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* Asphalt Expert Task Groups

Provide a forum for Government,
Industry, and Academia in the
discussion of ongoing asphalt binder
and mixture technology and to provide
technical input for current and future
research, development,

and specifications.
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Asphalt Expert Task Groups
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* Week of March 19t in Baton Rouge, LA

® Asphalt Binder ETG

* Week of March 19 in Baton Rouge, LA Open Meetings |
: l
* Warm Mix Asphalt TWG Allare Yelcorne!

® July, 2012

* High RAP/RAS ETG
® July, 2012

® Pavement Sustainability TW(

® April 25-26 at UC Davis in Sacramento, CA
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Technical Discussion & Input
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Mixture & . Sustainability
Lonstruction ET(I Binder ETG Models ETG ETG

WMA
Task Group
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~ Asphalt Binder ETG — Key Activities
B Multiple Stress Creep Recovery Specifications
R N

| — TP-70 MSCR Test of Asphalt Binder Using DSR

— Performance-Graded Asphalt Binder Using MSCR
® CRM within the PG System

‘ ' ® Clean-up AASTO test Standards
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Multiple Stress Creep

Recovery Test Method

£, °* Challenge:

— : — Current Superpave HT Binder spec, G*/sin 6
inadequately predicts modifier behavior

® Solution... MSCR (J,.,):

— Existing equipment but at actual pavement
temperatures

— AASHTO MP-19 and TP-70

— Correlates to rutting for both
neat & polymer modified
binders




Implementation Efforts

—

® Regional workshops Al / FHWA
* Al/FHWA/AMRL testing Precision & Bias
§ ® Developing user literature — Al / FHWA

® User Producer Groups “round robin”
repeatability testing (NE & SE)

o
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Ground Tire Rubber, GTR

_ ® GTR blending study — size, source, %

= ® Evaluate GTR modified binders to PG and
MSCR specifications

® Potential crude source dependency

® GTR size will effect test results
— Particles should 1 mm size or less in DSR
— DSR fixture change

S o Careful formulation is needed to meet all
J.. specs
— but it can be done successfully
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Al and the FHWA

= ¢ FHWA is working with the Asphalt
Institute to assist States to effectively
understand and implement MSCR &
better understand GTR

Michael Andersoi'
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Asphalt Mix ETG — Key Activities
= * Asphalt Mixture Performance Tester
ey il

L e Mix Design Manual NCHRP 9-33

} © Mixing & Compaction Temperature

(NCHRP 9-39)
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=" Asphalt Mix Performance Tester
== ®* Refined under NCHRP 9-29
* Provides DARWLN input (MEPDG)

®* Dynamic Modulus |E*| and Flow (Fn)
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(FHWA ALF)
BAAANC

|E*| (MPa)

Average, |E*| -
Mpa

1.E-04 1.E+00 1.E+04
Reduced Freq. (Hz)

asphalt mixtures

2* Flow Number (Fn)
— relation to mixture rutting performance
— More than 1 approach to determine Fn
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Asphalt Mix Performance Tester
Equipment & Training

i . Pooled fund for training and equipment
purchase AMPT - 22 States (TPF5-178)

¥ o Technician training for operation of the
equipment (AAT contractor/NCAT Lab)

R . Remaining issue with determination
Fn— Current Round Robin

13
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AMPT Pooled Fund Study
TPF-5(178)

e Objectives
o Procure AMPT for highway agencies
o Provide training on AMPT

o Support national AMPT implementation

e Progress and Schedule
o 12 AMPTs delivered
o Remainder in 2012
o Training course completed/materials available
o National Pooled Fund Conference 2012
o September 215t 2012 in Atlanta, GA
o 2012 Regional Conferences TBD
o 2013 International Performance Tester Conference
o FHWA working with NCAT


Presenter
Presentation Notes
Highlights of the AMPT Pooled Fund Study
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AMPT Pooled Fund Study
TPF-5(178)

e Participants

Alabama
Colorado
Connecticut
Florida
Georgia
Illinois
Kansas
Kentucky
Maine
Maryland

