at which pipe joins main line. 
 
(C) Number of section of pipe, length of section, type of sections (straight, horizontal bevel, vertical bevel, etc.). 
 
The pipe layouts will be used by the Contracting Agency for reference only, but their use shall in no way relieve the Contractor 
of the responsibility for the correctness of the layout. 
 
(D) All pipe installed in tunnels shall be ASTM C76, Class III. Pipe stronger than that specified may be furnished at the 
Contractor's option, and at no additional cost to the Contracting Agency, provided such pipe conforms in all other respects to 
the applicable provisions of these specifications. 
 
Whatever struts or other protective methods proved necessary to furnish and install the pipe to meet the limitation of cracks as 
specified herein, shall be provided and maintained throughout pipe handling and transportation. 
 
735.2 QUALITY: 
 
Reinforced concrete pipe shall be manufactured and tested in conformance with the requirements of ASTM C76, except as 
modified herein. 
 
All reinforced concrete pipes less than 36 inch inside diameter shall include an area of reinforcing steel in the bell not less than 
the area required for the circumferential reinforcement in the wall of the pipe. 
 
735.3 CURVES, BENDS AND CLOSURES: 
 
Horizontal and vertical long-radius curves shall be formed by bevel adapters or by beveling the straight pipe joint. The bevel of 
the pipe shall not exceed 5 degrees and the total angular deflection, for beveled pipe, shall not exceed 10 degrees. Small angular 
changes may be made with straight pipe provided that the joint opening does not exceed 3/4 inch. Short radius curves and 
closures shall be formed with fabricated specials; however, the angular deflection of any segment of the fabricated section shall 
not exceed 10 degrees. 
 
735.4 MATERIALS: 
 
Except when otherwise permitted by the Engineer, no materials other than water, Portland cement, Pozzolanic materials, 
mineral aggregates and steel shall be used in the manufacturing of the pipe, conforming to ASTM C76, with the following 
exceptions: 
 
(A) Portland Cement: Portland cement shall comply with ASTM C150, Type II, and low alkali. The pipe manufacturer shall 
supply a cement mill certificate in triplicate for each load of cement delivered, showing the specification, type, chemical 
analysis, and quantity. In lieu of the above, on stockpiled pipe the manufacturer shall certify that the type of cement used meets  
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this specification. The pipe manufacturer shall also certify in writing that the cement content of the concrete complies with the 
specifications as to yield per cubic yard of concrete poured. 
 
(B) Concrete Admixtures: The pipe manufacturer shall certify in writing that no calcium chloride or admixture containing 
calcium chloride has been used in the manufacture of the pipe. Other admixtures may be used if approved by the Engineer. The 
pipe manufacturer shall certify to the brand and chemical content of such admixtures used. 
 
(C) Steel Reinforcement: The pipe manufacturer shall supply three copies of mill certificates showing heat numbers, chemical 
analysis, and physical tests on reinforcing steel. In lieu of the above, on stockpiled pipe the manufacturer shall certify that the 
type of steel used meets this specification. The number of steel wraps shall not be less than 5 percent below that shown on the 
shop drawing for any one pipe. 
 
(D)  Rubber gaskets shall be in accordance with ASTM C443. 
 
735.5 MANUFACTURER'S QUALIFICATIONS AND EQUIPMENT REQUIREMENTS: 
 
The manufacturer shall be competent to manufacture the type, size and quality of pipe; in addition, he shall have satisfactory 
curing and storage facilities, and satisfactory financial resources. 
 
Calibration of Cement and Aggregate Scales: The pipe manufacturer shall make whatever alterations are necessary to his 
equipment to enable the Contracting Agency's Sealer or State Inspector of Weights and Measures to check, calibrate, and seal 
the aggregate and cement scales used in the pipe production. 
 
735.6 CURING OF PIPE: 
 
(A) Steam Curing: The manufacturer shall provide adequate steam plant, piping, enclosures, and other facilities for curing the 
pipe. The enclosures shall be such that the temperature is maintained continuously between 110 and 150°F. 
 
(B) Curing of the pipe shall not commence until the concrete has attained its initial set, but in any event not sooner than 1 hour 
no later than 8 hours after placing of the concrete. Rate of rise of temperature shall not exceed 30°F per hour. 
 
(C) Water Curing: The pipe shall be kept moist during daylight hours. The pipe, including the ends, shall be covered with 
burlap for the first 3 days, except that, if the pipe is kept constantly and completely wet with fog sprays during the daylight 
hours, the burlap covering may be omitted. If the manufacturer fails to proceed immediately with the required water curing he 
shall seal the surfaces of the concrete, except joint surfaces that are to be grouted, with an approved, white pigmented sealing 
compound in accordance with Section 726. 
 
