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South Apron Pavement Reconstruction  Bid Set 

 Technical Specifications 
 

Item A-110, AC Pavement Pulverization, Cold Milling and Recycling 

 

 DESCRIPTION 
 

110-1.1 GENERAL.   This item shall consist of pulverizing and blending existing asphalt surface course and 

underlying base course; pavement cold milling for overlay transitions; and stockpiling blended AC/AB 

material; and placing recycled materials as shoulder base, subbase or base courses.  All work shall conform to 

the grades, depths, dimensions and typical sections shown on the Plans and be in compliance with these 

Specifications. 

A. AC Pavement Removal.  This work shall consist of the milling of designated asphalt concrete 

pavements. The Contractor is advised to review the geotechnical report, included as Appendix 3 to 

these Specifications, for boring logs of the effected areas to obtain the depth of AC and aggregate 

layers. Only suitable material shall be used for recycling. All unsuitable material shall be disposed of 

off airport property. 

 

110-1.2 PAVEMENT COLD MILLING.   Cold milling for overlay transitions, joins, and other work called 

for in the Plans shall be accomplished with a self-propelled milling machine or grinder.  The equipment shall 

be capable of accurately establishing profile grades within a tolerance of 0.02-foot by reference from either 

the existing pavement or from independent grade control and shall have a positive means for controlling cross 

slope elevations.  The equipment shall incorporate a totally enclosed cutting drum with replaceable cutting 

teeth and effectively remove the ground material from the surface and prevent dust from escaping into the air. 

The use of a heating device to soften the pavement will not be permitted. 

 

The existing pavement shall be removed to the depth, width, grade and cross-section shown on the Plans   or 

as directed by the Engineer to provide a surface profile true to specified grade and transverse slope. 

 

The new surface resulting from the pavement removal will be tested by the Engineer for trueness to specified 

grade and transverse slope at selected locations.  Testing will be with a Contractor-supplied 12-foot 

straightedge.  The variation of the surface from the testing edge of the straightedge between any two (2) 

contact points shall not exceed 0.02-foot. 

 

Materials removed by grinding shall be salvaged and blended with pulverized AC/AB, unless otherwise 

approved by Engineer. 

  

110-1.3 PAVEMENT PULVERIZATION.   The existing bituminous surface course and underlying base 

material shall be pulverized and blended together to create a composite recycled material with gradation 

conforming   to the following table: 

 
 

TABLE 1 
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Sieve Size Percent Passing 
2 inch 100 

1-1/2 inch 90 - 100 
1 inch 

3/4 inch 

70 - 90 

55 - 70 

 

Approximately five percent (5%) oversized material (2-inch maximum) may be allowed as approved by the 

Engineer. The gradation of oversized material will be based on visual inspection by the Engineer. Except as 

noted above, no oversized material will be allowed and shall be crushed or removed from the job site.  

Material crushing methods shall be approved by the Engineer.   A portable crusher and screen shall be 

provided as necessary to meet gradation requirements.  Recycled AC/AB Material shall be stockpiled for use 

as recycled shoulder base or base courses. 

 

110-1.4   SAWCUT ASPHALT CONCRETE PAVEMENT. The Contractor shall sawcut the existing 

asphalt to the depth of the new asphalt surface course being placed as shown on the Plans for the asphalt 

concrete pavement joins.  The asphalt join section shall remain in place throughout the Project until just prior 

to paving operations.  Prior to paving, the Contractor shall remove the asphalt pavement by cold milling, or, if 

the existing surface course is thinner than the new, the pavement join material may be removed by any means 

that will not disturb the existing aggregate base course beneath.  Cold milled asphalt may be used as recycled 

material if, in the opinion of the Engineer, the material meets the gradation requirements, or dispose of it off-

site.   Any residue resulting from pavement saw cutting operations shall be cleaned up and disposed of off-site 

in an appropriate manner. 

 

 
CONSTRUCTION METHODS 

 

110-2.1 EQUIPMENT.  All equipment necessary for the proper construction of this work shall be on the 

Project, in good working condition, and approved by the Engineer before construction is started. 

 

The equipment must have a pulverization rate and capacity sufficient to keep the progress of the Project on 

schedule.  A portable crusher and screen shall be provided as necessary to meet gradation requirements.   

 

110-2.2 MIXING AND STOCKPILING.  The recycled AC/AB material shall be uniformly mixed and 

blended prior to stockpiling or placement.  The placing methods shall not cause segregation and shall be 

approved by the Engineer. 

 

110-2.3 PLACING MATERIALS.  Recycled AC/AB material shall be constructed to form a smooth, 

uniform surface true to line, grade, and cross-section, spread in layers of not less than 2-1/2 inches nor more 

than 8 inches of compacted thickness.  No material shall be placed on a soft, muddy, or frozen underlying 

course.  
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When more than one (1) layer is required, the construction procedure described herein shall apply to each 

layer. 

 

The Engineer or his authorized representative shall sample and perform laboratory tests on the material 

samples to determine maximum density and optimum moisture content of a placed layer.  This information 

will be made available to the Contractor.  The material shall have satisfactory moisture content when rolling is 

started, and moisture content variations that may occur prior to or during rolling shall be corrected by adding 

water or aeration, as necessary. 

 
110-2.4 COMPACTION.  After spreading, the material shall be thoroughly compacted to the density shown 

on the Plans by rolling.  The rolling shall progress gradually from the sides to the center of the lane under 

construction, or from one side toward previously placed material by lapping uniformly each preceding pass.  

Rolling shall continue until the entire area of the course has been rolled and the stone is thoroughly set; the 

interstices of the material are reduced to a minimum; and until creeping of the stone ahead of the roller is no 

longer visible.  Blading and rolling shall be done alternately, as required or directed, to obtain smooth, even, 

and uniformly compacted material.  The number, type, and weight of rollers shall be sufficient to compact the 

material to the required density. 

 

The course shall not be rolled when the underlying course is soft or yielding or when the rolling causes 

undulation in the underlying material. 

 

The watering during rolling shall be in the amount and by equipment necessary to achieve the required 

compaction without causing excessive moisture. 

 

110-2.5 FINISHING.  The surface of the recycled course shall be finished by blading or with automated 

equipment especially designed for this purpose. 

 

In no case will the addition of thin layers of material be added to the top layer of the recycled course to meet 

grade.  If the elevation of the top layer is 3/8-inch or more below grade, the top layer of recycled material 

shall be scarified to a depth of at least 3 inches, new material added, and the layer shall be bladed to bring it to 

Plan grade and compacted.  If the finished surface is above plan grade, the surface shall be trimmed back to 

grade and rerolled. 

 

110-2.6 SURFACE TEST.  After the course has been completely compacted, the surface shall be tested for 

smoothness and accuracy of grade and crown.  Any portion lacking the required smoothness or failing in 

accuracy of grade or crown shall be scarified, reshaped, compacted, and otherwise manipulated as the 

Engineer may direct until the required smoothness and accuracy are obtained.  The finished surface shall not 

vary more than 3/8-inch from a 12-foot straightedge when applied to the surface parallel with, and at right 

angles to, the centerline.  The Contractor shall furnish the 12-foot straightedge for use by the Engineer. 

 
110-2.7 PROTECTION.  Hauling equipment may be routed over completed portions of the recycled course, 

provided no damage results and provided that such equipment is routed over the full width of the area to 

TS-11



 
French Valley Airport  Division V 
Riverside County, California                  Item A-110, Pavement Pulverization 
South Apron Pavement Reconstruction  Bid Set 

avoid rutting or uneven compaction.  The Engineer shall have full and specific authority to stop all hauling 

over completed or partially completed course when, in his opinion, such hauling is causing damage.  Any 

damage resulting to the recycled course from routing of equipment shall be repaired by the Contractor at his 

own expense. 

 

110-2.8 MAINTENANCE.  The Contractor shall perform all maintenance work necessary to keep the 

completed recycled course in a satisfactory condition prior to placement of subsequent courses.  The recycled 

course shall be properly drained at all times.  If cleaning is necessary, any work or restitution necessary shall 

be performed at the expense of the Contractor. 

 

 MEASUREMENT 
 
110-3.1 Pavement pulverization, blending and stockpiling of this material shall be measured by the square 

yard, regardless of depth.  
 
110-3.2 Placement of recycled material placement shall be measured by the square yard as shown on the 

Plans. 
 

110-3.3 Sawcut Asphalt Concrete Pavement will be measured by linear foot. 
 
 

 PAYMENT 
 
110-4.1 Payment for Pavement Pulverization, Blending and Stockpiling shall be made at the Contract unit 

price per square yard.  This price shall be full compensation for all preparation, milling, crushing, blending, 

screening, hauling, and stockpiling of existing asphalt and aggregate base material. 

 

110-4.2 Payment for Placement of Recycled Shoulder Base, 8-inch Thick shall be made at the Contract unit 

price per square yard.  This price shall be full compensation for hauling, placing, finishing and compacting 

recycled AC/AB material. Preparation of the existing ground prior to placement is included under P-152 

Earthwork and Site Preparation. 

 
110-4.3 Payment for Sawcut Asphalt Concrete Pavement, regardless of depth, will be made at the Contract 

unit price per linear foot.  This price shall be full compensation for furnishing all materials, for preparation, 

saw cutting, disposal, and cleanup, and for all labor, equipment, tools, and incidentals necessary to complete 

the item. 

 
Payment will be made under: 

Item A-110-4.1  Pavement Pulverization, Blending and Stockpiling – per square yard 

Item A-110-4.2  Placement of Recycled Shoulder Base, 8-inch Thick – per square yard 

Item A-110-4.3  Sawcut Asphalt Concrete Pavement – per linear foot 
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TESTING REQUIREMENTS 

 

ASTM C 29 Unit Weight of Aggregate 

ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate 

ASTM C 117 Materials Finer than 75um (No. 200) Sieve in Mineral Aggregates by Washing 

ASTM C 131 Resistance to Abrasion of Small Size Coarse Aggregate by Use of the Los Angeles 

Machine 

ASTM C 136 Sieve or Screen Analysis of Fine and Coarse Aggregate 

ASTM D 75 Sampling Aggregate 

ASTM D 693 Crushed Stone, Crushed Slag, and Crushed Gravel for Dry-or Water-Bound 

Macadam Base Courses and Bituminous Macadam Base and Surface Pavements 

ASTM D 1557 Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 10-lb 

Rammer and 18 in Drop 

ASTM D 2419 Sand Equivalent Value of Soils and Fine Aggregate 

ASTM D 3665 Random Sampling of Paving Materials 

ASTM 6938  Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

ASTM D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

 

END OF ITEM A-110 
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Technical Specifications 
 

Item A-700, Tiedown Anchors 
 

DESCRIPTION 
 
700-1.1 GENERAL.  This item shall consist of furnishing and installing tiedown anchors, ground rods 
and chains in conformance with the details and dimensions shown on the Plans. 
 
700-1.2 SUBMITTALS.  The Contractor shall submit manufacturer’s letters of compliance, samples or 
manufacturer’s literature for the following items:  

A. Anchor rod 

B. Ground rods 

C. Chains and hooks 

D. Clamps, thimbles and other hardware.  
 

MATERIAL 
 
700-2.1 CONCRETE.  Concrete used in this item shall conform to item P-610. 
 
700-2.2 TIEDOWN ANCHOR RODS WITH EYE.  Tiedown anchor rod shall be manufactured from 
high-strength steel to the dimensions and shape shown on the Plans. Rod shall be galvanized in accord-
ance with ASTM A 153. 

 
700-2.3 CHAINS AND HOOKS.  Each individual tie-down array (3 anchors) shall be equipped with a 
7-foot long tail chain and two 10-foot long wing chains, with two "S" hooks on each chain.  Chains shall 
be galvanized 3/16-inch NACM grade 30.  Hooks shall be made from zinc-plated 3/8-inch steel.  Chains 
shall be fastened to the tiedown eye anchor using a high strength rust resistant bolt, provided by the chain     
manufacturer. 
 
Chain/hook assemblies shall be rated at 3,000 pounds minimum breaking strength, as manufactured by or 
approved equal: 
 
    STA-LOCK Safety Systems 
     
    (651) 379-5557   
    Email: Mark@AnchorMfg.com 
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CONSTRUCTION METHODS 
 
700-3.1 EXCAVATION.  Excavation for tiedown anchors shall be such that the adjoining pavement or 
base materials are not disturbed.  The hole in the asphalt concrete shall be made with a coring machine or 
saw cut as approved by the County. 
 
700-3.2 ANCHOR INSTALLATION.  The anchor points shall be installed as shown on the Plans.  Lo-
cation to be field verified prior to excavating anchor wholes.  
 
700-3.3 CLEANUP.  The Contractor shall exercise due diligence in maintaining cleanliness on the apron 
during construction.  Latents and slurry from coring AC shall be immediately removed with water to 
avoid staining the asphalt surface.  Excavated material shall not be placed on the apron surface.  At com-
pletion of installation, the area shall be thoroughly swept and washed clean with water.  Pressure washing 
shall be performed if necessary to adequately clean the area in preparation for the application of fuel-re-
sistant seal. 

METHOD OF MEASUREMENT  
 
700-4.1 Individual Tiedown Anchors will be measured per each installed with chains and ground rod (1 
for each parking position).  
 

BASIS OF PAYMENT 
 

700-5.1 Payment for Tiedown Anchors will be made at the Contract unit price per each.  
 
These prices shall be full compensation for furnishing and installing all materials, including labor, chains, 
chain hooks, anchor rods, ground rods, hardware, and accessories. 
 
Payment will be made under: 

Item A-700-5.1  Tiedown Anchors – per each 
 

END OF ITEM A-700 
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Technical Specifications 
 

Item A-702 Trench Drain 

DESCRIPTION 

702-1.1 This item shall consist of the construction of trench drains in accordance with these specifications 
and in reasonably close conformity with the lines and grades shown on the plans. Typical details shall be 
shown on the plans. 

MATERIALS 

702-2.1 General. All trench drains shall meet the requirements shown on the plans and specified below 
and shall meet specified hydraulic design requirements and shall support a 30,000 lb. aircraft loading. 

702-2.2 Forms. 

a. Pre-manufactured trench forms to be pre-sloped or non-sloped form segments with each segment 
+/-8” (203mm) wide.  Non-sloping sections must have written approval by engineer prior to installation. 
Forms to have radius bottom and +/-11” (292mm) grate seat width. Forms to be within 1/16” (1.5mm) 
tolerances. Invert slope is per application requirement as noted on plans.   

b. Formwork assembly must be prevented from floating during concrete placement without 
penetrating the sub grade. Formwork to be anchored to the earth using steel no-float legs and an anchor 
slab pour or engineer approved alternative. Tie wires that assure constant frame spacing and grate seat 
dimension to be provided. Non-petroleum based form release is to be used for smooth interior walls and 
easy form removal. 

702-2.3 Grating and Frames 

a. Grating. Grates shall meet a minimum load of AASHTO H-25 by utilizing a 9” x 9” centered 
contact area without failure. Grating shall be made in USA, and shall conform to the “Buy 
American Act”. 

b. Frames. Post fabrication hot dipped galvanized minimum 2.5” x 2.5” x .25” (63.5mm x 63.5mm x 
6.35mm) steel angle frames conforming to ASTM A36. Galvanizing to conform to ASTM A123-89a. 
Standard headed concrete anchor studs bisect grate retainer anchor lugs providing a frame-anchoring 
device every 9.84” (250mm). Grate frames to provide a minimum of 2.0 square inches concrete bearing 
area with 4.50 square inches of concrete contact per inch of trench length on each side. Grates are 
retained non-rigidly at all corners. Non-threaded removable Stainless Steel pins located along the 
frames bisected by non-removable grate retaining device. Grate retainer performance shall not degrade 
with service loads or thermal cycling. Frames and retainers shall be made in USA, and shall conform 

to the “Buy American Act”. 

702-2.4 Concrete. 

a. Concrete shall have a minimum compressive strength of 3,500 psi at 28 days when tested in 
accordance with ASTM C39. 

b. Plain or reinforced concrete used shall conform to the requirements of Item P-610. 

702-2.5 Geotextile.  For subgrade separation and stabilization, drainage filtration and subgrade 
reinforcement.  The geotextile fabric shall consist of woven, biaxial, polyester, polypropylene, stabilized 
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nylon, polyethylene or polyvinylidene chloride. All fabric shall have the minimum strength values in the 
weakest principle direction.  

 

The geotextile fabric shall be insect, rodent, mildew, and rot resistant. 

Geotextile Fabric 

Test Method Value  
Grab Tensile Strength, N ASTM D 4632 900 minimum 

Puncture Strength, N ASTM D 6241 400 minimum 

Apparent Breaking Elongation (%) ASTM D 4632 20%  minimum 

Apparent Opening Size, mm ASTM D 4751 0.43 maximum 

Permittivity, S-1 ASTM D 4491 0.05 minimum 

CONSTRUCTION METHODS 

702-3.1 Excavation. The width of the trench shall be sufficient to permit satisfactory installation and 
jointing of the trench drain and placing of a concrete backfill material under and around the drain, as 
detailed on the plans. 

702-3.2 Installation. Drain forms hall be laid in sections joined firmly together with manufacturer 
recommended means or as shown on the plans. The top of all drains shall be held firmly in place to the 
proper grade, to preclude movement during the backfilling operation.  Contractor shall be required to 
ensure forms will not move or float during backfilling. 

702-3.3 Backfilling. Drains shall be inspected before any backfill is placed. Damaged sections shall be 
aligned or replaced at the expense of the Contractor. 

The trench holding the drain assembly shall be backfilled with concrete that will easily flow under and 
around the drain, frame and grates.  

METHOD OF MEASUREMENT 

702-4.1 The length of trench drain shall be measured in linear feet of finished drain in place, completed, 
and approved. It shall be measured along the centerline of the drain from end or inside face of structure to 
the end or inside face of structure, whichever is applicable. All fittings and geotextile fabric shall be 
included in the footage as typical trench drain sections being measured. 

BASIS OF PAYMENT 

702-5.1 Payment shall be made at the contract unit price per linear foot for trench drain regardless of 
trench depth and size designated and shall include the cost of concrete for backfill. 

This price shall be full compensation for all materials, all preparation, excavation and installation of these 
materials; and all labor, equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item A-702-1 Trench Drain - per linear foot. 
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TESTING REQUIREMENTS 

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

MATERIAL REQUIREMENTS 

AASHTO-AGC-ARTBA Task Force 13 Report 
A Guide to Standardized Highway Drainage Products  

ASTM A36 Standard Specification for Carbon Structural Steel 

ASTM A48 Standard Specification for Gray Iron Castings 

ASTM A123 Standard Specification for Zinc(Hot-Dip Galvanized) Coatings on Iron and Steel 
Products 

END OF ITEM A-702 
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Technical Specifications 

 

Item D-701, Pipe for Storm Drains and Culverts 

 

DESCRIPTION 

 

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance with 

these specifications and in reasonably close conformity with the lines and grades shown on the plans. 

 

MATERIALS 

 

701-2.1 Materials shall meet the requirements shown on the plans and specified below. 

  

  15” Reinforced Concrete Pipe  

or  

 15” Corrugated HDPE, smooth interior wall 

 

 

701-2.2 Pipe. The pipe shall be of the type called for on the plans or in the proposal and shall be in 

accordance with the following appropriate requirements: 

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe 

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe, 300 to 1500-mm (12 to 

60-inch) Diameter 

 

701-2.3 Concrete. Concrete for pipe cradles shall have a minimum compressive strength of 2000 psi at 28 

days and conform to the requirements of ASTM C94. 

 

701-2.4 Rubber gaskets. Rubber gaskets for rigid pipe shall conform to the requirements of ASTM C443. 

Rubber gaskets for PVC pipe, polyethylene, and polypropylene pipe shall conform to the requirements of 

ASTM F477. Rubber gaskets for zinc-coated steel pipe and precoated galvanized pipe shall conform to the 

requirements of ASTM D1056, for the “RE” closed cell grades. Rubber gaskets for steel reinforced 

thermoplastic ribbed pipe shall conform to the requirements of ASTM F477. 

 

701-2.5 Joint mortar. Pipe joint mortar shall consist of one part Portland cement and two parts sand. The 

Portland cement shall conform to the requirements of ASTM C150, Type I. The sand shall conform to the 

requirements of ASTM C144. 

 

701-2.6 Joint fillers. Poured filler for joints shall conform to the requirements of ASTM D6690. 

 

701-2.7 Plastic gaskets. Plastic gaskets shall conform to the requirements of AASHTO M198 (Type B). 
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701-2.8. Controlled low-strength material (CLSM). Controlled low-strength material shall conform to 

the requirements of Item P-153. When CLSM is used all joints shall have gaskets.   

 

CONSTRUCTION METHODS 

 

701-3.1 Excavation. The width of the pipe trench shall be sufficient to permit satisfactory jointing of the 

pipe and thorough tamping of the bedding material under and around the pipe, but it shall not be less than 

the external diameter of the pipe plus 6 inches on each side. The trench walls shall be approximately vertical. 

 

The Contractor shall comply with all current Federal, state and local rules and regulations governing the 

safety of men and materials during the excavation, installation and backfilling operations.  Specifically, the 

Contractor shall observe that all requirements of the Occupational Safety and Health Administration 

(OSHA) relating to excavations, trenching and shoring are strictly adhered to.  The width of the trench shall 

be sufficient to permit satisfactorily jointing of the pipe and thorough compaction of the bedding material 

under the pipe and backfill material around the pipe, but it shall not be greater than the widths shown on 

the plans trench detail.  The trench bottom shall be shaped to fully and uniformly support the bottom 

quadrant of the pipe. 

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it from 

below the foundation grade for a depth of at least 8 inch or 1/2 inch for each foot of fill over the top of the 

pipe (whichever is greater) but for no more than three-quarters of the nominal diameter of the pipe. The 

excavation below grade shall be backfilled with selected fine compressible material, such as silty clay or 

loam, and lightly compacted in layers not over 6 inches in uncompacted depth to form a uniform but 

yielding foundation. 

 

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other unstable 

soil, the unstable soil shall be removed and replaced with approved granular material for the full trench 

width. The Engineer shall determine the depth of removal necessary. The granular material shall be 

compacted to provide adequate support for the pipe. 

 

The excavation for pipes placed in embankment fill shall not be made until the embankment has been 

completed to a height above the top of the pipe as shown on the plans. 

 

701-3.2 Bedding. The pipe bedding shall conform to the class specified on the plans. The bedding surface 

for the pipe shall provide a firm foundation of uniform density throughout the entire length of the pipe. 

When no bedding class is specified or detailed on the plans, the requirements for Class C bedding shall 

apply. 

A. Rigid pipe. Class A bedding shall consist of a continuous concrete cradle conforming to the plan 

details. 

Class B bedding shall consist of a bed of granular material having a thickness of at least 6 inches 

below the bottom of the pipe and extending up around the pipe for a depth of not less than 30% of 

the pipe’s vertical outside diameter. The layer of bedding material shall be shaped to fit the pipe 
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for at least 10% of the pipe’s vertical diameter and shall have recesses shaped to receive the bell 

of bell and spigot pipe. The bedding material shall be sand or select sandy soil with 100% passing 

a 3/8 inch sieve and not more than 10% passing a No. 200 sieve. 

Class C bedding shall consist of bedding the pipe in its natural foundation material to a depth of 

not less than 10% of the pipe’s vertical outside diameter. The bed shall be shaped to fit the pipe 

and shall have recesses shaped to receive the bell of bell and spigot pipe. 

B. Flexible pipe. Not Used. 

C. PVC, polyethylene, and polypropylene pipe. For PVC, polyethylene, and polypropylene pipe, 

the bedding material shall consist of coarse sands and gravels with a maximum particle size of 3/4 

inches . For pipes installed under paved areas, no more than 12% of the material shall pass the 

No. 200  sieve. For all other areas, no more than 50% of the material shall pass the No. 200 sieve. 

The bedding shall have a thickness of at least 6 inches below the bottom of the pipe and extend 

up around the pipe for a depth of not less than 50% of the pipe’s vertical outside diameter. 

 

701-3.3 Laying pipe. The pipe laying shall begin at the lowest point of the trench and proceed upgrade. 

