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What is WMA?What is WMA?

•• WMA encompasses a wide range ofWMA encompasses a wide range of
enabling technologies that enhance asphaltenabling technologies that enhance asphalt
production and/or layproduction and/or lay--down properties…down properties…

•• WMA is produced at temperaturesWMA is produced at temperatures
significantly lower than typical hotsignificantly lower than typical hot--mixmix
asphalt.asphalt.
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Brief WMA History…Brief WMA History…

•• 1995 Preliminary Lab Experiments1995 Preliminary Lab Experiments
•• 1997 German Bitumen Forum1997 German Bitumen Forum
•• 20002000 EuroasphaltEuroasphalt && EurobitumeEurobitume CongressCongress
•• NAPA 2002 European Scan TourNAPA 2002 European Scan Tour

–– Germany and NorwayGermany and Norway

•• NAPA 2003 Annual ConventionNAPA 2003 Annual Convention
–– San Diego, CASan Diego, CA

•• 2004 First public demonstration in US2004 First public demonstration in US
–– World of AsphaltWorld of Asphalt –– Nashville, TNNashville, TN

•• 2005 WMA Technical Working Group Established2005 WMA Technical Working Group Established
•• 2007 AASHTO FHWA International Scan Tour2007 AASHTO FHWA International Scan Tour
•• 2008 First US International Conference on WMA2008 First US International Conference on WMA



Factors Driving DevelopmentFactors Driving Development

1.1. Improvement in field compaction… lessImprovement in field compaction… less
variable … better performance!!!variable … better performance!!!

2.2. Environmental and sustainable developmentEnvironmental and sustainable development
concerns, “Green Highway Construction”concerns, “Green Highway Construction”
a.a. Reduction in energy consumption (fossilReduction in energy consumption (fossil

fuels)fuels)
b.b. Reduction in COReduction in CO22 and other emissionsand other emissions

3.3. Worker comfort … reduced fatigueWorker comfort … reduced fatigue
4.4. Extension of paving season and potential forExtension of paving season and potential for

longer haul distanceslonger haul distances



Currently Twenty Two (22)
Technologies Marketed and

Available in the US.

How Many WMA Technologies
are Available in the US?
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KOLO

Lake Asphalt of
Trinidad and Tobago

http://www.pqcorp.com/pqhome.asp
http://www.meekerequipment.com/index.htm


Warm Mix Asphalt (WMA)Warm Mix Asphalt (WMA)

General Technology CategoriesGeneral Technology Categories::

•• Materials ProcessingMaterials Processing

•• Organic AdditivesOrganic Additives

•• Chemical AdditivesChemical Additives

•• Foaming ProcessesFoaming Processes

•• Hybrid SystemsHybrid Systems
(combination of technologies)(combination of technologies)



DOT WMA Projects & Specifications
as of March 2010 - (limited to State DOT projects only)
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Specifications DevelopedSpecifications Developed

No reportNo report
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50% of respondents reported



Interstate Highway WMA Usage
as of March 2010 - WMA Interstate Projects Only
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Summary of Potential Changes
• Addition to AASHTO R35 “Standard Practice for

Superpave Volumetric Design for (HMA)”

• Specimen Fabrication Procedures

• Recommended Binder Grade Changes Based on
Production Temperature (Binder ageing index)

• Coating Evaluated at Production Temperature

• Rutting Resistance Evaluated for 3 Million ESAL
or Greater

NCHRP 09NCHRP 09--43 “Mix Design Practices43 “Mix Design Practices
for Warm Mix Asphaltfor Warm Mix Asphalt””



•• Emphasis on “Performance”Emphasis on “Performance”

–– Asphalt Mixture Performance Tester (AMPT)Asphalt Mixture Performance Tester (AMPT)

•• Flow Number (Fn), mixture ruttingFlow Number (Fn), mixture rutting

•• Dynamic Modulus (E*), mixture stiffnessDynamic Modulus (E*), mixture stiffness

–– Loaded wheel rut testingLoaded wheel rut testing

•• Hamburg or APAHamburg or APA

–– Moisture Susceptibility TestingMoisture Susceptibility Testing

Other WMA TestingOther WMA Testing



WMA Technical Working GroupWMA Technical Working Group

FHWA / NAPA sponsored

Co-Chairs
Matthew Corrigan, FHWA

Ron White, Industry

Represented
State DOT

State APA

NCAT

Hot Mix Asphalt Industry

AASHTO

Labor

NIOSH

warmmixasphalt.comwarmmixasphalt.com



•• FHWA onFHWA on--site Mobile Laboratory Supportsite Mobile Laboratory Support

•• Sponsor NCAT Effort (MI, MO, OH, TN, WI)Sponsor NCAT Effort (MI, MO, OH, TN, WI)