O O

Q@O Pewssd O O

Nevada

New
Hampshire

New Jersey
New York
North Carolina
Oregon
Pennsylvania
Tennessee

O 0O OO OO

Utah
Virginia
Wisconsin
Wyoming
Ontario

FHWA — Lead
agency


Presenter
Presentation Notes
Twenty two states and one Canadian province are participating in the FHWA led pooled fund study.
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NCAT and FHWA

= o FHWA is working with NCAT
(Cooperative Agreement) to assist
States to effectively address flexible

l National Center for
sphalt Technology

CAT

at AUBURN UNIVERSITY Randy West
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NCHRP 9-33 (AAT) & 9-33A (ASU)

® Report: http://www.trb.org/Main/Blurbs/165467.aspx

® A Manual for Design of Hot-Mix Asphalt with Commentary

® Adapting Specification Criteria for Simple Performance Tests
to HMA Mix Design

® Performance Tester Criteria

Ss @ ° 9-33 maintain existing N ... criteria

design
{* © Proposed Specification: to be used as a
""“"“»preliminary selection of mix
parameters as a starting point e

for mix testing...
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RAP/RAS ETG — Key Activities

' ® High RAP Mix Design NCHRP 9-46 (Active)
Asphalt Technology ° NCAT
AOAYE  ° Investigation of Low Temp RAP-Mix Properties

i * Contribution of RAP/RAS binder % toward total
binder % in the mix

® RAS Pooled Fund

'/‘ ® Workshops/ Publications

!

Y =L
N

Website: www.moreRAP.us
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RAP/RAS ETG — Key Activities

NATIONAL ASPHALT
PAVEMENT ASSOCIATION

About NAPA. | C

sumer Center | Buyer's Guide | NAPA Store |

ABOUT NAPA MEMBERSHIP

Type in keyword

ntact Us | Site Map | Diamond Program | Awards

halt Pavement Recycling

Overview

Contractor How-To Tools

» How to Determine Quantities
* How to Determine Mix Cooling Time
Diamond Paving Commendation
Diamond Quality Commendation
Energy Conservation Symposium
Engineering & Research

* National Asphalt Roadmap

* Airfield Research

FAQ's

History of Asphalt

Materials and Mix Design

+ Statistical Specifications
Mechanistic Empirical Design

Mix Type Selection

» Life-cycle Cost

Online Asphalt Pavement Resource
Library

Other Resources

Recycling

Thin Overlays

Training

Types of Asphalt Pavement
* Perpetual Pavement

* Porous Asphalt

* Quiet Pavement

* Warm-Mix Asphalt

B
New FHWA Survey Finds Asphalt Recycling Reaches 99 Percent;

Warm Mix Usage Skyrockets

Asphalt pavement is not only America’s most recycled and reused material, it now is being recycled and
reused at a rate over 99 percent. Use of environmentally friendly warm-mix asphalt grew by more than 148
percent from 2009 to 2010, a trend that is expected to continue. Recycling of asphalt pavements and
asphalt shingles in 2010 alone conserved 20.5 million barrels of asphalt binder.

These are some of the key findings in a new survey of asphalt pavement usage, which NAPA completed
under contract to the Federal Highway Administration. The report, titled Asphalt Pavement Mix
Production Survey: 2009-2010 (NAPA Information Series 138), is available as a free download. The survey
examined the use of reclaimed asphalt pavement (RAP), recycled asphalt shingles (RAS), and warm-mix
asphalt (WMA) in 2009 and 2010. RAP, RAS, and WMA conserve raw materials; conserve energy; cut
emissions from production and paving operations; and improve conditions for workers.

Some highlights from the data:

= RAP: The asphalt industry remains the country's number one recycler. The amount of RAP used in
asphalt pavements was 56.0 million tons in 2009 and 62.1 millien tons in 2010

Assuming 5 percent liquid asphalf in RAP, this represents aver 3 million tons (19 million barrels) of asphalf
binder conserved. About 96 percent of the contractors/ branches reported using RAP. Less than 1 percent
of RAP was sent fo landfills.

» RAS: Use of recycled asphalt shingles (both manufacturer's waste and tear-offs) increased from 702,000
tons to 1.10 million tons from 2009 to 2010, a 57 percent increase.