The lower segment of the pipe shall be in contact with the bedding throughout its full length. Bell or groove 

ends of rigid pipes and outside circumferential laps of flexible pipes shall be placed facing upgrade. 

 

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved segment 

coincides with the flow line. 

 

Elliptical and elliptically reinforced concrete pipes shall be placed with the manufacturer’s reference lines 

designating the top of the pipe within five degrees of a vertical plane through the longitudinal axis of the 

pipe. 

 

701-3.4 Joining pipe. Joints shall be made with (1) Portland cement mortar, (2) Portland cement grout, (3) 

rubber gaskets, (4) plastic gaskets, or (5) coupling bands. 

 

Mortar joints shall be made with an excess of mortar to form a continuous bead around the outside of the 

pipe and shall be finished smooth on the inside. Molds or runners shall be used for grouted joints to retain 

the poured grout. Rubber ring gaskets shall be installed to form a flexible watertight seal. 

A. Concrete pipe. Concrete pipe may be either bell and spigot or tongue and groove. The method of 

joining pipe sections shall be so the ends are fully entered and the inner surfaces are reasonably 

flush and even. Joints shall be thoroughly wetted before applying mortar or grout. 

B. Metal pipe. Metal pipe shall be firmly joined by form-fitting bands conforming to the 

requirements of ASTM A760 for steel pipe and AASHTO M196 for aluminum pipe. 

C. PVC, polyethylene and polypropylene pipe. Joints for PVC, Polyethylene, and Polypropylene 

pipe shall conform to the requirements of ASTM D3212 when water tight joints are required. 

Joints for PVC and Polyethylene pipe shall conform to the requirements of AASHTO M304 when 

soil tight joints are required. Fittings for polyethylene pipe shall conform to the requirements of 
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AASHTO M252 or ASTM M294. Fittings for polypropylene pipe shall conform to ASTM 

F2881, ASTM F2736, or ASTM F2764. 

 

701-3.5 Backfilling. Pipes shall be inspected before any backfill is placed; any pipes found to be out of 

alignment, unduly settled, or damaged shall be removed and re-laid or replaced at the Contractor’s expense. 

 

Material for backfill shall be shall meet the requirements of Item P-153. It shall not contain frozen lumps, 

stones that would be retained on a 2-inch sieve, chunks of highly plastic clay, or other objectionable 

material. Granular backfill material shall have 95% or more passing the 1/2 inch  sieve, with 95% or more 

being retained on the No. 4  sieve. 

 

When the top of the pipe is even with or below the top of the trench, the backfill shall be compacted in 

layers not exceeding 6 inches on each side of the pipe and shall be brought up one foot above the top of the 

pipe or to natural ground level, whichever is greater. Thoroughly compact the backfill material under the 

haunches of the pipe without displacing the pipe. Material shall be brought up evenly on each side of the 

pipe for the full length of the pipe. 

 

When the top of the pipe is above the top of the trench, the backfill shall be compacted in layers not 

exceeding 6 inches and shall be brought up evenly on each side of the pipe to one foot above the top of the 

pipe. The width of backfill on each side of the pipe for the portion above the top of the trench shall be equal 

to twice the pipe’s diameter or 12 feet, whichever is less. 

 

For PVC, polyethylene, and polypropylene pipe, the backfill shall be placed in two stages; first to the top 

of the pipe and then at least 12 inches over the top of the pipe. The backfill material shall meet the 

requirements of paragraph 701-3.2c. 

 

All backfill shall be compacted to the density required under Item P-152. 

 

It shall be the Contractor’s responsibility to protect installed pipes and culverts from damage due to 

construction equipment operations.  The Contractor shall be responsible for installation of any extra 

strutting or backfill required to protect pipes from the construction equipment. 

 

METHOD OF MEASUREMENT 

 

701-4.1 The length of pipe shall be measured in linear feet of pipe in place, completed, and approved. It 

shall be measured along the centerline of the pipe from end or inside face of structure to the end or inside 

face of structure, whichever is applicable. The several classes, types and size shall be measured separately. 

All fittings shall be included in the footage as typical pipe sections in the pipe being measured.  No separate 

measurement shall be made for concrete for pipe cradles. 
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BASIS OF PAYMENT 

 

701-5.1 Payment will be made at the contract unit price per linear foot for each kind of pipe of the type and 

size designated. 

 

These prices shall fully compensate the Contractor for furnishing all materials and for all preparation, 

excavation, pipe bedding and pipe cradles, and installation of these materials; and for all labor, equipment, 

tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item 701-5.1 15 inch Storm Drain Pipe – per linear foot  

 

MATERIAL REQUIREMENTS 

AASHTO M198 Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box 

Sections Using Preformed Flexible Joint Sealants 

AASHTO M252 Standard Specification for Corrugated Polyethylene Drainage Pipe 

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe, 12- to 60-in. Diameter 

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe 

ASTM C94 Standard Specification for Ready Mixed Concrete 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 Standard Specification for Portland Cement 

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber 

Gaskets 

ASTM D1056 Standard Specification for Flexible Cellular Materials Sponge or Expanded 

Rubber 

ASTM D3212 Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 

Flexible Elastomeric Seals 

ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe 

ASTM F667 Standard Specification for 3 through 24 in. Corrugated Polyethylene Pipe and 

Fittings 

END ITEM D-701 
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Technical Specifications 
 

Item D-751 Manholes, Catch Basins, Inlets and Inspection Holes 
 

DESCRIPTION 
 

751-1.1 This item shall consist of connections to and adjustment of manholes, catch basins, inlets, and 
inspection holes, in accordance with these specifications, at the specified locations and conforming to the 
lines, grades, and dimensions shown on the plans or required by the Engineer. 
 

MATERIALS 
 

751-2.1 Brick. The brick shall conform to the requirements of ASTM C32, Grade MS. 

 
751-2.2 Mortar. Mortar shall consist of one part Portland cement and two parts sand. The Portland cement 
shall conform to the requirements of ASTM C150, Type I. The sand shall conform to the requirements of 
ASTM C144. 

 
751-2.3 Concrete. Plain and reinforced concrete used in structures, connections of pipes with structures, 
and the support of structures or frames shall conform to the requirements of Item P-610. 

 
751-2.4 Precast concrete pipe manhole rings. Precast concrete pipe manhole rings shall conform to the 
requirements of ASTM C478. Unless otherwise specified, the risers and offset cone sections shall have an 
inside diameter of not less than 36 inches nor more than 48 inches. There shall be a gasket between 
individual sections and sections cemented together with mortar on the inside of the manhole. 

 
751-2.5 Corrugated metal. Corrugated metal shall conform to the requirements of American Association 
of State Highway and Transportation Officials (AASHTO) M36. 

 
751-2.6 Frames, covers, and grates. The castings shall conform to one of the following requirements: 

A. ASTM A48, Class 35B: Gray iron castings 

B. ASTM A47: Malleable iron castings 

C. ASTM A27: Steel castings 

D. ASTM A283, Grade D: Structural steel for grates and frames 

E. ASTM A536, Grade 65-45-12: Ductile iron castings 

F. ASTM A897:Austempered ductile iron castings 
 
All castings or structural steel units shall conform to the dimensions shown on the plans and shall be 
designed to support the loadings, aircraft gear configuration and/or direct loading, specified. 
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Each frame and cover or grate unit shall be provided with fastening members to prevent it from being 
dislodged by traffic but which will allow easy removal for access to the structure. 
 
All castings shall be thoroughly cleaned. After fabrication, structural steel units shall be galvanized to meet 
the requirements of ASTM A123. 

 
751-2.7 Steps. The steps or ladder bars shall be gray or malleable cast iron or galvanized steel. The steps 
shall be the size, length, and shape shown on the plans and those steps that are not galvanized shall be given 
a coat of bituminous paint, when directed. 

 
751-2.8 Precast inlet structures.  Manufactured in accordance with and conforming to ASTM C1433. 
 

CONSTRUCTION METHODS 
 

751-3.1 Unclassified excavation. 

A. The Contractor shall excavate for structures and footings to the lines and grades or elevations, 
shown on the plans, or as staked by the Engineer. The excavation shall be of sufficient size to 
permit the placing of the full width and length of the structure or structure footings shown. The 
elevations of the bottoms of footings, as shown on the plans, shall be considered as approximately 
only; and the Engineer may direct, in writing, changes in dimensions or elevations of footings 
necessary for a satisfactory foundation. 

B. Boulders, logs, or any other objectionable material encountered in excavation shall be removed. 
All rock or other hard foundation material shall be cleaned of all loose material and cut to a firm 
surface either level, stepped, or serrated, as directed by the Engineer. All seams or crevices shall 
be cleaned out and grouted. All loose and disintegrated rock and thin strata shall be removed. 
Where concrete will rest on a surface other than rock, the bottom of the excavation shall not be 
disturb and excavation to final grade shall not be made until immediately before the concrete or 
reinforcing is placed. 

C. The Contractor shall do all bracing, sheathing, or shoring necessary to implement and protect the 
excavation and the structure as required for safety or conformance to governing laws. The cost of 
bracing, sheathing, or shoring shall be included in the unit price bid for the structure. 

D. All bracing, sheathing, or shoring involved in the construction of this item shall be removed by 
the Contractor after the completion of the structure. Removal shall not disturb or damage finished 
masonry. The cost of removal shall be included in the unit price bid for the structure. 

E. After excavation is completed for each structure, the Contractor shall notify the Engineer.  No 
concrete or reinforcing steel shall be placed until the Engineer has approved the depth of the 
excavation and the character of the foundation material. 
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751-3.2 Brick structures. 

A. Foundations. A prepared foundation shall be placed for all brick structures after the foundation 
excavation is completed and accepted. Unless otherwise specified, the base shall consist of 
reinforced concrete mixed, prepared, and placed in accordance with the requirements of Item P-
610. 

B. Laying brick. All brick shall be clean and thoroughly wet before laying so that they will not 
absorb any appreciable amount of additional water at the time they are laid. All brick shall be laid 
in freshly made mortar. Mortar not used within 45 minutes after water has been added shall be 
discarded. Retempering of mortar shall not be permitted. An ample layer of mortar shall be 
spread on the beds and a shallow furrow shall be made in it that can be readily closed by the 
laying of the brick. All bed and head joints shall be filled solid with mortar. End joints of 
stretchers and side or cross joints of headers shall be fully buttered with mortar and a shoved joint 
made to squeeze out mortar at the top of the joint. Any bricks that may be loosened after the 
mortar has taken its set, shall be removed, cleaned, and relaid with fresh mortar. No broken or 
chipped brick shall be used in the face, and no spalls or bats shall be used except where necessary 
to shape around irregular openings or edges; in which case, full bricks shall be placed at ends or 
corners where possible, and the bats shall be used in the interior of the course. In making 
closures, no piece of brick shorter than the width of a whole brick shall be used; and wherever 
practicable, whole brick shall be used and laid as headers. 

C. Joints. All joints shall be filled with mortar at every course Exterior faces shall be laid up in 
advance of backing. Exterior faces shall be plastered or parged with a coat of mortar not less than 
3/8 inch thick before the backing is laid up. Prior to parging, all joints on the back of face courses 
shall be cut flush. Unless otherwise noted, joints shall be not less than 1/4 inch  nor more than 1/2 
inch wide and the selected joint width shall be maintained uniform throughout the work. 

D. Pointing. Face joints shall be neatly struck, using the weather-struck joint. All joints shall be 
finished properly as the laying of the brick progresses. When nails or line pins are used the holes 
shall be immediately plugged with mortar and pointed when the nail or pin is removed. 

E. Cleaning. Upon completion of the work all exterior surfaces shall be thoroughly cleaned by 
scrubbing and washing with water.  If necessary to produce satisfactory results, cleaning shall be 
done with a 5% solution of muriatic acid which shall then be rinsed off with liberal quantities of 
water. 

F. Curing and cold weather protection. The brick masonry shall be protected and kept moist for at 
least 48 hours after laying the brick. Brick masonry work or pointing shall not be done when there 
is frost on the brick or when the air temperature is below 50°F unless the Contractor has, on the 
project ready to use, suitable covering and artificial heating devices necessary to keep the 
atmosphere surrounding the masonry at a temperature of not less than 60°F for the duration of the 
curing period. 

 
751-3.3 Concrete structures. Concrete structures shall be built on prepared foundations, conforming to 
the dimensions and shape indicated on the plans. The construction shall conform to the requirements 
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specified in Item P-610. Any reinforcement required shall be placed as indicated on the plans and shall be 
approved by the Engineer before the concrete is placed. 
 
All invert channels shall be constructed and shaped accurately to be smooth, uniform, and cause minimum 
resistance to flowing water. The interior bottom shall be sloped to the outlet. 

 
751-3.4 Precast concrete structures.  Precast concrete structures shall conform to ASTM C478. Precast 
concrete structures shall be constructed on prepared or previously placed slab foundations conforming to 
the dimensions and locations shown on the plans. All precast concrete sections necessary to build a 
completed structure shall be furnished. The different sections shall fit together readily.  Joints between 
precast concrete risers and tops shall be full-bedded in cement mortar and shall be smoothed to a uniform 
surface on both interior and exterior of the structure. The top of the upper precast concrete section shall be 
suitably formed and dimensioned to receive the metal frame and cover or grate, or other cap, as required. 
Provision shall be made for any connections for lateral pipe, including drops and leads that may be installed 
in the structure. The flow lines shall be smooth, uniform, and cause minimum resistance to flow. The metal 
steps that are embedded or built into the side walls shall be aligned and placed at vertical intervals of 12 
inches. When a metal ladder replaces the steps, it shall be securely fastened into position. 

 
751-3.5 Corrugated metal structures.  Corrugated metal structures shall be prefabricated. All standard or 
special fittings shall be furnished to provide pipe connections or branches with the correct dimensions and 
of sufficient length to accommodate connecting bands. The fittings shall be welded in place to the metal 
structures. The top of the metal structure shall be designed so that either a concrete slab or metal collar may 
be attached to allow the fastening of a standard metal frame and grate or cover. Steps or ladders shall be 
furnished as shown on the plans.  Corrugated metal structures shall be constructed on prepared foundations, 
conforming to the dimensions and locations as shown on the plans. When indicated, the structures shall be 
placed on a reinforced concrete base. 

 
751-3.6 Inlet and outlet pipes. Inlet and outlet pipes shall extend through the walls of the structures a 
sufficient distance beyond the outside surface to allow for connections.  They shall be cut off flush with the 
wall on the inside surface of the structure, unless otherwise directed. For concrete or brick structures, mortar 
shall be placed around these pipes to form a tight, neat connection. 

 
751-3.7 Placement and treatment of castings, frames, and fittings. All castings, frames, and fittings shall 
be placed in the positions indicated on the plans or as directed by the Engineer, and shall be set true to line 
and elevation. If frames or fittings are to be set in concrete or cement mortar, all anchors or bolts shall be 
in place before the concrete or mortar is placed. The unit shall not be disturbed until the mortar or concrete 
has set. 
 
When frames or fittings are placed on previously constructed masonry, the bearing surface of the masonry 
shall be brought true to line and grade and shall present an even bearing surface so the entire face or back 
of the unit will come in contact with the masonry. The unit shall be set in mortar beds and anchored to the 
masonry as indicated on the plans or as directed by the Engineer. All units shall set firm and secure. 
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After the frames or fittings have been set in final position, the concrete or mortar shall be allowed to harden 
for seven (7) days before the grates or covers are placed and fastened down. 

 
751-3.8 Installation of steps. The steps shall be installed as indicated on the plans or as directed by the 
Engineer. When the steps are to be set in concrete, they shall be placed and secured in position before the 
concrete is placed. When the steps are installed in brick masonry, they shall be placed as the masonry is 
being built. The steps shall not be disturbed or used until the concrete or mortar has hardened for at least 
seven (7) days. After seven (7) days, the steps shall be cleaned and painted, unless they have been 
galvanized. 
 
When steps are required with precast concrete structures, they shall be cast into the side of the sections at 
the time the sections are manufactured or set in place after the structure is erected by drilling holes in the 
concrete and cementing the steps in place. 
 
When steps are required with corrugated metal structures, they shall be welded into aligned position at a 
vertical spacing of 12 inches. 
 
Instead of steps, prefabricated ladders may be installed. For brick or concrete structures, the ladder shall be 
held in place by grouting the supports in drilled holes. For metal structures, the ladder shall be secured by 
welding the top support to the structure and grouting the bottom support into drilled holes in the foundation 
or as directed by the Engineer. 

 
751-3.9 Backfilling. 

A. After a structure has been completed, the area around it shall be backfilled with approved 
material, in horizontal layers not to exceed 8 inches  in loose depth, and compacted to the density 
required in Item P-152. Each layer shall be deposited evenly around the structure to 
approximately the same elevation. The top of the fill shall meet the elevation shown on the plans 
or as directed by the Engineer. 

B. Backfill shall not be placed against any structure until approved by the Engineer. For concrete 
structures, approval shall not be given until the concrete has been in place seven (7) days, or until 
tests establish that the concrete has attained sufficient strength to withstand any pressure created 
by the backfill and placing methods. 

C. Backfill shall not be measured for direct payment. Performance of this work shall be considered 
an obligation of the Contractor covered under the contract unit price for the structure involved. 

 
751-3.10 Cleaning and restoration of site. After the backfill is completed, the Contractor shall dispose of 
all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in embankments, 
shoulders, or as approved by the Engineer. The Contractor shall restore all disturbed areas to their original 
condition. The Contractor shall remove all tools and equipment, leaving the entire site free, clear, and in 
good condition. 
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METHOD OF MEASUREMENT 
 

751-4.1 Connections to and adjusted manholes, catch basins, inlets, inspection holes, and pull boxesshall 
be measured by the unit. 
 

BASIS OF PAYMENT 
751-5.1 The accepted quantities of manholes, catch basins, inlets, inspection holes, and pull boxes will be 
paid for at the contract unit price per each in place when completed. This price shall be full compensation 
for furnishing all materials and for all preparation, excavation, backfilling and placing of the materials; 
furnishing and installation of such specials and connections to pipes and other structures as may be required 
to complete the item as shown on the plans; and for all labor equipment, tools and incidentals necessary to 
complete the structure. 

Payment will be made under: 

Item D-751-5.1 Adjust Existing Manholes – per each 

Item D-751-5.2 Adjust Existing Pull Boxes – per each 

Item D-751-5.3 Connection to Existing Storm Drain Manhole – per each 
 

MATERIAL REQUIREMENT 

ASTM A27 Standard Specification for Steel Castings, Carbon, for General Application 

ASTM A47 Standard Specification for Ferritic Malleable Iron Castings 

ASTM A48 Standard Specification for Gray Iron Castings 

ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products 

ASTM A283 Standard Specification for Low and Intermediate Tensile Strength Carbon Steel 
Plates 

ASTM A536 Standard Specification for Ductile Iron Castings 

ASTM A897 Standard Specification for Austempered Ductile Iron Castings  

ASTM C32 Standard Specification for Sewer and Manhole Brick (Made from Clay or Shale) 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 Standard Specification for Portland Cement 

ASTM C478 Standard Specification for Precast Reinforced Concrete Manhole Sections 

ASTM C1433 Standard Specification for Precast Reinforced Concrete Monolithic Box Sections 
for Culverts, Storm Drains, and Sewers 

AASHTO M36 Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers 
and Drains 

END OF ITEM D-751 
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Technical Specifications 

 

Item D-754, Concrete Gutters, Ditches, and Flumes 

 

DESCRIPTION 

 

754-1.1 This item shall consist of Portland cement concrete gutters, ditches, and flumes constructed in 

accordance with these specifications at the specified locations in accordance with the dimensions, lines, 

and grades as shown on the plans. 

 

MATERIALS 

 

754-2.1 Concrete. Plain and reinforced concrete shall meet the requirements of Item P-610. 

 

754-2.2 Joints. Joint filler materials and premolded joint material shall conform to Item P-610. 

 

CONSTRUCTION METHODS 

 

754-3.1 Preparing subgrade. Excavation shall be made to the required width and depth, and the subgrade 

upon which the item is to be built shall be compacted to a firm uniform grade. All soft and unsuitable 

material shall be removed and replaced with suitable approved material. When required, a layer of approved 

granular material, compacted to the thickness indicated on the plans, shall be placed to form a subbase. The 

underlying course shall be checked and accepted by the Engineer before placing and spreading operations 

are started. 

 

754-3.2 Placing. The forms and the mixing, placing, finishing, and curing of concrete shall conform to the 

requirements of Item P-610 and the following requirements. 

 

The concrete shall be tamped until it is consolidated and mortar covers the top surface. The surface of the 

concrete shall be floated smooth and the edges rounded to the radii shown on the plans. Before the concrete 

is given the final finishing, the surface shall be tested with a 12-foot straightedge, and any irregularities of 

more than 1/4 inch in 12-foot shall be eliminated. 

 

The concrete shall be placed with dummy-grooved joints not to exceed 25 feet apart and no section shall 

be less than 4 feet long. 

 

Expansion joints of the type called for in the plans shall be constructed to replace dummy groove joints at 

spacings of approximately 100 feet. When the gutter is placed next to concrete pavement, expansion joints 

in the gutter shall be located opposite expansion joints in the pavement. When a gutter abuts a pavement or 

other structure, an expansion joint shall be placed between the gutter and the other structure. 
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Forms shall not be removed within 24 hours after the concrete has been placed. Minor defects shall be 

repaired with mortar containing one (1) part cement and two (2) parts fine aggregate. 

Depositing, compacting, and finishing the item shall be conducted to build a satisfactory structure. If any 

section of concrete is found to be porous, or is otherwise defective, it shall be removed and replaced by the 

Contractor without additional compensation. 

 

754-3.3 Backfilling. After the concrete has set sufficiently, the spaces adjacent to the structure shall be 

refilled to the required elevation with material specified on the plans and compacted by mechanical 

equipment to at least 90% of the maximum density as determined by ASTM D698. The in-place density 

shall be determined in accordance with ASTM D1556. 

 

754-3.4 Cleaning and restoration of site. After the backfill is completed, the Contractor shall dispose of 

all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in embankments, 

shoulders, or as ordered by the Engineer. The Contractor shall restore all disturbed areas to their original 

condition. The Contractor shall remove all tools and equipment, leaving the entire site free, clear and in 

good condition. 

 

Performance of the work described in this section shall be considered as a subsidiary obligation of the 

Contractor, covered under the contract unit price for the structure. 

 

METHOD OF MEASUREMENT 

 

754-4.1 Concrete Valley Gutter shall be measured by the linear foot  in accordance with the dimensions 

shown on the plans or ordered by the Engineer.  

 

BASIS OF PAYMENT 

 

754-5.1 The accepted quantities of Concrete Valley Gutter will be paid for at the contract unit price per 

linear foot complete in place. 

 

Payment will be made under: 

Item D-754-5.1 PCC Valley Gutter, 5-feet Wide – per linear foot  

 

TESTING REQUIREMENTS 

 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lb/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

 

END OF ITEM D-754 
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Technical Specifications 

 

Item P-152, Excavation, Subgrade, and Embankment 

 

DESCRIPTION 

 

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the limits 

of the work required to construct safety areas, runways, taxiways, aprons, and intermediate areas as well as 

other areas for drainage, building construction, parking, or other purposes in accordance with these 

specifications and in conformity to the dimensions and typical sections shown on the plans. 

 

152-1.2 Classification. All material excavated shall be classified as defined below: 

A. Unclassified excavation. Unclassified excavation shall consist of the excavation and disposal of 

all material, regardless of its nature which is not otherwise classified and paid for under one of the 

following items. 

B. Drainage excavation. Drainage excavation shall consist of all excavation made for the primary 

purpose of drainage and includes drainage ditches, such as intercepting, inlet or outlet ditches; 

temporary levee construction; or any other type as shown on the plans. 

C. Borrow excavation. Borrow excavation shall consist of approved material required for the 

construction of embankments or for other portions of the work in excess of the quantity of usable 

material available from required excavations. Borrow material shall be obtained from areas 

designated by the Engineer within the limits of the airport property but outside the normal limits 

of necessary grading, or from areas outside the airport boundaries.   

 

152-1.3 Unsuitable excavation. Any material containing vegetable or organic matter, such as muck, peat, 

organic silt, or sod shall be considered unsuitable for use in embankment construction. Material, suitable 

for topsoil may be used on the embankment slope when approved by the Engineer. 

