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Repair Fisher Street 

MAHG12-1015C 

SECTION 32 12 16 

HOT-MIX ASPHALT (HMA) FOR ROADS 

08/09 

PART 1 GENERAL 

1.1 UNIT PRICES 

1.1.1 Method of Measurement 

The amount paid for will material shall be a fixed price. 

1.2 REFERENCES 

The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to within the text by 

the 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 

(AASHTO) 

AASHTO M 156 (2013; R 2017) Standard Specification for 

Requirements for Mixing Plants for 

Hot-Mixed, Hot-Laid Bituminous Paving 

Mixtures 

AASHTO M 320 (2017) Standard Specification for 

Performance-Graded Asphalt Binder 

AASHTO T 304 (2011; R 2015) Standard Method of Test for 

Uncompacted Void Content of Fine Aggregate 

ASPHALT INSTITUTE (AI) 

AI MS-2 (2015) Asphalt Mix Design Methods 

AI MS-22 (2001; 2nd Ed) Construction of Hot-Mix 

Asphalt Pavements 

AI SP-2 (2001; 3rd Ed) Superpave Mix Design 

ASTM INTERNATIONAL (ASTM) 

ASTM C117 (2017) Standard Test Method for Materials 

Finer than 75-um (No. 200) Sieve in 

Mineral Aggregates by Washing 

ASTM C127 (2015) Standard Test Method for Density, 

Relative Density (Specific Gravity), and 

Absorption of Coarse Aggregate 

ASTM C128 (2015) Standard Test Method for Density, 

Relative Density (Specific Gravity), and 
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Absorption of Fine Aggregate 

 

ASTM C131/C131M (2014) Standard Test Method for Resistance 

to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los 

Angeles Machine 

 

ASTM C136/C136M (2014) Standard Test Method for Sieve 

Analysis of Fine and Coarse Aggregates 

 

ASTM C142/C142M (2017) Standard Test Method for Clay Lumps 

and Friable Particles in Aggregates 

 

ASTM C29/C29M (2017a) Standard Test Method for Bulk 

Density ("Unit Weight") and Voids in 

Aggregate 

 

ASTM C566 (2013) Standard Test Method for Total 

Evaporable Moisture Content of Aggregate 

by Drying 

 

ASTM C88 (2018) Standard Test Method for Soundness of 

Aggregates by Use of Sodium Sulfate or 

Magnesium Sulfate 

ASTM D140/D140M (2016) Standard Practice for Sampling 

  Asphalt Materials 

ASTM D1461 (2017) Standard Test Method for Moisture 

or Volatile Distillates in Asphalt Mixtures 

ASTM D2041/D2041M (2011) Theoretical Maximum Specific Gravity and 

Density of Bituminous Paving Mixtures 

ASTM D2172/D2172M (2017; E 2018) Standard Test Methods for 

Quantitative Extraction of Asphalt Binder from 

Asphalt Mixtures 

ASTM D2419 (2014) Sand Equivalent Value of Soils and Fine 

Aggregate 

ASTM D242/D242M (2009; R 2014) Mineral Filler for 

Bituminous Paving Mixtures 

ASTM D2489/D2489M (2016) Standard Test Method for Estimating Degree 

of Particle Coating of Asphalt Mixtures 

ASTM D2726/D2726M (2017) Standard Test Method for Bulk 

Specific Gravity and Density of 

Non-Absorptive Compacted Bituminous 

Mixtures 

ASTM D2950/D2950M (2014) Density of Bituminous Concrete in Place 

by Nuclear Methods 

ASTM D3381/D3381M (2018) Standard Specification for Viscosity-

Graded Asphalt Binder for Use in Pavement 

Construction 
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ASTM D3665 (2012; R 2017) Standard Practice for Random 

Sampling of Construction Materials 

ASTM D3666 (2016) Standard Specification for Minimum 

Requirements for Agencies Testing and Inspecting 

Road and Paving Materials 

ASTM D4125/D4125M (2010) Asphalt Content of Bituminous 

Mixtures by the Nuclear Method 

ASTM D4791 (2010) Flat Particles, Elongated Particles, or 

Flat and Elongated Particles in Coarse Aggregate 

ASTM D4867/D4867M (2009; R 2014) Effect of Moisture on 

Asphalt Concrete Paving Mixtures 

ASTM D5444 (2015) Mechanical Size Analysis of 

Extracted Aggregate 

ASTM D6307 (2019) Standard Test Method for Asphalt 

Content of Asphalt Mixture by Ignition 

 

 

ASTM D6926 (2016) Standard Practice for Preparation 

of Asphalt Mixture Specimens Using 

Marshall Apparatus 

 

ASTM D6927 (2015) Standard Test Method for Marshall 

Stability and Flow of Bituminous Mixtures 

 

ASTM D946/D946M (2015) Penetration-Graded Asphalt Cement 

for Use in Pavement Construction 

  

1.2 SUBMITTALS 

 

 

SD-03 Product Data 

 

Mix Design 

Quality Control 

Material Acceptance 

Percent Payment 

SD-04 Samples 

 

Asphalt Cement Binder Aggregates 

SD-06 Test Reports Aggregates 

 QC Monitoring 

SD-07 Certificates 

 

Asphalt Cement Binder 

 Testing Laboratory 

1.3 ENVIRONMENTAL REQUIREMENTS 

 

Do not place the hot-mix asphalt upon a wet surface or when the surface 

temperature of the underlying course is less than specified in Table 3. The 

temperature requirements may be waived by the Contracting Officer, if 

requested; however, meet all other requirements, including compaction. 
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PART 2 PRODUCTS 

 

2.1 SYSTEM DESCRIPTION 

 

Perform the work consisting of pavement courses composed of mineral 

aggregate and asphalt material heated and mixed in a central mixing 

plant and placed on a prepared course. HMA designed and constructed in 

accordance with this section shall conform to the lines, grades, 

thicknesses, and typical cross sections indicated. Construct each 

course to the depth, section, or elevation required by the drawings and 

roll, finish, and approve it before the placement of the next course. 

 

2.1.1 Asphalt Mixing Plant 

 

Plants used for the preparation of hot-mix asphalt shall conform to the 

requirements of AASHTO M 156 with the following changes: 

 

2.1.1.1 Truck Scales 

 

Weigh the asphalt mixture on approved, certified scales at the 

Contractor's expense. Inspect and seal scales at least annually by an 

approved calibration laboratory. 

 

2.1.1.2 Testing Facilities 

 

Provide laboratory facilities at the plant for the use of the 

Government's acceptance testing and the Contractor's quality control 

testing. 

 

2.1.2 Hauling Equipment 

 

Provide trucks for hauling hot-mix asphalt having tight, clean, and 

smooth metal beds. To prevent the mixture from adhering to them, the 

truck beds shall be lightly coated with a minimum amount of paraffin 

oil, lime solution, or other approved material. Petroleum based 

products shall not be used as a release agent. 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 (tarps) shall be securely fastened. 

 

2.1.3 Asphalt Pavers 

 

Provide asphalt pavers which are self-propelled, with an activated 

screed, heated as necessary, and capable of spreading and finishing 

courses of 

hot-mix asphalt which will meet the specified thickness, smoothness, 

and grade. The paver shall have sufficient power to propel itself and 

Table 3. Surface Temperature Limitations of Underlying Course 

Mat Thickness, inches Degrees C F 

 3 or greater  40 

Less than  3  45 
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the hauling equipment without adversely affecting the finished surface. 

 

 

2.2 AGGREGATES 

 

Provide aggregates consisting of crushed stone, crushed gravel, crushed 

slag, screenings, natural sand and mineral filler, as required. The 

portion of material retained on the No. 4 sieve is coarse aggregate. 

The portion of material passing the No.4 sieve and retained on the No. 

200 sieve is fine aggregate. The portion passing the No. 200 sieve is 

defined as mineral filler. Submit all aggregate test results and 

samples to the Contracting Officer at least 14 days prior to start of 

construction. 

 

2.2.1 Coarse Aggregate 

 

 

Provide coarse aggregate consisting of sound, tough, durable particles, 

free from films of material that would prevent thorough coating and 

bonding with the asphalt material and free from organic matter and 

other deleterious substances. All individual coarse aggregate 

sources shall meet the following requirements: 

 

a. The percentage of loss shall not be greater than 40 percent after 

500 revolutions when tested in accordance with ASTM C131/C131M. 

 

b. The percentage of loss shall not be greater than 18 percent after 

five cycles when tested in accordance with ASTM C88 using magnesium 

sulfate [or 12 percent when using sodium sulfate]. 

 

c. At least 75 percent by weight of coarse aggregate shall have at 

least 

two or more fractured faces when tested in accordance with COE CRD-C 

171. Fractured faces shall be produced by crushing. 

 

d. The particle shape shall be essentially cubical and the aggregate 

shall not contain more than 20 percent percent, by weight, of flat and 

elongated particles (3:1 ratio of maximum to minimum) when tested in 

accordance with ASTM D4791. 

 

e. Slag shall be air-cooled, blast furnace slag, with a compacted 

weight of not less than 75 lb/cu ft when tested in accordance with ASTM 

C29/C29M. 

 

f. Clay lumps and friable particles shall not exceed 0.3 percent, by 

weight, when tested in accordance with ASTM C142/C142M. 

 

2.2.2 Fine Aggregate 

 

Fine aggregate shall consist of clean, sound, tough, durable particles 

free from coatings of clay, silt, or any objectionable material and 

containing no clay balls. 
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a. All individual fine aggregate sources shall have a sand 

equivalent value not less than 45 when tested in accordance with ASTM 

D2419. 

 

b. The fine aggregate portion of the blended aggregate shall have an 

uncompacted void content not less than 45.0 percent when tested in 

accordance with AASHTO T 304 Method A. 

 

c. The quantity of natural sand (noncrushed material) added to the 

aggregate blend shall not exceed 25 percent by weight of total 

aggregate. 

