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What is Warm Mix Asphalt (WMA)?

Technology that allows the reduction of 

mixing temperature by 20 to 100 F

50 F typical

Acts as a lubricator, not viscosity reducer

Reduces surface tension of asphalt binder

Allows binder to flow and coat aggregates
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Potential Benefits of WMA

Environmental

Lower greenhouse gas emissions (~30-90%)

Lower fuel consumption (~30%)

Operational

Lower plant wear

Better compaction

More comfortable working conditions

Performance

Can use RAP and/or shingles with WMA

Reduced binder aging

Eliminates bumps in overlays
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2008 MnROAD Construction
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Mix Design Requirements

Wear and Non-Wear

12.5 mm NMAS

Traffic Level 4

PG 58-34

20% RAP from MnROAD

No requirements for WMA technology

Hardrives chose REVIX (Evotherm 3G)

Next several slides courtesty of Chris Miller, Hardrives



Mn/DOT

Office of  Materials

WMA Laydown

Business as usual – only cooler

Positive comments from the crew

Rolling Pattern Challenges
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Laydown Temp (224 F)
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Density Results

Non-Wear

All cores > 93.0%

Low air voids

Wear

Cores averaged 92%
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WMA vs HMA
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WMA vs. HMA
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WMA vs. HMA
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Lessons Learned

More lab work needed at mix design to determine 

compaction temperature range

Definite energy savings

Appears as though fumes/emissions were less

Equal density appears to be achievable with equal 

or less effort
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Laboratory Test Results
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Sampling and Testing

Samples Collected

• Asphalt Binder

• Asphalt Mixture

Testing Partners

• NCAT

• FHWA

• Texas Transportation Institute

• Ohio University

• University of Minnesota

• Mn/DOT
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Binder DSR Testing
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Binder Low Temperature Testing
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Moisture Damage Potential
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Hamburg Rut Testing
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Lab Cracking Performance
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Lab Cracking Performance (2)
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Field Performance Results
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MnROAD Field Performance

July 2010

Rutting
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MnROAD Field Performance (2)
Ride Quality
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MnROAD Field Performance (3)

1 transverse crack in 5 test sections

Over instrumentation area (inadequate compaction)

25% reflective cracking on 3” WMA overlay

So far, so good
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WMA from a Wider View
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Mn/DOT 2010 Bituminous Specification

Previously WMA was handled on a case-by-

case basis

2009 Position Memo

www.dot.state.mn.us/materials/bituminous.html
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Mn/DOT District 3 and 7 Projects in 2010

First Mn/DOT projects requiring WMA
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WMA Projects in the U.S. (Jan 2010)
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Outstanding Issues

Early Rutting

No known problems have occurred

Binder grade bump may be needed

Moisture Damage

Long Term Performance
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WMA Investigation and Implementation

FHWA working in partnership with AASHTO and 

Industry to implement warm mix

WMA Technical Working Group (TWG)

FHWA Expert Task Groups

Binder, Mixture, RAP, and Modeling

Regional User-Producer Groups

Share data and information

Move out of demonstration phase

Training and Education
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Online Resources

www.warmmixasphalt.com

www.fhwa.dot.gov/pavement/asphalt/wma.cfm

www.hotmix.org

www.asphaltisbest.com
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Publications
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Conclusions

WMA should meet all Superpave 

requirements

Warm mix is the future of asphalt mixtures

Technology providers coming forward

Industry and agencies must work together 

to make it happen

Advantages far outweigh concerns



Mn/DOT

Office of  Materials

Tim Clyne

MnROAD Operations Engineer

651-366-5473

tim.clyne@state.mn.us