•• WMA Best Practices QIC 125WMA Best Practices QIC 125

•• Guide Specification for HighwayGuide Specification for Highway
ConstructionConstruction

•• Synthesis/Collection of information on StateSynthesis/Collection of information on State
DOT usage/implementation of WMADOT usage/implementation of WMA

WMA TWGWMA TWG –– Key ActivitiesKey Activities



DIVISION 400 FLEXIBLE
PAVEMENTS

SECTION 401 HOT MIX ASPHALT
(HMA) PAVEMENTS

401.01 Description

401.02 Material

401.03 Construction

401.04 Measurement

401.05 Payment

AASHTO Guide Specification for Highway
Construction 2008

13



Warm Mix Asphalt (WMA) Guide Specification forWarm Mix Asphalt (WMA) Guide Specification for
Highway ConstructionHighway Construction

DIVISION 400 - Asphalt
Pavements and Surface
Treatments

SECTION 4XX - WARM MIX
ASPHALT (WMA) PAVEMENTS

4XX.01 Description

4XX.02 Material

4XX.03 Construction

4XX.04 Measurement

4XX.05 Payment



•• Develop laboratory short term aging thatDevelop laboratory short term aging that
correlates with plant processingcorrelates with plant processing

•• Conditioning criteria for mechanical testingConditioning criteria for mechanical testing
of WMAof WMA

•• National Evaluation Program for WMANational Evaluation Program for WMA
additives technologiesadditives technologies

•• Quality control and acceptance testing forQuality control and acceptance testing for
WMA mixturesWMA mixtures

•• 2011 International Conference2011 International Conference

WMA TWG future initiatives?WMA TWG future initiatives?



– Stockpile Moisture Management

– Burner Adjustments and
Efficiency

– Aggregate Drying and Baghouse
Temperatures

– Drum Slope and Flighting

– Combustion Air

– RAP usage

– Placement Changes

Quality Improvement Series 125
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WarmWarm--Mix Asphalt : Best PracticesMix Asphalt : Best Practices



• Joint Program w/

FHWA, AASHTO,

NCHRP and Industry

• Publication

FHWA-PL-08-007

• Scan Final Report

– .pdf available at

WMA International Scan TourWMA International Scan Tour

http://international.fhwa.dot.http://international.fhwa.dot.
gov/pubs/pl08007/index.cfmgov/pubs/pl08007/index.cfm



Investigation and Implementation PremiseInvestigation and Implementation Premise

Although there are many factors driving
the development and implementation of
WMA technologies globally, in order for
WMA to succeed in the US, WMAWMA
pavements must have equal or betterpavements must have equal or better
performance when compared toperformance when compared to
traditional HMA pavements.traditional HMA pavements.

Warm Mix AsphaltWarm Mix Asphalt



“The collective efforts from highway agencies and industry“The collective efforts from highway agencies and industry
partners to advance warm mix asphalt technologies as apartners to advance warm mix asphalt technologies as a
standard practice has been tremendous.”standard practice has been tremendous.”

--Peter Stephanos, Director,Peter Stephanos, Director,
Office of Pavement Technology, FHWAOffice of Pavement Technology, FHWA

“WMA technology provides an important tool to the pavement“WMA technology provides an important tool to the pavement
engineer … designers and contractors alike now have a greatengineer … designers and contractors alike now have a great
opportunity to learn more about this promising practice whichopportunity to learn more about this promising practice which
is revolutionizing the paving industry in North America.”is revolutionizing the paving industry in North America.”

--Pete Grass, President, Asphalt InstitutePete Grass, President, Asphalt Institute

“WMA is the future of flexible pavements in the U.S. …“WMA is the future of flexible pavements in the U.S. …
lowering our production and paving temperatures promiseslowering our production and paving temperatures promises
improved energy consumption, operations, and quality.”improved energy consumption, operations, and quality.”

--Mike Acott, President, NAPAMike Acott, President, NAPA

Testimonials ……………Testimonials ……………



WARM MIX ASPHALTWARM MIX ASPHALT
“INNOVATION IN PRACTICE”“INNOVATION IN PRACTICE”
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EDC WMA Deployment StatusEDC WMA Deployment Status

WMA implementation plans/goals in 40WMA implementation plans/goals in 40
states by end 2011states by end 2011

WMA implementation goals achieved byWMA implementation goals achieved by
end 2012end 2012
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http://www.fhwa.dot.gov/evhttp://www.fhwa.dot.gov/ev
erydaycountserydaycounts
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