 

d. Clay lumps and friable particles shall not exceed 0.3 percent, by 

weight, when tested in accordance with ASTM C142/C142M 

 

2.2.3 Mineral Filler 

 

Mineral filler shall be nonplastic material meeting the requirements of 

ASTM D242/D242M. 

 

2.2.4 Aggregate Gradation 

 

The combined aggregate gradation shall conform to gradations specified 

in Table 4, when tested in accordance with ASTM C136/C136M and ASTM 

C117, and shall not vary from the low limit on one sieve to the high 

limit on the adjacent sieve or vice versa, but grade uniformly from 

coarse to fine. 

Table 4. Aggregate Gradations 

Sieve Size, inch Gradation 1 Percent 

Passing by Mass 

Gradation 2 Percent 

Passing by Mass 

Gradation 3 Percent 

Passing by Mass 

 1 100 --- --- 

 3/4 76-96 100 --- 

 1/2 68-88 76-96 100 

 3/8 60-82 69-89 76-96 

 No. 4 45-67 53-73 58-78 

 No. 8 32-54 38-60 40-60 

 No. 16 22-44 26-48 28-48 

 No. 30 15-35 18-38 18-38 

 No. 50 9-25 11-27 11-27 

 No. 100 6-18 6-18 6-18 
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2.3 ASPHALT CEMENT BINDER 

 

 

Submit a 5 gallon sample for mix design verification. Asphalt cement 

binder shall conform to AASHTO M 320 Performance Grade (PG). Test data 

indicating grade certification shall be provided by the supplier at the 

time of delivery of each load to the mix plant. Submit copies of these 

certifications to the Contracting Officer. The supplier is defined as 

the last source of any modification to the binder. The Contracting 

Officer may sample and test the binder at the mix plant at any time 

before or during mix production. Obtain samples for this verification 

testing in accordance with ASTM D140/D140M and in the presence of the 

Contracting Officer. 

Furnish these samples to the Contracting Officer for the verification 

testing, which shall be at no cost to the Contractor. Submit samples 

of the asphalt cement specified for approval not less than 14 days 

before start of the test section. Submit copies of certified test 

data, amount, type and description of any modifiers blended into the 

asphalt cement binder. 

 

2.3 MIX DESIGN 

 

a. Develop the mix design.  The asphalt mix shall be composed 

of a mixture of well-graded aggregate, mineral filler if required, and 

asphalt material. The 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). Submit proposed JMF; do not produce hot-mix asphalt for payment 

until a JMF has been approved. The hot-mix asphalt shall be designed in 

accordance with Marshall (MS-02) or Hveem (MS-02) procedures and the 

criteria shown in Table 5.  

 

2.4.1 JMF Requirements 

 

Submit in writing the job mix formula for approval at least 14 days 

prior to the start of the test section including as a minimum: 

 

a. Percent passing each sieve size. 

 

b. Percent of asphalt cement. 

 

c. Percent of each aggregate and mineral filler to be used. 

 

d. Asphalt viscosity grade, penetration grade, or performance grade. 

 

e. Number of blows of hand-held hammer per side of molded specimen.

 (NA for Superpave) 

 

f. Laboratory mixing temperature. 

No. 200 3-6 3-6 3-6 
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g. Lab compaction temperature. 

 

h. Temperature-viscosity relationship of the asphalt cement. 

 

i. Specific gravity and absorption of each aggregate. 

 

j. Percent natural sand. 

 

k. Percent particles with 2 or more fractured faces (in coarse 

aggregate). 

 

l. Fine aggregate angularity. 

 

m. Percent flat or elongated particles (in coarse aggregate). 

 

n. Tensile Strength Ratio (TSR). 

 

o. Antistrip agent (if required) and amount. 

 

p. List of all modifiers and amount. 

 

q. Percentage and properties (asphalt content, binder properties, 

and aggregate properties) of reclaimed asphalt pavement (RAP) in 

accordance with paragraph RECYCLED HOT-MIX ASPHALT, if RAP is used. 
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2.4  RECYCLED HOT MIX ASPHALT 

 

 

Recycled HMA shall consist of reclaimed asphalt pavement (RAP), coarse 

aggregate, fine aggregate, mineral filler, and asphalt cement to produce a 

consistent gradation and asphalt content and properties. When RAP is fed 

into the plant, the maximum RAP chunk size shall not exceed 2 inches. Design 

the recycled HMA mix using procedures contained in AI MS-2 and 

AI MS-22. The job mix shall meet the requirements of paragraph MIX DESIGN.

 The amount of RAP shall not exceed 30 percent. 

 

  

2.4.1 RAP Aggregates and Asphalt Cement 

 

The blend of aggregates used in the recycled mix shall meet the requirements 

of paragraph AGGREGATES. Establish the percentage of asphalt in the RAP 

for the mixture design according to ASTM D2172/D2172M or 

ASTM D6307 using the appropriate dust correction procedure. 

 

 

3.1 PREPARATION OF ASPHALT BINDER MATERIAL 

 

Heat the asphalt cement material avoiding local overheating and providing a 

continuous supply of the asphalt material to the mixer at a uniform 

temperature. The temperature of unmodified asphalts shall be no more than 

325 degrees F when added to the aggregates. 

 

3.2 PREPARATION OF MINERAL AGGREGATE 

Table 5. Mix Design Criteria 

Test Property 50 Blows or Mix 

Gyrations 

75 Blows or Mix 

Gyrations 

Stability, N pounds, minimum (NA for 

Superpave) 

*44501000 *80001800 

Flow, 0.01 inch, (NA for Superpave) 8-18 8-16 

Air voids, percent 3-5 3-5 

Percent Voids in mineral aggregate 

(VMA),(minimum) 
 

Gradation 1 13.0 13.0 

Gradation 2 14.0 14.3 

Gradation 3 15.0 15.0 

TSR, minimum percent 75 75 

* This is a minimum requirement. The average during construction shall be 

significantly higher than this number to ensure compliance with the specifications. 

** Calculate VMA in accordance with AI MS-2, based on ASTM C127 and ASTM C128 bulk 

specific gravity for the aggregate. 
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Heat and dry the aggregate for the mixture prior to mixing. No damage shall 

occur to the aggregates due to the maximum temperature and rate of heating 

used. The temperature of the aggregate and mineral filler shall not exceed 350 

degrees F when the asphalt cement is added. 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. 

 

3.3 PREPARATION OF HOT-MIX ASPHALT MIXTURE 

 

The aggregates and the asphalt cement shall be weighed or metered and 

introduced into the mixer in the amount specified by the JMF.  Mix 

the combined materials 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 no less than 25 seconds for batch plants. Establish the wet 

mixing time for all plants based on the procedure for determining the 

percentage of coated particles described in ASTM D2489/D2489M, for each 

individual plant and for each type of aggregate used. The wet mixing time will 

be set to at least achieve 95 percent of coated particles. The moisture 

content of all hot-mix asphalt upon discharge from the plant shall not exceed 

0.5 percent by total weight of mixture as measured by ASTM D1461. 

 

3.1 PREPARATION OF THE UNDERLYING SURFACE 

 

Immediately before placing the hot mix asphalt, clean the underlying course of 

dust and debris. Apply a prime coat and/or tack coat in accordance with the 

contract specifications. 

 

 

3.6 TRANSPORTING AND PLACING 

 

3.7.1 Transporting 

 

Transport the hot-mix asphalt from the mixing plant to the site in clean, 

tight vehicles. Schedule deliveries so that placing and compacting of 

mixture is uniform with minimum stopping and starting of the paver. 

Provide adequate artificial lighting for night placements. Hauling over 

freshly placed material will not be permitted until the material has been 

compacted as specified, and allowed to cool to 140 degrees F. To deliver mix 

to the paver, use a material transfer vehicle operated to produce continuous 

forward motion of the paver. 

 

3.7.1 Placing 

 

Place and compact the mix at a temperature suitable for obtaining density, 

surface smoothness, and other specified requirements. Upon arrival, place the 

mixture to the full width by an asphalt paver; it shall be struck off in a 

uniform layer of such depth that, when the work is completed, it will have the 

required thickness and conform to the grade and contour indicated. Regulate 

the speed of the paver to eliminate pulling and tearing of the asphalt mat.

 Unless otherwise permitted, placement of the mixture shall begin along 

the centerline of a crowned section or on the high side of areas with a one-

way slope. Place the mixture in consecutive adjacent strips having a minimum 

width of 10 feet. On isolated areas where irregularities or unavoidable 

obstacles make the use of mechanical spreading and finishing equipment 

impractical, the mixture may be spread and luted by hand tools. 
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3.8 COMPACTION OF MIXTURE 

 

After placing, the mixture shall be thoroughly and uniformly compacted by 

rolling. Compact the surface as soon as possible without causing 

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. Furnish sufficient 

rollers to handle the output of the plant. Continue rolling 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 mixture to the 

roller, keep the wheels properly moistened but excessive water will not be 

permitted. In areas not accessible to the roller, the mixture shall be 

thoroughly compacted with hand tampers. Any mixture that becomes loose and 

broken, mixed with dirt, contains check-cracking, or is in any way defective 

shall be removed full depth, 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 will not be allowed. 

 

 

3.10 QUALITY CONTROL 

 

3.10.1 General Quality Control Requirements 

 

Develop and submit an approved Quality Control Plan. Submit aggregate and QC 

test results. Do not produce hot-mix asphalt for payment until the quality 

control plan has been approved addressing all elements which 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. Mixture Volumetrics 

 

h. Moisture Content of Mixtures 

 

i. Placing and Finishing 

 

j. Joints 

 

k. Compaction 

 

l. Surface Smoothness 

 

3.10.2 Quality Control Testing 

 



  Repair Fisher Street 

  MAHG12-1015C 

 

Perform all quality control tests applicable to these specifications and as 

set forth in the Quality Control Program. The testing program shall include, 

but shall not be limited to, tests for the control of asphalt content, 

aggregate gradation, temperatures, aggregate moisture, and moisture in the 

asphalt mixture, laboratory air voids, stability, flow, in-place density, 

grade and smoothness. Develop a Quality Control Testing Plan as part of the 

Quality Control Program. 

