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AThis 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
iInformation.

AThe U.S. Government does not endorse products or manufacturers. Trademarks or
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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.

AAIl 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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A AASHTO = American Association of Highway and A NAPA = National Asphalt Pavement Association

Transportation Officials
A BMD = balanced mix design
A COAC = corrected optimum asphalt content
A CQe = carbon dioxide equivalents
A DGFC = densgraded friction course
A FDR = fultlepth reclamation
A G, = apparent specific gravity of the aggregate
A G, = bulk specific gravity of the aggregate
A GTR = ground tire rubber
A GHG = green house gas
A HP = high polymer
A 1S = information series
A MSCR = multiple stress creep compliance

A NCHRP = National Cooperative Highway Research
Program

A OGFC = opegraded friction course

A PMS = pavement management system
A PWL = percent within limits

A QA = quality assurance

A QC = quality control

A RAM = reclaimed asphalt materials

A RAP = reclaimed asphalt pavement
A RAS = recycled asphalt shingles

A RBR = reclaimed binder ratio

A VMA = voids in the mineral aggregate
A WMA = warm mix asphalt
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Innovation Area; Task Topic Tech Brief FHWA Document
Resource B.1 High Reclaimed Asphalt | Resource Responsible us of Reclaimed | FHWAHIF22-003
Responsible us Pavement (RAP) Mixtures | Asphalt Pavement in Asphalt Mixtures
g; M%tlerlals i B.2 Reclaimed Asphalt Shingle Practices and Lessons Learned when Us| FHWAHIF22-001
PeX| € . (RAS) Modified Binders an Reclaimed Asphalt Shingles in Asphalt
avemen Mixtures Mixtures

Systems - . -

B.3 Asphalt RubbeModified Effective Use of GTR Modified Asphalt | FHWAHIF20-043

Binders Binder in Asphalt Mixtures

Recycled Tire Rubbemybrid GTR Binders FHWAHIF22-011
and Dry Added GT&How to use them in
Asphalt Pavement Mixtures
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TechBrief

The Asphalt Pavement
Technology Program is an
mtegrated national effort to
improve the long-term
performance and cost-
effectiveness of asphalt
pavements. Managed by
the Federal Highway
Administration through
partnerships with State
highway agencies,
industry, and academma,
the program's primary
goals are to reduce
congestion, improve
safety, and foster
technology mnovation.
The program was
established to develop and
mmplement suggestions.
methods, procedures, and
other tools for asphalt
pavement materials
selection, mixture design,
testing, construction, and
quality control.

Office of Preconstruction,
Construction, and
Pavemenis
FHWA-HIF-22-003
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Resource Responsible Use of
Reclaimed Asphalt Pavement in
Asphalt Mixtures

This Technical Brigf summarizes techniques emploved by Siate
DOTs in the use of high doses of reclaimed asphalt pavement (RAP)
in asphalt miiures and commmmicates the benefits observed.

The contents of this document do not have the force and effect of
law and are not meant to bind the public im any way. This document
is intended only to provide clarity to the public regarding existing
requirements under the law or agency policies. However,
compliance with applicable stamtes or regulations cited i this
document is raquirad.

Introduction

Reclaimed asphalt pavement (RAP) has been used in asphalt
pavement rehabilitation and reconstruction for decades. However,
since the 2008 peak in asphalt binder price, the desire to increase the
use of RAP has continued (1). It has been driven by the goal for cost-
effective alternatives to virgin asphalt binder and the desire to make
asphalt pavements more sustainable However, this has created
challenges for some State Departments of Transportation (DOTs) to
specify, design, and control the quality of asphalt mixiures
confamning RAP. Other State DOTs have had success with varying
RAP dosages. The primary concern is assuring that the high stiffness
RAP binder in the mixture does not lead to long-term pavement
durability issues such as raveling and cracking.

