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The Innovations 

Warm Mix Asphalt (WMA) 

Precast Bridge Elements 

Geosynthetic Reinforced Soil 

Safety Edge 

Adaptive Traffic Control Technology 
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Our Visit Today 

What is the EDC 
Technology & 
Innovation? 

Current State of 
the Technology 

Barriers to 
Implementation 

State-based 
Technology 
Discussions 
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Current State of the Technology 
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What is WMA? 

ÅWMA encompasses a wide range of 
enabling technologies that enhance 
asphalt production and/or lay-down 
ǇǊƻǇŜǊǘƛŜǎΧ 
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Warm Mix Asphalt 
Technologies 
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What is available? 



Warm Mix Asphalt 
General Technology Categories: 

ÅMaterials Processing 

ÅOrganic Additives 

ïwax, zeolites, other 

ÅChemical Additives 

ÅFoaming Processes 

ïwater injection, zeolites 

ÅHybrid Systems                       
(combination of technologies) 
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ÅMaterials Processing 

ïA different way of introducing materials in 

comparison to traditional HMA production 

ÅMultiple binder sources blended in line at the 

mixture production plant, or 

ÅDivert a portion of the aggregate structure 

away from the dryer process and introduce 

later in the mixing process 

** Technology Overview 
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**FHWA does not endorse any particular proprietary product or technology. 



ÅMaterials Processing 

ïWAM-Foam 

ïLow Emission Asphalt 

KOLO 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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ÅMixture & Binder additives 
ïMix additives 
ÅIntroduced by additive metering/dosage 

equipment installed at the plant 

ïBinder additives 
ÅIntroduced by additive metering/dosage 

equipment installed at the plant, or 

ÅIntroduced by asphalt refiner/supplier  and 
certified with type and dosage 

 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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ÅMix or Binder additives (Chemical) 

ïEvotherm (ET, DAT, 3G) 

ïREVIX (Evotherm 3G) 

ïCecabase RT 

ïIterlow-T or HyperTherm 

Mathy Tech. & Eng. Services and 
Paragon Technical Services, Inc 

 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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ÅMix or Binder additives (wax) 

ïSasobit 

ïRediset WMX 

ïSonneWarmix 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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ÅMix additives (zeolite: water bearing   
      mineral filler) 

ïAspha-Min 

ïAdvera 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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http://www.pqcorp.com/pqhome.asp


ÅWater injection at the plant 

ïUltrafoam GX 

ïTerex 

ïDouble Barrel Green & Green Pac 

ïStansteel 

ïAquablack 
   (continued) 

**FHWA does not endorse any particular proprietary product or technology. 

** Technology Overview 
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ÅWater injection at the plant 

ïECOFOAM-II 

ïMeeker WMA 

ïAquaFoam 

ïTri-Mix 

** Technology Overview 

**FHWA does not endorse any particular proprietary product or technology. 
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http://www.meekerequipment.com/index.htm


Warm Mix Asphalt 
Implementation Status 
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History and Deployment 

Resources 

 



Investigation 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, WMA pavements must 
have equal or better performance when 
compared to traditional HMA pavements. 

Warm Mix Asphalt (WMA) 
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ά¢ƘŜ ŎƻƭƭŜŎǘƛǾŜ ŜŦŦƻǊǘǎ ŦǊƻƳ ƘƛƎƘǿŀȅ ŀƎŜƴŎƛŜǎ ŀƴŘ ƛƴŘǳǎǘǊȅ 
partners to advance warm mix asphalt technologies as a 
ǎǘŀƴŘŀǊŘ ǇǊŀŎǘƛŎŜ Ƙŀǎ ōŜŜƴ ǘǊŜƳŜƴŘƻǳǎΦέ 