 

3.10.3.1 Gradation 

 

Determine aggregate gradations a minimum of twice per lot from mechanical 

analysis of recovered aggregate in accordance with ASTM D5444. When asphalt 

content is determined by the ignition oven or nuclear method, aggregate 

gradation shall be determined from hot bin samples on batch plants, or from 

the cold feed on drum mix plants. For batch plants, test aggregates in 

accordance with ASTM C136/C136M using actual batch weights to determine the 

combined aggregate gradation of the mixture. 

 

 

3.10.3.2 Additional Testing 

 

Any additional testing, which the Contractor deems necessary to control the 

process, may be performed at the Contractor's option. 

 

3.10.3.3 QC Monitoring 

 

Submit all QC test results to the Contracting Officer on a daily basis as the 

tests are performed. The Contracting Officer reserves the right to monitor 

any of the Contractor's quality control testing and to perform duplicate 

testing as a check to the Contractor's quality control testing. 

 

3.10.4 Sampling 

 

When directed by the Contracting Officer, sample and test any material 

  

which appears inconsistent with similar material being produced, unless such 

material is voluntarily removed and replaced or deficiencies corrected by the 

Contractor. All sampling shall be in accordance with standard procedures 

specified. 

 

3.11 MATERIAL ACCEPTANCE 

 

Testing for acceptability of work will be performed by an independent 

laboratory hired by the Contractor. Forward test results to the Contracting 

Officer. Acceptance of the plant produced mix and in-place requirements 

will be on a lot to lot basis. A standard lot for all requirements will 

be equal to 2000 short tons.  

 

3.11.1 Additional Sampling and Testing 

 

The Contracting Officer reserves the right to direct additional samples and 

tests for any area which appears to deviate from the specification 

requirements. 

 

3.11.2 Grade 

 

The final wearing surface of pavement shall conform to the elevations and 

cross sections shown and shall vary not more than 0.05 foot from the plan 



  Repair Fisher Street 

  MAHG12-1015C 

 

grade established and approved at site of work. Finished surfaces at juncture 

with other pavements shall coincide with finished surfaces of abutting 

pavements. Deviation from the plan elevation will not be permitted in areas 

of pavements where closer conformance with planned elevation is required for 

the proper functioning of drainage and other appurtenant structures involved. 

The grade will be determined by running lines of levels at intervals of 25 

feet, or less, longitudinally and transversely, to determine the elevation of 

the completed pavement surface. Within 5 working days, after the completion of 

a particular lot incorporating the final wearing surface, test the final 

wearing surface of the pavement for conformance with the specified plan grade. 

 

3.11.1 Surface Smoothness 

 

Use one of the following methods to test and evaluate surface smoothness of 

the pavement. Perform all testing in the presence of the Contracting Officer.

 Keep detailed notes of the results of the testing and furnish a copy to 

the Government immediately after each day's testing.  Where drawings show 

required deviations from a plane surface (crowns, drainage inlets, etc.), the 

surface shall be finished to meet the approval of the Contracting Officer. 

 

3.11.1.1 Smoothness Requirements 

 

3.11.1.1.1 Straightedge Testing 

 

The finished surfaces of the pavements shall have no abrupt change of 1/4 inch 

or more, and all pavements shall be within the tolerances of 1/4 inch in both 

the longitudinal and transverse directions, when tested with an approved 12 

feet straightedge. 

 

3.11.4.2.1 Straightedge Testing 

 

Hold the straightedge in contact with the surface and move it ahead 

one-half the length of the straightedge for each successive measurement. 

Determine the amount of surface irregularity 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. 

 

-- End of Section -- 

 

 



 

BITUMINOUS TACK AND PRIME COATS 

 

 

1.1.1 Waybills and Delivery Tickets 

 

Submit waybills and delivery tickets, during progress of the work. Before 

the final statement is allowed, file with the Contracting Officer certified 

waybills and certified delivery tickets for all bituminous materials used 

in the construction of the pavement covered by the contract. These 

submittals are required for Fixed Pricing bid only.  

 

REFERENCES 

 

 

The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to within the text by the 

basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 
 
AASHTO T 102 (2009; R 2013) Standard Method of Test for Spot Test 
of Asphaltic Materials 
 
ASTM INTERNATIONAL (ASTM) 
 
ASTM D1250 (2008) Standard Guide for Use of the Petroleum Measurement 
Tables 
 
ASTM D140/D140M (2016) Standard Practice for Sampling Asphalt 
Materials 
 
ASTM D2026/D2026M (2015) Cutback Asphalt (Slow-Curing Type) 
 
ASTM D2027/D2027M (2013) Cutback Asphalt (Medium-Curing Type) 
 
ASTM D2028/D2028M (2015) Cutback Asphalt (Rapid-Curing Type) 
 
ASTM D2397/D2397M (2017) Standard Specification for Cationic 
Emulsified Asphalt 
 
ASTM D2995 (1999; R 2009) Determining Application Rate of Bituminous 
Distributors 
 
ASTM D6373 (2016) Standard Specification for Performance Graded Asphalt 
Binder 
 
ASTM D946/D946M (2015) Penetration-Graded Asphalt Cement for Use in 

Pavement Construction 
 
ASTM D977 (2017) Standard Specification for Emulsified Asphalt 
 
U.S. GREEN BUILDING COUNCIL (USGBC) 
 
LEED BD+C (2009; R 2010) Leadership in Energy and Environmental 
Design(tm) Building Design and Construction (LEED-NC) 
 
 
1.2 QUALITY ASSURANCE 
 



 

Certificates of compliance for asphalt materials delivered will be 

obtained and checked to ensure that specification requirements are met. 
Tack coat materials will not be diluted. Prime coat materials when 
emulsions are used can be diluted on site with potable water up to 1 
part emulsion to 1 part water. 
 
1.3 DELIVERY, STORAGE, AND HANDLING 
 
Inspect the materials delivered to the site for contamination and 
damage. Unload and store the materials with a minimum of handling. 
  
1.4 EQUIPMENT, TOOLS AND MACHINES 
 
1.4.1 General Requirements 
 
Equipment, tools and machines used in the work are subject to approval. 
Maintain in a satisfactory working condition at all times. Calibrate 

equipment such as asphalt distributors, scales, batching equipment, 
spreaders and similar equipment within 12 months of their use. If 
the calibration expires during project, recalibrate the equipment 
before work can continue. 
 
1.4.2 Bituminous Distributor 
 
Provide a self-propelled distributor with pneumatic tires of such size 
and number to prevent rutting, shoving or otherwise damaging the 
surface being sprayed. Calibrate the distributer in accordance with 
ASTM D2995. Design and equip the distributor to spray the bituminous 
material in a uniform coverage at the specified temperature, at readily 
determined and controlled total liquid rates from 0.03 to 1.0 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 plus or 
minus 5 percent, 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. The 
distributor will be capable of circulating and agitating the bituminous 
material during the heating process. 
 
1.4.3 Heating Equipment for Storage Tanks 
 
Use steam, electric, or hot oil heaters for heating the bituminous 
material. Provide steam heaters consisting of steam coils and 
equipment for producing steam, so designed that the steam cannot come 
in contact with the bituminous material. Fix an armored thermometer 
to the tank with a temperature range from C 40 to 400 degrees F so that 

the temperature of the bituminous material may be determined at all 
times. 
 
1.4.4 Power Brooms and Power Blowers 
 
Use power brooms and power blowers suitable for cleaning the surfaces 
to which the bituminous coat is to be applied. 
 
1.5 ENVIRONMENTAL REQUIREMENTS 
 
Apply bituminous coat only when the surface to receive the bituminous 
coat is dry. A limited amount of moisture (approximately 0.03 



 

gallon/square yard) can be sprayed on the surface of unbound material 

when prime coat is used to improve coverage and penetration of asphalt 
material. Apply bituminous coat only when the atmospheric temperature 
in the shade is C 50 degrees F or above and when the temperature has 
not been below 35 degrees F for the 12 hours prior to application, 
unless otherwise directed. 
  
 
2.1 PRIME COAT 
 
Provide asphalt conforming to one of the following grades: 
 
2.1.1 Emulsified Asphalt 
 
Provide emulsified asphalt conforming to ASTM D977, Type SS-1. Asphalt 
emulsion can be diluted up to 1 part water to 1 part emulsion for prime 
coat use. Do not dilute asphalt emulsion for tack coat use. 

 
2.2 TACK COAT 
 
2.2.1 Emulsified Asphalt 
 
Provide emulsified asphalt conforming to ASTM D977, Type RS-1. For 
prime coats the emulsified asphalt can be diluted with up to 1 part 
emulsion to 1 part water. No dilution is allowed for tack coat 
applications.  The base asphalt used to manufacture the emulsion is 
required to show a negative spot when tested in accordance with AASHTO 
T 102 using standard naphtha. 
 
 
 
3.1 PREPARATION OF SURFACE 
 
 
Immediately before applying the bituminous coat, remove all loose 
material, dirt, clay, or other objectionable material from the surface 
to be treated by means of a power broom or blower supplemented with 
hand brooms. Apply treatment only when the surface is dry and clean. 
 
3.2 APPLICATION RATE 
 
The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Contracting Officer. 
 
3.2.1 Tack Coat 
 
Apply bituminous material for the tack coat in quantities of not less 
than 0.03 gallons nor more than 0.10 gallons per square yard of 
residual asphalt onto the pavement surface as approved by the 

Contracting Officer. Do not dilute asphalt emulsion when used as a tack 
coat. 
 