Assuming conservative asphalf content of 20 percent for shingles, this represents 234,000 fons (1.5 million
barrelz) of asphalt binder conserved.



http://www.asphaltpavement.org/index.php?option=com_content&task=view&id=25&Itemid=45
http://www.asphaltpavement.org/index.php?option=com_content&task=view&id=25&Itemid=45

D U.5. Depariment of Ironsponcion
‘ Federal Highway
"/ Administrafion

Current Guidelines

AASHTO M 323 Standard Specification
for Superpave Volumetric Mix Design

Recommended Virgin Asphalt Binder Grade Percent RAP

2 No change in binder selection <15

Select virgin binder grade one grade softer

§ than normal L=l

Follow recommendations from blending charts > 25

s



Presenter
Presentation Notes
Current issues with spec:
Does the RAP binder always blend? 
What about higher RAP content mixes?
Guidelines call for virgin binders that may be more expensive, harder to get, harder to work with.
Effects of plant/production largely unknown.
Don’t account for fractionated RAP.
Testing RAP binder is a lot of work!

The mix design process for HMA with RAP is similar to mix design for virgin HMA except in the case where high percentages of RAP (greater than 25%) are used.  Despite similarities between producing virgin asphalt mixtures and RAP asphalt mixtures, there are still some remaining challenges for maximizing RAP use and routinely using high RAP.  First, the current binder selection guidelines for RAP mixtures according to AASHTO M 323 Standard Specification for Superpave Volumetric Mix Design, shown in Table 1, were formulated based on the assumption that substantial mixing occurs between the virgin binder and RAP binder.  Unfortunately, there is no method available to accurately determine the amount of blending that occurs between virgin and RAP binder.  
In order to estimate the blending between the virgin and RAP binder for high RAP mixtures, blending charts are specified.  The blending charts are used to optimize the amount of RAP to use if the virgin binder grade is known.  Blending charts require expensive, time-consuming binder extraction and recovery tests that use hazardous solvents.  Many highway agencies are reluctant to specify amounts of RAP that require this additional testing and, further, many contractors are not equipped to perform binder extraction and recovery tests that involve hazardous solvents. 

The Superpave PG binder and volumetric mix design system is the most widely accepted design system for asphalt pavements in the US. Superpave is also the most common method of mixture design when designing asphalt mixtures which contain RAP, including mixtures that contain greater than twenty percent RAP or high RAP mixes.5  	
The majority of DOTs require mixtures that incorporate RAP to meet all usual mix design requirements and there are no special means of determining High RAP acceptability beyond normal mix design procedures.
The current Superpave specification for selecting the virgin asphalt binder grade based on a given RAP percentage is given in Table 2 of AASHTO M 323 shown on the slide.  For percentages of RAP less than 15%, no change in the binder grade is required.  For RAP percentages between 15 and 25%, it is recommended that a softer binder grade is chosen.  Finally for high RAP or RAP percentages greater than 25%, blending charts should be used to determine the virgin binder grade.  Andrea will be going into more detail about high RAP mix design in her presentation.   
It should be noted that Some State DOTs have decided to raise the lower percent RAP limit (15%) for selecting a softer virgin binder grade to twenty percent or higher.
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RAP % Based on % Binder

Historically, Agency limit RAP based on % by
weight of total mix — need change to M3237?

With high RAP contents, the primary issue is
impact on binder properties

Determine contribution of RAP binder toward
total binder in the mix, by weight

e Example, “70% of binder content must be
virgin” or “no more than 30% binder content
can come from RAP or RAP & RAS”



Presenter
Presentation Notes
Historically, agency specifications limiting RAP in HMA have been based on RAP percentage by weight of aggregate or by weight of the total mix.  However, the primary issue with higher RAP contents in asphalt mixes is the amount of binder replacement available since the use of RAP can reduce the need for virgin binder and impact the binder properties.  Thus, RAP may also be specified according to percent binder replacement.  The percentage of RAP used in the mix may be selected by determining the contribution of the RAP binder toward the total binder in the mix, by weight (i.e. a specified maximum percentage of the binder may come from RAP).  In fact, several State DOTs have specified a minimum percentage of virgin binder content requirement (e.g. 70% of the binder content must be virgin binder).  The amount of total binder replaced by binder in RAP is computed as follows:
 