 

CONSTRUCTION METHODS 

 

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area 

shall be completely cleared and grubbed in accordance with Item P-151. 

 

The suitability of material to be placed in embankments shall be subject to approval by the Engineer. All 

unsuitable material shall be disposed of in waste areas shown on the plans. All waste areas shall be graded 

to allow positive drainage of the area and of adjacent areas. The surface elevation of waste areas shall not 

extend above the surface elevation of adjacent usable areas of the airport, unless specified on the plans or 

approved by the Engineer. 

 

When the Contractor’s excavating operations encounter artifacts of historical or archaeological 

significance, the operations shall be temporarily discontinued and the Engineer notified per subsection 70-
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20. At the direction of the Engineer, the Contractor shall excavate the site in such a manner as to preserve 

the artifacts encountered and allow for their removal. Such excavation will be paid for as extra work. 

 

Those areas outside of the limits of the pavement areas where the top layer of soil material has become 

compacted by hauling or other Contractor activities shall be scarified and disked to a depth of 4 inches, to 

loosen and pulverize the soil. 

 

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or 

similar underground structures, the Contractor shall be responsible for and shall take all necessary 

precautions to preserve them or provide temporary services. When such facilities are encountered, the 

Contractor shall notify the Engineer, who shall arrange for their removal if necessary. The Contractor, at 

his or her expense, shall satisfactorily repair or pay the cost of all damage to such facilities or structures 

that may result from any of the Contractor’s operations during the period of the contract.  

 

152-2.2 Excavation. No excavation shall be started until the work has been staked out by the Contractor 

and the Engineer has obtained from the Contractor, the survey notes of the elevations and measurements of 

the ground surface. All areas to be excavated shall be stripped of vegetation and topsoil.  Topsoil shall be 

stockpiled for future use in areas designated on the plans or by the Engineer. All suitable excavated material 

shall be used in the formation of embankment, subgrade, or other purposes shown on the plans. All 

unsuitable material shall be disposed of as shown on the plans. 

 

When the volume of the excavation exceeds that required to construct the embankments to the grades 

indicated, the excess shall be used to grade the areas of ultimate development or disposed as directed by 

the Engineer. When the volume of excavation is not sufficient for constructing the embankments to the 

grades indicated, the deficiency shall be obtained from borrow areas. 

 

The grade shall be maintained so that the surface is well drained at all times. When necessary, temporary 

drains and drainage ditches shall be installed to intercept or divert surface water that may affect the work. 

A. Selective grading. When selective grading is indicated on the plans, the more suitable material 

designated by the Engineer shall be used in constructing the embankment or in capping the 

pavement subgrade. If, at the time of excavation, it is not possible to place this material in its final 

location, it shall be stockpiled in approved areas so that it can be measured for payment as 

specified in paragraph 152-3.3. 

B. Undercutting. Not applicable for this project. 

C. Overbreak. Not applicable for this project. 

D. Removal of utilities. The removal of existing structures and utilities required to permit the 

orderly progress of work will be accomplished by someone other than the Contractor; for 

example, the utility unless otherwise shown on the plans. All existing foundations shall be 

excavated at least 2 feet below the top of subgrade or as indicated on the plans, and the material 

disposed of as directed by the Engineer. All foundations thus excavated shall be backfilled with 

suitable material and compacted as specified. 
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E. Compaction requirements. The subgrade under areas to be paved shall be compacted to the 

depth and density as shown on the plans. The maximum density as determined by ASTM D698. 

The material to be compacted shall be within ±2% of optimum moisture content before being 

rolled to obtain the prescribed compaction (except for expansive soils). 

The in-place field density shall be determined in accordance with ASTM D6938 using Procedure 

A, the direct transmission method, and ASTM D6938 shall be used to determine the moisture 

content of the material. The machine shall be calibrated in accordance with ASTM D6938. Stones 

or rock fragments larger than 4 inches in their greatest dimension will not be permitted in the top 

6 inches of the subgrade. The finished grading operations, conforming to the typical cross-

section, shall be completed and maintained at least 1,000 feet ahead of the paving operations or as 

directed by the Engineer. 

All loose or protruding rocks on the back slopes of cuts shall be pried loose or otherwise removed 

to the slope finished grade line. All cut-and-fill slopes shall be uniformly dressed to the slope, 

cross-section, and alignment shown on the plans or as directed by the Engineer.  Blasting shall 

not be allowed.   

F. Proof rolling. After compaction is completed, the subgrade area shall be proof rolled with a 20 

ton Tandem axle Dual Wheel Dump Truck loaded to the legal limit with tires inflated to 100psi.in 

the presence of the Engineer.  Apply a minimum of 50 percent coverage, or as specified by the 

Engineer, to all paved areas. A coverage is defined as the application of one tire print over the 

designated area. Soft areas of subgrade that deflect more than 1 inch or show permanent 

deformation greater than 1 inch shall be removed and replaced with suitable material or reworked 

to conform to the moisture content and compaction requirements in accordance with these 

specifications. 

 

152-2.3 Borrow excavation. Not applicable for this project.  

 

152-2.4 Drainage excavation. Drainage excavation shall consist of excavating for drainage ditches such 

as intercepting; inlet or outlet ditches; for temporary levee construction; or for any other type as designed 

or as shown on the plans. The work shall be performed in sequence with the other construction.  

 

Intercepting ditches shall be constructed prior to starting adjacent excavation operations. All satisfactory 

material shall be placed in embankment fills; unsuitable material shall be placed in designated waste areas 

or as directed by the Engineer. All necessary work shall be performed true to final line, elevation, and cross-

section. The Contractor shall maintain ditches constructed on the project to the required cross-section and 

shall keep them free of debris or obstructions until the project is accepted.  

 

152-2.5 Preparation of embankment area. Where an embankment is to be constructed to a height of 4 

feet or less, all sod and vegetative matter shall be removed from the surface upon which the embankment 

is to be placed. The cleared surface shall be broken up by plowing or scarifying to a minimum depth of 6 

inches and shall then be compacted as indicated in paragraph 152-2.6. When the height of fill is greater 
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than 4 feet, sod not required to be removed shall be thoroughly disked and recompacted to the density of 

the surrounding ground before construction of embankment. 

 

Sloped surfaces steeper than one (1) vertical to four (4) horizontal shall be plowed, stepped, benched, or 

broken up so that the fill material will bond with the existing material. When the subgrade is part fill and 

part excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 

12 inches and compacted as specified for the adjacent fill. 

No direct payment shall be made for the work performed under this section. The necessary clearing and 

grubbing and the quantity of excavation removed will be paid for under the respective items of work. 

 

152-2.6 Formation of embankments. Embankments shall be formed in successive horizontal layers of not 

more than 8 inches in loose depth for the full width of the cross-section, unless otherwise approved by the 

Engineer. 

 

The layers shall be placed, to produce a soil structure as shown on the typical cross-section or as directed 

by the Engineer. Materials such as brush, hedge, roots, stumps, grass and other organic matter, shall not be 

incorporated or buried in the embankment. 

 

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained because 

of rain, freezing, or other unsatisfactory weather conditions in the field. Frozen material shall not be placed 

in the embankment nor shall embankment be placed upon frozen material. Material shall not be placed on 

surfaces that are muddy, frozen, or contain frost. The Contractor shall drag, blade, or slope the embankment 

to provide surface drainage at all times. 

 

The material in each layer shall be within ±2% of optimum moisture content before rolling to obtain the 

prescribed compaction. To achieve a uniform moisture content throughout the layer, the material shall be 

moistened or aerated as necessary. Samples of all embankment materials for testing, both before and after 

placement and compaction, will be taken for each 1,000 square yards. Based on these tests, the Contractor 

shall make the necessary corrections and adjustments in methods, materials or moisture content to achieve 

the specified embankment density. 

 

Rolling operations shall be continued until the embankment is compacted to not less than 95% of maximum 

density for noncohesive soils, and 90% of maximum density for cohesive soils as determined by ASTM 

D698. Under all areas to be paved, the embankments shall be compacted to a depth of 6 inches and to a 

density of not less than 100 percent of the maximum density as determined by ASTM D698. 

 

On all areas outside of the pavement areas, no compaction will be required on the top 4 inches. 

 

The in-place field density shall be determined in accordance with ASTM 6938 using Procedure A, the direct 

transmission method, and ASTM D6938 shall be used to determine the moisture content of the material. 

The machine shall be calibrated in accordance with ASTM D6938. The Contractor’s laboratory shall 
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perform all density tests in the Engineer’s presence and provide the test results upon completion to the 

Engineer for acceptance.   

 

Compaction areas shall be kept separate, and no layer shall be covered by another layer until the proper 

density is obtained. 

 

During construction of the embankment, the Contractor shall route all construction equipment evenly over 

the entire width of the embankment as each layer is placed. Layer placement shall begin in the deepest 

portion of the embankment fill. As placement progresses, the layers shall be constructed approximately 

parallel to the finished pavement grade line. 

 

When rock and other embankment material are excavated at approximately the same time, the rock shall be 

incorporated into the outer portion of the embankment and the other material shall be incorporated under 

the future paved areas. Stones or fragmentary rock larger than 4 inches in their greatest dimensions will not 

be allowed in the top 6 inches of the subgrade. Rockfill shall be brought up in layers as specified or as 

directed by the Engineer and the finer material shall be used to fill the voids with forming a dense, compact 

mass. Rock or boulders shall not be disposed of outside the excavation or embankment areas, except at 

places and in the manner designated on the plans or by the Engineer. 

 

When the excavated material consists predominantly of rock fragments of such size that the material cannot 

be placed in layers of the prescribed thickness without crushing, pulverizing or further breaking down the 

pieces, such material may be placed in the embankment as directed in layers not exceeding 2 feet in 

thickness. Each layer shall be leveled and smoothed with suitable equipment by distribution of spalls and 

finer fragments of rock. The layer shall not be constructed above an elevation 4 feet below the finished 

subgrade. 

 

There will be no separate measurement of payment for compacted embankment. All costs incidental to 

placing in layers, compacting, discing, watering, mixing, sloping, and other operations necessary for 

construction of embankments will be included in the contract price for excavation, borrow, or other items. 

 

152-2.7 Finishing and protection of subgrade. After the subgrade is substantially complete, the 

Contractor shall remove any soft or other unstable material over the full width of the subgrade that will not 

compact properly. All low areas, holes or depressions in the subgrade shall be brought to grade with suitable 

select material. Scarifying, blading, rolling and other methods shall be performed to provide a thoroughly 

compacted subgrade shaped to the lines and grades shown on the plans. 

 

Grading of the subgrade shall be performed so that it will drain readily. The Contractor shall protect the 

subgrade from damage and limit hauling over the finished subgrade to only traffic essential for construction 

purposes. All ruts or rough places that develop in the completed subgrade shall be graded and recompacted.  

 

No subbase, base, or surface course shall be placed on the subgrade until the subgrade has been approved 

by the Engineer. 
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152-2.8 Haul. All hauling will be considered a necessary and incidental part of the work. The Contractor 

shall include the cost in the contract unit price for the pay of items of work involved. No payment will be 

made separately or directly for hauling on any part of the work. 

 

152-2.9 Tolerances. In those areas upon which a subbase or base course is to be placed, the top of the 

subgrade shall be of such smoothness that, when tested with a 12-foot straightedge applied parallel and at 

right angles to the centerline, it shall not show any deviation in excess of 1/2 inch, or shall not be more than 

0.05 feet from true grade as established by grade hubs. Any deviation in excess of these amounts shall be 

corrected by loosening, adding, or removing materials; reshaping; and recompacting. 

 

On safety areas, intermediate and other designated areas, the surface shall be of such smoothness that it will 

not vary more than 0.10 feet from true grade as established by grade hubs. Any deviation in excess of this 

amount shall be corrected by loosening, adding or removing materials, and reshaping. 

 

152-2.10 Topsoil. Not applicable for this project. 

 

METHOD OF MEASUREMENT 

 

152-3.1 The quantity of excavation to be paid for shall be the number of cubic yards measured in its original 

position. Measurement shall not include the quantity of materials excavated without authorization beyond 

normal slope lines, or the quantity of material used for purposes other than those directed.  

 

152-3.2 Overexcavation and Recompaction in zones 1, 2 & 3 shall be the number of cubic yards measured 

in its original position. Measurement shall not include the quantity of materials excavated without 

authorization beyond normal slope lines, or the quantity of material used for purposes other than those 

directed 

 

152-3.3 Stockpiled material shall be paid for on the basis of the number of cubic yards measured in the 

stockpiled position. 

 

152-3.4 For payment specified by the cubic yard, measurement for all excavation shall be computed by the 

average end area method. The end area is that bound by the original ground line established by field cross-

sections and the final theoretical pay line established by excavation cross-sections shown on the plans, 

subject to verification by the Engineer. After completion of all excavation operations and prior to the 

placing of base or subbase material, the final excavation shall be verified by the Engineer by means of field 

cross-sections taken randomly at intervals not exceeding 500 linear feet. 

 

BASIS OF PAYMENT 

 

152-4.1 “Unclassified excavation” payment shall be made at the contract unit price per cubic yard. This 

price shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals 

necessary to complete the item. 
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152-4.2 “6-inch Overexcavation & Recompaction, Zone 1” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item. 

 

152-4.3 “3-inch Overexcavation & Recompaction, Zone 2” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item.  

 

152-4.4 “3-inch Overexcavation & Recompaction, Zone 3” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item.  

 

152-4.5 “Stockpiled Material” payment shall be made at the contract unit price per cubic yard. This price 

shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals necessary to 

complete the item.  

  

Payment will be made under: 

Item P-152-4.1 Unclassified Excavation – per cubic yard 

Item P-152-4.2 6-inch Overexcavation & Recompaction, Zone 1 – per cubic yard 

Item P-152-4.3 3-inch Overexcavation & Recompaction, Zone 2 – per cubic yard 

Item P-152-4.4 3-inch Overexcavation & Recompaction, Zone 3 – per cubic yard 

Item P-152-4.5 Stockpiled material – per cubic yard 

 

TESTING REQUIREMENTS 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3) 

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 

ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

 

END OF ITEM P-152 
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Technical Specifications 

 

Item P-156 Temporary Air and Water Pollution, Soil Erosion, and Siltation Control 

 

DESCRIPTION 

 

156-1.1 This item shall consist of temporary control measures as shown on the plans or the Stormwater 

Pollution Prevention Plan (SWPPP) or as ordered by the Engineer during the life of a contract to control 

water pollution, soil erosion, and siltation through the use of silt fences, fiber rolls, berms, dikes, dams, 

sediment basins, fiber mats, gravel, mulches, grasses, slope drains, and other erosion control devices or 

methods. 

 

The temporary erosion control measures contained herein shall be coordinated with the permanent erosion 

control measures specified as part of this contract to the extent practical to assure economical, effective, 

and continuous erosion control throughout the construction period. 

 

Temporary control may include work outside the construction limits such as borrow pit operations, 

equipment and material storage sites, waste areas, and temporary plant sites. 

 

Temporary control measures shall be design, installed and maintained to minimize the creation of wildlife 

attractants that have the potential to attract hazardous wildlife on or near public-use airports.  

 

MATERIALS 

 

156-2.1 Grass. Grass that will not compete with the grasses sown later for permanent cover per Item T-

901shall be a quick-growing species (such as ryegrass, Italian ryegrass, or cereal grasses) suitable to the 

area providing a temporary cover. Selected grass species shall not create a wildlife attractant.   

 

156-2.2 Mulches. Mulches may be hay, straw, fiber mats, netting, bark, wood chips, or other suitable 

material reasonably clean and free of noxious weeds and deleterious materials per ItemT-908.  Mulches 

shall not create a wildlife attractant. 

 

156-2.3 Fertilizer. Fertilizer shall be a standard commercial grade and shall conform to all Federal and 

state regulations and to the standards of the Association of Official Agricultural Chemists. 

 

156-2.4 Slope drains. Slope drains may be constructed of pipe, fiber mats, rubble, Portland cement 

concrete, bituminous concrete, or other materials that will adequately control erosion. 

 

156-2.5 Silt fence. The silt fence shall consist of polymeric filaments which are formed into a stable 

network such that filaments retain their relative positions. Synthetic filter fabric shall contain ultraviolet ray 

inhibitors and stabilizers to provide a minimum of six months of expected usable construction life.  Silt 

fence shall meet the requirements of ASTM D6461. 
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156-2.6 Other. All other materials shall meet commercial grade standards and shall be approved by the 

Engineer before being incorporated into the project. 

 

CONSTRUCTION REQUIREMENTS 

 

156-3.1 General. In the event of conflict between these requirements and pollution control laws, rules, or 

regulations of other Federal, state, or local agencies, the more restrictive laws, rules, or regulations shall 

apply. 

 

The Engineer shall be responsible for assuring compliance to the extent that construction practices, 

construction operations, and construction work are involved. 

 

156-3.2 Schedule. Prior to the start of construction, the Contractor shall submit schedules for 

accomplishment of temporary and permanent erosion control work for clearing and grubbing; grading; 

construction; paving; and structures at watercourses. The Contractor shall also submit a proposed method 

of erosion and dust control on haul roads and borrow pits and a plan for disposal of waste materials. Work 

shall not be started until the erosion control schedules and methods of operation for the applicable 

construction have been accepted by the Engineer. 

 

156-3.3 Construction details. The Contractor will be required to incorporate all permanent erosion control 

features into the project at the earliest practicable time as outlined in the accepted schedule. Except where 

future construction operations will damage slopes, the Contractor shall perform the permanent seeding and 

mulching and other specified slope protection work in stages, as soon as substantial areas of exposed slopes 

can be made available. Temporary erosion and pollution control measures will be used to correct conditions 

that develop during construction that were not foreseen during the design stage; that are needed prior to 

installation of permanent control features; or that are needed temporarily to control erosion that develops 

during normal construction practices, but are not associated with permanent control features on the project. 

 

Where erosion may be a problem, clearing and grubbing operations should be scheduled and performed so 

that grading operations and permanent erosion control features can follow immediately if project conditions 

permit; otherwise, temporary erosion control measures may be required. 

 

The Engineer shall limit the area of clearing and grubbing, excavation, borrow, and embankment operations 

in progress, commensurate with the Contractor’s capability and progress in keeping the finish grading, 

mulching, seeding, and other such permanent control measures current with the accepted schedule. If 

seasonal limitations make such coordination unrealistic, temporary erosion control measures shall be taken 

immediately to the extent feasible and justified as directed by the Engineer. 

 

The Contractor shall provide immediate permanent or temporary pollution control measures to minimize 

contamination of adjacent streams or other watercourses, lakes, ponds, or other areas of water impoundment 

as directed by the Engineer. If temporary erosion and pollution control measures are required due to the 
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Contractor’s negligence, carelessness, or failure to install permanent controls as a part of the work as 

scheduled or directed by the Engineer, the work shall be performed by the Contractor and the cost shall be 

incidental to this item. 

 

The Engineer may increase or decrease the area of erodible earth material that can be exposed at any time 

based on an analysis of project conditions. 

 

The erosion control features installed by the Contractor shall be acceptably maintained by the Contractor 

during the construction period. 

 

Whenever construction equipment must cross watercourses at frequent intervals, temporary structures 

should be provided. 

 

Pollutants such as fuels, lubricants, bitumen, raw sewage, wash water from concrete mixing operations, and 

other harmful materials shall not be discharged into any waterways, impoundments or into natural or 

manmade channels. 

156-3.4 Installation, maintenance and removal of silt fences.  Silt fences shall extend a minimum of 16 

inches and a maximum of 34 inches above the ground surface. Posts shall be set no more than 10 feet  on 

center. Filter fabric shall be cut from a continuous roll to the length required minimizing joints where 

possible. When joints are necessary, the fabric shall be spliced at a support post with a minimum 12-inch 

overlap and securely sealed. A trench shall be excavated approximately 4 inches deep by 4 inches wide on 

the upslope side of the silt fence. The trench shall be backfilled and the soil compacted over the silt fence 

fabric. The Contractor shall remove and dispose of silt that accumulates during construction and prior to 

establishment of permanent erosion control. The fence shall be maintained in good working condition until 

permanent erosion control is established. Silt fence shall be removed upon approval of the Engineer. 

 

METHOD OF MEASUREMENT 

 

156-4.1 Temporary erosion and pollution control work required will be performed as scheduled or directed 

by the Engineer. Completed and accepted work will be measured as follows: 

A. Construction Entrance Tracking Pad will be measured per each installation. 

B. Inlet Protection will be measured per each installation. 

C. Fiber Roll will be measured by the linear foot. 

 

156-4.2 Control work performed for protection of construction areas outside the construction limits, such 

as borrow and waste areas, haul roads, equipment and material storage sites, and temporary plant sites, will 

not be measured and paid for directly but shall be considered as a subsidiary obligation of the Contractor. 
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BASIS OF PAYMENT 

 

156-5.1 Accepted quantities of temporary water pollution, soil erosion, and siltation control work ordered 

by the Engineer and measured as provided in paragraph 156-4.1 will be paid for under: 

Item P-156-5.1 Construction Entrance Tracking Pad – per each  

Item P-156-5.2 Inlet Protection – per each  

Item P-156-5.3 Fiber Roll – per linear feet 

 

Where other directed work falls within the specifications for a work item that has a contract price, the units 

of work shall be measured and paid for at the contract unit price bid for the various items. 

 

Temporary control features not covered by contract items that are ordered by the Engineer will be paid for 

in accordance with Section 90-05 Payment for Extra work. 

 

MATERIAL REQUIREMENTS 

 

ASTM D6461 Standard Specification for Silt Fence Materials 

AC 150/5200-33 Hazardous Wildlife Attractants 

END OF ITEM P-156 
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Technical Specifications 

 

Item P-209, Crushed Aggregate Base Course 

 

DESCRIPTION 

 

209-1.1 This item consists of a base course composed of crushed aggregate base constructed on a prepared 

course in accordance with these specifications and in conformity to the dimensions and typical cross-

sections shown on the plans. 

 

MATERIALS 

 

209-2.1 Crushed aggregate base. Crushed aggregate shall consist of clean, sound, durable particles of 

crushed stone, crushed gravel, or crushed slag and shall be free from coatings of clay, silt, organic material, 

or other objectionable materials. Aggregates shall contain no clay lumps or balls. Fine aggregate passing 

the No. 4 sieve shall consist of fines from the coarse aggregate crushing operation. If necessary, fine 

aggregate may be added to produce the correct gradation. The fine aggregate shall be produced by crushing 

stone, gravel, or slag that meet the coarse aggregate requirements for wear and soundness. 

 

The crushed slag shall be an air-cooled, blast furnace slag and shall have a unit weight of not less than 70 

pounds per cubic foot when tested per ASTM C29. 

 

The coarse aggregate portion, defined as the material retained on the No. 4 sieve, shall not have a loss of 

greater than 45% when tested per ASTM C131.  The sodium sulfate soundness loss shall not exceed 12%, 

or the magnesium sulfate soundness loss shall not exceed 18%, after five cycles, when tested in accordance 

with ASTM C88.  The aggregate shall contain no more than 15%, by weight, of flat, elongated, or flat and 

elongated particles per ASTM D4791. A flat particle is one having a ratio of width to thickness greater than 

3; an elongated particle is one having a ratio of length to width greater than three (3). The aggregate shall 

have at least 90% by weight of particles with at least two fractured faces and 100% with at least one 

fractured face per ASTM D5821. The area of each face shall be equal to at least 75% of the smallest mid-

sectional area of the piece. When two fractured faces are contiguous, the angle between the planes of 

fractures shall be at least 30 degrees to count as two fractured faces. 

A. Sampling and testing for initial aggregate base requirements. Samples shall be taken by the 

Contractor in the presence of the Engineer.  Material shall meet the requirements in paragraph 209-

2.1 and 209-2.2. This sampling and testing will be the basis for approval of the aggregate base 

quality requirements.   

 

209-2.2 Gradation requirements. The gradation of the aggregate base material shall meet the requirements 

of the gradation given in the following table when tested per ASTM C117 and ASTM C136.  The gradation 

shall be well graded from coarse to fine as defined by ASTM D2487 and shall not vary from the lower limit 

on one sieve to the high limit on an adjacent sieve or vice versa. The fraction of material passing the No. 