3.2.2 Prime Coat 
 
Apply bituminous material for the prime coat in quantities of not less 
than0.05 gallons nor more than 0.12 gallons per square yard of residual 
asphalt for asphalt emulsion up to a 1 to 1 dilution rate or for 
residual asphalt for cutback asphalt. 
 
3.3 APPLICATION TEMPERATURE 
 



 

3.3.1 Viscosity Relationship 

 
Apply asphalt at a temperature that will provide a viscosity between 10 
and 
60 seconds, Saybolt Furol, or between 20 and 120 square mm/sec 20 and 
120 centistokes, kinematic. Furnish the temperature viscosity relation 
to the Contracting Officer. 
 
 
3.4 General 
 
Following preparation and subsequent inspection of the surface, apply 
the bituminous prime or tack coat with the bituminous distributor at 
the specified rate with uniform distribution over the surface to be 
treated. Properly treat all areas and spots, not capable of being 
sprayed with the distributor, with the hand spray. Until the 
succeeding layer of pavement is placed, maintain the surface by 

protecting the surface against damage and by repairing deficient areas 
at no additional cost to the Government. If required, spread clean dry 
sand to effectively blot up any excess bituminous material. No smoking, 
fires, or flames other than those from the heaters that are a part of 
the equipment are permitted within 25 feet of heating, distributing, 
and transferring operations of cutback materials. Prevent all traffic, 
except for paving equipment used in constructing the surfacing, from 
using the underlying material, whether primed or not, until the 
surfacing is completed. The bituminous coat requirements are described 
herein. 
 
3.4.1 Prime Coat 
 
 
Apply the bituminous material uniformly over the surface to be treated 
at a pressure range of 25 to 75 psi; the rate will be as specified 
above in paragraph APPLICATION RATE. To obtain uniform application of 
the prime coat on the surface treated at the junction of previous and 
subsequent applications, spread building paper on the surface for a 
sufficient distance back from the ends of each application to start and 
stop the prime coat on the paper and to ensure that all sprayers will 
operate at full force on the surface to be treated. Immediately 
after application remove and destroy the building paper. 
 
3.4.2 Tack Coat 
 
Apply tack coat at the locations shown on the drawings. A tack coat 
should be applied to every bound surface (asphalt or concrete pavement) 
that is being overlaid with asphalt mixture and at transverse and 
longitudinal joints. Apply the tack coat when the surface to be 
treated is clean and dry. Immediately following the preparation of the 
surface for treatment, apply the bituminous material by means of the 

bituminous distributor, within the limits of temperature specified 
herein and at a rate as specified above in paragraph APPLICATION RATE.
 Apply the bituminous material so that uniform distribution is 
obtained over the entire surface to be treated. Treat lightly coated 
areas and spots missed by the distributor by spraying with a hand wand 
or using other approved method. Following the application of bituminous 
material, allow the surface to cure without being disturbed for period 
of time necessary to permit setting of the tack coat. Apply the 
bituminous tack coat only as far in advance of the placing of the 
overlying layer as required for that day's operation. 
Maintain and protect the treated surface from damage until the 
succeeding course of pavement is placed. 



 

 

3.5 CURING PERIOD 
 
 
Following application of the bituminous material and prior to 
application of the succeeding layer of asphalt mixture allow the 
bituminous coat to cure and water or volatiles to evaporate prior to 
overlaying. Maintain the tacked surface in good condition until 
the succeeding layer of pavement is placed, by protecting the surface 
against damage and by repairing and recoating deficient areas.  
 
3.6 FIELD QUALITY CONTROL 
 
Obtain certificates of compliance for all asphalt material delivered to 
the project. Obtain samples of the bituminous material under the 
supervision of the Contracting Officer. The sample may be retained 
and tested by the Government at no cost to the Contractor. 

 
3.7 SAMPLING AND TESTING 
 
Furnish certified copies of the manufacturer's test reports indicating 
temperature viscosity relationship for cutback asphalt or asphalt 
cement, compliance with applicable specified requirements, not less 
than 5 days before the material is required in the work. 
 
3.7.1  Sampling 
 
Unless otherwise specified, sample bituminous material in accordance 
with 
  
ASTM D140/D140M. 
 
3.7.2  Calibration Test 
 
Furnish all equipment, materials, and labor necessary to calibrate the 
bituminous distributor. Calibrate using the approved job material 
and prior to applying the bituminous coat material to the prepared 
surface. Calibrate the bituminous distributor in accordance with ASTM 
D2995. 
 
3.7.3  Trial Applications 
 
Before applying the spray application of tack or prime coat, 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. 
 
3.7.3.1 Tack Coat Trial Application Rate 
 

Unless otherwise authorized, apply the trial application rate of 
bituminous tack coat materials in the amount of 0.05 gallons per square 
yard. Make other trial applications using various amounts of material 
as may be deemed necessary. 
 
3.7.3.2 Prime Coat Trial Application Rate 
 
Unless otherwise authorized, apply the trial application rate of 
bituminous materials in the amount of 0.15 gallon per square yard. Make 
other trial applications using various amounts of material as may be 
deemed necessary. 
 



 

3.7.4  Sampling and Testing During Construction 

 
Perform quality control sampling and testing as required in paragraph 
FIELD QUALITY CONTROL. 
 
3.8 TRAFFIC CONTROLS 
 
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. 
 
-- End of Section -- 
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SECTION 32 11 23 

AGGREGATE BASE COURSES 

08/17 

 

 

 

PART 1 GENERAL 

 

1.1.1.1 Area 

 

Measure the quantity of 10 inch thick asphalt completed and accepted, as 

determined by the Contracting Officer, in square yards. 

 

1.1.1.2 Volume 

 

Measure the quantity of asphalt completed and accepted, as determined by 

the Contracting Officer, in cubic yards. The volume of material in-place 

and accepted will be determined by the average job thickness obtained in 

accordance with paragraph LAYER THICKNESS and the dimensions shown on the 

drawings. 

 

1.1.1.3 Weight 

 

The tonnage of material will be the number of metric tons of aggregate, 

placed and accepted in the completed course as determined by the 

Contracting Officer. Deductions will be made for any material wasted, 

unused, rejected, or used for convenience of the Contractor, and for water 

exceeding specified amount at time of weighing. 

 

1.1.2 Payment 

 

1.2 REFERENCES 

 

************************************************************************** 

NOTE: This paragraph is used to list the 

publications cited in the text of the guide specification. The 

publications are referred to in the text by basic designation only and 

listed in this paragraph by organization, designation, date, and title. 

 

Use the Reference Wizard's Check Reference feature when you add a RID 

outside of the Section's Reference Article to automatically place the 

reference in the Reference Article. Also use the Reference Wizard's 

Check Reference feature to update the issue dates. 

 

References not used in the text will automatically be deleted from this 

section of the project specification when you choose to reconcile 

references in the publish print process. 

************************************************************************** 

 

The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to in the text by basic 

designation only. 

 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO) 

 

AASHTO T 180 (2017) Standard Method of Test for Moisture-Density 

Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm 

(18-in.) Drop 
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AASHTO T 224 (2010) Standard Method of Test for Correction for Coarse 

Particles in the Soil Compaction Test 

 

AASHTO T 88 (2013) Standard Method of Test for Particle Size Analysis 

of Soils 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM C117 (2017) Standard Test Method for Materials Finer than 75-um (No. 

200) Sieve in Mineral Aggregates by Washing 

 

ASTM C127 (2015) Standard Test Method for Density, Relative Density 

(Specific Gravity), and Absorption of Coarse Aggregate 

 

ASTM C128 (2015) Standard Test Method for Density, Relative Density 

(Specific Gravity), and Absorption of Fine Aggregate 

 

ASTM C131/C131M (2014) Standard Test Method for Resistance to Degradation 

of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles 

Machine 

 

ASTM C136/C136M (2014) Standard Test Method for Sieve Analysis of Fine and 

Coarse Aggregates 

 

ASTM C29/C29M (2017a) Standard Test Method for Bulk Density ("Unit 

Weight") and Voids in Aggregate 

 

ASTM C88 (2018) Standard Test Method for Soundness of Aggregates by Use of 

Sodium Sulfate or Magnesium Sulfate 

 

ASTM D1556/D1556M (2015; E 2016) Standard Test Method for Density and 

Unit Weight of Soil in Place by Sand-Cone Method 

 

ASTM D1557 (2012; E 2015) Standard Test Methods for Laboratory 

Compaction Characteristics of Soil Using Modified Effort (56,000 

ft-lbf/ft3) (2700 kN-m/m3) 

 

ASTM D2167 (2015) Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 

 

ASTM D2487 (2017) Standard Practice for Classification of Soils for 

Engineering Purposes (Unified Soil Classification System) 

 

ASTM D4318 (2017; E 2018) Standard Test Methods for Liquid Limit, 

Plastic Limit, and Plasticity Index of Soils 

  

ASTM D5821 (2013; R 2017) Standard Test Method for Determining the 

Percentage of Fractured Particles in Coarse Aggregate 

 

ASTM D6938 (2017a) Standard Test Method for In-Place Density and Water 

Content of Soil and 

Soil-Aggregate by Nuclear Methods (Shallow Depth) 

 

ASTM D75/D75M (2014) Standard Practice for Sampling Aggregates 

 

ASTM E11 (2016) Standard Specification for Woven Wire Test Sieve Cloth and 

Test Sieves 

 

1.3 DEFINITIONS 
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For the purposes of this specification, the following definitions apply. 

 

1.3.1 Aggregate Base Course 

 

Aggregate base course (ABC) is well graded, durable aggregate uniformly 

moistened and mechanically stabilized by compaction. 

 

1.3.2 Graded-Crushed Aggregate Base Course 

 

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable 

aggregate uniformly moistened and mechanically stabilized by compaction. 