735.7 TESTS AND ACCEPTANCE: 
 
(A) Basis of Acceptance: The basis of acceptance for the reinforced concrete pipe shall be in accordance with ASTM C76 by 
the method stated in the special provision and as amended herein. However, the purchaser may, at his option, make concrete 
cylinder tests for the purpose of determining release dates for shipment of the pipe and for his information in regard to general 
quality of the concrete. 
 
(B) Segregation of Material: The slump of the concrete mix shall not exceed 4 inches so as to preclude excessive segregation of 
the materials used and shall be proportioned so that the result shall be a homogeneous concrete mixture of such quality that the 
pipe will conform to the tests and design requirements of these specifications. 
 
(C) A pipe has failed the D-load test when the opening crack exceeds .01 inch for a distance of 1 foot when measured at close 
intervals. These measurements are taken within the 1 foot measured span only when the crack line is more or less parallel to the 
axis of the pipe, as it is obvious that where the crack deviates substantially from parallel, and approaches a direction normal to 
the axis, that the edges of the crack tend to slip past each other, instead of opening up under load. The intent of the test is to 
measure the crack opening under stress. 
 
(D) Porous or honeycomb concrete areas 6 inches or less in diameter may be removed and repaired. Pipe having defects or 
repairs greater than 6 inches in diameter will not be accepted.
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STEEL REINFORCED POLYETHYLENE PIPE AND FITTINGS FOR  
STORM DRAIN, IRRIGATION AND SANITARY SEWER 

 
739.1 GENERAL:  
 
This specification covers the requirements of Steel Reinforced Polyethylene Pipe (SRPE) pipe manufactured per ASTM F2562 
for storm drains, irrigation and sanitary sewer systems. When noted on the plans or in the special provisions, storm drains, 
irrigation and sanitary sewers may be constructed using SRPE pipe. SRPE pipe shall be designed in accordance with AASHTO 
LRFD Bridge Design Specifications, Section 12. Trench excavation, backfilling and compaction for this flexible pipe shall be 
in accordance with Section 603. Construction and installation shall be in accordance with Section 618 for storm drain and 
irrigation water or Section 615 for sanitary sewers.  
 
The pipe stiffness class shall be Class 1, per Table 1 of ASTM F2562, unless otherwise specified.  
 
739.2 MATERIALS:  
 
739.2.1 Base Steel Materials: Continuous high strength galvanized ribs shall be cold rolled steel meeting the requirements of 
either ASTM A1008 or ASTM A1011 with minimum yield strength of 80,000 psi. The steel shall have a galvanized coating 
meeting the requirements of ASTM A653 with a G60 minimum coating weight. Steel ribs shall be completely encased within 
the HDPE profile.  
 
739.2.2 HDPE Material Composition: SRPE pipe HDPE material and fittings shall, in accordance with ASTM F2562, be 
made from HDPE plastic compound meeting the minimum requirements of cell classification 335464C or higher cell 
classification, in accordance with ASTM D3350.  
 
739.2.3 Gaskets: Elastomeric gaskets shall comply with the requirements in ASTM F477 and be as recommended by the pipe 
manufacturer.  
 
739.2.4 Water Stops: Elastomeric Water stop gaskets shall conform to the requirements of ASTM C923.  
 
739.2.5 Thermal Welding Material: The material used for thermal welding of the pipe shall be compatible with the pipe’s 
base material.  
 
739.2.6 Lubricant: The lubricant used for assembly shall comply with manufacturer's recommendations and have no 
detrimental effect on the gasket or pipe.  
 
739.3 JOINING SYSTEMS:  
 
739.3.1 Gasket Type: Steel reinforced bell and spigot joints for the piping system and fittings shall consist of an integrally 
formed bell and spigot gasketed joint. The joint shall be designed so that when assembled, the elastomeric gasket located on the 
spigot is compressed radially on the pipe or fitting bell to form a water tight seal. The joint shall be designed so to prevent 
displacement of the gasket from the joint during assembly and when in service. The elastomeric gasket shall meet the provision 
of ASTM F477. Gasketed watertight pipe joints shall meet a minimum laboratory test pressure of 10.8 psi when tested in 
accordance with ASTM D3212.  
 
All pipes shall have a home mark on the spigot end to indicate proper penetration when the joint is made. The bell and spigot 
configurations for fittings shall be compatible to those used for the pipe.  
 
Joints shall provide a seal against exfiltration and infiltration. All surfaces of the joint upon which the gasket may bear, shall be 
smooth and free of any imperfections, which would adversely affect the seal. The assembly of the gasketed joints shall be in 
accordance with the pipe manufacturer's recommendations.  
 