200 sieve shall not exceed one-half the fraction passing the No. 40 sieve.  
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Requirements for Gradation of Aggregate Base 

Sieve Size Design Range 

Percentage by Weight 

Contractor’s 

Final 

Gradation 

Job Control Grading Band 

Tolerances for Contractor’s 

Final Gradation 

Percent 

2 inch  100  0 

1-1/2 inch  95-100  ±5 

1 inch  70-95  ±8 

3/4 inch  55-85  ±8 

No. 4  30-60  ±8 

No. 40  10-30  ±5 

No. 200  0-8  ±3 

 

The “Job Control Grading Band Tolerances for Contractor’s Final Gradation” in the table shall be applied 

to “Contractor’s Final Gradation” to establish a job control grading band. The full tolerance still applies if 

application of the tolerances results in a job control grading band outside the design range. 

A. Sampling and testing for gradation.  Gradation tests shall be performed by the Engineer per 

ASTM C136 and sieve analysis on material passing the No. 200 sieve per ASTM C117.  The 

Engineer shall take at least two aggregate base samples per lot to check the final gradation. 

Sampling shall be per ASTM D75. The lot will be consistent with the lot size used for density. The 

samples shall be taken from the in-place, un-compacted material in the presence of the Engineer. 

Sampling points and intervals will be designated by the Engineer. 

 

CONSTRUCTION METHODS 

 

209-3.1 Preparing underlying subgrade and/or subbase. The underlying subgrade and/or subbase shall 

be checked and accepted by the Engineer before base course placing and spreading operations begin.  Re-

proof rolling of the subgrade or proof rolling of the subbase in accordance with P-152, at the Contractor’s 

expense, may be required by the Engineer if the Contractor fails to ensure proper drainage or protect the 

subgrade and/or subbase.  Any ruts or soft, yielding areas due to improper drainage conditions, hauling, or 

any other cause, shall be corrected before the base course is placed. To ensure proper drainage, the spreading 

of the base shall begin along the centerline of the pavement on a crowned section or on the high side of the 

pavement with a one-way slope. 

 

209-3.2 Production. The aggregate shall be uniformly blended and, when at a satisfactory moisture content 

per paragraph 209-3.4, the approved material may be transported directly to the spreading equipment.   

 

209-3.3 Placing. The aggregate base material shall be placed on the prepared underlying subgrade and/or 

subbase and compacted in layers to the thickness shown on the plans. Work shall progress without 
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interruption. The material shall be deposited and spread in lanes in a uniform layer without segregation to 

such loose depth that, when compacted, the layer shall have the specified thickness. The aggregate base 

course shall be constructed in layers of uniform thickness of not less than 3 inches nor more than 6 inches 

of compacted thickness. The aggregate as spread shall be of uniform grading with no pockets of fine or 

coarse materials. The aggregate, unless otherwise permitted by the Engineer, shall not be spread more than 

2,000 square yards in advance of the rolling. Any necessary sprinkling shall be kept within these limits. 

Care shall be taken to prevent cutting into the underlying layer during spreading. No material shall be placed 

in snow or on a soft, muddy, or frozen course. The aggregate base material shall be spread by spreader 

boxes or other approved devices. This equipment shall have positive thickness controls that spread the 

aggregate in the required amount to avoid or minimize the need for hand manipulation. Dumping from 

vehicles that require re-handling shall not be permitted. Hauling over the uncompacted base course shall 

not be permitted. 

 

When more than one layer is required, the construction procedure described herein shall apply similarly to 

each layer. 

 

209-3.4 Compaction. Immediately after completion of the spreading operations, compact each layer of the 

base course, as specified, with approved compaction equipment. The number, type, and weight of rollers 

shall be sufficient to compact the material to the required density within the same day that the aggregate is 

placed on the subgrade.  The moisture content of the material during placing operations shall be within ±2 

percentage points of the optimum moisture content as determined by ASTM D6938. 

 

209-3.5 Acceptance sampling and testing for density. Aggregate base course shall be accepted for density 

on a lot basis. A lot will consist of one day’s production if it does not exceed 2,400 square yards. A lot will 

consist of one-half day’s production if a day’s production consists of between 2,400 and 4,800 square yards. 

The Engineer shall perform all density tests. 

 

Each lot shall be divided into two equal sublots. One test shall be made for each sublot and shall consist of 

the average of two random locations for density determination. Sampling locations will be determined by 

the Engineer on a random basis per ASTM D3665.   

 

Each lot will be accepted for density when the field density is at least 100% of the maximum density of 

laboratory specimens. The specimens shall be compacted and tested per ASTM 698. The in-place field 

density shall be determined per ASTM D6938 using Procedure A, the direct transmission method, and 

ASTM D6938 shall be used to determine the moisture content of the material. The machine shall be 

calibrated in accordance with ASTM D6938. If the specified density is not attained, the entire lot shall be 

reworked and/or recompacted and two additional random tests made at the Contractor’s expense. This 

procedure shall be followed until the specified density is reached. 

 

209-3.6 Surface tolerances. After the course has been compacted, the surface shall be tested for 

smoothness and accuracy of grade and crown. Any portion lacking the required smoothness or failing in 

accuracy of grade or crown shall be scarified to a depth of at least 3 inches, reshaped and recompacted to 
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grade. Until the required smoothness and accuracy are obtained and approved by the Engineer. Any 

deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s expense. The 

smoothness and accuracy requirements specified here apply only to the top layer when base course is 

constructed in more than one layer. 

A. Smoothness.  The finished surface shall not vary more than 3/8 inch when tested with a 12-foot 

straightedge applied parallel with and at right angles to the centerline.  The straightedge shall be 

moved continuously at half the length of the 12-foot straightedge for the full length of each line on 

a 50-foot grid.  

B. Accuracy.  The grade and crown shall be measured on a 50-foot grid and shall be within +0 and -

1/2 inch of the specified grade. 

 

209-3.7 Thickness control. The thickness of the base course shall be within +0 and -1/2 inch of the 

specified thickness as determined by survey performed by the Contractor in the presence of the Engineer. 

Survey grades shall be taken at intervals representing no more than 300 square yards per test. Sampling 

locations will be determined by the Engineer per ASTM D3665. Where the thickness is deficient by more 

than 1/2 inch, the Contractor shall correct such areas at no additional cost by scarifying to a depth of at least 

3 inches, adding new material of proper gradation, and the material shall be blended and recompacted to 

grade.  Additional test holes may be required to identify the limits of deficient areas. The Contractor shall 

replace, at his expense, base material where depth tests have been taken. 

 

209-3.8 Protection. Perform construction when the atmospheric temperature is above 35°F. When the 

temperature falls below 35°F, protect all completed areas by approved methods against detrimental effects 

of freezing. Correct completed areas damaged by freezing, rainfall, or other weather conditions to meet 

specified requirements. When the aggregates contain frozen materials or when the underlying course is 

frozen or wet, the construction shall be stopped. Hauling equipment may be routed over completed portions 

of the base course, provided no damage results. Equipment shall be routed over the full width of the base 

course to avoid rutting or uneven compaction. The Engineer will stop all hauling over completed or partially 

completed base course when, in the Engineer’s opinion, such hauling is causing damage. Any damage to 

the base course shall be repaired by the Contractor at the Contractor’s expense. 

 

209-3.9 Maintenance. The Contractor shall maintain the base course in a satisfactory condition until the 

full pavement section is completed and accepted by the Engineer. The surface shall be kept clean and free 

from foreign material and properly drained at all times. Maintenance shall include immediate repairs to any 

defects and shall be repeated as often as necessary to keep the area intact. Any base course that is not paved 

over prior to the onset of winter shall be retested to verify that it still complies with the requirements of this 

specification. Any area of base course that is damaged shall be reworked or replaced as necessary to comply 

with this specification. 

 

Equipment used in the construction of an adjoining section may be routed over completed base course, if 

no damage results and the equipment is routed over the full width of the base course to avoid rutting or 

uneven compaction. 
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The Contractor shall remove all survey and grade hubs from the base courses prior to placing any 

bituminous surface course. 

 

METHOD OF MEASUREMENT 

 

209-4.1 The quantity of crushed aggregate base course will be determined by measurement of the number 

of cubic yards of material actually constructed and accepted by the Engineer as complying with the plans 

and specifications. Base materials shall not be included in any other excavation quantities. 

 

BASIS OF PAYMENT 

 

209-5.1 Payment shall be made at the contract unit price per cubic yard for crushed aggregate base course. 

This price shall be full compensation for furnishing all materials, for preparing and placing these materials, 

and for all labor, equipment tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item P-209-5.1 Crushed Aggregate Base Course – per cubic yard 

TESTING REQUIREMENTS 

 

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in Aggregate 

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or 

Magnesium Sulfate 

ASTM C117 Standard Test Method for Materials Finer than (No. 200) Sieve in Mineral 

Aggregates by Washing 

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine 

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM D75 Standard Practice for Sampling Aggregates 

ASTM D422 Standard Test Method for Particle-Size Analysis of Soils 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3) 

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
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ASTM D2419 Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate 

ASTM D3665 Standard Practice for Random Sampling of Construction Materials 

ASTM D4718 Standard Practice for Correction of Unit Weight and Water Content for Soils 

Containing Oversize Particles 

ASTM D4791 Standard Test Method for Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 

ASTM D5821 Standard Test Method for Determining the Percentage of Fractured Particles in 

Coarse Aggregate 

ASTM D6938 Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

END OF ITEM P-209 
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Technical Specifications 

 

Item P-401, Hot Mix Asphalt (HMA) Pavements 

 

DESCRIPTION 

 

401-1.1 This item shall consist of pavement courses composed of mineral aggregate and asphalt cement 

binder (asphalt binder) mixed in a central mixing plant and placed on a prepared course in accordance with 

these specifications and shall conform to the lines, grades, thicknesses, and typical cross-sections shown on 

the plans. Each course shall be constructed to the depth, typical section, and elevation required by the plans 

and shall be rolled, finished, and approved before the placement of the next course. 

 

MATERIALS 

 

401-2.1 Aggregate.  Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings, 

natural sand and mineral filler, as required.  The aggregates should be free of ferrous sulfides, such as pyrite, 

that would cause “rust” staining that can bleed through pavement markings.  The portion retained on the 

No. 4 sieve is coarse aggregate. The portion passing the No. 4 sieve and retained on the No. 200 sieve is 

fine aggregate, and the portion passing the No. 200 sieve is mineral filler. 

A. Coarse aggregate. Coarse aggregate shall consist of sound, tough, durable particles, free from 

films of matter that would prevent thorough coating and bonding with the bituminous material 

and free from organic matter and other deleterious substances. The percentage of wear shall not 

be greater than 40% when tested in accordance with ASTM C131. The sodium sulfate soundness 

loss shall not exceed 12%, or the magnesium sulfate soundness loss shall not exceed 18%, after 

five cycles, when tested in accordance with ASTM C88.  Clay lumps and friable particles shall 

not exceed 1.0% when tested in accordance with ASTM C142. 

Aggregate shall contain at least 50 percent by weight of individual pieces having two or more 

fractured faces and 65 percent by weight having at least one fractured face. The area of each face 

shall be equal to at least 75% of the smallest midsectional area of the piece. When two fractured 

faces are contiguous, the angle between the planes of fractures shall be at least 30 degrees to 

count as two fractured faces. Fractured faces shall be achieved by crushing. 

The aggregate shall not contain more than a total of 8%, by weight, of flat particles, elongated 

particles, and flat and elongated particles, when tested in accordance with ASTM D4791 with a 

value of 5:1. 

Slag shall be air-cooled, blast furnace slag, and shall have a compacted weight of not less than 70 

pounds per cubic foot when tested in accordance with ASTM C29. 

B. Fine aggregate. Fine aggregate shall consist of clean, sound, tough, durable, angular shaped 

particles produced by crushing stone, slag, or gravel that meets the requirements for wear and 

soundness specified for coarse aggregate. The aggregate particles shall be free from coatings of 

clay, silt, or other objectionable matter.  
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The fine aggregate, including any blended material for the fine aggregate, shall have a plasticity 

index of not more than six (6) and a liquid limit of not more than 25 when tested in accordance 

with ASTM D4318. 

The soundness loss shall not exceed 10% when sodium sulfate is used or 15% when magnesium 

sulfate is used, after five cycles, when tested per ASTM C88. 

Clay lumps and friable particles shall not exceed 1.0%, by weight, when tested in accordance 

with ASTM C142. 

Natural (non-manufactured) sand may be used to obtain the gradation of the aggregate blend or to 

improve the workability of the mix. The amount of sand to be added will be adjusted to produce 

mixtures conforming to requirements of this specification. [   The fine aggregate shall not contain 

more than 15% natural sand by weight of total aggregates.   ] If used, the natural sand shall meet 

the requirements of ASTM D1073 and shall have a plasticity index of not more than six (6) and a 

liquid limit of not more than 25 when tested in accordance with ASTM D4318. 

The aggregate shall have sand equivalent values of 45 or greater when tested in accordance with 

ASTM D2419. 

C. Sampling. ASTM D75 shall be used in sampling coarse and fine aggregate, and ASTM C183 

shall be used in sampling mineral filler. 

 

401-2.2 Mineral filler. If filler, in addition to that naturally present in the aggregate, is necessary, it shall 

meet the requirements of ASTM D242. 

 

401-2.3 Asphalt cement binder. Asphalt cement binder shall conform to ASTM D6373 Performance 

Grade (PG) 70-22 PM. A certificate of compliance from the manufacturer shall be included with the mix 

design submittal.  

 

The supplier’s certified test report with test data indicating grade certification for the asphalt binder shall 

be provided to the Engineer for each load at the time of delivery to the mix plant.  A certified test report 

with test data indicating grade certification for the asphalt binder shall also be provided to the Engineer for 

any modification of the asphalt binder after delivery to the mix plant and before use in the HMA. 

 

401-2.4 Preliminary material acceptance. Prior to delivery of materials to the job site, the Contractor 

shall submit certified test reports to the Engineer for the following materials: 

A. Coarse aggregate: 

(1) Percent of wear 

(2) Soundness 

(3) Clay lumps and friable particles 

(4) Percent fractured faces 

(5) Flat and elongated particles 
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(6) Unit weight of slag 

B. Fine aggregate: 

(1) Liquid limit and Plasticity index 

(2) Soundness 

(3) Clay lumps and friable particles 

(4) Percent natural sand 

(5) Sand equivalent 

C. Mineral filler. 

D. Asphalt binder. Test results for asphalt binder shall include temperature/viscosity charts for 

mixing and compaction temperatures. 

The certifications shall show the appropriate ASTM tests for each material, the test results, and a 

statement that the material meets the specification requirement. 

The Engineer may request samples for testing, prior to and during production, to verify the 

quality of the materials and to ensure conformance with the applicable specifications. 

 

401-2.5 Anti-stripping agent. Any anti-stripping agent or additive if required shall be heat stable, shall not 

change the asphalt cement viscosity beyond specifications, shall contain no harmful ingredients, shall be 

added in recommended proportion by approved method, and shall be a material approved by the Department 

of Transportation of the State in which the project is located. 

 

COMPOSITION 

 

401-3.1 Composition of mixture. The HMA mix shall be composed of a mixture of well-graded aggregate, 

filler and anti-strip agent if required, and asphalt binder. The several aggregate fractions shall be sized, 

handled in separate size groups, and combined in such proportions that the resulting mixture meets the 

grading requirements of the job mix formula (JMF). 

 

401-3.2 Job mix formula (JMF). No hot-mixed asphalt (HMA) for payment shall be produced until a JMF 

has been approved in writing by the Engineer. The asphalt mix-design and JMF shall be prepared by an 

accredited laboratory that meets the requirements of paragraph 401-3.4. The HMA shall be designed using 

procedures contained in Asphalt Institute MS-2 Mix Design Manual, 7th Edition.  ASTM D6926 shall be 

used for preparation of specimens using the manually held and operated hammer for the mix design 

procedure.  ASTM D6927 shall be used for testing for Marshall stability and flow. 

 

If material variability exceeds the standard deviations indicated, the JMF and subsequent production targets 

shall be based on a stability greater than shown in Table 1 and the flow shall be targeted close to the mid-

range of the criteria in order to meet the acceptance requirements.  
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Tensile strength ratio (TSR) of the composite mixture, as determined by ASTM D4867, shall not be less 

than 75 when tested at a saturation of 70-80% or an anti-stripping agent shall be added to the HMA, as 

necessary, to produce a TSR of not less than 75 when tested at a saturation of 70-80%. If an anti-strip agent 

is required, it shall be provided by the Contractor at no additional cost to the Owner. 

 

The JMF shall be submitted in writing by the Contractor at least 30 days prior to the start of paving 

operations.  The JMF shall be developed within the same construction season using aggregates currently 

being produced. 

 

The submitted JMF shall be stamped or sealed by the responsible professional Engineer of the laboratory 

and shall include the following items as a minimum: 

A. Percent passing each sieve size for total combined gradation, individual gradation of all aggregate 

stockpiles and percent by weight of each stockpile used in the job mix formula. 

B. Percent of asphalt cement. 

C. Asphalt performance grade and type of modifier if used. 

D.  Number of blows per side of molded specimen.. 

E. Laboratory mixing temperature. 

F. Laboratory compaction temperature. 

G. Temperature-viscosity relationship of the PG asphalt cement binder showing acceptable range of 

mixing and compaction temperatures; and for modified binders include supplier recommended 

mixing and compaction temperatures. 

H. Plot of the combined gradation on a 0.45 power gradation curve.  

I. Graphical plots of stability, flow, air voids, voids in the mineral aggregate, and unit weight versus 

asphalt content. 

J. Specific Gravity and absorption of each aggregate.  

K. Percent natural sand. 

L. Percent fractured faces. 

M. Percent by weight of flat particles, elongated particles, and flat and elongated particles (and 

criteria). 

N. Tensile Strength Ratio (TSR). 

O. Anti-strip agent (if required). 

P. Date the JMF was developed.  Mix designs that are not dated or which are from a prior 

construction season shall not be accepted. 
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The Contractor shall submit to the Engineer the results of verification testing of three (3) asphalt samples 

prepared at the optimum asphalt content. The average of the results of this testing shall indicate 

conformance with the JMF requirements specified in Tables 1 and 3. 

 

When the project requires asphalt mixtures of differing aggregate gradations, a separate JMF and the results 

of JMF verification testing shall be submitted for each mix. 

 

The JMF for each mixture shall be in effect until a modification is approved in writing by the Engineer. 

Should a change in sources of materials be made, a new JMF must be submitted within 15 days and 

approved by the Engineer in writing before the new material is used. After the initial production JMF has 

been approved by the Engineer and a new or modified JMF is required for whatever reason, the subsequent 

cost of the Engineer’s approval of the new or modified JMF, including a new test strip when required by 

the engineer, will be borne by the Contractor. There will be no time extension given or considerations for 

extra costs associated with the stoppage of production paving or restart of production paving due to the time 

needed for the Engineer to approve the initial, new or modified JMF. 

 

The Marshall Design Criteria applicable to the project shall meet the criteria 

specified in Table 1. 

Table 1. Marshall Design Criteria 

Test Property Value 

Number of blows 50 

Stability, pounds minimum 1350 (6000) 

 N/A 

Air voids (%) 3.5 

Percent voids in mineral 

aggregate, minimum 
See Table 2 

 

Table 2. Minimum Percent Voids In Mineral Aggregate (VMA) 

Aggregate (See Table 3) Minimum VMA 

Gradation 3 16% 

Gradation 2 15% 

Gradation 1 14% 

 

The mineral aggregate shall be of such size that the percentage composition by weight, as determined by 

laboratory sieves, will conform to the gradation or gradations specified in Table 3 when tested in accordance 

with ASTM C136 and ASTM C117. 
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The gradations in Table 3 represent the limits that shall determine the suitability of aggregate for use from 

the sources of supply; be well graded from coarse to fine and shall not vary from the low limit on one sieve 

to the high limit on the adjacent sieve, or vice versa. 

 

Table 3. Aggregate - HMA Pavements 

Sieve Size 
Percentage by Weight 

Passing Sieve 

1 inch  -- 

3/4 inch  100 

1/2 inch  79-99 

3/8 inch  68-88 

No. 4  48-68 

No. 8  33-53 

No. 16  20-40 

No. 30  14-30 

No. 50  9-21 

No. 100  6-16 

No. 200  3-6 

Asphalt Percent: 

Stone or gravel 5.0-7.5 

Slag 6.5-9.5 

 

The aggregate gradations shown are based on aggregates of uniform specific gravity. The percentages 

passing the various sieves shall be corrected when aggregates of varying specific gravities are used, as 

indicated in the Asphalt Institute MS-2 Mix Design Manual, 7th Edition.   

 

401-3.3 Reclaimed asphalt pavement (RAP).  RAP shall not be used. 

 

401-3.4 Job mix formula (JMF) laboratory.  The Contractor’s laboratory used to develop the JMF shall 

be accredited in accordance with ASTM D3666.  The laboratory accreditation must be current and listed 

on the accrediting authority’s website.  All test methods required for developing the JMF must be listed on 

the lab accreditation.  A copy of the laboratory’s current accreditation and accredited test methods shall be 

submitted to the Engineer prior to start of construction. 

 

401-3.5 Test section. Prior to full production, the Contractor shall prepare and place a quantity of HMA 

according to the JMF. The amount of HMA shall be sufficient to construct a test section 300 feet long and 

25 feet wide, placed in two lanes, with a longitudinal cold joint, and shall be of the same depth specified 
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for the construction of the course which it represents. A cold joint for this test section is an exposed 

construction joint at least four (4) hours old or whose mat has cooled to less than 160°F. The cold joint 

must be cut back using the same procedure that will be used during production in accordance with 401-

4.13. The underlying grade or pavement structure upon which the test section is to be constructed shall be 

the same as the remainder of the course represented by the test section. The equipment used in construction 

of the test section shall be the same type and weight to be used on the remainder of the course represented 

by the test section. 

 

The test section shall be evaluated for acceptance as a single lot in accordance with the acceptance criteria 

in paragraph 401-5.1 and 401-5.2. The test section shall be divided into equal sublots. As a minimum the 

test section shall consist of three (3) sublots. 

 

The test section shall be considered acceptable if (1) stability, flow, mat density, air voids, and joint density 

are 90% or more within limits, (2) gradation and asphalt content are within the action limits specified in 

paragraphs 401-6.5a and 5b, and (3) the voids in the mineral aggregate are within the limits of Table 2. 

 

If the initial test section should prove to be unacceptable, the necessary adjustments to the JMF, plant 

operation, placing procedures, and/or rolling procedures shall be made. A second test section shall then be 

placed. If the second test section also does not meet specification requirements, both sections shall be 

removed at the Contractor’s expense. Additional test sections, as required, shall be constructed and 

evaluated for conformance to the specifications. Any additional sections that are not acceptable shall be 

removed at the Contractor’s expense. Full production shall not begin until an acceptable test section has 

been constructed and accepted in writing by the Engineer. Once an acceptable test section has been placed, 

payment for the initial test section and the section that meets specification requirements shall be made in 

accordance with paragraph 401-8.1. 

 

Job mix control testing shall be performed by the Contractor at the start of plant production and in 

conjunction with the calibration of the plant for the JMF. If aggregates produced by the plant do not satisfy 

the gradation requirements or produce a mix that meets the JMF, it will be necessary to reevaluate and 

redesign the mix using plant-produced aggregates. Specimens shall be prepared and the optimum asphalt 

content determined in the same manner as for the original JMF tests. 

 

Contractor will not be allowed to place the test section until the Contractor Quality Control Program, 

showing conformance with the requirements of Paragraph 401-6.1, has been approved, in writing, by the 

Engineer.  

 

CONSTRUCTION METHODS 

 

401-4.1 Weather limitations. The HMA shall not be placed upon a wet surface or when the surface 

temperature of the underlying course is less than specified in Table 4. The temperature requirements may 

be waived by the Engineer, if requested; however, all other requirements including compaction shall be 

met. 