 

1.3.3 Degree of Compaction 

 

Degree of compaction required, except as noted in the second sentence, is 

expressed as a percentage of the maximum laboratory dry density obtained by 

the test procedure presented in ASTM D1557 abbreviated as a percent of 

laboratory maximum dry density. Since ASTM D1557 applies only to soils 

that have 30 percent or less by weight of their particles retained on the 

19.0 mm 3/4 inch sieve, the degree of compaction for material having more 

than 30 percent by weight of their particles retained on the 19.0 mm 3/4 

inch sieve will be expressed as a percentage of the laboratory maximum dry 

density in accordance with AASHTO T 180 Method D and corrected with 

AASHTO T 224. 

 

1.4 SUBMITTALS 

 

 

SD-03 Product Data 

 

Plant 

 

SD-06 Test Reports 

 

Initial Tests; In-Place Tests 

 

1.5 EQUIPMENT, TOOLS, AND MACHINES 

 

 

All plant, equipment, and tools used in the performance of the work will be 

subject to approval by the Contracting Officer before the work is started. 

Maintain all plant, equipment, and tools in satisfactory working condition 

at all times. Use equipment capable of minimizing segregation, producing 

the required compaction, meeting grade controls, thickness control, and 

  

smoothness requirements as set forth herein. 

 

1.6 QUALITY ASSURANCE 

 

Sampling and testing are the responsibility of the Contractor. Test the 

materials to establish compliance with the specified requirements and 

perform testing at the specified frequency. The Contracting Officer may 

specify the time and location of the tests. Furnish copies of test results 

to the Contracting Officer within 24 hours of completion of the tests. 

 

1.6.1 Sampling 

 

Take samples for laboratory testing in conformance with ASTM D75/D75M. When 

deemed necessary, the sampling will be observed by the Contracting Officer. 

 

1.6.2 Tests 
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1.6.2.1 Sieve Analysis 

 

Perform sieve analysis in conformance with ASTM C117 and ASTM C136/C136M 

using sieves conforming to ASTM E11. 

 

1.6.2.2 Liquid Limit and Plasticity Index 

 

Determine liquid limit and plasticity index in accordance with ASTM D4318. 

 

1.6.2.3 Moisture-Density Determinations 

 

Determine the laboratory maximum dry density and optimum moisture content 

in accordance with paragraph DEGREE OF COMPACTION. 

 

1.6.2.4 Field Density Tests 

 

Measure field density in accordance with ASTM D1556/D1556M, ASTM D2167 or 

ASTM D6938. For the method presented in ASTM D1556/D1556M use the base 

plate as shown in the drawing. For the method presented in ASTM D6938 check 

the calibration curves and adjust them, if necessary, using only the sand 

cone method as described in paragraph Calibration, of the ASTM 

publication. Tests performed in accordance with ASTM D6938 result in a 

wet unit weight of soil and ASTM D6938 will be used to determine the 

moisture content of the soil. Also check the calibration curves 

furnished with the moisture gauges along with density calibration checks as 

described in 

ASTM D6938. Make the calibration checks of both the density and 

moisture gauges using the prepared containers of material method, as 

described in paragraph Calibration of ASTM D6938, on each different type of 

material being tested at the beginning of a job and at intervals as 

directed. 

Submit calibration curves and related test results prior to using the 

device or equipment being calibrated. 

 

 

 

 

 

 

1.6.2.5 Wear Test 

 

Perform wear tests on [ABC] [and] [GCA] course material in conformance with 

ASTM C131/C131M. 

 

 

Perform soundness tests on GCA in accordance with ASTM C88. 

 

 

1.7 ENVIRONMENTAL REQUIREMENTS 

 

Perform construction when the atmospheric temperature is above 35 degrees 

F. 

  

PART 2 PRODUCTS 

 

2.1 AGGREGATES 

 

NOTE: Material requirements from State or other 

local highway agency specifications may be incorporated in contract 
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documents for constructing aggregate base course for roads, streets, or 

similar use pavements if the following conditions are met: 

 

a. Percentage of material by weight passing the 

0.075 mm (No. 200) sieve will not exceed 8. 

 

b. Where local conditions dictate a non-frost-susceptible material, 

particles passing the 0.02 mm particle size will not exceed 3 percent. 

 

c. Portion of the material passing the 0.425 mm (No. 40) sieve must 

have a liquid limit not greater than 25 and a plasticity index not greater 

than 5. 

 

d. Rounded aggregates (such as river-run gravel) will not be allowed 

since they do not provide sufficient interlocking action to produce the 

desired strengths and durability. 

 

Provide material consisting of clean, sound, durable particles of crushed 

stone, crushed gravel, angular sand, or other approved material. The 

portion retained on the 4.75 mm No. 4 sieve is known as coarse aggregate; 

that portion passing the 4.75 mm No. 4 sieve is known as fine aggregate. 

When the coarse and fine aggregate is supplied form more than one source, 

provide aggregate from each source that meets the specified requirements. 

  

2.1.1 Coarse Aggregate 

 

Provide coarse aggregates with angular particles of uniform density. 

Separately stockpile coarse aggregate supplied from more than one source. 

 

a. Crushed Gravel: Provide crushed gravel that has been 

manufactured by crushing gravels and that meets all the requirements 

specified below. 

 

b. Crushed Stone: Provide crushed stone consisting of freshly 

mined quarry rock, meeting all the requirements specified below. 

 

************************************************************************** 

NOTE: Verify the subgrade soil contains less than 

0.3 percent of sulfates, to prevent expansive ettringite reaction with the 

recycled concrete. See UFC 3-250-11, Appendix C for testing procedure. 

Otherwise, delete recycled concrete option. 

 

Do not permit recycled concrete aggregate (RCA) to be used in a airfield 

pavement section without evaluating for Alkali-Silica Reactivity (ASR).

 See IPRF-01-G-002-03-5, "Evaluation, Design and Construction 

Techniques for Airfield Concrete Pavement Used as Recycled Material for 

Base." For Air Force projects, perform risk assessment in accordance with 

ETL 07-06, "Risk Assessment Procedures for Recycling Portland Cement 

Concrete (PCC) Suffering From Alkali-Silica Reaction (ASR) in Airfield 

Pavement Structures." 

 

************************************************************************** 

 

 

2.1.1.1 Aggregate Base Course 

 

The percentage of loss of ABC coarse aggregate must not exceed 50 percent 

when tested in accordance with ASTM C131/C131M. Provide aggregate that 

contains no more than 30 percent flat and elongated particles. 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 
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3. In the portion retained on each sieve specified, the crushed 

aggregates must contain at least 50 percent by weight of crushed pieces 

having two or more freshly fractured faces determined in accordance with 

ASTM D5821. 

When two fractures are contiguous, the angle between planes of the 

fractures must be at least 30 degrees in order to count as two fractured 

  

faces. Manufacture crushed gravel from gravel particles 50 percent of 

which, by weight, are retained on the maximum size sieve listed in TABLE 1. 

 

2.1.1.2 Graded-Crushed Aggregate Base Course 

 

The percentage of loss of GCA coarse aggregate must not exceed 40 percent 

loss when tested in accordance with ASTM C131/C131M. Provide GCA coarse 

aggregate that does not exhibit a loss greater than 18 percent weighted 

average, at five cycles, when tested for soundness in magnesium sulfate, or 

12 percent weighted average, at five cycles, when tested in sodium sulfate 

in accordance with ASTM C88. Provide aggregate that contains no more than 

20 percent flat and elongated particles for the fraction retained on the 

1/2 inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve. 

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 

3. In the portion retained on each sieve specified, the crushed aggregate 

must contain at least 90 percent by weight of crushed pieces having two or 

more freshly fractured faces determined in accordance with ASTM D5821. 

 

2.1.2 Fine Aggregate 

 

Provide fine aggregates consisting of angular particles of uniform density. 

 

2.1.2.1 Aggregate Base Course 

 

Provide ABC fine aggregate that consists of screenings, angular sand, 

crushed recycled concrete fines, or other finely divided mineral matter 

processed or naturally combined with the coarse aggregate. 

 

 

 

2.1.3 Gradation Requirements 

 

Apply the specified gradation requirements to the completed base course. 

Provide aggregates that are continuously well graded within the limits 

specified in TABLE 1. Use sieves that conform to ASTM E11. 

 

TABLE 1. GRADATION OF AGGREGATES 

 

Percentage by Weight Passing Square-Mesh Sieve 

 

 

Sieve 

  

TABLE 1. GRADATION OF AGGREGATES 

 

Percentage by Weight Passing Square-Mesh Sieve 

  

Designation No. 1 No. 2 No. 3 

------------------------------------------------------- 

 

 

2 inch 100 ---- ---- 

1-1/2 inch 70-100 100 ---- 
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1 inch 45-80 60-100 100 

1/2 inch 30-60 30-65 40-70 

No. 4 20-50 20-50 20-50 

No. 10 15-40 15-40 15-40 

  

 

 

 

 

Sieve 

  

TABLE 1. GRADATION OF AGGREGATES 

 

Percentage by Weight Passing Square-Mesh Sieve 

  

Designation No. 1 No. 2 No. 3 

------------------------------------------------------- 

 

No. 40 5-25 5-25 5-25 

No. 200 0-8 0-8 0-8 

 

NOTE 1: Particles having diameters less than 0.02 mm must not be in 

excess of 3 percent by weight of the total sample tested as determined in 

accordance with AASHTO T 88. 

 

NOTE 2: The values are based on aggregates of uniform specific gravity. 

If materials from different sources are used for the coarse and fine 

aggregates, test the materials in accordance with ASTM C127 and ASTM C128 

to determine their specific gravities. Correct the percentages passing the 

various sieves as directed by the Contracting Officer if the specific 

gravities vary by more than 10 percent. 