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

άώ²Ŝϐ ǎǳǇǇƻǊǘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǿŀǊƳ-
ƳƛȄ ŀǎǇƘŀƭǘ Χ ǘƘƛǎ ǿƛƭƭ ƛƴŜǾƛǘŀōƭȅ ōŜŎƻƳŜ ǘƘŜ ǎǘŀƴŘŀǊŘ ǇǊŀŎǘƛŎŜ 
ŦƻǊ ŀǎǇƘŀƭǘ ƳƛȄǘǳǊŜ ǇǊƻŘǳŎǘƛƻƴΦέ 

- Global Asphalt Pavement Alliance 

 

ά²a! ǘŜŎƘƴƻƭƻƎȅ ǇǊƻǾƛŘŜǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǘƻƻƭ ǘƻ ǘƘŜ ǇŀǾŜƳŜƴǘ 
ŜƴƎƛƴŜŜǊ Χ ŘŜǎƛƎƴŜǊǎ ŀƴŘ ŎƻƴǘǊŀŎǘƻǊǎ ŀƭƛƪŜ ƴƻǿ ƘŀǾŜ ŀ ƎǊŜŀǘ 
opportunity to learn more about this promising practice which is 
ǊŜǾƻƭǳǘƛƻƴƛȊƛƴƎ ǘƘŜ ǇŀǾƛƴƎ ƛƴŘǳǎǘǊȅ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀΦέ  

-Pete Grass, President, Asphalt Institute  

 ά²a! ƛǎ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ŦƭŜȄƛōƭŜ ǇŀǾŜƳŜƴǘǎ ƛƴ ǘƘŜ ¦Φ{Φ Χ ƭƻǿŜǊƛƴƎ ƻǳǊ 
production and paving temperatures promises improved energy 
ŎƻƴǎǳƳǇǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴǎΣ ŀƴŘ ǉǳŀƭƛǘȅΦέ 

-Mike Acott, President, NAPA  



Deployment Status 

WMA projects have been completed in over  
40 states 

 

At least 10 State Agencies have adopted 
permissive specifications 

 
  

  tƘƻǘƻΥ aŀƛƴŜ 5h¢ ²a! 5ŜƳƻΧ 
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WMA Trials & Demonstration Projects 
Jan 2007 - All Sources (not limited to DOT projects) 
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Mobile Asphalt Mixture Testing Laboratory 
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WMA Trials & Demonstration Projects 
Jan 2010 - All Sources (not limited to DOT projects) 
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Mobile Asphalt Mixture Testing Laboratory 



Interstate 70, Dillon, CO 

Dillon 

70 miles West of 
Denver, CO 

Elevation    8,800 ς 
11,100 Feet 
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Interstate 70, Dillon, CO 
Technologies Used 

ÅSasobit    (wax) 

ÅAdvera    (zeolite) 

ÅEvotherm ET   (emulsion) 

 

ÅHMA Control Section 
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http://www.pqcorp.com/pqhome.asp


Interstate 70, Dillon, CO 
Technologies Used 
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Interstate 70, Dillon, CO 
Technologies Used 
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East Entrance, Yellowstone, WY 
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East Entrance, Yellowstone N.P. 
Technologies Used 

ÅSasobit    (wax) 

ÅAdvera    (zeolite) 

 

ÅHMA Control Section 
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http://www.pqcorp.com/pqhome.asp


East Entrance, Yellowstone, WY 
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Interstate Highway WMA Usage 
as of March 2010 - WMA Interstate Projects Only 
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Documented WMA Projects 

Compiled as part of NCHRP Project 09-47A courtesy of National Center for Asphalt Technology, Auburn University 
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DOT WMA Projects & Specifications 
as of March 2010 - (limited to State DOT projects only) 

50% of respondents reported  
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No WMA placed 
Demonstration Projects Only 
 ά9ȄǘŜƴǎƛǾŜ ¦ǎŜέ ƻŦ ²a!      
Specifications Developed 

No report 
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WARM MIX ASPHALT - FLORIDA DOT 
άLat[9a9b¢!¢Lhb Lb tw!/¢L/9έ 
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CƭƻǊƛŘŀΩǎ ǇŀǘƘ ǘƻ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΧΦ 