739.3.2 Thermal Weld Type: Thermal weld joints, when specified, shall utilize plain ended pipe welded together by internal 
pressure testable couplers. The internal couplers shall have a minimum wall thickness equal to or greater than the pipe wall 
thickness as defined in ASTM F2562. The assembly of the welded joints shall be in accordance with the manufacturer’s 
recommendations. Thermal welded pipe joints shall meet a minimum laboratory test pressure of 10.8 psi when tested in 
accordance with ASTM D3212.  
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739.3.3 Pipe to Concrete Structure Connections: An approved flexible connector, mechanical seal or water stop shall be 
provided at manhole entry or concrete structure connection to reduce infiltration and exfiltration. When grouting is necessary at 
a water stop connection, non-shrink grout shall be used.  
 
739.4 FITTINGS:  
 
Fittings for SRPE pipe may include tees, elbows, manhole adapter rings, plugs, caps, adapters and increasers. Fittings shall be 
joined by gasket type or thermal weld type joints in accordance with Subsection 739.3.  
 
739.5 CERTIFICATION:  
 
The manufacturer shall furnish a certification that all delivered materials comply with the requirements of ASTM F2562. The 
certification shall also identify the steel as galvanized with a G60 minimum coating weight, 80,000 psi yield strength and the 
cell classification of the HDPE material as 335464C minimum.  
 
739.6MARKINGS:  
 
Markings on pipe and fittings shall be per ASTM F2562. The markings shall be clearly shown on the pipe, at least, at the end of 
each length of pipe and spaced at intervals of not more than 10 feet. Markings shall include the following information: ASTM 
F2562, the nominal pipe size in inches, the pipe stiffness class, the manufacturer’s name, trade name or trademark, the 
manufacturer’s production code: identifying plant location, machine, and date of manufacture.  
 
739.7 CARE OF PIPE AND MATERIALS:  
 
All pipe, fittings, gaskets and water stop materials shall be manufactured, handled, loaded, shipped, unloaded, and installed in 
such a manner as to be undamaged and in sound condition, in the completed work. Particular effort shall be exercised to protect 
the ends of the pipe. Repairs on damaged pipe shall be made to the satisfaction of the Engineer or removed from the project site. 
Rubber Elastomeric gaskets shall be covered in a factory applied protective wrap.  
 
 

- End of Section - 
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POLYPROPYLENE PIPE AND FITTINGS FOR STORM DRAIN, IRRIGATION AND SANITARY SEWER 
 
740.1 GENERAL: 
 
This specification covers the requirements of profile wall (both dual wall - Type S and triple wall - Type D) polypropylene (PP) 
pipe manufactured per ASTM F2736 and AASHTO M330 for storm drain, or ASTM F2736 or ASTM F2764 for sanitary sewer 
systems. When noted on the plans or in the special provisions, storm drains, irrigation and sanitary sewers may be constructed 
using PP pipe. PP pipe approved sizes are 12 inch diameter through 60 inch diameter.  Trench excavation, backfilling and 
compaction for flexible pipe shall be in accordance with Section 603 and manufacturer’s installation recommendations. 
Construction and installation shall be in accordance with Section 618 for storm drain and irrigation water or Section 615 for 
sanitary sewers. 
 
740.2 MATERIALS: 
 
740.2.1 Base Material Composition: Profile pipe base material and fittings shall meet polypropylene materials requirements 
as stated in Section 4, Table 1 of ASTM F2736, Section 5, Table 1 of ASTM F2764 or Section 6, Table 1 of AASHTO M330. 
 
740.2.2 Gaskets: Elastomeric gaskets shall comply with the requirements in ASTM F477 and be as recommended by the pipe 
manufacturer. 
 
740.2.3 Water Stops: Elastomeric water stop gaskets shall conform to the requirements of ASTM C923.   
 
740.2.4 Lubricant: The lubricant used for assembly shall comply with manufacturer's recommendations and have no 
detrimental effect on the gasket or pipe. 
 
740.3 JOINING SYSTEMS: 
 
740.3.1 Gasket Type: Joints for the piping system and fittings shall consist of an integrally formed bell and spigot gasketed 
joint. The joint shall be designed so that when assembled, the elastomeric gasket located on the spigot is compressed radially on 
the pipe or fitting bell to form a water tight seal. The joint shall be designed so to prevent displacement of the gasket from the 
joint during assembly and when in service.  The elastomeric gasket shall meet the provision of ASTM F477.  Gasketed 
watertight joints shall meet laboratory test pressure of 10.8 psi when tested in accordance with ASTM D3212. 
 
All pipes shall have a home mark on the spigot end to indicate proper penetration when the joint is made.   
 
The bell and spigot configurations for fittings shall be compatible to those used for the pipe. 
 
Joints shall provide a seal against exfiltration and infiltration. All surfaces of the joint upon which the gasket may bear, shall be 
smooth and free of any imperfections, which would adversely affect the seal. The assembly of the gasketed joints shall be in 
accordance with the pipe manufacturer's recommendations. 
 