 

2.2 LIQUID LIMIT AND PLASTICITY INDEX 

 

Apply liquid limit and plasticity index requirements to the completed 

course and to any component that is blended to meet the required 

gradation. The portion of any component or of the completed course passing 

the No. 40 sieve must be either nonplastic or have a liquid limit not 

greater than 25 and a plasticity index not greater than 5. 

 

2.3 TESTS, INSPECTIONS, AND VERIFICATIONS 

 

2.3.1 Initial Tests 

 

Perform one of each of the following tests, on the proposed material prior 

to commencing construction, to demonstrate that the proposed material meets 

all specified requirements when furnished. Complete this testing for 

each source if materials from more than one source are proposed. 

 

a. Sieve Analysis [including 0.02 mm material]. 

 

b. Liquid limit and plasticity index. 

 

c. Moisture-density relationship. 

 

d. Wear. 

  

2.3.2 Approval of Material 

 

Tentative approval of material will be based on initial test results. 
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PART 3 EXECUTION 

 

 

3.4 PREPARATION OF UNDERLYING COURSE OR SUBGRADE 

 

Clean the underlying course or subgrade of all foreign substances prior to 

constructing the base course(s). Construct the surface of the underlying 

course or subgrade to meet specified compaction and surface tolerances. 

Correct ruts or soft yielding spots in the underlying courses, areas having 

inadequate compaction, and deviations of the surface from the specified 

requirements set forth herein by loosening and removing soft or 

unsatisfactory material and adding approved material, reshaping to line and 

grade, and recompacting to specified density requirements. Do not allow 

traffic or other operations to disturb the finished underlying course and 

maintain in a satisfactory condition until the base course is placed. 

 

3.5 GRADE CONTROL 

 

Provide a finished and completed base course conforming to the lines, 

grades, and cross sections shown. Place line and grade stakes as necessary 

for control. 

 

3.6 MIXING AND PLACING MATERIALS 

 

 

Mix the coarse and fine aggregates in a stationary plant. Make adjustments 

in mixing procedures or in equipment, as directed, to obtain true grades, 

to minimize segregation or degradation, to obtain the required water 

content, and to insure a satisfactory base course meeting all requirements 

of this specification. Place the mixed material on the prepared subgrade or 

subbase in layers of uniform thickness with an approved spreader. Place 

the layers so that when compacted they will be true to the grades or levels 

required with the least possible surface disturbance. Where the base course 

is placed in more than one layer, clean the previously constructed layers 

of loose and foreign matter by sweeping with power sweepers, power brooms, 

or hand brooms, as directed. Make adjustments in placing procedures or 

equipment as may be directed by the Contracting Officer to obtain true 

grades, to minimize segregation and degradation, to adjust the water 

content, and to insure an acceptable base course. 

  

3.7 LAYER THICKNESS 

 

Compact the completed base course to the thickness indicated. No individual 

layer may be thicker than 6 inches nor be thinner than 3 inches in compacted 

thickness. Compact the base course(s) to a total thickness that is within 1/2 

inch of the thickness indicated. Where the measured thickness is more than 

1/2 inch deficient, correct such areas by scarifying, adding new material of 

proper gradation, reblading, and recompacting as directed. Where the 

measured thickness is more than 1/2 inch thicker than indicated, the course 

will be considered as conforming to the specified thickness requirements. The 

average job thickness will be the average of all thickness measurements taken 

for the job and must be within 1/4 inch of the thickness indicated. 

 

3.8 COMPACTION 

 

Compact each layer of the base course, as specified, with approved 

compaction equipment. Maintain water content during the compaction 

procedure to within plus or minus 2 percent of the optimum water content 

determined from laboratory tests as specified in this Section. 

Begin rolling at the outside edge of the surface and proceed to the center, 

overlapping on successive trips at least one-half the width of the roller. 
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Slightly vary the length of alternate trips of the roller. Adjust speed of 

the roller as needed so that displacement of the aggregate does not occur. 

Compact mixture with hand-operated power tampers in all places not 

accessible to the rollers. Continue compaction until each layer is 

compacted through the full depth to at least 100 percent of laboratory 

maximum density. Make such adjustments in compacting or finishing 

procedures as may be directed by the Contracting Officer to obtain true 

grades, to minimize segregation and degradation, to reduce or increase 

water content, and to ensure a satisfactory base course. Remove any 

materials found to be unsatisfactory and replace with satisfactory material 

or rework, as directed, to meet the requirements of this specification. 

  

3.11 FINISHING 

 

Finish the surface of the top layer of base course after final compaction 

by cutting any overbuild to grade and rolling with a steel-wheeled roller. 

Do not add thin layers of material to the top layer of base course to meet 

grade. If the elevation of the top layer of base course is 1/2 inch or 

more below grade, scarify the top layer to a depth of at least 3 inches and 

blend new material in and compact to bring to grade. Make adjustments to 

rolling and finishing procedures as directed by the Contracting Officer to 

minimize segregation and degradation, obtain grades, maintain moisture 

content, and insure an acceptable base course. Should the surface become 

rough, corrugated,   uneven in texture, or traffic marked prior to 

completion, scarify the unsatisfactory portion and rework and recompact it 

or replace as directed. 

 

3.12 SMOOTHNESS TEST 

 

Construct the top layer so that the surface shows no deviations in excess 

of 3/8 inch when tested with a 12 foot straightedge. Take measurements in 

successive positions parallel to the centerline of the area to be paved. 

 

 

3.13 FIELD QUALITY CONTROL 

 

3.14 TRAFFIC 

 Do not allow traffic on the completed base course. Do not allow heavy 

equipment on the completed base course except when necessary for 

construction. When it is necessary for heavy equipment to travel on the 

completed base course, protect the area against marring or damage to the 

completed work. 

 

3.15 MAINTENANCE 

 

Maintain the base course in a satisfactory condition until the full 

pavement section is completed and accepted. Immediately repair any 

defects and repeat repairs as often as necessary to keep the area intact.

 Retest any base course that was not paved over prior to the onset 

of winter to verify that it still complies with the requirements of this 

specification. Rework or replace any area of base course that is damaged as 

necessary to comply with this specification. 

 

3.16 DISPOSAL OF UNSATISFACTORY MATERIALS 

 

Dispose of any unsuitable materials that have been removed as directed. No 

additional payments will be made for materials that have to be replaced. 

 

-- End of Section -- 
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SECTION 32 01 16.71 

COLD MILLING ASPHALT 

PAVING 

02/17 

 
 

1.1.1 Measurement 

 

The quantity of milled pavement will be the number of square meters 

yards completed and accepted as determined by the Contracting 

Officer.

 Det

ermine the number of square yards of milled pavement by measuring the 

length and width of the milled surface within the specified work 

area. 

Measure the width of the area to the closest inch and measure the 

length of the area to the closest foot. 

 

1.2 QUALITY ASSURANCE 

 

1.2.1 Grade 

 

Mill pavement such that the finished surface conforms to the lines, 

grades, and cross sections indicated. The maximum allowable 

deviation of the finished milled pavement surfaces from the 

established plan grade line and elevation will be 1/4 inch. The 

deviations from the plan grade line and elevation will not be 

permitted in areas of pavements where closer conformance with planned 

grade and elevation is required for the proper functioning of 

appurtenant structures involved. 

 

1.2.2 Surface Smoothness 

 

The maximum allowable deviation of the finished surfaces from the 

testing edge in the transverse or longitudinal direction will be 1/4 

inch. 

 

1.2.3 Traffic Control 

 

Provide all necessary traffic controls during milling operations. 

 

1.3 EQUIPMENT, TOOLS, AND MACHINES 

 

Maintain in a satisfactory working condition equipment, tools, and 

machines used in the performance of the work. 

 

1.3.1 Cold-Milling Machine 

 

Provide a cold-milling machine which is self-propelled, capable of 

milling the pavement to a specified depth and smoothness and of 

establishing grade control; with means of controlling transverse slope 

and dust produced during the pavement milling operation. Machine will 

have capability of adding water in front of equipment to minimize dust 

during milling operation. The machine will have the ability to remove 

the millings or cuttings from the pavement and load them into a truck. 

The milling machine will not damage any part of the pavement structure 
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that is not to be removed. 

 

1.3.1 Cleaning Equipment 

 

Provide cleaning equipment suitable for removing and cleaning loose 

material from the pavement surface. 

 

1.3.2 Straightedge 

 

Furnish and maintain at the site, in good condition, one 12 foot 

straightedge or other suitable device for each milling machine, for 

testing the finished surface. Make straightedge available for 

Government use. Use straightedges constructed of aluminum or other 

lightweight metal, with blades of box or box-girder cross section with 

flat bottom reinforced to insure rigidity and accuracy. Use 

straightedges with handles to facilitate movement on the pavement. 

 

1.4 ENVIRONMENTAL REQUIREMENTS 

 

Do not perform milling when there is accumulation of snow or ice on 

the pavement surface. 

 

 

2.1  MILLING OPERATION 

 

 

A minimum of seven days’ notice is required, prior to start work, for 

the Contracting Officer to coordinate the milling operation with other 

activities at the site. Make sufficient passes so that the 

designated area is milled to the grades and cross sections indicated.

 Mill the pavement in depth increments that will not damage the 

pavement below the designated finished grade. If scabbing occurs, the 

surface will not meet smoothness requirements. Take steps to 

modify the process as needed to prevent scabbing from occuring. Repair 

or replace, as directed, items damaged during milling such as 

manholes, valve boxes, utility lines, pavement that is torn, cracked, 

gouged, broken, or undercut. Remove the milled material from the 

pavement and load into trucks. 

 

2.2 GRADE AND SURFACE-SMOOTHNESS TESTING 

 

2.2.1 Grade-Conformance Tests 

 

 

Test the finished milled surface of the pavement for conformance with 

the plan-grade requirements and for acceptance by the Contracting 

Officer by running lines of levels at intervals of 25 feet 

longitudinally and 25 feet transversely to determine the elevation of 

the completed pavement. Correct variations from the designated grade 

line and elevation in excess of the plan-grade requirements as 

directed. Skin patching for correcting low areas will not be permitted. 