ÅWMA Trial Projects 
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Year Highway Class WMA Technology Comments 

2006 Turnpike Aspha-min Control HMA Section, 
OGFC 

2007 Major Arterial Evotherm DAT Control HMA Section  

2007 State Route Water Injection Control HMA Section,  
High RAP 

2008 Interstate 10 Water Injection 
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Florida Trial Project Summary 

ÅTwo lane road 
ï3 to <10 (1 x 106 9{![Ωǎύ 

ïLogging traffic 
 

Å4.9 miles of control 
HMA/high RAP 

Å9.6 miles of WMA/high RAP  
 

ÅSuperpave -12.5 fine mix  
ïPG58-28 

ï45% fractionated RAP 

ïмΦрέ ǎǘǊǳŎǘǳǊŀƭ ƭŀȅŜǊ 
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Water injection WMA Process 

First large production of Water-Injection WMA (besides trials) 
Design called for up to 45% RAP 
QC manager indicated between 40%-45% RAP used  
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Water added at  
 2% by weight of  
 binder. 
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Temperature Targets 

Plant (o F) Field (o F) 

Control mix 310 300 

Warm mix 270 260 



Were challenges encountered? 

ÅState Material Office 
results: 

ïOriginal binder (PG64-
22) did not meet 
viscosity requirements 

ïWMA mix had high AC 
content & low air voids 

ïTensile Strength Ratio 
(TSR) results were low  
ÅHMA control ς 61% 

ÅWMA ς 58% 

 

ÅOvercoming challenges: 

ïSpecified softer binder 
(PG 58-28) 

 

ïPerformed performance 
testing for rutting 
ÅHMA control - 4.1 mm 

ÅWMA - 2.7 mm 
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Florida QC Test Results 

ÅAverage for project 
 

ÅGradation good for both mixtures. 
 

ÅAC slightly high  (0.2%) for warm mix and slightly low 
(0.3%) for control mix. 
 

ÅAir voids: 3.0 for warm mix,  

             3.9 for control mix 
 

ÅDensity: 93.7% for warm  

    and control mixes. 

 



What did we learn? 

ÅBest Practices Learned 
ïStockpile management 
ïPlant processing 
ïWarm-mix technologies may facilitate high RAP   
ïAvoid production of mixtures at various temperatures (i.e. 

warm mix versus hot mix) 
 

ÅWorkability was similar to normal mix 
ïWorkers reported it handled just like normal mix. 

 

Å"There have been no construction or performance 
ǇǊƻōƭŜƳǎ ƴƻǘŜŘ ǘƻ ŘŀǘŜΦέ 
ïJim Musselman, FDOT Materials Engineer 
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Continuing on the path to 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΧΦ 

ÅIssued interim memo in 
2009 to allow WMA. 
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http://www.dot.state.fl.us/statematerialsoffice/administration/resources/library/mat
erialsbulletins/topics/2009/mb03-09.pdf 

http://www.dot.state.fl.us/statematerialsoffice/administration/resources/library/materialsbulletins/topics/2009/mb03-09.pdf
http://www.dot.state.fl.us/statematerialsoffice/administration/resources/library/materialsbulletins/topics/2009/mb03-09.pdf
http://www.dot.state.fl.us/statematerialsoffice/administration/resources/library/materialsbulletins/topics/2009/mb03-09.pdf
http://www.dot.state.fl.us/statematerialsoffice/administration/resources/library/materialsbulletins/topics/2009/mb03-09.pdf


¢ƘŜ ǇŀǘƘ ǘƻ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΧΦ 

ÅChanged Standard Specifications - January 2010 
Warm mix technologies (additives, foaming techniques, 
ŜǘŎΦύ ƭƛǎǘŜŘ ƻƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ǿŜōǎƛǘŜ Ƴŀȅ ōŜ ǳǎŜŘ ƛƴ 
the production of the mix. 
http://www.dot.state.fl.us/Specificationsoffice/implemented/URLinSpecs/files/Wa
rmMixAsphalt.pdf 