TS-55



  

 

French Valley Airport  Division V 

Riverside County, California                   Item P-401, Hot Mix Asphalt Pavements 

South Apron Pavement Reconstruction  Bid Set 

Table 4. Surface Temperature Limitations of Underlying Course 

Mat Thickness 

Base Temperature (Minimum) 

F 

 

3 inches or greater 
40 

 

Greater than 2 inches  

but less than 3 inches  

45 

 

 

401-4.2 HMA plant. Plants used for the preparation of HMA shall conform to the requirements of 

American Association of State Highway and Transportation Officials (AASHTO) M156 with the following 

changes: 

 

Requirements for all plants include: 

A. Truck scales. The HMA shall be weighed on approved scales furnished by the Contractor, or on 

certified public scales at the Contractor’s expense. Scales shall be inspected and sealed as often as 

the Engineer deems necessary to assure their accuracy. Scales shall conform to the requirements 

of the General Provisions, subsection 90-01. 

In lieu of scales, and as approved by the Engineer, HMA weight may be determined by the use of 

an electronic weighing system equipped with an automatic printer that weighs the total HMA 

production and as often thereafter as requested by the Engineer. 

B. Testing facilities. The Contractor shall ensure laboratory facilities are provided at the plant for 

the use of the Engineer. The lab shall have sufficient space and equipment so that both testing 

representatives (Engineer’s and Contractor’s) can operate efficiently. The lab shall meet the 

requirements of ASTM D3666 including all necessary equipment, materials, calibrations, current 

reference standards to comply with the specifications and a masonry saw with diamond blade for 

trimming pavement cores and samples. 

The plant testing laboratory shall have a floor space area of not less than 200 square feet, with a 

ceiling height of not less than 7-1/2 feet. The laboratory shall be weather tight, sufficiently heated 

in cold weather, air-conditioned in hot weather to maintain temperatures for testing purposes of 

70°F ±5°F. The plant testing laboratory shall be located on the plant site to provide an 

unobstructed view, from one of its windows, of the trucks being loaded with the plant mix 

materials. In addition, the facility shall include the minimum: 

(1)  Adequate artificial lighting. 

(2)  Electrical outlets sufficient in number and capacity for operating the required testing 

equipment and drying samples. 
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(3)  A minimum of two (2) Underwriter’s Laboratories approved fire extinguishers of the 

appropriate types and class.  

(4)  Work benches for testing. 

(5)  Desk with chairs and file cabinet. 

(6)  Sanitary facilities convenient to testing laboratory. 

(7)  Exhaust fan to outside air. 

(8)  Sink with running water. 

Failure to provide the specified facilities shall be sufficient cause for disapproving HMA plant 

operations. 

Laboratory facilities shall be kept clean, and all equipment shall be maintained in proper working 

condition. The Engineer shall be permitted unrestricted access to inspect the Contractor’s 

laboratory facility and witness quality control activities. The Engineer will advise the Contractor 

in writing of any noted deficiencies concerning the laboratory facility, equipment, supplies, or 

testing personnel and procedures. When the deficiencies are serious enough to be adversely 

affecting the test results, the incorporation of the materials into the work shall be suspended 

immediately and will not be permitted to resume until the deficiencies are satisfactorily corrected.   

C. Inspection of plant. The Engineer, or Engineer’s authorized representative, shall have access, at 

all times, to all areas of the plant for checking adequacy of equipment; inspecting operation of the 

plant: verifying weights, proportions, and material properties; and checking the temperatures 

maintained in the preparation of the mixtures. 

D. Storage bins and surge bins. The HMA stored in storage and surge bins shall meet the same 

requirements as HMA loaded directly into trucks and may be permitted under the following 

conditions: 

(1)  Stored in non-insulated bins for a period of time not to exceed three (3) hours. 

(2)  Stored in insulated bins for a period of time not to exceed eight (8) hours. 

 

If the Engineer determines that there is an excessive amount of heat loss, segregation, or oxidation of the 

HMA due to temporary storage, no temporary storage will be allowed. 

 

401-4.3 Hauling equipment. Trucks used for hauling HMA shall have tight, clean, and smooth metal beds. 

To prevent the HMA from sticking to the truck beds, the truck beds shall be lightly coated with a minimum 

amount of paraffin oil, lime solution, or other material approved by the Engineer. Petroleum products shall 

not be used for coating truck beds. Each truck shall have a suitable cover to protect the mixture from adverse 

weather. When necessary, to ensure that the mixture will be delivered to the site at the specified temperature, 

truck beds shall be insulated or heated and covers shall be securely fastened. 

 

401-4.3.1 Material transfer vehicle (MTV).  Material transfer vehicles used to transfer the material from 

the hauling equipment to the paver, shall use a self-propelled, material transfer vehicle with a swing 

conveyor that can deliver material to the paver without making contact with the paver. The MTV shall be 
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able to move back and forth between the hauling equipment and the paver providing material transfer to 

the paver, while allowing the paver to operate at a constant speed. The Material Transfer Vehicle will have 

remixing and storage capability to prevent physical and thermal segregation. 

 

401-4.4 HMA pavers. HMA pavers shall be self-propelled with an activated heated screed, capable of 

spreading and finishing courses of HMA that will meet the specified thickness, smoothness, and grade. The 

paver shall have sufficient power to propel itself and the hauling equipment without adversely affecting the 

finished surface. 

 

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading operation. The 

hopper shall be equipped with a distribution system to place the HMA uniformly in front of the screed 

without segregation. The screed shall effectively produce a finished surface of the required evenness and 

texture without tearing, shoving, or gouging the mixture.  

 

If, during construction, it is found that the spreading and finishing equipment in use leaves tracks or 

indented areas, or produces other blemishes in the pavement that are not satisfactorily corrected by the 

scheduled operations, the use of such equipment shall be discontinued and satisfactory equipment shall be 

provided by the Contractor. 

 

401-4.4.1 Automatic grade controls.  The HMA paver shall be equipped with a control system capable of 

automatically maintaining the specified screed elevation. The control system shall be automatically actuated 

from either a reference line and/or through a system of mechanical sensors or sensor-directed mechanisms 

or devices that will maintain the paver screed at a predetermined transverse slope and at the proper elevation 

to obtain the required surface. The transverse slope controller shall be capable of maintaining the screed at 

the desired slope within ±0.1%. 

 

The controls shall be capable of working in conjunction with any of the following attachments: 

A. Ski-type device of not less than 30 feet in length. 

B. Taut string-line (wire) set to grade. 

C. Short ski or shoe. 

D. Laser control. 

 

401-4.5 Rollers. Rollers of the vibratory, steel wheel, and pneumatic-tired type shall be used. They shall 

be in good condition, capable of operating at slow speeds to avoid displacement of the HMA. The number, 

type, and weight of rollers shall be sufficient to compact the HMA to the required density while it is still in 

a workable condition. 

 

All rollers shall be specifically designed and suitable for compacting HMA concrete and shall be properly 

used. Rollers that impair the stability of any layer of a pavement structure or underlying soils shall not be 
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used. Depressions in pavement surfaces caused by rollers shall be repaired by the Contractor at their own 

expense. 

 

The use of equipment that causes crushing of the aggregate will not be permitted. 

 

401-4.6. Density device. The Contractor shall have on site a density gauge during all paving operations in 

order to assist in the determination of the optimum rolling pattern, type of roller and frequencies, as well as 

to monitor the effect of the rolling operations during production paving. The Contractor shall also supply a 

qualified technician during all paving operations to calibrate the gauge and obtain accurate density readings 

for all new HMA. These densities shall be supplied to the Engineer upon request at any time during 

construction. No separate payment will be made for supplying the density gauge and technician. 

 

401-4.7 Preparation of asphalt binder. The asphalt binder shall be heated in a manner that will avoid 

local overheating and provide a continuous supply of the asphalt binder to the mixer at a uniform 

temperature. The temperature of unmodified asphalt binder delivered to the mixer shall be sufficient to 

provide a suitable viscosity for adequate coating of the aggregate particles, but shall not exceed 325°F when 

added to the aggregate. The temperature of modified asphalt binder shall be no more than 350°F  when 

added to the aggregate. 

 

401-4.8 Preparation of mineral aggregate. The aggregate for the HMA shall be heated and dried. The 

maximum temperature and rate of heating shall be such that no damage occurs to the aggregates. The 

temperature of the aggregate and mineral filler shall not exceed 350°F when the asphalt binder is added. 

Particular care shall be taken that aggregates high in calcium or magnesium content are not damaged by 

overheating. The temperature shall not be lower than is required to obtain complete coating and uniform 

distribution on the aggregate particles and to provide a mixture of satisfactory workability. 

 

401-4.9 Preparation of HMA. The aggregates and the asphalt binder shall be weighed or metered and 

introduced into the mixer in the amount specified by the JMF. The combined materials shall be mixed until 

the aggregate obtains a uniform coating of asphalt binder and is thoroughly distributed throughout the 

mixture. Wet mixing time shall be the shortest time that will produce a satisfactory mixture, but not less 

than 25 seconds for batch plants. The wet mixing time for all plants shall be established by the Contractor, 

based on the procedure for determining the percentage of coated particles described in ASTM D2489, for 

each individual plant and for each type of aggregate used. The wet mixing time will be set to achieve 95% 

of coated particles. For continuous mix plants, the minimum mixing time shall be determined by dividing 

the weight of its contents at operating level by the weight of the mixture delivered per second by the mixer. 

The moisture content of all HMA upon discharge shall not exceed 0.5%. 

 

401-4.10 Preparation of the underlying surface. Immediately before placing the HMA, the underlying 

course shall be cleaned of all dust and debris.  A prime coat and  tack coat shall be applied in accordance 

with Item P-602 and P-603, if shown on the plans. 
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401-4.11 Laydown plan, transporting, placing, and finishing. Prior to the placement of the HMA, the 

Contractor shall prepare a laydown plan for approval by the Engineer. This is to minimize the number of 

cold joints in the pavement. The laydown plan shall include the sequence of paving laydown by stations, 

width of lanes, temporary ramp locations, and laydown temperature. The laydown plan shall also include 

estimated time of completion for each portion of the work (that is, milling, paving, rolling, cooling, etc.). 

Modifications to the laydown plan shall be approved by the Engineer. 

 

The HMA shall be transported from the mixing plant to the site in vehicles conforming to the requirements 

of paragraph 401-4.3. Deliveries shall be scheduled so that placing and compacting of HMA is uniform 

with minimum stopping and starting of the paver. Hauling over freshly placed material shall not be 

permitted until the material has been compacted, as specified, and allowed to cool to atmospheric 

temperature. 

 

The Contractor may use a material transfer vehicle to deliver HMA to the paver. 

 

The alignment and elevation of the paver shall be regulated from outside reference lines established for this 

purpose for the first lift of all runway and taxiway pavements.  Successive lifts of HMA surface course may 

be placed using a ski, or laser control per paragraph 401-4.4.1, provided grades of the first lift of HMA 

surface course meet the tolerances of paragraphs 401-5.2b(6) as verified by a survey.  Contractor shall 

survey each lift of HMA surface course and certify to Engineer that every lot of each lift meets the grade 

tolerances of paragraph 401-5.2b(6) before the next lift can be placed.   

 

The initial placement and compaction of the HMA shall occur at a temperature suitable for obtaining 

density, surface smoothness, and other specified requirements but not less than 250°F. 

 

Edges of existing HMA pavement abutting the new work shall be saw cut and carefully removed as 

shown on the drawings and coated with asphalt tack coat before new material is placed against it. 

Upon arrival, the HMA shall be placed to the full width by a HMA paver. It shall be struck off in a uniform 

layer of such depth that, when the work is completed, it shall have the required thickness and conform to 

the grade and contour indicated. The speed of the paver shall be regulated to eliminate pulling and tearing 

of the HMA mat. Unless otherwise permitted, placement of the HMA shall begin along the centerline of a 

crowned section or on the high side of areas with a one-way slope. The HMA shall be placed in consecutive 

adjacent strips having a minimum width of 15 feet except where edge lanes require less width to complete 

the area. Additional screed sections shall not be attached to widen paver to meet the minimum lane width 

requirements specified above unless additional auger sections are added to match. The longitudinal joint in 

one course shall offset the longitudinal joint in the course immediately below by at least 1 foot; however, 

the joint in the surface top course shall be at the centerline of crowned pavements. Transverse joints in one 

course shall be offset by at least 10 feet from transverse joints in the previous course. 

 

Transverse joints in adjacent lanes shall be offset a minimum of 10 feet. 
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On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing 

equipment impractical, the HMA may be spread and luted by hand tools.  

 

Areas of segregation in the surface course, as determined by the Engineer, shall be removed and replaced 

at the Contractor’s expense. The area shall be removed by saw cutting and milling a minimum of 2 inches  

deep. The area to be removed and replaced shall be a minimum width of the paver and a minimum of 10 

feet long. 

 

401-4.12 Compaction of HMA. After placing, the HMA shall be thoroughly and uniformly compacted by 

power rollers. The surface shall be compacted as soon as possible when the HMA has attained sufficient 

stability so that the rolling does not cause undue displacement, cracking or shoving. The sequence of rolling 

operations and the type of rollers used shall be at the discretion of the Contractor. The speed of the roller 

shall, at all times, be sufficiently slow to avoid displacement of the hot mixture and be effective in 

compaction. Any displacement occurring as a result of reversing the direction of the roller, or from any 

other cause, shall be corrected at once. 

 

Sufficient rollers shall be furnished to handle the output of the plant. Rolling shall continue until the surface 

is of uniform texture, true to grade and cross-section, and the required field density is obtained. To prevent 

adhesion of the HMA to the roller, the wheels shall be equipped with a scraper and kept properly moistened 

but excessive water will not be permitted. 

 

In areas not accessible to the roller, the mixture shall be thoroughly compacted with approved power driven 

tampers. Tampers shall weigh not less than 275 pounds, have a tamping plate width not less than 15 inches, 

be rated at not less than 4,200 vibrations per minute, and be suitably equipped with a standard tamping plate 

wetting device. 

 

Any HMA that becomes loose and broken, mixed with dirt, contains check-cracking, or in any way 

defective shall be removed and replaced with fresh hot mixture and immediately compacted to conform to 

the surrounding area. This work shall be done at the Contractor’s expense. Skin patching shall not be 

allowed. 

 

401-4.13 Joints. The formation of all joints shall be made in such a manner as to ensure a continuous bond 

between the courses and obtain the required density. All joints shall have the same texture as other sections 

of the course and meet the requirements for smoothness and grade. 

 

The roller shall not pass over the unprotected end of the freshly laid HMA except when necessary to form 

a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a 

bulkhead or by tapering the course. The tapered edge shall be cut back to its full depth and width on a 

straight line to expose a vertical face prior to placing the adjacent lane. In both methods, all contact surfaces 

shall be coated with an asphalt tack coat before placing any fresh HMA against the joint. 
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Longitudinal joints which have been left exposed for more than four (4) hours; the surface temperature has 

cooled to less than 175°F; or are irregular, damaged, uncompacted or otherwise defective shall be cut back 

3 inches to 6 inches  to expose a clean, sound, uniform vertical surface for the full depth of the course. All 

cutback material shall be removed from the project. Asphalt tack coat or other product approved by the 

Engineer shall be applied to the clean, dry joint, prior to placing any additional fresh HMA against the joint. 

Any laitance produced from cutting joints shall be removed by vacuuming and washing.  The cost of this 

work shall be considered incidental to the cost of the HMA. 

 

401-4.14 Saw-cut grooving. If shown on the plans, saw cut grooves shall be provided as specified in Item 

P-621. 

 

401-4.15 Diamond grinding.  When required, diamond grinding shall be accomplished by sawing with 

saw blades impregnated with industrial diamond abrasive. The saw blades shall be assembled in a cutting 

head mounted on a machine designed specifically for diamond grinding that will produce the required 

texture and smoothness level without damage to the pavement. The saw blades shall be 1/8-inch wide and 

there shall be a minimum of 55 to 60 blades per 12 inches of cutting head width; the actual number of 

blades will be determined by the Contractor and depend on the hardness of the aggregate. Each machine 

shall be capable of cutting a path at least 3 feet wide. Equipment that causes ravels, aggregate fractures, 

spalls or disturbance to the pavement will not be permitted. The depth of grinding shall not exceed 1/2 inch 

and all areas in which diamond grinding has been performed will be subject to the final pavement thickness 

tolerances specified. Grinding will be tapered in all directions to provide smooth transitions to areas not 

requiring grinding. Areas that have been ground will be sealed with a P-608 surface treatment as directed 

by the Engineer. It may be necessary to seal a larger area to avoid surface treatment creating any conflict 

with runway or taxiway markings. 

 

401-4.16 Nighttime paving requirements.  Paving during nighttime construction shall require the 

following: 

A. All paving machines, rollers, distribution trucks and other vehicles required by the Contractor for 

his operations shall be equipped with artificial illumination sufficient to safely complete the work. 

B. Minimum illumination level shall be twenty (20) horizontal foot-candles and maintained in the 

following areas: 

(1)  An area of 30 feet wide by 30 feet long immediately behind the paving machines during the 

operations of the machines. 

(2)  An area 15 feet wide by 30 feet  long immediately in front and back of all rolling equipment, 

during operation of the equipment. 

(3)  An area 15 feet wide by 15 feet long at any point where an area is being tack coated prior to 

the placement of pavement. 

C. As partial fulfillment of the above requirements, the Contractor shall furnish and use, complete 

artificial lighting units with a minimum capacity of 3,000 watt electric beam lights, affixed to all 

equipment in such a way to direct illumination on the area under construction. 
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D. A lighting plan must be submitted by the Contractor and approved by the Engineer prior to the 

start of any nighttime work. 

MATERIAL ACCEPTANCE 

 

401-5.1 Acceptance sampling and testing. Unless otherwise specified, all acceptance sampling and testing 

necessary to determine conformance with the requirements specified in this section will be performed by 

the Engineer at no cost to the Contractor except that coring  as required in this section shall be completed 

and paid for by the Contractor. 

 

Testing organizations performing these tests shall be accredited in accordance with ASTM D3666. The 

laboratory accreditation must be current and listed on the accrediting authority’s website.  All test methods 

required for acceptance sampling and testing must be listed on the lab accreditation.  A copy of the 

laboratory’s current accreditation and accredited test methods shall be submitted to the Engineer prior to 

start of construction.  All equipment in Contractor furnished laboratories shall be calibrated by an 

independent testing organization prior to the start of operations at the Contractor’s expense. 

A. Hot mixed asphalt. Plant-produced HMA shall be tested for air voids and stability and flow on 

a lot basis. Sampling shall be from material deposited into trucks at the plant or from trucks at the 

job site. Samples shall be taken in accordance with ASTM D979. 

A standard lot shall be equal to one day’s production or 2000 tons whichever is smaller.  If the 

day’s production is expected to exceed 2000 tons, but less than 4000 tons, the lot size shall be 1/2 

day’s production.  If the day’s production exceeds 4000 tons, the lot size shall be an equal sized 

fraction of the day’s production, but shall not exceed 2000 tons.   

Where more than one plant is simultaneously producing HMA for the job, the lot sizes shall apply 

separately for each plant. 

(1)  Sampling. Each lot will consist of four equal sublots. Sufficient HMA for preparation of test 

specimens for all testing will be sampled by the Engineer on a random basis, in accordance 

with the procedures contained in ASTM D3665. Samples will be taken in accordance with 

ASTM D979.   

The sample of HMA may be put in a covered metal tin and placed in an oven for not less than 

30 minutes nor more than 60 minutes to stabilize to compaction temperature. The compaction 

temperature of the specimens shall be as specified in the JMF. 

 (2) Testing. Sample specimens shall be tested for stability and flow in accordance with ASTM 

D6927.  Air voids will be determined by the Engineer in accordance with ASTM D3203.  

One set of laboratory compacted specimens will be prepared for each sublot in accordance 

with ASTM D6926 at the number of blows required by paragraph 401-3.2, Table 1.  Each set 

of laboratory compacted specimens will consist of three test specimens prepared from the 

same sample. The manual hammer in ASTM D6926 shall be used. 
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Prior to testing, the bulk specific gravity of each test specimen shall be measured by the 

Engineer in accordance with ASTM D2726 using the procedure for laboratory-prepared 

thoroughly dry specimens for use in computing air voids and pavement density. 

For air voids determination, the theoretical maximum specific gravity of the mixture shall be 

measured one time for each sublot in accordance with ASTM D2041. The value used in the 

air voids computation for each sublot shall be based on theoretical maximum specific gravity 

measurement for the sublot. 

The stability and flow for each sublot shall be computed by averaging the results of all test 

specimens representing that sublot. 

 (3) Acceptance. Acceptance of plant produced HMA for stability, flow, and air voids shall be 

determined by the Engineer in accordance with the requirements of paragraph 401-5.2b.  

B. In-place HMA. HMA placed in the field shall be tested for mat and joint density on a lot basis.  

A standard lot shall be equal to one day’s production or 2000 tons whichever is smaller.  If the 

day’s production is expected to exceed 2000 tons, but less than 4000 tons , the lot size shall be 

1/2 day’s production.  If the day’s production exceeds 4000 tons , the lot size shall be an equal 

sized fraction of the day’s production, but shall not exceed 2000 tons.   

(1)  Mat density. The lot size shall be the same as that indicated in paragraph 401-5.1a and shall 

be divided into four equal sublots. One core of finished, compacted HMA shall be taken by 

the Contractor from each sublot. Core locations will be determined by the Engineer on a 

random basis in accordance with procedures contained in ASTM D3665. Cores for mat 

density shall not be taken closer than one foot (30 cm) from a transverse or longitudinal joint. 

(2)  Joint density. The lot size shall be the total length of longitudinal joints constructed by a lot 

of HMA as defined in paragraph 401-5.1a. The lot shall be divided into four equal sublots. 

One core of finished, compacted HMA shall be taken by the Contractor from each sublot. 

Core locations will be determined by the Engineer on a random basis in accordance with 

procedures contained in ASTM D3665. All cores for joint density shall be taken centered on 

the joint. The minimum core diameter for joint density determination shall be 5 inches. 

(3)  Sampling. Samples shall be neatly cut with a diamond core drill bit. Samples will be taken in 

accordance with ASTM D979. The minimum diameter of the sample shall be 5 inches. 

Samples that are clearly defective, as a result of sampling, shall be discarded and another 

sample taken. The Contractor shall furnish all tools, labor, and materials for cutting samples, 

cleaning, and filling the cored pavement. Cored pavement shall be cleaned and core holes 

shall be filled in a manner acceptable to the Engineer and within one day after sampling. 

Laitance produced by the coring operation shall be removed immediately. 

The top most lift of HMA shall be completely bonded to the underlying layer.  If any of the 

cores reveal that the surface is not bonded to the layer immediately below the surface then 

additional cores shall be taken as directed by the Engineer in accordance with paragraph 401-

5.1b to determine the extent of any delamination.  All delaminated areas shall be completely 
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removed by milling to the limits and depth and replaced as directed by the Engineer at no 

additional cost. 

(4)  Testing. The bulk specific gravity of each cored sample will be measured by the Engineer in 

accordance with ASTM D2726 . Samples will be taken in accordance with ASTM D979. 

The percent compaction (density) of each sample will be determined by dividing the bulk 

specific gravity of each sublot sample by the average bulk specific gravity of all laboratory 

prepared specimens for the lot, as determined in paragraph 401-5.1a(2). The bulk specific 

gravity used to determine the joint density at joints formed between different lots shall be the 

lowest of the bulk specific gravity values from the two different lots. 

 (5) Acceptance. Acceptance of field placed HMA format density will be determined by the 

Engineer in accordance with the requirements of paragraph 401-5.2b(1). Acceptance for joint 

density will be determined by the Engineer in accordance with the requirements of paragraph 

401-5.2b(3). 

C. Partial lots. When operational conditions cause a lot to be terminated before the specified 

number of tests have been made for the lot, or when the Contractor and Engineer agree in writing 

to allow overages or other minor tonnage placements to be considered as partial lots, the 

following procedure will be used to adjust the lot size and the number of tests for the lot. 

The last batch produced where production is halted will be sampled, and its properties shall be 

considered as representative of the particular sublot from which it was taken. In addition, an 

agreed to minor placement will be sampled, and its properties shall be considered as 

representative of the particular sublot from which it was taken. Where three sublots are produced, 

they shall constitute a lot. Where one or two sublots are produced, they shall be incorporated into 

the next lot, and the total number of sublots shall be used in the acceptance plan calculation, that 

is, n = 5 or n = 6, for example. Partial lots at the end of asphalt production on the project shall be 

included with the previous lot. The lot size for field placed material shall correspond to that of the 

plant material, except that, in no cases, shall less than three (3) cored samples be obtained, that is, 

n = 3. 