Remove and replace the deficient low area.  

Remove sufficient material to allow at least 1 inch of asphalt 

concrete to be placed. 

 

3.2.1 Surface-Smoothness Tests 

 

After completion of the final milling, the finished milled surface 

will be tested by the Government with a straightedge. Other 
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approved devices may be used, provided that when satisfactorily and 

properly operated, such devices reveal all surface irregularities 

exceeding the tolerances specified. Correct surface irregularities 

that depart from the testing edge by more than 1/4 inch. Skin patching 

for correcting low areas will not be permitted. Remove and replace the 

deficient low area. Remove sufficient material to allow at least 1 

inch of asphalt concrete to be placed. 

 

3.1 REMOVAL OF MILLED MATERIAL 

 

Material that is removed will become the property of the Contractor 

and removed from the site.    

 

-- End of Section -- 



 

SECTION 32 17 23 

PAVEMENT MARKINGS 

08/16 

 

 

1.1.1 Measurement 

 

1.1.1.1 Pavement Striping and Markings 

 

The unit of measurement for pavement markings is the number of square feet 

of striping or markings actually completed and accepted by the Contracting 

Officer. 

 

1.1.1.1 Raised Pavement Markers 

 

The unit of measurement for raised pavement markers is the number 

actually placed as specified and approved by the Contracting Officer. 

 

1.1.1.2 Removal of Pavement Markings on Roads and Automotive Parking 

Areas 

 

The unit of measurement for removal of pavement markings is the number 

of square feet of pavement markings removed as specified and accepted 

by the Contracting Officer. 

 

1.1.2 Payment 

 

The quantities of surface preparation, pavement striping or markings, 

raised pavement markers, and removal of pavement markings determined as 

specified in paragraph Measurement, will be paid for at the contract 

fixed price. The payment constitutes full compensation for furnishing 

all labor, materials, tools, equipment, appliances, and doing all work 

involved in preparing and marking the pavements as shown on the 

drawings.  

 

1.2 REFERENCES 

 

The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to in the text by 

the basic designation only. 

 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 

(AASHTO) 

 

AASHTO M 247 (2013) Standard Specification for Glass Beads Used in 

Pavement Markings 

 

AASHTO M 248 (1991; R 2012) Standard Specification for 

  

Ready-Mixed White and Yellow Traffic Paints 

 

AASHTO M 249 (2012; R2016) Standard Specification for White and 



 

Yellow Reflective Thermoplastic Striping Material (Solid Form) 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM D1652 (2011; E 2012) Standard Test Method for Epoxy Content of 

Epoxy Resins 

 

ASTM D2074 (2007; R2013) Standard Test Methods for Total, Primary, 

Secondary, and Tertiary Amine Values of Fatty Amines by Alternative 

Indicator Method 

 

ASTM D2240 (2015; E 2017) Standard Test Method for Rubber Property - 

Durometer Hardness 

 

ASTM D2621 (1987; R 2016) Standard Test Method for Infrared 

Identification of Vehicle Solids from Solvent-Reducible Paints 

 

ASTM D2697 (2003; R 2014) Volume Nonvolatile Matter in Clear or 

Pigmented Coatings 

 

ASTM D3335 (1985a; R 2014) Low Concentrations of Lead, Cadmium, and 

Cobalt in Paint by Atomic Absorption Spectroscopy 

 

ASTM D3718 (1985a; R 2015) Low Concentrations of Chromium in Paint by 

Atomic Absorption Spectroscopy 

 

ASTM D3924 (2016) Standard Specification for Environment for 

Conditioning and Testing Paint, Varnish, Lacquer, and Related Materials 

 

ASTM D3960 (2005; R 2013) Determining Volatile Organic Compound (VOC) 

Content of Paints and Related Coatings 

 

ASTM D4060 (2014) Abrasion Resistance of Organic Coatings by the Taber 

Abraser 

 

ASTM D4061 (2013) Standard Test Method for Retroreflectance of 

Horizontal Coatings 

 

ASTM D4280 (2012) Extended Life Type, Nonplowable, Raised, 

Retroreflective Pavement Markers 

 

ASTM D4383 (2012) Standard Specification for Plowable, Raised 

Retroreflective Pavement Markers 

 

ASTM D4505 (2012; R 2017) Standard Specification for Preformed 

Retroflective Pavement Marking Tape for Extended Service Life 

  

ASTM D4541 (2017) Standard Test Method for Pull-Off Strength of 

Coatings Using Portable Adhesion Testers 

 

ASTM D471 (2016a) Standard Test Method for Rubber Property - Effect of 

Liquids 

 

ASTM D476 (2015) Dry Pigmentary Titanium Dioxide Pigments 



 

 

ASTM D522/D522M (2014) Mandrel Bend Test of Attached Organic Coatings 

 

ASTM D638 (2014) Standard Test Method for Tensile Properties of 

Plastics 

 

ASTM D6628 (2003; R 2015) Standard Specification for Color of Pavement 

Marking Materials 

 

ASTM D695 (2010) Standard Test Method for Compressive Properties of 

Rigid Plastics 

 

ASTM D711 (2010; R 2015) No-Pick-Up Time of Traffic Paint 

 

ASTM D7234 (2012) Standard Test Method for Pull-Off Adhesion Strength 

of Coatings on Concrete Using Portable Pull-Off Adhesion Testers 

 

ASTM D823 (2018) Standard Practices for Producing Films of Uniform 

Thickness of Paint, Coatings, and Related Products on Test Panels 

 

ASTM E1347 (2006; R 2011) Color and Color Difference Measurement by 

Tristimulus (Filter) Colorimetry 

 

ASTM E1710 (2011) Standard Test Method for Measurement of 

Retroreflective Pavement Marking Materials with CEN-Prescribed Geometry 

Using a Portable Retroreflectometer 

 

ASTM E2177 (2011) Standard Test Method for Measuring the Coefficient of 

Retroreflected Luminance (RL) of Pavement Markings in a Standard 

Condition of Wetness 

 

ASTM E2302 (2003; R 2016) Standard Test Method for Measurement of the 

Luminance Coefficient Under Diffuse Illumination of Pavement Marking 

Materials Using a Portable Reflectometer 

 

ASTM G154 (2016) Standard Practice for Operating Fluorescent Light 

Apparatus for UV Exposure of Nonmetallic Materials 

  

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI) 

 

ICRI 03732 (1997) Selecting and Specifying Concrete Surface Preparation 

for Sealers, Coatings, and Polymer Overlays 

 

MASTER PAINTERS INSTITUTE (MPI) 

 

MPI 32 (2012) Traffic Marking Paint, S.B. 

 

MPI 97  (2012) Traffic Marking Paint, Latex SOCIETY OF 

AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE) 

SAE AMS-STD-595A (2017) Colors used in Government Procurement 

 

U.S. FEDERAL AVIATION ADMINISTRATION (FAA) 

 

FAA AC 150/5370-10 (2018; Rev H; Errata 1 2019) Standard 



 

Specifications for Construction of Airports 

 

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA) 

 

MUTCD (2015) Manual on Uniform Traffic Control Devices 

 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

 

FS TT-B-1325 (Rev D; Notice 1; Notice 2 2017) Beads (Glass Spheres) 

Retro-Reflective (Metric) 

 

FS TT-P-1952 (2015; Rev F) Paint, Traffic and Airfield Markings, 

Waterborne 

 

 

1.3 QUALITY ASSURANCE 

 

1.3.1 Regulatory Requirements 

 

Submit certificate stating that the proposed pavement marking paint 

meets the Volatile Organic Compound, (VOC) regulations of the local Air 

Pollution Control District having jurisdiction over the geographical 

area in which the project is located. Submit Safety Data Sheets for 

each product. 

 

1.3.2 Qualifications 

 

Submit documentation certifying that pertinent personnel are qualified 

for equipment operation and handling of applicable chemicals. The 

documentation should include experience on five projects of similar 

size and scope with references for all personnel. 

 

 

1.4 DELIVERY AND STORAGE 

 

Deliver paint materials, thermoplastic compound materials, and 

reflective media in original sealed containers that plainly show the 

designated name, specification number, batch number, color, date of 

manufacture, manufacturer's directions, and name of manufacturer. 

 

1.5 PROJECT/SITE CONDITIONS 

 

1.5.1 Environmental Requirements 

 

1.5.1.1 Weather Limitations for Application 

 

 

Apply pavement markings to clean, dry surfaces, and unless otherwise 

approved, only when the air and pavement surface temperature is at 

least 5 degrees F above the dew point and the air and pavement 

temperatures are within the limits recommended by the pavement marking 

manufacturer. Allow pavement surfaces to dry after water has been 

used for cleaning or rainfall has occurred prior to striping or 

marking. Test the pavement surface for moisture before beginning work 



 

each day and after cleaning. Do not commence marking until the pavement 

is sufficiently dry and the pavement condition has been approved by the 

Contracting Officer. 

Employ the "plastic wrap method" to test the pavement for moisture as 

specified in paragraph TESTING FOR MOISTURE. 

 

 

1.6. Traffic Controls 

 

 

Place warning signs conforming to MUTCD near the beginning of the 

worksite and well ahead of the worksite for alerting approaching 

traffic from both directions. Place small markers along newly 

painted lines or freshly placed raised markers to control traffic and 

prevent damage to newly painted surfaces or displacement of raised 

pavement markers. Mark painting equipment with large warning signs 

indicating slow-moving painting equipment in operation. 

 

When traffic must be rerouted or controlled to accomplish the work, 

provide necessary warning signs, flag persons, and related equipment 

for the safe passage of vehicles. 