740.3.2 Pipe to Concrete Structure Connections: An approved flexible connection, mechanical seal, or water stop shall be 
provided at manhole entry or concrete structure connections to reduce infiltration and exfiltration. When grouting is necessary 
at a water stop connection, non-shrink grout shall be used. 
 
740.4 FITTINGS: 
 
Fittings for PP pipe may include tees, elbows, manhole adapter rings, plugs, caps, adapters and increasers. Fittings shall be 
joined by gasket type joints in accordance with Subsection 740.3. 
 
The material used for thermally welding the fitting shall be compatible with the base pipe material. 
 
740.5 CERTIFICATION: 
 
The manufacturer shall furnish a certification that all delivered materials comply with the requirements of ASTM F2736, 
ASTM F2764, or AASHTO M330. 
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740.6 MARKINGS:  
 
Markings on pipe and fittings shall be per ASTM F2736, ASTM F2764 or AASHTO M330.  The markings shall be clearly 
shown on the pipe, at least, at each end of each length of pipe and spaced at intervals of not more than 10 feet.  Markings shall 
include the following information: the manufacturer’s name or trademark, nominal size, the specification designation, plant 
designation code, date of manufacture or an appropriate code.  All fittings shall be marked with the designation number of the 
specification and with the manufacturer’s identification symbol.  
 
740.7 CARE OF PIPE AND MATERIALS: 
 
All pipe, fittings, gaskets, and water stop materials shall be manufactured, handled, loaded, shipped, unloaded, and installed in 
such manner as to be undamaged and in sound condition, in the completed work. Particular effort shall be exercised to protect 
the ends of pipe. Repairs on damaged pipe shall be made to the satisfaction of the Engineer or removed from the project site. At 
all times elastomeric gaskets shall be covered in a factory applied protective wrap until ready for use. 
 

- End of Section  
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795.6 SEEDS: 
 
Seeds shall be fresh, clean seeds, pre-mixed to the specified proportion. They shall be delivered to the site in original, unopened 
containers bearing the dealer's guaranteed analysis and germination percentage. They shall have a certificate or a stamp or a 
release accomplished by an agricultural commission. 
 
795.7 PLANTS, TREES, AND SHRUBS: 
 
795.7.1 General:  All landscape stock shall be grown in nurseries approved by the State Department of Agriculture. They 
shall have a growth habit normal to the specie. Stock shall be sound, healthy, and vigorous; free from insect pests, sun scald, 
excessive bark abrasions and other objectionable disfigurements. They shall have normal, well-developed branch systems and 
vigorous, fibrous root systems which are neither root nor pot-bound and are free of kinkled or girdling roots. 
 
All stock shall have been grown in pots, cans, tubs, or boxes for a minimum of three months and a maximum of one year. They 
shall have sufficient roots to hold earth together after removal from the containers. This earth shall be free from noxious weeds 
including Bermuda grass. 
 
Stock shall be inspected and approved by the Engineer at the Contractor's storage site prior to delivery to the project. 
 
795.7.2 Flatted Plants:  Flatted plants shall be grown and remain in the flats until transported to the project site. The soil and 
spacing of the plants in the flats shall insure the minimum disturbance of the root system at transplanting. 
 
795.7.3 Trees:  Trees shall be of the specified height, spread and caliper and shall stand erect without support. The height shall 
be measured from the root crown to the last division of the terminal leader with the branches in a normal position and the caliper 
shall be measured 12 inches above the crown roots. For palm trees only, the height shall be measured from the ground line to the 
base of the growing bud. 
 
795.7.4 Shrubs:  Shrubs shall be of the specified type, height and spread. They shall be selected from high quality, 
well-shaped nursery stock. 
 
795.8 MISCELLANEOUS MATERIAL: 
 
795.8.1 Headers and Stakes:  Lumber for landscaping shall be construction heart, rough-sawn redwood in the sizes specified; 
splicing will not be permitted. Stake used with header boards shall be 2 x 4 inches, pointed and at least 18 inches long. 
 
795.8.2 Tree Stakes:  Unless otherwise specified, tree stakes shall be 2 x 2 inch redwood posts, free of knots and reasonably 
straight, and of sufficient length to properly support the tree. 
 
795.8.3 Tie Wires:  Tie wire shall be No. 12 AWG zinc coated wire and the cover for this wire shall be 1/2 inch garden hose. 
 
795.8.4 Decomposed Granite:  All material used for a specific project or location shall be from a single source and shall 
present a uniform appearance. The gradation shall be as shown below. If a specific color or type is required, it will be so 
indicated in the Contracting Agency's specifications. 
 
     Sieve Size     Percent Passing 
      3/4 inch      100% 
      1/2 inch      60-70 
      No. 40      5-20 
 

- End of Section -
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