 

401-5.2 Acceptance criteria. 

A. General. Acceptance will be based on the following characteristics of the HMA and completed 

pavement as well as the implementation of the Contractor Quality Control Program and test 

results: 

(1) Air voids 

(2) Mat density 

(3) Joint density 

(4) Thickness 

(5) Smoothness 

(6) Grade 

(7) Stability 
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(8) Flow   

Mat density and air voids will be evaluated for acceptance in accordance with paragraph 401-

5.2b(1). Stability and flow will be evaluated for acceptance in accordance with paragraph 401-

5.2b(2).  Joint density will be evaluated for acceptance in accordance with paragraph 401-5.2b(3). 

Thickness will be evaluated by the Engineer for compliance in accordance with paragraph 401-

5.2b(4). Acceptance for smoothness will be based on the criteria contained in paragraph 401-

5.2b(5). Acceptance for grade will be based on the criteria contained in paragraph 401-5.2b(7). 

The Engineer may at any time, reject and require the Contractor to dispose of any batch of HMA 

which is rendered unfit for use due to contamination, segregation, incomplete coating of 

aggregate, or improper mix temperature. Such rejection may be based on only visual inspection or 

temperature measurements. In the event of such rejection, the Contractor may take a 

representative sample of the rejected material in the presence of the Engineer, and if it can be 

demonstrated in the laboratory, in the presence of the Engineer, that such material was 

erroneously rejected, payment will be made for the material at the contract unit price. 

B. Acceptance criteria. 

(1) Mat density and air voids. Acceptance of each lot of plant produced material for mat 

density and air voids shall be based on the percentage of material within specification limits 

(PWL). If the PWL of the lot equals or exceeds 90%, the lot shall be acceptable. Acceptance 

and payment shall be determined in accordance with paragraph 401-8.1. 

(2)  Stability and flow . Acceptance of each lot of plant produced HMA for stability and flow 

shall be based on the PWL. If the PWL of the lot equals or exceeds 90%, the lot shall be 

acceptable. If the PWL is less than 90%, the Contractor shall determine the reason and take 

corrective action. If the PWL is below 80%, the Contractor must stop production until the 

reason for poor stability and/or flow has been determined and adjustments to the HMA are 

made.  

 (3) Joint density. Acceptance of each lot of plant produced HMA for joint density shall be based 

on the PWL. If the PWL of the lot is equal to or exceeds 90%, the lot shall be considered 

acceptable. If the PWL is less than 90%, the Contractor shall evaluate the reason and act 

accordingly. If the PWL is less than 80%, the Contractor shall cease operations and until the 

reason for poor compaction has been determined. If the PWL is less than 71%, the pay factor 

for the lot used to complete the joint shall be reduced by five (5) percentage points. This lot 

pay factor reduction shall be incorporated and evaluated in accordance with paragraph 401-

8.1. 

(4) Thickness. Thickness of each lift of surface course shall be evaluated by the Engineer for 

compliance to the requirements shown on the plans. Measurements of thickness shall be 

made by the Engineer using the cores extracted for each sublot for density measurement. The 

maximum allowable deficiency at any point shall not be more than 1/4 inch less than the 

thickness indicated for the lift. Average thickness of lift, or combined lifts, shall not be less 

than the indicated thickness. Where the thickness tolerances are not met, the lot or sublot 
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shall be corrected by the Contractor at his expense by removing the deficient area and 

replacing with new pavement. The Contractor, at his expense, may take additional cores as 

approved by the Engineer to circumscribe the deficient area. 

(5)  Smoothness. The final surface shall be free from roller marks. After the final rolling, but not 

later than 24 hours after placement, the surface of each lot shall be tested in both longitudinal 

and transverse directions for smoothness to reveal all surface irregularities exceeding the 

tolerances specified.  The Contractor shall furnish paving equipment and employ methods 

that produce a surface for each pavement lot having an average profile index meeting the 

requirements of paragraph 401-8.1d when evaluated with a profilograph; and the finished 

surface course of the pavement shall not vary more than 1/4 inch when evaluated with a 12-

foot straightedge.  When the surface course smoothness exceeds specification tolerances 

which cannot be corrected by diamond grinding of the surface course, full depth removal and 

replacement of surface course corrections shall be to the limit of the longitudinal placement.  

Corrections involving diamond grinding will be subject to the final pavement thickness 

tolerances specified.  The Contractor shall apply a surface treatment per Item P-608 or P-609 

to all areas that have been subject to grinding as directed by the Engineer. 

(a) Transverse measurements.  Transverse measurements will be taken for each lot placed.  

Transverse measurements will be taken perpendicular to the pavement centerline each 50 

feet or more often as determined by the Engineer.   

(i) Testing shall be continuous across all joints, starting with one-half the length of the 

straightedge at the edge of pavement section being tested and then moved ahead one-

half the length of the straightedge for each successive measurement.  Smoothness 

readings will not be made across grade changes or cross slope transitions; at these 

transition areas, the straightedge position shall be adjusted to measure surface 

smoothness and not design grade or cross slope transitions.  The amount of surface 

irregularity shall be determined by placing the freestanding (unleveled) straightedge 

on the pavement surface and allowing it to rest upon the two highest spots covered by 

its length, and measuring the maximum gap between the straightedge and the 

pavement surface in the area between these two high points.  High spots on final 

surface course > 1/4 inch in transverse direction shall be corrected with diamond 

grinding per paragraph 401-4.15 or by removing and replacing full depth of surface 

course.  Grinding will be tapered in all directions to provide smooth transitions to 

areas not requiring grinding.  The area corrected by grinding should not exceed 10% 

of the total area and these areas shall be retested after grinding.   

(ii) The joint between lots shall be tested separately to facilitate smoothness between lots.  

The amount of surface irregularity shall be determined by placing the freestanding 

(unleveled) straightedge on the pavement surface, with half the straightedge on one 

side of the joint and the other half of the straightedge on the other side of the joint.  

Measure the maximum gap between the straightedge and the pavement surface in the 

area between these two high points.  One measurement shall be taken at the joint every 

50 feet or more often if directed by the Engineer.  Deviations on final surface course 
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> 1/4 inch in transverse direction shall be corrected with diamond grinding per 

paragraph 401-4.15 or by removing and replacing full depth of surface course.  Each 

measurement shall be recorded and a copy of the data shall be furnished to the 

Engineer at the end of each days testing. 

(b) Longitudinal measurements.  Longitudinal measurements will be taken for each lot 

placed.  Longitudinal tests will be parallel to the centerline of paving; at the center of 

paving lanes when widths of paving lanes are less than 20 feet; and at the third points of 

paving lanes when widths of paving lanes are 20 ft. or greater. 

(i) Longitudinal Short Sections.  Longitudinal Short Sections are when the longitudinal 

lot length is less than 200 feet and areas not requiring a profilograph.  When approved 

by the Engineer, the first and last 15 feet  of the lot can also be considered as short 

sections for smoothness. The finished surface shall not vary more than 1/4 inch when 

evaluated with a 12-foot straightedge.  Smoothness readings will not be made across 

grade changes or cross slope transitions; at these transition areas, the straightedge 

position shall be adjusted to measure surface smoothness and not design grade or cross 

slope transitions.  Testing shall be continuous across all joints, starting with one-half 

the length of the straightedge at the edge of pavement section being tested and then 

moved ahead one-half the length of the straightedge for each successive measurement.  

The amount of surface irregularity shall be determined by placing the freestanding 

(unleveled) straightedge on the pavement surface and allowing it to rest upon the two 

highest spots covered by its length, and measuring the maximum gap between the 

straightedge and the pavement surface in the area between these two high points.  

Deviations on final surface course > 1/4 inch in longitudinal direction will be 

corrected with diamond grinding per paragraph 401-4.15 or by removing and 

replacing full depth of surface course.  Grinding will be tapered in all directions to 

provide smooth transitions to areas not requiring grinding.  The area corrected by 

grinding should not exceed 10% of the total area and these areas shall be retested after 

grinding.   

(ii) Profilograph Testing.  Profilograph testing shall be performed by the contractor using 

approved equipment and procedures as described as ASTM E1274.  The equipment 

shall utilize electronic recording and automatic computerized reduction of data to 

indicate “must grind” bumps and the Profile Index for the pavement using a 0.2 inch 

blanking band.  The bump template must span one inch with an offset of 0.4 inches.  

The profilograph must be calibrated prior to use and operated by a factory or State 

DOT approved operator.  Profilograms shall be recorded on a longitudinal scale of one 

inch equals 25 feet and a vertical scale of one inch equals one inch.  A copy of the 

reduced tapes shall be furnished to the Engineer at the end of each days testing. 

The pavement must have an average profile index meeting the requirements of 

paragraph 401-8.1d.  High spots, or “must grind” spots, on final surface course in 

longitudinal direction shall be corrected with diamond grinding per paragraph 401-

4.15 or by removing and replacing full depth of surface course. Grinding will be 
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tapered in all directions to provide smooth transitions to areas not requiring grinding.  

The area corrected by grinding should not exceed 10% of the total area and these areas 

shall be retested after grinding. 

Where corrections are necessary, second profilograph runs shall be performed to 

verify that the corrections produced an average profile index of 15 inches per mile or 

less.  If the initial average profile index was less than 15 inches, only those areas 

representing greater than 0.4 inch  deviation will be re-profiled for correction 

verification. 

Smoothness testing indicated in the above paragraphs shall be performed within 24 

hours of placement of material.  The primary purpose of smoothness testing is to 

identify areas that may be prone to ponding of water which could lead to hydroplaning 

of aircraft.  If the contractor’s machines and/or methods are producing significant 

areas that need corrective actions then production should be stopped until corrective 

measures can be implemented. If corrective measures are not implemented and when 

directed by the Engineer, production shall be stopped until corrective measures can be 

implemented. 

 (6) Grade. Grade shall be evaluated on the first day of placement and then as a minimum, every 

day to allow adjustments to paving operations if measurements do not meet specification 

requirements.  The Contractor must submit the survey data to the Engineer by the following 

day after measurements have been taken. The finished surface of the pavement shall not vary 

from the gradeline elevations and cross-sections shown on the plans by more than 1/2 inch. 

The finished grade of each lot will be determined by running levels at intervals of 50 feet or 

less longitudinally and all breaks in grade transversely (not to exceed 50 feet) to determine 

the elevation of the completed pavement. The Contractor shall pay the cost of surveying of 

the level runs that shall be performed by a licensed surveyor. The documentation, stamped 

and signed by a licensed surveyor, shall be provided by the Contractor to the Engineer. The 

lot size shall be 2,000 square yards. When more than 15% of all the measurements within a 

lot are outside the specified tolerance, or if any one shot within the lot deviates 3/4 inch or 

more from planned grade, the Contractor shall remove the deficient area to the depth of the 

final course plus 1/2 inch  of pavement and replace with new material. Skin patching shall not 

be permitted. Isolated high points may be ground off provided the course thickness complies 

with the thickness specified on the plans. The surface of the ground pavement shall have a 

texture consisting of grooves between 0.090 and 0.130 inches wide. The peaks and ridges 

shall be approximately 1/32 inch higher than the bottom of the grooves. The pavement shall 

be left in a clean condition. The removal of all of the slurry resulting from the grinding 

operation shall be continuous The grinding operation should be controlled so the residue from 

the operation does not flow across other lanes of pavement. High point grinding will be 

limited to 15 square yards. Areas in excess of 15 square yards will require removal and 

replacement of the pavement in accordance with the limitations noted above. The Contractor 

shall apply a surface treatment per P-608 to all areas that have been subject to grinding. 
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C. Percentage of material within specification limits (PWL). The PWL shall be determined in 

accordance with procedures specified in Section 110 of the General Provisions. The specification 

tolerance limits (L) for lower and (U) for upper are contained in Table 5. 

Table 5. Marshall acceptance limits for stability, flow, air voids, density 

TEST PROPERTY  

Number of Blows 50 blows 

 Specification Tolerance  

 L U 

Stability, minimum (pounds) 1000 -- 

Flow, 0.01 inch  8 --- 

Air Voids Total Mix (%) 2 5 

Mat Density (%) 96.3 101.3 

Joint Density (%) 95.5 101.3 

 

D. Outliers. All individual tests for mat density and air voids shall be checked for outliers (test 

criterion) in accordance with ASTM E178, at a significance level of 5%. Outliers shall be 

discarded, and the PWL shall be determined using the remaining test values. The criteria in Table 

5 is based on production processes which have a variability with the following standard 

deviations:  Surface Course Mat Density (%), 1.30; Base Course Mat Density (%), 1.55;  Joint 

Density (%), 2.1. 

The Contractor should note that (1) 90 PWL is achieved when consistently producing a surface 

course with an average mat density of at least 98% with 1.30% or less variability, (2) 90 PWL is 

achieved when consistently producing a base course with an average mat density of at least 

97.5% with 1.55% or less variability, and (3) 90 PWL is achieved when consistently producing 

joints with an average joint density of at least 96% with 2.1% or less variability. 

 

401-5.3 Resampling pavement for mat density. 

A. General. Resampling of a lot of pavement will only be allowed for mat density, and then, only if 

the Contractor requests same, in writing, within 48 hours after receiving the written test results 

from the Engineer. A retest will consist of all the sampling and testing procedures contained in 

paragraphs 401-5.1b and 401-5.2b(1). Only one resampling per lot will be permitted. 

(1)  A redefined PWL shall be calculated for the resampled lot. The number of tests used to 

calculate the redefined PWL shall include the initial tests made for that lot plus the retests. 

(2) The cost for resampling and retesting shall be borne by the Contractor. 
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B. Payment for resampled lots. The redefined PWL for a resampled lot shall be used to calculate 

the payment for that lot in accordance with Table 6. 

C. Outliers. Check for outliers in accordance with ASTM E178, at a significance level of 5%. 

CONTRACTOR QUALITY CONTROL 

 

401-6.1 General. The Contractor shall develop a Quality Control Program in accordance with Section 100 

of the General Provisions. The program shall address all elements that affect the quality of the pavement 

including, but not limited to: 

A. Mix design 

B. Aggregate grading 

C. Quality of materials 

D. Stockpile management 

E. Proportioning 

F. Mixing and transportation 

G. Placing and finishing 

H. Joints 

I. Compaction 

J. Surface smoothness 

K. Personnel 

L. Laydown plan 

The Contractor shall perform quality control sampling, testing, and inspection during all phases of the work 

and shall perform them at a rate sufficient to ensure that the work conforms to the contract requirements, 

and at minimum test frequencies required by paragraph 401-6.3 and Section 100 of the General Provisions. 

As a part of the process for approving the Contractor’s plan, the Engineer may require the Contractor’s 

technician to perform testing of samples to demonstrate an acceptable level of performance. 

 

No partial payment will be made for materials that are subject to specific quality control requirements 

without an approved plan. 

 

401-6.2 Contractor testing laboratory. The lab shall meet the requirements of ASTM D3666 including 

all necessary equipment, materials, and current reference standards to comply with the specifications. 

 

401-6.3 Quality control testing. The Contractor shall perform all quality control tests necessary to control 

the production and construction processes applicable to these specifications and as set forth in the approved 
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Quality Control Program. The testing program shall include, but not necessarily be limited to, tests for the 

control of asphalt content, aggregate gradation, temperatures, aggregate moisture, field compaction, and 

surface smoothness. A Quality Control Testing Plan shall be developed as part of the Quality Control 

Program. 

A. Asphalt content. A minimum of two asphalt content tests shall be performed per lot in 

accordance with ASTM D6307 or ASTM D2172 if the correction factor in ASTM D6307 is 

greater than 1.0.  The asphalt content for the lot will be determined by averaging the test results. 

B. Gradation. Aggregate gradations shall be determined a minimum of twice per lot from 

mechanical analysis of extracted aggregate in accordance with ASTM D5444, ASTM C136, and 

ASTM C117.  

C. Moisture content of aggregate. The moisture content of aggregate used for production shall be 

determined a minimum of once per lot in accordance with ASTM C566. 

D. Moisture content of HMA. The moisture content shall be determined once per lot in accordance 

with ASTM D1461. 

E. Temperatures. Temperatures shall be checked, at least four times per lot, at necessary locations 

to determine the temperatures of the dryer, the asphalt binder in the storage tank, the HMA at the 

plant, and the HMA at the job site. 

F. In-place density monitoring. The Contractor shall conduct any necessary testing to ensure that 

the specified density is being achieved. A nuclear gauge may be used to monitor the pavement 

density in accordance with ASTM D2950. 

G. Additional testing. Any additional testing that the Contractor deems necessary to control the 

process may be performed at the Contractor’s option. 

H. Monitoring. The Engineer reserves the right to monitor any or all of the above testing. 

 

401-6.4 Sampling. When directed by the Engineer, the Contractor shall sample and test any material that 

appears inconsistent with similar material being sampled, unless such material is voluntarily removed and 

replaced or deficiencies corrected by the Contractor. All sampling shall be in accordance with standard 

procedures specified. 

 

401-6.5 Control charts. The Contractor shall maintain linear control charts both for individual 

measurements and range (that is, difference between highest and lowest measurements) for aggregate 

gradation, asphalt content, and VMA. The VMA for each sublot will be calculated and monitored by the 

Quality Control laboratory. 

 

Control charts shall be posted in a location satisfactory to the Engineer and shall be kept current. As a 

minimum, the control charts shall identify the project number, the contract item number, the test number, 

each test parameter, the Action and Suspension Limits applicable to each test parameter, and the 

Contractor’s test results. The Contractor shall use the control charts as part of a process control system for 

identifying potential problems and assignable causes before they occur. If the Contractor’s projected data 
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during production indicates a problem and the Contractor is not taking satisfactory corrective action, the 

Engineer may suspend production or acceptance of the material. 

A. Individual measurements. Control charts for individual measurements shall be established to 

maintain process control within tolerance for aggregate gradation, asphalt content, and VMA. The 

control charts shall use the job mix formula target values as indicators of central tendency for the 

following test parameters with associated Action and Suspension Limits: 

Control Chart Limits For Individual Measurements 

Sieve Action Limit Suspension Limit 

3/4 inch  ±6% ±9% 

1/2 inch  ±6% ±9% 

3/8 inch  ±6% ±9% 

No. 4  ±6% ±9% 

No. 16  ±5% ±7.5% 

No. 50  ±3% ±4.5% 

No. 200  ±2% ±3% 

Asphalt Content ±0.45% ±0.70% 

VMA -1.00% -1.50% 

B. Range. Control charts for range shall be established to control process variability for the test 

parameters and Suspension Limits listed below. The range shall be computed for each lot as the 

difference between the two test results for each control parameter. The Suspension Limits 

specified below are based on a sample size of n = 2. Should the Contractor elect to perform more 

than two tests per lot, the Suspension Limits shall be adjusted by multiplying the Suspension 

Limit by 1.18 for n = 3 and by 1.27 for n = 4. 

Control Chart Limits Based On Range  

(Based On n = 2) 

Sieve Suspension Limit  

1/2 inch  11% 

3/8 inch (9 mm) 11% 

No. 4  11% 

No. 16  9% 

No. 50  6% 

No. 200  3.5% 

Asphalt Content 0.8% 
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C. Corrective Action. The Contractor Quality Control Program shall indicate that appropriate action 

shall be taken when the process is believed to be out of tolerance. The Plan shall contain sets of 

rules to gauge when a process is out of control and detail what action will be taken to bring the 

process into control. As a minimum, a process shall be deemed out of control and production 

stopped and corrective action taken, if: 

(1) One point falls outside the Suspension Limit line for individual measurements or range; or 

(2) Two points in a row fall outside the Action Limit line for individual measurements. 

 

401-6.6 Quality control reports. The Contractor shall maintain records and shall submit reports of quality 

control activities daily, in accordance with the Contractor Quality Control Program described in General 

Provisions, Section 100. 

 

METHOD OF MEASUREMENT 

 

401-7.1 Measurement. HMA shall be measured by the number of tons of HMA used in the accepted work. 

Recorded batch weights or truck scale weights will be used to determine the basis for the tonnage. 

 

BASIS OF PAYMENT 

 

401-8.1 Payment. Payment for a lot of HMA meeting all acceptance criteria as specified in paragraph 401-

5.2 shall be made based on results of tests for smoothness, mat density and air voids.  Payment for 

acceptable lots shall be adjusted according to paragraph 401-8.1a for mat density and air voids and 401-

8.1c for smoothness, subject to the limitation that: 

A. The total project payment for plant mix bituminous concrete pavement shall not exceed 100 

percent of the product of the contract unit price and the total number of tons of HMA used in the 

accepted work (See Note 1 under Table 6). 

B. The price shall be compensation for furnishing all materials, for all preparation, mixing, and 

placing of these materials, and for all labor, equipment, tools, and incidentals necessary to 

complete the item. 

C. Basis of adjusted payment. The pay factor for each individual lot shall be calculated in 

accordance with Table 6. A pay factor shall be calculated for both mat density and air voids. The 

lot pay factor shall be the higher of the two values when calculations for both mat density and air 

voids are 100% or higher. The lot pay factor shall be the product of the two values when only one 

of the calculations for either mat density or air voids is 100% or higher. The lot pay factor shall 

be the lower of the two values when calculations for both mat density and air voids are less than 

100%.  If PWL for joint density is less than 71 percent then the lot pay factor shall be reduced by 

5% but be no higher than 95%. 

For each lot accepted, the adjusted contract unit price shall be the product of the lot pay factor for 

the lot and the contract unit price. Payment shall be subject to the total project payment limitation 

specified in paragraph 401-8.1. Payment in excess of 100% for accepted lots of HMA shall be 
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used to offset payment for accepted lots of bituminous concrete pavement that achieve a lot pay 

factor less than 100%. 

Table 6. Price Adjustment Schedule 1 

Percentage of Material 

Within Specification Limits (PWL) 

Lot Pay Factor 

(Percent of Contract Unit Price) 

93 – 100 103 

90 – 93 PWL + 10 

70 – 89 0.125 PWL + 88.75 

40 – 69 0.75 PWL + 45 

Below 40 Reject 2 

1 Although it is theoretically possible to achieve a pay factor of 103% for each lot, actual 

payment above 100% shall be subject to the total project payment limitation specified in 

paragraph 401-8.1. 

2 The lot shall be removed and replaced. However, the Engineer may decide to allow the 

rejected lot to remain. In that case, if the Engineer and Contractor agree in writing that the 

lot shall not be removed, it shall be paid for at 50% of the contract unit price and the total 

project payment shall be reduced by the amount withheld for the rejected lot. 

D. Profilograph smoothness. When the final average profile index (subsequent to any required 

corrective action) does not exceed 7 inches per mile, payment will be made at the contract unit 

price for the completed pavement. If the final average profile index (subsequent to any required 

corrective action) exceeds 7 inches per mile, but does not exceed 15 inches per mile, the 

Contractor may elect to accept a contract unit price adjustment in lieu of reducing the profile 

index. 

E. Basis of adjusted payment for smoothness. Price adjustment for pavement smoothness will be 

made in accordance with Table 7. The adjustment will apply to the total tonnage of HMA within 

a lot of pavement and shall be applied with the following equation: 

(Tons of asphalt concrete in lot) × (lot pay factor) × (unit price per ton) × (smoothness pay factor) 

= payment for lot 

Table 7. Profilograph Average Profile Index Smoothness Pay Factor  

Inches/miles per 1/10 mile Short Sections Pay Factor 

0.0 - 7 00.0 - 15.0 100% 

7.1 - 9 15.1 - 16 98% 

9.1 - 11 16.1 - 17 96% 

11.1 - 13 17.1 - 18 94% 

13.1 - 14 18.1 - 20 92% 
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Inches/miles per 1/10 mile Short Sections Pay Factor 

14.1 - 15 20.1 - 22 90% 

15.1 and up 22.1 and up Corrective work required1 

1 The Contractor shall correct pavement areas not meeting these tolerances by removing 

and replacing the defective work. If the Contractor elects to construct an overlay to 

correct deficiencies, the minimum thickness of the overlay should be at least three times 

the maximum aggregate size (approximately four (4) times the nominal maximum 

aggregate size). The corrective overlay shall not violate grade Criteria and butt joints 

shall be constructed by sawing and removing the original pavement in compliance with 

the thickness/ maximum aggregate size ratio. Skin patching shall not be permitted. 

