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What is Warm-Mix Asphalt (WMA)?

 Asphalt Mix produced at 40-100ºF less than conventional HMA

 Typically 212-280ºF vs. 320ºF 

 Produced and placed with conventional HMA equipment
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Why Use WMA?

 Environmentally Sound

 Reduces green house gas emissions

 Reduces energy use

 Improves workability 

 Reduces binder aging 

 Reduces paving temperatures

 Offers the potential to increase the % of RAP used in mix

 Offer the potential to extend the paving season
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Deerfield, MA Terminal -

PAVEMENT TYPE: 40% Rap Binder
MHD Binder Course PLANT LOCATION:

DATE: 5/10/2009

STOCKPILE GRADATIONS - % PASSING
BLEND 1-1/2" 1" 3/4" 1/2" 3/8" #4 #8 #16 #30 #50 #100 #200

0 100 100 100 100 100 99 74 45 29 19.5 12.7 7.5
10 100 100 100 100 100 93 80 58 27 11 3.5 2.5
15 100 100 100 100 96 22 2 1 1 0.5 0.5 0.5
0 100 100 100 96 28 3 1 1 1 1 0.5 0.5

35 100 100 96 15 2 1 1 1 1 1 1 1
40 100 100 100 95 91 68 54 40 34 24 11.5 7

         RESULTANT 100 100 100 99 68 62 40 30 22 17 11 5 4.0

1-1/2" 1" 3/4" 1/2" 3/8" #4 #8 #16 #30 #50 #100 #200
100 100 99 68 62 40 30 22 17 11 5 4.0

UAL 72 66 44 33 25 20 13 7 5.0
LAL 95 64 58 36 27 19 14 9 3 3.0
USL 75 69 47 34 26 21 15 9 6.0
LSL 92 61 55 33 26 18 13 7 1 2.0

100 80-100 55-75 28-50 20-38 8-22 5-15 0-5

AGGREGATE: ASPHALT:
 COARSE: Trew Stone LLC. SOURCE(S): Tri State Materials

East Deerfield, MA
 FINE: Natural Sand:  Delta Sand and Gravel Inc., Sunderland, MA GRADE: PG 52-34

Screenings:  Trew stone LLC., Deerfield, MA
OTHER:

RAP 9/16-

NATURAL SAND
 3/8" CRUSHED STONE
 1/2" CRUSHED STONE
 3/4" CRUSHED STONE

Warner Bros.,LLC.
Design of Bituminous Concrete Mixtures

SCREENINGS
MATERIAL

MIX:
PROJECT: Tri State Materials

Trew stone LLC., East Deerfield, MA

 JOB MIX FORMULA

TEMPERATURE: Mixing: 265 f
Final Compaction: 225 f

ACTION LIMIT

 SUSPENSION LIMITS

DESIGN GRADATION BAND
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Deerfield, MA Terminal -
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Deerfield, MA Terminal -
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Deerfield, MA Terminal -
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Deerfield, MA Terminal -
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Saratoga Springs, NY (Palette Stone) -

Binder: PG 64-22 with 
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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Saratoga Springs, NY (Palette Stone) -
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I-78 Somerset County, NJ – AR OGFC 

 I-78 mile marker 29 to 42

 77,270 AADT with 30% trucks

 9.5mm AR OGFC, placed 1 inch compacted

 8.5% Design Binder content using ASTM D-6114 AR

 Average IRI after paving 35 inches per mile (previously 70)
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I-78 Somerset County, NJ – AR OGFC
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I-78 Somerset County, NJ – AR OGFC
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I-78 Somerset County, NJ – AR OGFC with NuStar EVOTHERM 
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I-78 Somerset County, NJ – AR OGFC
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Overlay Tester

 Sample size: 6’’ long by 3’’ 
wide by 1.5’’ high

 Loading: Continuously 
triangular displacement 5 sec 
loading and 5 sec unloading

 Definition of failure

– Discontinuity in Load vs
Displacement curve 

Fixed plate

2 mm (0.08 in)

Aluminum plates

150 mm (6 in)

Sample

Movable plate

plate

Ram direction

38 mm (1.5 in)
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Typical NJDOT (Surface Course) Overlay Mixes
NJ I95 (2007)
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Warm Mix and Crack Resistance

 The use of warm mix asphalt may help in reducing cracking 
potential of asphalt mixtures
– Reduces oxidation aging of base asphalt binder at higher 

temperatures
– Reduces polymer degradation at higher temperatures
– May reduce asphalt binder absorption when produced at lower 

temperature (results in higher effective asphalt contents) 
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Overlay Tester Cracking Results
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Emissions Testing

 Looked at quantifying emission 
reduction at paver with and 
without WMA

 Used portable emissions tester 
mounted to railing on back of 
paver (where workers would 
stand)
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Example of Typical Emissions at Paver
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Plymouth, MA Rt. 3 (P.A. Landers) -

 AR GG mix – 1/2 ‘’ nominal maximum size

 7.5% ASTM D-6114 AR Binder

 1 ¼’’ compacted over micro-milled surface

 20,000 ton night paving project

 Current spec requires 55F pavement temperature

 With             , Mass Highway will reduce pavement 
temperature to 45F for last 5,000 tons
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Plymouth, MA Rt. 3 (P.A. Landers) -
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PaveCool (Minnesota DOT program)
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Plymouth, MA Rt. 3 (P.A. Landers) -
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Plymouth, MA Rt. 3 (P.A. Landers) -
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Summary

WMA is:
 Environmentally sound

 Greatly reduces emissions

 Reduces Binder aging

 Has been used successfully in many applications

 Offers the potential to increase the % of RAP in mix

 Offers the potential to extend the paving season

 Very user Friendly
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THANK YOU

Products & Services
 WMA Binder
 Asphalt Rubber SAM & SAMI

 FiberMat® SAM & SAMI

 NovaChip®

 Chip Seals 
 Liquid Calcium/Magnesium Chloride
 Full Depth Reclamation
 Hot & Cold Mix Asphalt
 CRMB for HMA

Rod Birdsall, PE
Consultant
(800) 343-9620
(413) 687-2208 (Mobile)
rbirdsall@asmg.com
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