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Disclaimer

ÅThis material is disseminated under the sponsorship of the U.S. Department of 
Transportation in the interest of information exchange under cooperative agreement 
No. 693JJ31850010. The U.S. Government assumes no liability for the use of the 
information.

ÅThe U.S. Government does not endorse products or manufacturers. Trademarks or 
ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ƴŀƳŜǎ ŀǇǇŜŀǊ ƛƴ ǘƘƛǎ ƳŀǘŜǊƛŀƭ ƻƴƭȅ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ 
essential to the objective of the material. They are included for informational purposes 
only and are not intended to reflect a preference, approval, or endorsement of any one 
product or entity.

ÅAll AASHTO and ASTM standards mentioned in this presentation content are non-
governmental, voluntary standards and are not required under Federal law.
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Acronyms

ÅAASHTO = American Association of Highway and 
Transportation Officials

ÅBMD = balanced mix design

ÅCOAC = corrected optimum asphalt content

ÅCO2e = carbon dioxide equivalents

ÅDGFC = dense-graded friction course

ÅFDR = full-depth reclamation

ÅGsa= apparent specific gravity of the aggregate

ÅGsb = bulk specific gravity of the aggregate

ÅGTR = ground tire rubber

ÅGHG = green house gas

ÅHP = high polymer

ÅIS = information series

ÅMSCR = multiple stress creep compliance

ÅNAPA = National Asphalt Pavement Association

ÅNCHRP = National Cooperative Highway Research 
Program

ÅOGFC = open-graded friction course

ÅPMS = pavement management system

ÅPWL = percent within limits

ÅQA = quality assurance

ÅQC = quality control

ÅRAM = reclaimed asphalt materials

ÅRAP = reclaimed asphalt pavement

ÅRAS = recycled asphalt shingles

ÅRBR = reclaimed binder ratio

ÅVMA = voids in the mineral aggregate

ÅWMA = warm mix asphalt
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άDevelopment and Deployment of 
Innovative Asphalt Pavement 
Technologiesέ
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DDIAPT Innovation Area: Resource Responsible use 
of Materials for Flexible Pavement Systems 

Innovation Area Task Topic Tech Brief FHWA Document

Resource 
Responsible use 
of Materials for 
Flexible 
Pavement 
Systems 

B.1 High Reclaimed Asphalt 
Pavement (RAP) Mixtures

Resource Responsible us of Reclaimed 
Asphalt Pavement in Asphalt Mixtures 

FHWA-HIF-22-003 

B.2 Reclaimed Asphalt Shingles 
(RAS) Modified Binders and 
Mixtures

Practices and Lessons Learned when Using 
Reclaimed Asphalt Shingles in Asphalt 
Mixtures

FHWA-HIF-22-001 

B.3 Asphalt Rubber-Modified 
Binders

Effective Use of GTR Modified Asphalt 
Binder in Asphalt Mixtures

FHWA-HIF-20-043

Recycled Tire Rubber ςHybrid GTR Binders 
and Dry Added GTR ςHow to use them in 
Asphalt Pavement Mixtures

FHWA-HIF-22-011

https://www.fhwa.dot.gov/pavement/recycling/
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Target Audience
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State DOTs

Asphalt Producers

Contractors

Consulting Engineers

Academia 
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Outline
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Introduction and Background

Benefits and Communication

Design Considerations

Construction and QA

Summary

https://www.fhwa.dot.gov/pavement/recycling/rap.cfm



Introduction

Past:

ÅLong History of RAP.
ÅAll State DOTs Allow.

Å2008 Asphalt Binder Price Peak.
ÅDesire to Increase RAP. 

ÅReports.
Å2011 FHWA.
Å2013 NCHRP.
Å Successful use & similar performance 

Å2014 Some Challenges.
ÅHigh Stiffness and Long-Term Durability.

Moving Forward:

ÅSome State DOT Success at Higher 
Dosages.

ÅTask Objective: Visit High Dose States 
(up to 50% RAP) for Positive Practices 
& Lessons Learned.
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Why Responsibly Use 
High RAP?
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ÅOptimize:
ÅUse of Recycled Materials.
ÅEnvironment: Conservation of 

Nature Resources, CO2e.

ÅPavement Performance.
ÅEqual Pavement Performance.

ÅCost.
ÅInitial and Life Cycle.

Environment

Performance

Cost Savings
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History of RAP Use:
2020 NAPA IS-моу !ƴƴǳŀƭ {ǳǊǾŜȅΥ w!tΣ ²a!Σ Χ

https://www.asphaltpavement.org/
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Source: 2020 NAPA IS-138 Annual Survey 



2020 NAPA IS-138
Annual Survey - RAP

Trends:

ÅMost recycled material.

ÅҒфо҈ ƻŦ w!t Ǉǳǘ ōŀŎƪ ƛƴ 
new asphalt mixture.

ÅAnnual savings:
Å4.4M tons of Asphalt    

(24M Barrels).

Å82M tons of Aggregate.

Å$2.9 Billion.

Source: 2020 NAPA IS-138 Annual Survey 
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If you took all the newspapers, aluminum and 
steel cans, glass, and plastic bottles the U.S. 
recycles annually and put them on a scale, they 
would still weigh less than that of reclaimed 
asphalt pavements (RAP). 



State DOTs Average Percent RAP
Trends:

Å0-9%

Å10-14%

Å15-19%

Å20-29%

Åҗ ол҈

Å{ǘŜŀŘȅ ϪҒнл҈

Source: 2020 NAPA IS-138 Annual Survey 
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