 

HMA placed above the specified grade shall not be included in the quantities for payment. 

 

401-8.2 Payment. Payment will be made under: 

Item P-401-8.2 Bituminous Surface Course – per ton  

 

TESTING REQUIREMENTS 

 

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in Aggregate 

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or 

Magnesium Sulfate 

ASTM C117 Standard Test Method for Materials Finer than (No. 200) Sieve in Mineral 

Aggregates by Washing 

ASTM C127 Standard Test Method for Density, Relative Density (Specific Gravity) and 

Absorption of Coarse Aggregate 

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine 

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM C183 Standard Practice for Sampling and the Amount of Testing of Hydraulic Cement 

ASTM C566 Standard Test Method for Total Evaporable Moisture Content of Aggregate by 

Drying 

ASTM D75 Standard Practice for Sampling Aggregates 

ASTM D979 Standard Practice for Sampling Bituminous Paving Mixtures 

ASTM D1073 Standard Specification for Fine Aggregate for Bituminous Paving Mixtures 
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ASTM D2172 Standard Test Method for Quantitative Extraction of Bitumen from Bituminous 

Paving Mixtures 

ASTM D1461 Standard Test Method for Moisture or Volatile Distillates in Bituminous Paving 

Mixtures 

ASTM D2041 Standard Test Method for Theoretical Maximum Specific Gravity and Density of 

Bituminous Paving Mixtures 

ASTM D2419 Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate 

ASTM D2489 Standard Practice for Estimating Degree of Particle Coating of Bituminous-

Aggregate Mixtures 

ASTM D2726 Standard Test Method for Bulk Specific Gravity and Density of Non-Absorptive 

Compacted Bituminous Mixtures  

ASTM D2950 Standard Test Method for Density of Bituminous Concrete in Place by Nuclear 

Methods 

ASTM D3203 Standard Test Method for Percent Air Voids in Compacted Dense and Open 

Bituminous Paving Mixtures 

ASTM D3665 Standard Practice for Random Sampling of Construction Materials 

ASTM D3666 Standard Specification for Minimum Requirements for Agencies Testing and 

Inspecting Road and Paving Materials  

ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils 

ASTM D4791 Standard Test Method for Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 

ASTM D4867 Standard Test Method for Effect of Moisture on Asphalt Concrete Paving 

Mixtures 

ASTM D5444 Standard Test Method for Mechanical Size Analysis of Extracted Aggregate 

ASTM D6084 Standard Test Method for Elastic Recovery of Bituminous Materials by 

Ductilometer 

ASTM D6307 Standard Test Method for Asphalt Content of Hot Mix Asphalt by Ignition 

Method  

ASTM D6752 Standard Test Method for Bulk Specific Gravity and Density of Compacted 

Bituminous Mixtures Using Automatic Vacuum Sealing Method  

ASTM D6926 Standard Practice for Preparation of Bituminous Specimens Using Marshall 

Apparatus 

ASTM D6927 Standard Test Method for Marshall Stability and Flow of 

Bituminous mixtures 
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ASTM E11 Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves 

ASTM E178 Standard Practice for Dealing with Outlying Observations 

ASTM E1274 Standard Test Method for Measuring Pavement Roughness Using a Profilograph 

AASHTO T030 Standard Method of Test for Mechanical Analysis of Extracted Aggregate 

AASHTO T110 Standard Method of Test for Moisture or Volatile Distillates in Hot Mix Asphalt 

(HMA) 

AASHTO T275 Standard Method of Test for Bulk Specific Gravity (Gmb) of Compacted Hot 

Mix Asphalt (HMA) Using Paraffin-Coated Specimens 

AASHTO M156 Standard Specification for Requirements for Mixing Plants for Hot-Mixed, Hot-

Laid Bituminous Paving Mixtures. 

AASHTO T329 Standard Method of Test for Moisture Content of Hot Mix Asphalt (HMA) by 

Oven Method 

Asphalt Institute Handbook MS-26, 

Asphalt Binder  

Asphalt Institute MS-2 Mix Design Manual, 7th Edition 

 

MATERIAL REQUIREMENTS 

 

ASTM D242 Standard Specification for Mineral Filler for Bituminous Paving Mixtures 

ASTM D946 Standard Specification for Penetration-Graded Asphalt Cement for Use in 

Pavement Construction 

ASTM D3381 Standard Specification for Viscosity-Graded Asphalt Cement for Use in 

Pavement Construction 

ASTM D4552 Standard Practice for Classifying Hot-Mix Recycling Agents 

ASTM D6373 Standard Specification for Performance Graded Asphalt Binder 

END OF ITEM P-401 
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Technical Specifications 

 

Item P-602 Bituminous Prime Coat 

 

DESCRIPTION 

 

602-1.1 This item shall consist of an application of bituminous material on the prepared base course in 

accordance with these specifications and in reasonably close conformity to the lines shown on the plans. 

 

MATERIALS 

 

602-2.1 Bituminous material. The bituminous material shall be an emulsified asphalt indicated in ASTM 

D3628 as a bituminous application for prime coat appropriate to local conditions or as designated by the 

Engineer.   

 

CONSTRUCTION METHODS 

 

602-3.1 Weather limitations. The prime coat shall be applied only when the existing surface is dry; the 

atmospheric temperature is 50°F or above, and the temperature has not been below 35°F for the 12 hours 

prior to application; and when the weather is not foggy or rainy. The temperature requirements may be 

waived when directed by the Engineer. 

 

602-3.2 Equipment. The equipment shall include a self-powered pressure bituminous material distributor 

and equipment for heating bituminous material. 

 

Provide a distributor with pneumatic tires of such size and number that the load produced on the base 

surface does not exceed 65.0 psi of tire width to prevent rutting, shoving or otherwise damaging the base, 

surface or other layers in the pavement structure. Design and equip the distributor to spray the bituminous 

material in a uniform coverage at the specified temperature, at readily determined and controlled rates from 

0.05 to 2.0 gallons per square yard, with a pressure range of 25 to 75 psi and with an allowable variation 

from the specified rate of not more than ±5%, and at variable widths. Include with the distributor equipment 

a separate power unit for the bitumen pump, full-circulation spray bars, tachometer, pressure gauges, 

volume-measuring devices, adequate heaters for heating of materials to the proper application temperature, 

a thermometer for reading the temperature of tank contents, and a hand hose attachment suitable for 

applying bituminous material manually to areas inaccessible to the distributor. Equip the distributor to 

circulate and agitate the bituminous material during the heating process. If the distributor is not equipped 

with an operable quick shutoff valve, the prime operations shall be started and stopped on building paper. 

The Contractor shall remove blotting sand prior to asphalt concrete lay down operations at no additional 

expense to the Owner. 

 

A power broom and power blower suitable for cleaning the surfaces to which the bituminous coat is to be 

applied shall be provided.  
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602-3.3 Application of bituminous material. Immediately before applying the prime coat, the full width 

of the surface to be primed shall be swept with a power broom to remove all loose dirt and other 

objectionable material. 

 

The bituminous material shall be uniformly applied with a bituminous distributor at the rate of 0.15 to 0.30 

gallons per square yard depending on the base course surface texture. The type of bituminous material and 

application rate shall be approved by the Engineer prior to application. 

 

Following application of the bituminous material and prior to application of the succeeding layer of 

pavement, allow the bituminous coat to cure and to obtain evaporation of any volatiles or moisture. Maintain 

the coated surface until the succeeding layer of pavement is placed, by protecting the surface against 

damage and by repairing and recoating deficient areas. Allow the prime coat to cure without being disturbed 

for a period of at least 48 hours or longer, as may be necessary to attain penetration into the treated course. 

Furnish and spread enough sand to effectively blot up and cure excess bituminous material. Keep traffic off 

surfaces freshly treated with bituminous material. Provide sufficient warning signs and barricades so that 

traffic will not travel over freshly treated surfaces. 

 

602-3.4 Trial applications. Before providing the complete bituminous coat, the Contractor shall apply 

three lengths of at least 100 feet for the full width of the distributor bar to evaluate the amount of bituminous 

material that can be satisfactorily applied with the equipment. Apply three different trial application rates 

of bituminous materials within the application range specified in paragraph 602-3.3. Other trial applications 

will be made using various amounts of material as deemed necessary by the Engineer. 

 

602-3.5 Bituminous material Contractor’s responsibility.  The Contractor shall provide a statement of 

source and character of the proposed bituminous material which must be submitted to and approved by the 

Engineer before any shipment of bituminous materials to the project. The Contractor shall furnish vendor’s 

certified test reports for each carload, or equivalent, of bituminous material shipped to the project. The test 

reports shall be provided to and approved by the Engineer before the bituminous material is applied. If the 

bituminous material does not meet the specifications, it shall be replaced at the Contractor’s expense. 

Furnishing the vendor’s certified test report for the bituminous material shall not be interpreted as basis for 

final acceptance.  

 

602-3.6 Freight and weigh bills. The Contractor shall submit waybills and delivery tickets during the 

progress of the work. Before the final estimate is allowed, file with the Engineer certified waybills and 

certified delivery tickets for all bituminous materials used in the construction of the pavement covered by 

the contract. Do not remove bituminous material from storage until the initial outage and temperature 

measurements have been taken. The delivery or storage units will not be released until the final outage has 

been taken.  
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METHOD OF MEASUREMENT 

 

602-4.1 The bituminous material for prime coat shall be measured by the ton. Volume shall be corrected to 

the volume at 60°F in accordance with ASTM D1250. The bituminous material paid for will be the 

measured quantities used in the accepted work, provided that the measured quantities are not 10% over the 

specified application rate. Any amount of bituminous material more than 10% over the specified application 

rate for each application will be deducted from the measured quantities, except for irregular areas where 

hand spraying of the bituminous material is necessary.  Water added to emulsified asphalt will not be 

measured for payment.  

 

BASIS OF PAYMENT 

 

602-5.1 Payment shall be made at the contract unit price per ton for bituminous prime coat. This price shall 

be full compensation for furnishing all materials and for all preparation, delivering, and applying the 

materials, and for all labor, equipment, tools, and incidentals necessary to complete this item. 

Payment will be made under: 

Item P-602-5.1 Bituminous Prime Coat – per ton    

 

TESTING REQUIREMENTS 

 

ASTM D1250 Standard Guide for Use of the Petroleum Measurement Tables 

 

MATERIAL REQUIREMENTS 

 

ASTM D977 Standard Specification for Emulsified Asphalt 

ASTM D2028 Standard Specification for Cutback Asphalt (Rapid-Curing Type) 

ASTM D2397 Standard Specification for Cationic Emulsified Asphalt 

ASTM D3628 Standard Practice for Selection and Use of Emulsified Asphalts 

 

END OF ITEM P-602 
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Technical Specifications 

 

Item P-603, Bituminous Tack Coat 

 

DESCRIPTION 

 

603-1.1 This item shall consist of preparing and treating a bituminous or concrete surface with bituminous 

material in accordance with these specifications and in reasonably close conformity to the lines shown on 

the plans. 

 

MATERIALS 

 

603-2.1 Bituminous materials. The bituminous material shall be an emulsified asphalt indicated in ASTM 

D3628 as a bituminous application for tack coat appropriate to local conditions or as designated by the 

Engineer. 

 

CONSTRUCTION METHODS 

 

603-3.1 Weather limitations. The tack coat shall be applied only when the existing surface is dry and the 

atmospheric temperature is 50°F or above; the temperature has not been below 35°F for the 12 hours prior 

to application; and when the weather is not foggy or rainy.  The temperature requirements may be waived 

when directed by the Engineer. 

 

603-3.2 Equipment. The Contractor shall provide equipment for heating and applying the bituminous 

material. 

 

Provide a distributor with pneumatic tires of such size and number that the load produced on the base 

surface does not exceed 65.0 psi of tire width to prevent rutting, shoving or otherwise damaging the base, 

surface or other layers in the pavement structure. Design and equip the distributor to spray the bituminous 

material in a uniform coverage at the specified temperature, at readily determined and controlled rates from 

0.05 to 2.0 gallons per square yard, with a pressure range of 25 to 75 psi and with an allowable variation 

from the specified rate of not more than ±5%, and at variable widths. Include with the distributor equipment 

a separate power unit for the bitumen pump, full-circulation spray bars, tachometer, pressure gauges, 

volume-measuring devices, adequate heaters for heating of materials to the proper application temperature, 

a thermometer for reading the temperature of tank contents, and a hand hose attachment suitable for 

applying bituminous material manually to areas inaccessible to the distributor. Equip the distributor to 

circulate and agitate the bituminous material during the heating process. If the distributor is not equipped 

with an operable quick shutoff valve, the tack operations shall be started and stopped on building paper. 

The Contractor shall remove blotting sand prior to asphalt concrete lay down operations at no additional 

expense to the Owner. 
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A power broom and/or power blower suitable for cleaning the surfaces to which the bituminous tack coat 

is to be applied shall be provided. 

603-3.3 Application of bituminous material. Immediately before applying the tack coat, the full width of 

surface to be treated shall be swept with a power broom and/or power blower to remove all loose dirt and 

other objectionable material. 

 

Emulsified asphalt shall be diluted by the addition of water when directed by the Engineer and shall be 

applied a sufficient time in advance of the paver to ensure that all water has evaporated before the overlying 

mixture is placed on the tacked surface. 

The bituminous material including vehicle shall be uniformly applied with a bituminous distributor at the 

rate of 0.05 to 0.10 gallons per square yard depending on the condition of the existing surface. The type of 

bituminous material and application rate shall be approved by the Engineer prior to application. 

 

After application of the tack coat, the surface shall be allowed to cure without being disturbed for the period 

of time necessary to permit drying and setting of the tack coat. This period shall be determined by the 

Engineer.  The Contractor shall protect the tack coat and maintain the surface until the next course has been 

placed.   

 

603-3.4 Bituminous material Contractor’s responsibility. The Contractor shall provide a statement of 

source and character of the proposed bituminous material which must be submitted and approved by the 

Engineer before any shipment of bituminous materials to the project.  

 

The Contractor shall furnish the vendor’s certified test reports for each carload, or equivalent, of bituminous 

material shipped to the project. The tests reports shall be provided to and approved by the Engineer before 

the bituminous material is applied.  If the bituminous material does not meet the specifications, it shall be 

replaced at the Contractor’s expense. Furnishing the vendor’s certified test report for the bituminous 

material shall not be interpreted as a basis for final acceptance.  

 

603-3.5 Freight and weigh bills The Contractor shall submit waybills and delivery tickets, during progress 

of the work. Before the final statement is allowed, file with the Engineer certified waybills and certified 

delivery tickets for all bituminous materials used in the construction of the pavement covered by the 

contract. Do not remove bituminous material from storage until the initial outage and temperature 

measurements have been taken. The delivery or storage units will not be released until the final outage has 

been taken. 

 

METHOD OF MEASUREMENT 

 

603-4.1 There will be no separate measurement for bituminous tack coat. 
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BASIS OF PAYMENT 

 

603-5.1  There will be no separate payment for bituminous tack coat.  All costs shall be included in the 

respective CONTRACT price for P-401 or P-403 Asphalt Concrete.  Those costs shall be full compensation 

for furnishing all materials, for all preparation, delivery, and application of these materials, and for all labor, 

equipment, tools, and incidentals necessary to complete the item. 

 

MATERIAL REQUIREMENTS 

 

ASTM D633 Standard Volume Correction Table for Road Tar 

ASTM D977 Standard Specification for Emulsified Asphalt 

ASTM D1250 Standard Guide for Use of the Petroleum Measurement Tables 

ASTM D2028 Standard Specification for Cutback Asphalt (Rapid-Curing Type) 

ASTM D2397 Standard Specification for Cationic Emulsified Asphalt 

ASTM D3628 Standard Practice for Selection and Use of Emulsified Asphalts 

END ITEM P-603 
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Technical Specifications 

 

Item P-605, Joint Sealants for Concrete Pavements  

 

DESCRIPTION 

 

605-1.1 This item shall consist of providing and installing a resilient and adhesive joint sealing material 

capable of effectively sealing joints and cracks in rigid pavements. 

 

MATERIALS 

 

605-2.1 Joint sealants. Joint sealant materials shall meet the requirements of: 

 

ASTM D6690 Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements  

 

Each lot or batch of sealant shall be delivered to the jobsite in the manufacturer’s original sealed container. 

Each container shall be marked with the manufacturer’s name, batch or lot number, the safe heating 

temperature, and shall be accompanied by the manufacturer’s certification stating that the sealant meets the 

requirements of this specification. 

 

605-2.2 Backer rod. The material furnished shall be a compressible, non-shrinking, non-staining, non-

absorbing material that is non-reactive with the joint sealant.  The material shall have a water absorption of 

not more than 5% when tested in accordance with ASTM C509.  The backer-rod material shall be 25% ± 5 

% larger in diameter than the nominal width of the crack. 

 

605-2.3 Backup materials. Provide backup material that is a compressible, nonshrinking, nonstaining, 

nonabsorbing material, nonreactive with the joint sealant. The material shall have a melting point at least 

5°F greater than the pouring temperature of the sealant being used when tested in accordance with ASTM 

D789. The material shall have a water absorption of not more than 5% of the sample weight when tested in 

accordance with ASTM C509. The backup material shall be 25 ±5% larger in diameter than the nominal 

width of the crack.  

 

605-2.4 Bond breaking tapes. Provide a bond breaking tape or separating material that is a flexible, 

nonshrinkable, nonabsorbing, nonstaining, and nonreacting adhesive-backed tape. The material shall have 

a melting point at least 5°F greater than the pouring temperature of the sealant being used when tested in 

accordance with ASTM D789. The bond breaker tape shall be approximately 1/8 inch wider than the 

nominal width of the joint and shall not bond to the joint sealant.  
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CONSTRUCTION METHODS 

 

605-3.1 Time of application. Joints shall be sealed as soon after completion of the curing period as feasible 

and before the pavement is opened to traffic, including construction equipment. The pavement temperature 

shall be 50°F and rising at the time of application of the poured joint sealing material. Do not apply sealant 

if moisture is observed in the joint.   

 

605-3.2 Equipment. Machines, tools, and equipment used in the performance of the work required by this 

section shall be approved before the work is started and maintained in satisfactory condition at all times. 

Submit a list of proposed equipment to be used in performance of construction work including descriptive 

data, during the Mobilization phase. 

A. Concrete saw. Provide a self-propelled power saw, with water-cooled diamond or abrasive saw 

blades, for cutting joints to the depths and widths specified or for refacing joints or cleaning 

sawed joints where sandblasting does not provide a clean joint. 

B. Sandblasting equipment.   Sandblasting is not allowed.    

C. Waterblasting equipment.  Include with the waterblasting equipment a trailer-mounted water 

tank, pumps, high-pressure hose, wand with safety release cutoff control, nozzle, and auxiliary 

water resupply equipment. Provide water tank and auxiliary resupply equipment of sufficient 

capacity to permit continuous operations. The nozzle shall have an adjustable guide that will hold 

the nozzle aligned with the joint approximately one inch above the pavement surface. Adjust the 

height, angle of inclination and the size of the nozzle as necessary to obtain satisfactory results. A 

pressure gauge mounted at the pump shall show at all times the pressure in psi at which the 

equipment is operating. 

D. Hand tools.  Hand tools may be used, when approved, for removing defective sealant from a 

crack and repairing or cleaning the crack faces. 

E. Hot-poured sealing equipment. The unit applicators used for heating and installing ASTM 

D6690 joint sealant materials shall be mobile and shall be equipped with a double-boiler, 

agitator-type kettle with an oil medium in the outer space for heat transfer; a direct-connected 

pressure-type extruding device with a nozzle shaped for inserting in the joint to be filled; positive 

temperature devices for controlling the temperature of the transfer oil and sealant; and a recording 

type thermometer for indicating the temperature of the sealant. The applicator unit shall be 

designed so that the sealant will circulate through the delivery hose and return to the inner kettle 

when not in use.  

 

605-3.3 Preparation of joints. 

A. Sawing. All joints shall be sawed in accordance with specifications and plan details. Immediately 

after sawing the joint, the resulting slurry shall be completely removed from joint and adjacent 

area by flushing with a jet of water, and by use of other tools as necessary. 

B. Sealing. Immediately before sealing, the joints shall be thoroughly cleaned of all remaining 

laitance, curing compound, filler, protrusions of hardened concrete, old sealant and other foreign 
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material from the sides and upper edges of the joint space to be sealed. Cleaning shall be 

accomplished by concrete saw and waterblaster as specified in paragraph 605-3.2. The newly 

exposed concrete joint faces and the pavement surface extending a minimum of 1/2 inch from the 

joint edge shall be sandblasted clean.  Sandblasting shall be accomplished in a minimum of two 

passes. One pass per joint face with the nozzle held at an angle directly toward the joint face and 

not more than 3 inches  from it. After final cleaning and immediately prior to sealing, blow out 

the joints with compressed air and leave them completely free of debris and water. The joint faces 

shall be surface dry when the seal is applied.  

C. Back-up material. When the joint opening is of a greater depth than indicated for the sealant 

depth, plug or seal off the lower portion of the joint opening using a back-up material to prevent 

the entrance of the sealant below the specified depth. Take care to ensure that the backup material 

is placed at the specified depth and is not stretched or twisted during installation.  

D. Bond-breaking tape. Where inserts or filler materials contain bitumen, or the depth of the joint 

opening does not allow for the use of a backup material, insert a bond-breaker separating tape to 

prevent incompatibility with the filler materials and three-sided adhesion of the sealant. Securely 

bond the tape to the bottom of the joint opening so it will not float up into the new sealant. 

 

605-3.4 Installation of sealants. Joints shall be inspected for proper width, depth, alignment, and 

preparation, and shall be approved by the Engineer before sealing is allowed. Sealants shall be installed in 

accordance with the following requirements: 

 

Immediately preceding, but not more than 50 feet ahead of the joint sealing operations, perform a final 

cleaning with compressed air. Fill the joints from the bond breaker material up to 1/4 inch ±1/16 inch 

below the pavement surface. Remove and discard excess or spilled sealant from the pavement by approved 

methods. Install the sealant in such a manner as to prevent the formation of voids and entrapped air. In no 

case shall gravity methods or pouring pots be used to install the sealant material. Traffic shall not be 

permitted over newly sealed pavement until authorized by the Contracting Officer. When a primer is 

recommended by the manufacturer, apply it evenly to the joint faces in accordance with the manufacturer’s 

instructions. Check the joints frequently to ensure that the newly installed sealant is cured to a tack-free 

condition within the time specified. 

 

605-3.5 Inspection. The Contractor shall inspect the joint sealant for proper rate of cure and set, bonding 

to the joint walls, cohesive separation within the sealant, reversion to liquid, entrapped air and voids. 

Sealants exhibiting any of these deficiencies at any time prior to the final acceptance of the project shall be 

removed from the joint, wasted, and replaced as specified at no additional cost to the airport. 

 

605-3.6 Clean-up. Upon completion of the project, remove all unused materials from the site and leave the 

pavement in a clean condition. 
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METHOD OF MEASUREMENT 

 

605-4.1 Joint sealing material shall be measured by the linear foot of sealant in place, completed, and 

accepted. 

 

BASIS OF PAYMENT 

 

605-5.1 Payment for joint sealing material shall be made at the contract unit price per linear foot. The price 

shall be full compensation for furnishing all materials, for all preparation, delivering, and placing of these 

materials, and for all labor, equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item P-605-5.1 Joint Sealing Filler – per linear foot  

 

TESTING REQUIREMENTS 

ASTM D412 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – 

Tension 

ASTM C509 Standard Specification for Elastomeric Cellular Preformed Gasket and Sealing 

Material 

ASTM D1644 Standard Test Methods for Nonvolatile Content of Varnishes 

 

MATERIAL REQUIREMENTS 

AC 150/5340-30 Design and Installation Details for Airport Visual Aids 

ASTM D789  Standard Test Method for Determination of Relative Viscosity of Polyamide 

(PA) 

ASTM D5893 Standard Specification for Cold Applied, Single Component, Chemically Curing 

Silicone Joint Sealant for Portland Cement Concrete Pavements 

ASTM D6690 Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete 

and Asphalt Pavements 

 

END ITEM P-605 
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Technical Specifications 

 

Item P-610, Structural Portland Cement Concrete 

 

DESCRIPTION 

 

610-1.1 This item shall consist of plain structural portland cement concrete (PCC), prepared and 

constructed in accordance with these specifications, at the locations and of the form and dimensions shown 

on the plans.  This specification shall be used for all structural and miscellaneous concrete including signage 

bases. 

