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Economic Drivers



2012 Construction Outlook
Compared to 2011, do you 
expect available dollar 
volume of highway projects 
you compete for in 2012 to 
be:

A. Higher?

B.  Lower?

C.  About the same?
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* National 2012 Construction Outlook Survey Results, AGC of America, http://www.agc.org/galleries/news/National.pdf, 2012

North Carolina
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Source: Bureau of Labor Statistics
http://www.agc.org/galleries/news/PPI.Tables.201201.pdf



The Good News
The Asphalt Pavement Industry has solutions!

• Engineered Binders and Perpetual Pavements for 
Long-Life and Reduced Layer Thickness

• Recycled Materials for Binder Replacement

• Warm Mix Asphalt for Improved Performance and 
Reduced Fuel Usage

• Combining RAP and WMA – can be applied to most 
mixture types

• Performance Testing
7



Life Cycle Cost Using RAP 
11" AC vs. 9" PCC



State-of-the-Practice



Tracking the Nation…
National Surveys

• State DOTs – WMA, RAP, RAS
– AASHTO/FHWA Survey
– Conducted by Jim Pappas, DelDOT
– Conducted every 2 years – 2007, 2009, 2011

• Industry – WMA, RAP, RAS
– NAPA/FHWA Survey
– Conducted by NAPA Staff
– Conducted for 2009/2010, will be conducted for 2011

• FHWA Division Offices – WMA
– Tracking WMA in State specifications & targets through 2012
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• The amount of RAP used in HMA/WMA increased by 10%. 
– Assuming 5% liquid asphalt in RAP, this represents over 3 

million tons (19 million barrels) of asphalt binder 
conserved.

• The average percent RAP used in mixes has increased from 
about 16% to 18%.

• 96% of the contractors/branches reported using RAP and 
over 86% of these contractors reported excess RAP. 
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The Use of RAP is Rising…
The Industry from 2009 to 2010



The Use of RAP is Rising…
The State DOTs

• In 2007…
–Over 60% State DOTs 
permitted high RAP (> 25%) 
in the intermediate and surface 
layers.

–About 25% actually used
high RAP in the intermediate 
and surface layers.

–The average asphalt mixture 
uses 12% RAP.

• As of 2011…
–Over 85% State DOTs 
permitted high RAP (> 25%) 
in the intermediate and surface 
layers.

–About 25% actually used
high RAP in the intermediate 
and surface layers.

–About half of the State DOTs 
(50%) use up to 20% RAP.

–18 States allow RAP with 
WMA



But There’s Still Room to Grow…
• Our comfort level with RAP is less than 20% by weight of 

mix.

• Still 5 to 10% RAP that can be used under existing specs. 
We can go further!

• Based on research*, Indiana found they could increase 
specification to allow up to 20% RAP with no binder 
grade change.
– Cost savings of about $1.25 per ton of asphalt mixture.  
– Based on the amount of asphalt mixtures produced in 

2010, this can result in savings of $125 million.
*McDaniel,	et	al.	Investigation	of	Low‐ and	High‐Temperature	Properties	of	Plant‐Produced	RAP	Mixtures.	Publication	No.	FHWA‐
HRT‐11‐058,	Federal	Highway	Administration,	Washington,	DC,	2011.
http://www.fhwa.dot.gov/publications/research/infrastructure/pavements/11058/11058.pdf
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in 2010
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Reclaimed Asphalt Shingles

• Half (25) of State DOTs already allow or are 
considering allowing RAS.

• About half (12) of those State DOTs report 
actually using RAS.

• Industry results indicated RAS use has 
increased by 57% from 2009 to 2010.
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WMA Usage
Percentage of Total Asphalt 
Production in US
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Total Tons WMA (Estimated)
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Nationally, WMA Use 
has increased 148 %



FHWA’s Every Day Counts
Performance Metrics
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1. By December 2011, 40 State DOTs and all Federal Lands 
Divisions will have a specification &/or contractual language 
that allows WMA on Federal-aid or Federal Lands projects.
COMPLETE: 41 States + all FLHD

2. By December 2012, at least 30 State DOTs will have 
achieved set targets for WMA usage.



In 2010 it is estimated WMA…

• Saved over 30 million gallons of 
fuel during production

• Reduced CO2e by 800,000 tons
–Equivalent to taking 150,000 vehicles 

off the road!



North Carolina Snapshot 
Industry Survey & CAPA Results

• Use 100% of available RAP in asphalt 
mixtures.

• On average, asphalt mixtures contain 23% 
RAP.  DOT mixes contain 20% RAP.

• In 2009, 17% of companies reported using 
RAS. In 2010, 50% of companies reported 
using RAS.

• 80 to 90% of companies use WMA
21



Resources
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RAP Publications from FHWA

http://www.fhwa.dot.gov/publications/research/infrastructure/pavements/11057/11057.pdf
http://www.fhwa.dot.gov/publications/research/infrastructure/pavements/11021/11021.pdf



Long-Term Performance 
of RAP in HMA
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No significant difference in 
performance of virgin and 
recycled pavement sections.

Well-designed pavement 
with high RAP (35%) can 
perform well during life span.

Average age of virgin mixes is 11 years.
For 30–50% RAP content, the average 
age ranges from 10–13 years.

“…in all 3 environmental 
zones, long term 
performance of RAP likely to 
be comparable to other 
treatments.”
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“In summary, the performance 
data from LTPP SPS-5 shows 
that RAP and virgin HMA mixes 
used in overlays of flexible 
pavements showed 
approximately the same 
performance across a range of 
climates, traffic, and existing 
pavement conditions over a 
period of up to 17 years.  This 
finding should give 
agencies confidence in 
specifying RAP mixtures 
for overlays when 
economic and other 
conditions warrant.”



RAP/RAS Publications

• Designing HMA Mixtures with High RAP 
Content: A Practical Guide, Publication QIP-
124

• How to Increase RAP Usage and Ensure 
Pavement Performance, NAPA Publication 
PS 34

• Uses of Waste Shingles in HMA: State-of-
the-Practice, Special Report 179

• Guidelines for the Use of Reclaimed Asphalt 
Shingles in Asphalt Pavements, Information 
Series 136
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RAP Webinars

• TRB Webinar "Design and Production of High Reclaimed 
Asphalt Pavement Mixes"   
http://www.morerap.us/RAP%20Resources/webinar.html

• Best Practices for RAP Management
– Find the recording at www.moreRAP.us
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WMA Publications

http://store.asphaltpavement.org/index.php?productID=552



New WMA Resource

http://www.ct.gov/dot/AASHTO-R35



NHI 13117 Web-based



The National Trend…

• The nation is comfortable using up to 20% RAP, but 
there’s room to use up to 30%.

• The use of RAS and interest in rubber is increasing.

• The use of WMA in the industry has increased by 
almost 150%!

• AASHTO is accounting for these changes in 
specifications.
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Thank you for your hard work and 
effort to produce quality 

pavements, improve 
transportation infrastructure, and 

our economy.

For more information:
Web: www.asphaltpavement.org

Email: audrey@asphaltpavement.org
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Industry Survey Summary
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Source: Hansen, K. and D. Newcomb. NAPA Asphalt Mix Production Survey on Reclaimed Asphalt Pavement, Reclaimed 
Asphalt Shingles, and Warm Mix Asphalt Usage: 2009-2010, Information Series 138,
http://www.asphaltpavement.org/images/stories/is-138_rap_ras_wma_survey_2009_2010.pdf, 2011.