 

ïApproved products/process list 
 

ïRequirements (all 3 must be met): 
 1. Be a recognized process with successful project(s) constructed 

 nationally or internationally. 
 2. Partner with a contractor and FDOT District Office and construct a 

 demonstration section on a FDOT project. 
 3. Meet all FDOT construction specifications during construction of the 

 demonstration section.  
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http://www.dot.state.fl.us/Specificationsoffice/implemented/URLinSpecs/files/WarmMixAsphalt.pdf
http://www.dot.state.fl.us/Specificationsoffice/implemented/URLinSpecs/files/WarmMixAsphalt.pdf


Where is FL now? 

Å400,000 tons of WMA has been placed in Florida 

ÅAbout 95% of that was placed between  

 2009 ς 2010. 
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ÅNCHRP 9-43 άaƛȄ 5ŜǎƛƎƴ tǊŀŎǘƛŎŜǎ ŦƻǊ ²ŀǊƳ 
aƛȄ !ǎǇƘŀƭǘέ $500,000 

ÅNCHRP 9-47A ά9ƴƎƛƴŜŜǊƛƴƎ tǊƻǇŜǊǘƛŜǎΣ 
9ƳƛǎǎƛƻƴǎΣ ŀƴŘ CƛŜƭŘ tŜǊŦƻǊƳŀƴŎŜέ $900,000 

ÅNCHRP 9-49 ά[ƻƴƎ ¢ŜǊƳ CƛŜƭŘ tŜǊŦƻǊƳŀƴŎŜ ƻŦ 
²ŀǊƳ aƛȄ !ǎǇƘŀƭǘ ¢ŜŎƘƴƻƭƻƎƛŜǎέ 

ïPhase I, Moisture Susceptibility - $450,000 

ïPhase II, Long-Term Performance - $900,000 

 

 

 

 

National Research Initiatives 
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http://www.trb.org/default.asp


ÅNCHRP 9-43 άaƛȄ 5ŜǎƛƎƴ tǊŀŎǘƛŎŜǎ ŦƻǊ ²ŀǊƳ 
aƛȄ !ǎǇƘŀƭǘέ $500,000 

ÅDeployment Products: 

ïWMA specific mix design procedures             
ά{ǇŜŎƛŀƭ aƛȄǘǳǊŜ 5ŜǎƛƎƴ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ ŀƴŘ 
aŜǘƘƻŘǎ ŦƻǊ ²ŀǊƳ aƛȄ !ǎǇƘŀƭǘ ό²a!ύ ά 

ïProposed Appendix to AASHTO w ор άSuperpave 
±ƻƭǳƳŜǘǊƛŎ 5ŜǎƛƎƴ ŦƻǊ Iƻǘ aƛȄ !ǎǇƘŀƭǘ όIa!ύέ 

ïCommentary on R 35 Appendix recommendations 

ïHalf day training  module 

 

 

 

National Research Initiatives 
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ÅNCHRP 9-47A ά9ƴƎƛƴŜŜǊƛƴƎ tǊƻǇŜǊǘƛŜǎΣ 
9ƳƛǎǎƛƻƴǎΣ ŀƴŘ CƛŜƭŘ tŜǊŦƻǊƳŀƴŎŜέ $900,000 

ÅFirst comprehensive independent benchmarking 
of emission reductions and fuel savings 

ïUtilizing U.S. standardized testing protocols 

ÅBenchmarking short term field performance of 
existing WMA construction projects. 

 

 

 

National Research Initiatives 
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http://www.trb.org/default.asp


Resources 
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Available Resources 

1. Every Day Counts Website  
& Sharepoint Site (internal) 

 

2. Division Office Pavement & Materials 
Engineer 

 

3. WMA Core Team  
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http://www.fhwa.dot.gov/
everydaycounts 