 

 

2.1 EQUIPMENT 

 

2.1.1 Surface Preparation and Paint Removal 

 

 

2.1.1.1 Surface Preparation Equipment for Roads and Automotive 

Parking Areas 

 

Submit a surface preparation equipment list by serial number, type, 

model, and manufacturer. Include descriptive data indicating area of 

coverage per pass, pressure adjustment range, tank and flow capacities, 

and safety precautions required for the equipment operation.

 Mobile equipment must allow for removal of markings without 

damaging the pavement surface or joint sealant. Maintain machines, 

tools, and equipment used in the performance of the work in 

satisfactory operating condition. 

 

 

2.1.2 Application Equipment 

 

Submit application equipment list appropriate for the material(s) to be 

used. Include manufacturer's descriptive data and certification for the 

planned use that indicates area of coverage per pass, pressure 

adjustment range, tank and flow capacities, and all safety precautions 

required for operating and maintaining the equipment. Provide and 

maintain machines, tools, and equipment used in the performance of the 

work in satisfactory operating condition, or remove them from the work 

site. Provide mobile and maneuverable application equipment to the 

extent that straight lines can be followed and normal curves can be 

made in a true arc. 

 



 

2.1.2.1 Paint Application Equipment 

 

2.1.2.1.1 Hand-Operated, Push-Type Machines 

 

 

Provide hand-operated push-type applicator machine of a type commonly 

used for application of water based paint or two-component, chemically 

curing paint, thermoplastic, or preformed tape, to pavement surfaces 

for small marking projects, such as legends and cross-walks, automotive 

parking areas, or surface painted signs. Provide applicator machine 

equipped with the necessary tanks and spraying nozzles capable of 

applying paint uniformly at coverage specified. Hand operated spray 

guns may be used in areas where push-type machines cannot be used. 

 

2.1.2.1.2 Self-Propelled or Mobile-Drawn Spraying Machines 

 

Provide self-propelled or mobile-drawn spraying machine with suitable 

arrangements of atomizing nozzles and controls to obtain the specified 

results. Provide machine having a speed during application capable of 

applying the stripe widths indicated at the paint coverage rate 

specified herein and of even uniform thickness with clear-cut edges. 

 

2.1.2.1.2.1 Road Marking 

 

Provide equipment used for marking roads capable of placing the 

prescribed number of lines at a single pass as solid lines, 

intermittent lines, or a combination of solid and intermittent lines 

using a maximum of three different colors of paint as specified. 

 

 

2.1.2.1.2.2 Hand Application 

 

Provide spray guns for hand application of paint in areas where the 

mobile paint applicator cannot be used. 

 

2.1.2.2 Thermoplastic Application Equipment 

 

2.1.2.2.1 Thermoplastic Material 

 

Apply thermoplastic material with equipment that is capable of 

providing continuous uniformity in the dimensions and reflectorization 

of the marking. 

 

2.1.2.2.2 Application Equipment 

 

a. Provide application equipment capable of continuous mixing and 

agitation of the material, with conveying parts which prevent 

accumulation and clogging between the main material reservoir and the 

extrusion shoe or spray gun. All parts of the equipment which come 

into contact with the material must be easily accessible and exposed 

for cleaning and maintenance. All mixing and conveying parts up to 

and including the extrusion shoes and spray guns must maintain the 

material at the required temperature with heat-transfer oil or 

electrical-element-controlled heat. 



 

 

b. Provide application equipment constructed to ensure continuous 

uniformity in the dimensions of the stripe. Provide an applicator with 

  

a means for cleanly cutting off stripe ends squarely and providing a 

method of applying "skiplines." Provide equipment capable of applying 

varying widths of traffic markings. 

 

c. Provide mobile and maneuverable application equipment allowing 

straight lines to be followed and normal curves to be made in a true 

arc. Provide equipment used for the placement of thermoplastic pavement 

markings of two general types: mobile applicator and portable 

applicator. 

 

d. Equip the applicator with a pressurized or drop-on type bead 

dispenser capable of uniformly dispensing reflective glass spheres at 

controlled rates of flow. The bead dispenser must operate 

automatically to begin flow prior to the flow of binder to assure that 

the strip is fully reflectorized. 

 

2.1.2.2.3 Mobile Application Equipment 

 

Provide a truck-mounted, self-contained pavement marking machine that 

is capable of hot applying thermoplastic by either the extrusion or 

spray method. 

 

a. Equip the unit to apply the thermoplastic marking material at 

temperatures according to the manufacturer's instructions, at widths 

varying from 3 to 12 inches, with an automatic pressurized or drop-on 

bead dispensing system, capable of operating continuously, and of 

installing a minimum of 20,000 lineal feet of longitudinal markings in 

an 8-hour day. 

 

b. Equip the mobile unit with a melting kettle which holds a minimum 

of 6000 pounds of molten thermoplastic material; capable of heating the 

thermoplastic composition to temperatures as recommended by the 

manufacturer. Use a thermostatically controlled heat transfer liquid. 

Heating of the composition by direct flame is not allowed. 

Oil and material temperature gauges must be visible at both ends of the 

kettle. 

 

c. Equip mobile units for application of extruded markings with a 

minimum of two extrusion shoes; located one on each side of the truck, 

capable of marking simultaneous edge line and centerline stripes; each 

being a closed, oil-jacketed unit; holding the molten thermoplastic at 

a temperature as recommended by the manufacturer; and capable of 

extruding a line of 3 to 8 inches in width; and at a thickness of not 

less than 0.120 inch nor more than 0.190 inch, of generally uniform 

cross section. 

 

d. Equip mobile units for application of spray markings with a spray 

gun system capable of marking simultaneous edgeline and centerline 

stripes. Surround (jacket) the spray system with heating oil to 

maintain the molten thermoplastic at a temperature of 375 to 425 



 

degrees F, capable of spraying a stripe of 3 to 12 inches in width, and 

in thicknesses varying from 0.060 inch to 0.098 inch, of generally 

uniform cross section. 

 

e. Equip the mobile unit with an electronic programmable line 

pattern control system, capable of applying skip or solid lines in any 

sequence, through any and all of the extrusion shoes, or the spray 

guns, and in programmable cycle lengths. In addition, equip the 

mobile unit with an automatic counting mechanism capable of recording 

the number of lineal meters feet of thermoplastic markings applied to 

the pavement surface with an accuracy of 0.5 percent. 

 

2.1.2.2.4 Portable Application Equipment 

 

Provide portable hand-operated equipment, specifically designed for 

placing special markings such as crosswalks, stop bars, legends, 

arrows, and short lengths of lane, edge and centerlines; and capable of 

applying thermoplastic pavement markings by the extrusion method. Equip 

the portable applicator with all the necessary components, including a 

materials storage reservoir, bead dispenser, extrusion shoe, and 

heating accessories, capable of holding the molten thermoplastic at the 

temperature recommended by the manufacturer, and of extruding a line of 

75 to 305 mm 3 to 12 inches in width, and in thickness of not less than 

3 mm nor more than 5 mm 0.120 inch nor more than 0.190 inch and of 

generally uniform cross section. 

 

2.1.2.3 Reflective Media Dispenser 

 

Attach the dispenser for applying the reflective media to the [paint] 

[thermoplastic] dispenser and designed to operate automatically and 

simultaneously with the applicator through the same control mechanism.

 The bead applicator must be capable of adjustment and designed to 

provide uniform flow of reflective media over the full length and width 

of the stripe at the rate of coverage specified in paragraph 

APPLICATION. 

 

2.1.2.4 Preformed Tape Application Equipment 

 

Provide and use mechanical application equipment for the placement of 

preformed marking tape which is a mobile pavement marking machine 

specifically designed for use in applying pressure-sensitive pavement 

marking tape of varying widths. Equip the applicator with rollers, or 

other suitable compaction device to provide initial adhesion of the 

material with the pavement surface. Use additional tools and devices 

as needed to properly seat the applied material as recommended by the 

manufacturer. 

 

2.2 MATERIALS 

 

 

Use thermoplastic paint for automotive striping and parking areas. The 

maximum allowable VOC content of pavement markings is 150 grams per 

liter. Color of markings are indicated on the drawings and must conform 

to ASTM D6628 for roads and automotive parking areas and SAE AMS-STD-



 

595A for airfields. Provide materials conforming to the requirements 

specified herein. 

 

 

2.2.1 Thermoplastic Compound 

 

 

2.2.1.1 Composition Requirements 

 

Thermoplastic compound must conform to AASHTO M 249. Formulate the 

binder component as an alkyd resin. 

 

3.1 Raised Pavement Markers 

 

Align prefabricated markers carefully at the spacing indicated on the 

drawings and permanently fix in place by means of epoxy adhesives.

 To ensure good bond prior to applying adhesive, thoroughly clean 

all areas where markers are to be set by water blasting and use of 

compressed air. 

 

3.2 Preformed Tape 

 

The pavement surface and ambient air temperature must be a minimum of 

60 degrees F and rising. Place the preformed markings in accordance 

with the manufacturer's written instructions. 

 

3.3 Cleanup and Waste Disposal 

 

Keep the worksite clean and free of debris and waste from the removal 

and application operations. Dispose of debris at approved sites. 

 

3.4 Material Inspection 

 

Examine material at the job site to determine that it is the material 

referenced in the report of test results or certificate of compliance. 

Provide test results substantiating conformance to the specified 

requirements with each certificate of compliance. 

 

3.5 Dimensional Tolerances 

 

Apply all markings in the standard dimensions provide in the drawings.

 New markings may deviate a maximum of 10 percent larger than the 

standard dimension. The maximum deviation allowed when painting over 

an old marking is up to 20 percent larger than the standard dimensions. 

 

 

3.6 Bond Failure Verification 

 

Inspect newly applied markings for signs of bond failure based on 

visual inspection and comparison to results from Test Stripe 

Demonstration paragraph. 

 

 

-- End of Section --  
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