According to the National Asphalt Pavement Association (NAPA),

the amount of RAP accepted/delivered to asphalt mixture producer

facilities in 2019 was 97.01 million tons, and the RAP used in

asphalt mixtures was 89 2 million tons (2). More than 97 percent of
asphalt mixture reclaimed from old asphalt pavements was used in

new pavement. Since 2009, the average percentage of RAP used in

asphalt mixtures by weight has increased from 15.6 percent to 21.1

percent. All State DOTs allow the use of RAP at some dosages and

conditions.

Benefits and Risks of Using RAP

Positive, sustainable benefits (cost, environmental and societal) have
been documented by NAPA_ and State DOTs have embraced the use
of RAP (2). Based on a review of a national literature summary
including individual State DOT and Long Term Pavement
Performance (LTPP) program data compiled for the 2011 FHWA
Report No. FHWA-HRT-11-021
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A Desire to Increase RAP. ATask Objective: Visit High Dose States
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A 2013 NCHRP.

A2014 Some Challenges.
A High Stiffness and Lofigerm Durability.




Why Responsibly Use,

High RAP?

AOptimize:
AUse of Recycled Materials.

A Environment: Conservation of
Nature Resources, G&

APavement Performance.

A Equal Pavement Performance.

ACost.
A Initial and Life Cycle.

Q

U.S. Depariment of Transportation
Federal Highway Administration

F i\ B

Environment %
Performance

N o
—

Cost Savings £

Images: Pixabay &



' 2
History of RAP Use: ® v
2020 NAPA 'I' O y I y y. dzl f { dZN Foderct Highwey Administration

NAPA 450.0 421.9

— N —

389.3
NATIONAL ASPHALT 379-3
PARTIRSRRT Asphalt Pavement 400.0 358.5 359.9 366.0 360.2 350.7 352.0 364.9 374.5
Industry Survey on 350.0
Recycled Materials and
Warm-Mix Asphalt Usage 300.0
2020
Information Series 138 250.0
- R 200.0
.\ Jum e 150.0
. ; & ) ,‘ ."' ';“ y 1m0
. ‘ ' . _r. ‘ ‘\‘T!’T?"% S .. 4 ! : 50.
i ' | et " 7 IR ]| 0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

407.8

o o

M Total Asphalt Tonnage

Source: 2020 NAPA-138 Annual Survey




2020 NAPA 1838 ©
Annual SurveyRAP

100.0 B,

Federal Highway Administration

4 Trends:
@ 80.0 — == B = = §
: = B f ¢y . i
: ¥ i § ¥l | AMost recycled material.
] - 3 i § N
- < | Ifyou took all the newspapers, aluminum andj At n
] N A : § A n I
- S :§ | steel cans, glass, and plastic bottles the U.S.} ;§ AF P 0. 2 1 wi ot
A 8 3 \ : -
= § | recycles annually and put them on a scale, they § new asphalt mixture.
o N | would still weigh less than that of reclaimed | § _
| § | asphalt pavements (RAP). § AAnnuaI Savings.
A3 S S X
oo ML T IT W T _IT 1T T = A4.4M tons of Asphalt
RAP 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 :
Bl Accepted 67.2 | 735 | 79.1 71.3 76.1 75.8 78.0 81.8 79.9 101.1 97.0 96.3 (24M Barrels)
Bl Landfilled 0.1 0.0 0.3 0.2 0.1 0.2 1.0 0.1 0.0 0.0 0.1 0.2 )
4 07 | 08 0.7 0.2 1.5 0.6 1.6 0.4 0.2 2.0 1.4 0.3
= 1.5 1.6 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 A82M tons Of Aggregate
&| UsedinAggregate | 62 | 7.3 4.9 3.6 4.0 8.5 5.5 gt 3.4 6.4 3.8 5.8 —_—
B Usedin HMAWMA | 560 | 62.1 66.7 68.3 67.8 71.9 74.2 76.9 76.2 82.2 89.2 87.0 A$29 B|”|On

Figure 3: Comparison of Tons of RAP Accepted and Tons of RAP
Used or Landfilled (Million Tons), 2009-2020

Source: 2020 NAPA-138 Annual Survey
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