 

MATERIALS 

 

610-2.1 General. Only approved materials, conforming to the requirements of these specifications, shall 

be used in the work. Materials may be subject to inspection and tests at any time during their preparation 

or use. The source of all materials shall be approved by the Engineer before delivery or use in the work. 

Representative preliminary samples of the materials shall be submitted by the Contractor, when required, 

for examination and test. Materials shall be stored and handled to ensure preservation of their quality and 

fitness for use and shall be located to facilitate prompt inspection. All equipment for handling and 

transporting materials and concrete must be clean before any material or concrete is placed in them. 

 

The use of pit-run aggregates shall not be permitted unless the pit-run aggregate has been screened and 

washed, and all fine and coarse aggregates stored separately and kept clean. The mixing of different 

aggregates from different sources in one storage stockpile or alternating batches of different aggregates 

shall not be permitted. 

A. Reactivity. Fine and Coarse aggregates to be used in all concrete shall be evaluated and tested by 

the Contractor for alkali-aggregate reactivity in accordance with both ASTM C1260 and C1567.  

Aggregate and mix proportion reactivity tests shall be performed for each project.   

(1)  Coarse and fine aggregate shall be tested separately in accordance with ASTM C1260. The 

aggregate shall be considered innocuous if the expansion of test specimens, tested in 

accordance with ASTM C1260, does not exceed 0.10% at 28 days (30 days from casting). 

(2) Combined coarse and fine aggregate shall be tested in accordance with ASTM C1567, modified 

for combined aggregates, using the proposed mixture design proportions of aggregates, 

cementitious materials, and/or specific reactivity reducing chemicals.  If lithium nitrate is 

proposed for use with or without supplementary cementitious materials, the aggregates shall be 

tested in accordance with Corps of Engineers (COE) CRD C662.  If lithium nitrate admixture is 

used, it shall be nominal 30% ±0.5% weight lithium nitrate in water.  

(3) If the expansion of the proposed combined materials test specimens, tested in accordance with 

ASTM C1567, modified for combined aggregates, or COE CRD C662, does not exceed 0.10% 

at 28 days, the proposed combined materials will be accepted. If the expansion of the proposed 

combined materials test specimens is greater than 0.10% at 28 days, the aggregates will not be 
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accepted unless adjustments to the combined materials mixture can reduce the expansion to less 

than 0.10% at 28 days, or new aggregates shall be evaluated and tested. 

 

610-2.2 Coarse aggregate. The coarse aggregate for concrete shall meet the requirements of ASTM C33. 

The Engineer may consider and reserve final approval of other State classification procedures addressing 

aggregate durability. 

 

Coarse aggregate shall be well graded from coarse to fine and shall meet the following gradation shown in 

the table below when tested per ASTM C136. 

 

Gradation For Coarse Aggregate 

Sieve Designation 

(square openings) 

Percentage by Weight 

Passing Sieves 

2ʺ 

 

1-1/2ʺ 

 

1ʺ 

 

3/4ʺ 

 

1/2ʺ 

 

3/8ʺ 

 
No. 4 

No. 4 to 3/4 in.    100 90-100  20-55 0-10 

 

610-2.2.1 Aggregate susceptibility to durability (D) cracking. 

Coarse aggregate may be accepted from sources that have a 20 year service history for the same gradation 

to be supplied with no durability issues. 

A. Material currently being produced shall have a durability factor  95 using ASTM C666.  Coarse 

aggregates that are crushed granite, calcite cemented sandstone, quartzite, basalt, diabase, rhyolite 

or trap rock are considered to meet the D-cracking test but must meet all other quality tests.  

Aggregates meeting State Highway Department material specifications may be acceptable with 

concurrence of the FAA.  

B. The Contractor shall submit a current certification that the aggregate does not have a history of D-

cracking and that the aggregate meets the state specifications for use in PCC pavement for use on 

interstate highways. Certifications, tests and any history reports must be for the same gradation as 

being proposed for use on the project.  Certifications which are not dated or which are over one (1) 

year old or which are for different gradations will not be accepted.  Test results will only be 

accepted when tests were performed by a State Department of Transportation (DOT) materials 

laboratory or an accredited laboratory. 

 

610-2.3 Fine aggregate. The fine aggregate for concrete shall meet the requirements of ASTM C33. 

 

The fine aggregate shall be well graded from fine to coarse and shall meet the requirements of the table 

below when tested in accordance with ASTM C136: 
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Gradation For Fine Aggregate 

Sieve Designation 

(square openings) 

Percentage by Weight 

Passing Sieves 

3/8 inch  

No. 4  

No. 16 No. 30  

No. 50  

No. 100  

100 

95-100 

45-80 

25-55 

10-30 

2-10 

 

Blending will be permitted, if necessary, to meet the gradation requirements for fine aggregate. Fine 

aggregate deficient in the percentage of material passing the No. 50 mesh sieve may be accepted, if the 

deficiency does not exceed 5% and is remedied by the addition of pozzolanic or cementitious materials 

other than Portland cement, as specified in paragraph 610-2.6, Admixtures, in sufficient quantity to produce 

the required workability as approved by the Engineer. 

 

610-2.4 Cement. Cement shall conform to the requirements of ASTM C150 Type II/V. 

 

If aggregates are deemed innocuous when tested in accordance with paragraph 610-2.1.a.1 and accepted in 

accordance with paragraph 610-2.1.a.3, higher equivalent alkali content in the cement may be allowed if 

approved by the Engineer and FAA.  If cement becomes partially set or contains lumps of caked cement, it 

shall be rejected. Cement salvaged from discarded or used bags shall not be used. 

 

The Contractor shall furnish vendors’ certified test reports for each carload, or equivalent, of cement 

shipped to the project. The report shall be delivered to the Engineer before use of the cement is granted. All 

test reports shall be subject to verification by testing sample materials received for use on the project. 

 

610-2.5 Water. The water used in concrete shall be fresh, clean and potable; free from injurious amounts 

of oils, acids, alkalies, salts, organic materials or other substances deleterious to concrete.   

 

610-2.6 Admixtures and supplementary cementitious material. The Contractor shall submit certificates 

indicating that the material to be furnished meets all of the requirements indicated below. In addition, the 

Engineer may require the Contractor to submit complete test data from an approved laboratory showing 

that the material to be furnished meets all of the requirements of the cited specifications. Subsequent tests 

may be made of samples taken by the Engineer from the supply of the material being furnished or proposed 

for use on the work to determine whether the admixture is uniform in quality with that approved. 

A. Air-entraining admixtures. Air-entraining admixtures shall meet the requirements of ASTM C260 

and shall consistently entrain the air content in the specified ranges under field conditions. The air-

entrainment agent and any water reducer admixture shall be compatible. 
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B. Water-reducing admixtures.  Water-reducing admixture shall meet the requirements of ASTM 

C494, Type A, B, or D. ASTM C494, Type F and G high range water reducing admixtures and 

ASTM C1017 flowable admixtures shall not be used. 

C. Other chemical admixtures. The use of set retarding, and set-accelerating admixtures shall be 

approved by the Engineer.  Retarding shall meet the requirements of ASTM C494, Type A, B, or D 

and set-accelerating shall meet the requirements of ASTM C494, Type C.  Calcium chloride and 

admixtures containing calcium chloride shall not be used.   

D. Lithium nitrate.  The lithium admixture shall be a nominal 30% aqueous solution of Lithium 

Nitrate, with a density of 10 pounds/gallon, and shall have the approximate chemical form as 

shown below: 

Constituent  Limit (Percent by Mass) 

LiNO3 (Lithium Nitrate)   30 ±0.5 

SO4 (Sulfate Ion)   0.1 (max) 

Cl (Chloride Ion)   0.2 (max) 

Na (Sodium Ion)   0.1 (max) 

K (Potassium Ion)   0.1 (max) 

Provide a trained representative to supervise the lithium nitrate admixture dispensing and mixing 

operations.    

E. Fly ash.  Fly ash shall meet the requirements of ASTM C618, with the exception of loss of ignition, 

where the maximum shall be less than 6%.  Fly ash for use in mitigating alkali-silica reactivity shall 

have a Calcium Oxide (CaO) content of less than 13%. 

 

610-2.7 Premolded joint material. Premolded joint material for expansion joints shall meet the 

requirements of ASTM 1752. 

 

610-2.8 Joint filler. The filler for joints shall meet the requirements of Item P-605, unless otherwise 

specified. 

 

610-2.9 Steel reinforcement. Reinforcing shall consist of Welded Steel Wire Fabric conforming to the 

requirements of ASTM A1064. 

 

610-2.10 Materials for curing concrete. Curing materials shall conform to White-pigmented Liquid 

Membrane-Forming Compound, Type 2, Class B, ASTM C309. 

 

CONSTRUCTION METHODS 

 

610-3.1 General. The Contractor shall furnish all labor, materials, and services necessary for, and incidental 

to, the completion of all work as shown on the drawings and specified here. All machinery and equipment 

used by the Contractor on the work, shall be of sufficient size to meet the requirements of the work. All 

work shall be subject to the inspection and approval of the Engineer. 
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610-3.2 Concrete composition. The concrete shall develop a compressive strength of 3,000 psi in 28 days 

as determined by test cylinders made in accordance with ASTM C31 and tested in accordance with ASTM 

C39. The concrete shall contain not less than 470 pounds of cement per cubic yard. The concrete shall 

contain 5% of entrained air, ±1%, as determined by ASTM C231 and shall have a slump of not more than 

4 inches as determined by ASTM C143. 

 

610-3.3 Acceptance sampling and testing. Concrete for each structure will be accepted on the basis of the 

compressive strength specified in paragraph 610-3.2. The concrete shall be sampled in accordance with 

ASTM C172. Concrete cylindrical compressive strength specimens shall be made in accordance with 

ASTM C31 and tested in accordance with ASTM C39.  The Contractor shall cure and store the test 

specimens under such conditions as directed by the Engineer. The Engineer will make the actual tests on 

the specimens at no expense to the Contractor. 

 

610-3.4 Qualifications for concrete testing service.  Perform concrete testing by an approved laboratory 

and inspection service experienced in sampling and testing concrete. Testing agency must meet the 

requirements of ASTM C1077 or ASTM E329. 

 

610-3.5 Proportioning and measuring devices. When package cement is used, the quantity for each 

batch shall be equal to one or more whole sacks of cement. The aggregates shall be measured separately 

by weight. If aggregates are delivered to the mixer in batch trucks, the exact amount for each mixer 

charge shall be contained in each batch compartment. Weighing boxes or hoppers shall be approved by 

the Engineer and shall provide means of regulating the flow of aggregates into the batch box so the 

required, exact weight of aggregates is obtained. 

 

610-3.6 Consistency. The consistency of the concrete shall be determined by the slump test specified in 

ASTM C143. 

 

610-3.7 Mixing. Concrete may be mixed at the construction site, at a central point, or wholly or in part in 

truck mixers. The concrete shall be mixed and delivered in accordance with the requirements of ASTM 

C94. 

 

610-3.8 Mixing conditions. The concrete shall be mixed only in quantities required for immediate use. 

Concrete shall not be mixed while the air temperature is below 40°F without permission of the Engineer. If 

permission is granted for mixing under such conditions, aggregates or water, or both, shall be heated and 

the concrete shall be placed at a temperature not less than 50°F nor more than 100°F. The Contractor shall 

be held responsible for any defective work, resulting from freezing or injury in any manner during placing 

and curing, and shall replace such work at his expense. 

 

Retempering of concrete by adding water or any other material shall not be permitted. 

 

The rate of delivery of concrete to the job shall be sufficient to allow uninterrupted placement of the 

concrete.   
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610-3.9 Forms. Concrete shall not be placed until all the forms and reinforcements have been inspected 

and approved by the Engineer. Forms shall be of suitable material and shall be of the type, size, shape, 

quality, and strength to build the structure as shown on the plans. The forms shall be true to line and grade 

and shall be mortar-tight and sufficiently rigid to prevent displacement and sagging between supports. The 

surfaces of forms shall be smooth and free from irregularities, dents, sags, and holes. The Contractor shall 

be responsible for their adequacy.   

 

The internal form ties shall be arranged so no metal will show in the concrete surface or discolor the surface 

when exposed to weathering when the forms are removed. All forms shall be wetted with water or with a 

non-staining mineral oil, which shall be applied immediately before the concrete is placed. Forms shall be 

constructed so they can be removed without injuring the concrete or concrete surface. The forms shall not 

be removed until at least 30 hours after concrete placement for vertical faces, walls, slender columns, and 

similar structures. Forms supported by falsework under slabs, beams, girders, arches, and similar 

construction shall not be removed until tests indicate the concrete has developed at least 60% of the design 

strength. 

 

610-3.10 Placing reinforcement. All reinforcement shall be accurately placed, as shown on the plans, and 

shall be firmly held in position during concrete placement. Bars shall be fastened together at intersections. 

The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and bending details 

shall be supplied by the Contractor when required. 

 

610-3.11 Embedded items. Before placing concrete, all embedded items shall be firmly and securely 

fastened in place as indicated. All embedded items shall be clean and free from coating, rust, scale, oil, or 

any foreign matter. The concrete shall be spaded and consolidated around and against embedded items. The 

embedding of wood shall not be allowed. 

 

610-3.12 Placing concrete. All concrete shall be placed during daylight hours, unless otherwise approved. 

The concrete shall not be placed until the depth and condition of foundations, the adequacy of forms and 

falsework, and the placing of the steel reinforcing have been approved by the Engineer. Concrete shall be 

placed as soon as practical after mixing, but in no case later than one (1) hour after water has been added 

to the mix. The method and manner of placing shall avoid segregation and displacement of the 

reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete when necessary. The 

concrete shall not be dropped from a height of more than 5 feet. Concrete shall be deposited as nearly as 

practical in its final position to avoid segregation due to rehandling or flowing. Do not subject concrete to 

procedures which cause segregation. Concrete shall be placed on clean, damp surfaces, free from running 

water, or on a properly consolidated soil foundation. 

 

610-3.13 Vibration.  Vibration shall follow the guidelines in American Concrete Institute (ACI) Committee 

309, Guide for Consolidation of Concrete. Where bars meeting ASTM A775 or A934 are used, the vibrators 

shall be equipped with rubber or non-metallic vibrator heads. Furnish a spare, working, vibrator on the job 

site whenever concrete is placed. Consolidate concrete slabs greater than 4 inches in depth with high 

frequency mechanical vibrating equipment supplemented by hand spading and tamping. Consolidate 
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concrete slabs 4 inches or less in depth by wood tampers, spading, and settling with a heavy leveling 

straightedge. Operate internal vibrators with vibratory element submerged in the concrete, with a minimum 

frequency of not less than 6000 cycles per minute when submerged. Do not use vibrators to transport the 

concrete in the forms. Penetrate the previously placed lift with the vibrator when more than one lift is 

required. Use external vibrators on the exterior surface of the forms when internal vibrators do not provide 

adequate consolidation of the concrete. Vibrators shall be manipulated to work the concrete thoroughly 

around the reinforcement and embedded fixtures and into corners and angles of the forms. The vibration at 

any point shall be of sufficient duration to accomplish compaction but shall not be prolonged to where 

segregation occurs. Concrete deposited under water shall be carefully placed in a compact mass in its final 

position by means of a tremie or other approved method and shall not be disturbed after placement. 

 

610-3.14 Construction joints. If the placement of concrete is suspended, necessary provisions shall be 

made for joining future work before the placed concrete takes its initial set. For the proper bonding of old 

and new concrete, provisions shall be made for grooves, steps, reinforcing bars or other devices as specified. 

The work shall be arranged so that a section begun on any day shall be finished during daylight of the same 

day. Before depositing new concrete on or against concrete that has hardened, the surface of the hardened 

concrete shall be cleaned by a heavy steel broom, roughened slightly, wetted, and covered with a neat 

coating of cement paste or grout. 

 

610-3.15 Expansion joints. Expansion joints shall be constructed at such points and dimensions as 

indicated on the drawings. The premolded filler shall be cut to the same shape as the surfaces being joined. 

The filler shall be fixed firmly against the surface of the concrete already in place so that it will not be 

displaced when concrete is deposited against it. 

 

610-3.16 Defective work. Any defective work discovered after the forms have been removed, which in the 

opinion of the Engineer cannot be repaired satisfactorily, shall be immediately removed and replaced at the 

expense of the Contractor. Defective work shall include deficient dimensions, or bulged, uneven, or 

honeycomb on the surface of the concrete. 

 

610-3.17 Surface finish. All exposed concrete surfaces shall be true, smooth, and free from open or rough 

areas, depressions, or projections. All concrete horizontal plane surfaces shall be brought flush to the proper 

elevation with the finished top surface struck-off with a straightedge and floated. Mortar finishing shall not 

be permitted, nor shall dry cement or sand-cement mortar be spread over the concrete during the finishing 

of horizontal plane surfaces. 

 

The surface finish of exposed concrete shall be a rubbed finish. If forms can be removed while the concrete 

is still green, the surface shall be wetted and then rubbed with a wooden float until all irregularities are 

removed. If the concrete has hardened before being rubbed, a carborundum stone shall be used to finish the 

surface. When approved, the finishing can be done with a finishing machine. 

 

610-3.18 Curing and protection. All concrete shall be properly cured and protected by the Contractor. 

The concrete shall be protected from the weather, flowing water, and from defacement of any nature during 
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the project. The concrete shall be cured by covering with an approved material as soon as it has sufficiently 

hardened. Water-absorptive coverings shall be thoroughly saturated when placed and kept saturated for at 

least three (3) days following concrete placement. All curing mats or blankets shall be sufficiently weighted 

or tied down to keep the concrete surface covered and to prevent the surface from being exposed to air 

currents. Wooden forms shall be kept wet at all times until removed to prevent opening of joints and drying 

out of the concrete. Traffic shall not be allowed on concrete surfaces for seven (7) days after the concrete 

has been placed. 

 

610-3.19 Drains or ducts. Drainage pipes, conduits, and ducts that are to be encased in concrete shall be 

installed by the Contractor before the concrete is placed. The pipe shall be held rigidly so that it will not be 

displaced or moved during the placing of the concrete. 

 

610-3.20 Cold weather placing. When concrete is placed at temperatures below 40°F, the Contractor shall 

provide satisfactory methods and means to protect the mix from injury by freezing. The aggregates, or 

water, or both, shall be heated to place the concrete at temperatures between 50°F and 100°F. 

 

Calcium chloride may be incorporated in the mixing water when directed by the Engineer. Not more than 

2 pounds of Type 1 nor more than 1.6 pounds of Type 2 shall be added per bag of cement. After the concrete 

has been placed, the Contractor shall provide sufficient protection such as cover, canvas, framework, 

heating apparatus, etc., to enclose and protect the structure and maintain the temperature of the mix at not 

less than 50°F  until at least 60% of the designed strength has been attained.  

 

610-3.21 Hot weather placing.  Concrete shall be properly placed and finished with procedures previously 

submitted. The concrete-placing temperature shall not exceed 120°F when measured in accordance with 

ASTM C1064. Cooling of the mixing water and aggregates, or both, may be required to obtain an adequate 

placing temperature. A retarder meeting the requirements of paragraph 610-2.6 may be used to facilitate 

placing and finishing. Steel forms and reinforcement shall be cooled prior to concrete placement when steel 

temperatures are greater than 120°F. Conveying and placing equipment shall be cooled if necessary to 

maintain proper concrete-placing temperature. Submit the proposed materials and methods for review and 

approval by the Engineer, if concrete is to be placed under hot weather conditions. 

 

610-3.22 Filling joints. All joints that require filling shall be thoroughly cleaned, and any excess mortar or 

concrete shall be cut out with proper tools. Joint filling shall not start until after final curing and shall be 

done only when the concrete is completely dry. The cleaning and filling shall be done with proper 

equipment to obtain a neat looking joint free from excess filler. 

 

 

METHOD OF MEASUREMENT 

 

610-4.1 Portland cement concrete shall be measured by the number of cubic yards of concrete complete in 

place and accepted. In computing the yardage of concrete for payment, the dimensions used shall be those 

shown on the plans or ordered by the Engineer. No measurements or other allowances shall be made for 
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reinforcing steel, forms, falsework, cofferdams, pumping, bracing, expansion joints, or finishing of the 

concrete. No deductions in yardage shall be made for the volumes of reinforcing steel or embedded items. 

 

BASIS OF PAYMENT 

 

610-5.1 Payment shall be made at the contract unit price per cubic yard for structural Portland cement 

concrete. This price shall be full compensation for furnishing all materials and for all preparation, delivery 

and installation of these materials, and for all labor, equipment, tools, and incidentals necessary to complete 

the item. 

Payment will be made under: 

Item P-610-5.1 Structural Portland Cement Concrete – per cubic yard  

  

TESTING REQUIREMENTS 

 

ASTM C31 Standard Practice for Making and Curing Concrete Test Specimens in the Field 

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM C138 Standard Test Method for Density (Unit Weight), Yield, and Air Content 

(Gravimetric) of Concrete 

ASTM C143 Standard Test Method for Slump of Hydraulic-Cement Concrete 

ASTM C231 Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method 

ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing 

ASTM C1017 Standard Specification for Chemical Admixtures for Use in Producing Flowing 

Concrete  

ASTM C1064 Standard Test Method for Temperature of Freshly Mixed Hydraulic-Cement 

Concrete 

ASTM C1077 Standard Practice for Agencies Testing Concrete and Concrete Aggregates for 

Use in Construction and Criteria for Testing Agency Evaluation 

ASTM C1260 Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar 

Method) 

ASTM C1567 Standard Test Method for Determining the Potential Alkali-Silica Reactivity of 

Combinations of Cementitious Materials and Aggregates (Accelerated Mortar-

Bar Method) 
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ASTM E329 Standard Specification for Agencies Engaged in Construction Inspection, 

Testing, or Special Inspection 

U.S. Army Corps of Engineers (USACE) Concrete Research Division (CRD) C662 

Determining the Potential Alkali-Silica Reactivity of Combinations of 

Cementitious Materials, Lithium Nitrate Admixture and Aggregate (Accelerated 

Mortar-Bar Method) 

 

MATERIAL REQUIREMENTS 

 

ASTM A184 Standard Specification for Welded Deformed Steel Bar Mats for Concrete 

Reinforcement 

ASTM A185 Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete 

ASTM A615 Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 

Reinforcement 

ASTM A704 Standard Specification for Welded Steel Plain Bar or Rod Mats for Concrete 

Reinforcement 

ASTM A706  Standard Specification for Low-Alloy Steel Deformed and Plain Bars for 

Concrete Reinforcement 

ASTM A775 Standard Specification for Epoxy-Coated Steel Reinforcing Bars 

ASTM A934 Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing Bars 

ASTM A1064 Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, 

Plain and Deformed, for Concrete 

ASTM C33 Standard Specification for Concrete Aggregates 

ASTM C94 Standard Specification for Ready-Mixed Concrete 

ASTM C150 Standard Specification for Portland Cement 

ASTM C171 Standard Specification for Sheet Materials for Curing Concrete 

ASTM C172 Standard Practice for Sampling Freshly Mixed Concrete 

ASTM C260 Standard Specification for Air-Entraining Admixtures for Concrete 

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete 

ASTM C494 Standard Specification for Chemical Admixtures for Concrete 

ASTM C595 Standard Specification for Blended Hydraulic Cements 

ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 

for Use in Concrete 
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ASTM D1751 Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 

and Structural Construction (Nonextruding and Resilient Asphalt Types) 

ASTM D1752 Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC 

Expansion Joint Fillers for Concrete Paving and Structural Construction 

ACI 305R Hot Weather Concreting 

ACI 306R Cold Weather Concreting 

ACI 309R Guide for Consolidation of Concrete 

END OF ITEM P-610 
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