Binder Replacement, % 
 
where:	A = RAP, % Binder Content
	B = RAP, % in Mixture
	C = Total, % Binder Content in Mixture
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“Mix Design and Evaluation Procedure for High
Reclaimed Asphalt Pavement Content in HMA”

® Develop mix design method & specification
for Mixes containing up to 50% RAP

® Test method for measuring properties of
) composite binder, test mix back-calculate
binder properties

S o Specification for RAP quality and processing

National Center for
sphalit Technology

CAT

at AUBURN UNIVERSITY



Presenter
Presentation Notes
NCHRP 9-46 Mix Design and Evaluation Procedure for High Reclaimed Asphalt Pavement Content in Hot Mix Asphalt 
Objective: Develop mix design method and specification for HMA containing up to 50% RAP.
Tasks
Mix design method
Test method for measuring properties of composite binder
Specification for RAP quality and processing
Evaluate mixtures with fractionated RAP
Test method(s) for determining that materials meet environmental requirements during production
Specification for surface, binder, and base mixes that ensure high RAP content mix is equal or better quality than comparable virgin mixture

Reduced blending/lower effective binder content – polymers, WMA
Compatibility 

Research at NCAT
Mix test with models to backcalculate binder properties – evaluating the mix tests
	binder properties in mix differ from extracted and recovered binder properties
Performance of Existing High RAP pavements
Field performance monitored and lab performance determined – test track
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Recycled Asphalt Shingles in Hot Mix Asphalt
— Pooled Fund Study

= ® Best practices for using RAS in Mixes with
focus on material properties & mixture
performance

§ ® Participants FHWA, MO, IA, MN, IN, and CO

# ® Also QC/QA concerns, demo projects,
i performance database

1



Presenter
Presentation Notes
Missouri DOT is partnering with FHWA and other State DOTs to determine best practices for using RAS in HMA with a focus on pavement performance.
Growing interest in tear-off shingle use in HMA
	Evaluate effect on performance and economical value

Main objectives:
Address QC/QA concerns (sourcing, processing, and incorporation of RAS) – create specification to address concerns
Conduct demo projects (lab projects and field testing) to determine performance of RAS HMA at different percentages, climates and traffic levels.
Create comprehensive database on performance of RAS in HMA applications

Scope of Work:�1. Literature review
2. Review and implementatin of QC/QA equipment
3. Field visual surveys
4. Binder characterization
5. Mix design and performance testing
6. Statistical analysis
7. Final report and technology transfer
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FHWA Field Support — Mobile Lab

= * Mobile Asphalt Testing Laboratory (MATL)
— Site Visit

— Field Data/Testing

— Use/Demo Emerging Test Devices
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pavements

. Focus Areas
s LY

Optimize Pavement Performance
Asphalt
Concrete
Mechanistic Empirical Design Guide
Long Life Pavements
Pavement Management Systems
Pavement Structural Analysis

-
-

Advanced Quality System
Stewardship Reviews/Quality Assurance
Risk Assessment
Warrenties

Pavement Surface Characteristics
Smoothness
Pavement Condition/Ride Quality

Environmental Stewardship
Recycling
Reducing Pavement Moise

-

Long Term Pavement Performance (LTPF) Program

Technical Guidance | Research | Technology Transferl:Tz]

K ledge Syst
nowledge System

Publications
Ground-Penetrating Radar

All Pavements Publications
Software
Quality Assurance Software
All Pavements Software
Community of Practice

MCHRP 1-37A (Mechanistic-Empirical) Pavement
Design Guide

Pavement Notebook
Feature 1

Events

Materials Inputs for Design Workshop, Atlanta,

GA, May 5-6, 2005

Workshops and Training
M-E Design Guide Workshop Registration

Related Links

Search | Feedback

FHWA > Engineering > Pavements
About Pavements

\
Sponsors
Pavement Forum

s Asset Management

e Division Offices

s Federal Lands Highway Divisions

s Highways for LIFE

e Highway Policy Information

s |Infrastructure Research & Development
s Mational Highway Institute

e Pavernent and Materials Technical Service
Team

e Pavement Technology
s Program Administration
s Safety

Pavement Contacts

FHWA's Strategic Goal for the
Pavement Technology Program
Provide leadership and technology for the
delivery of long life pavements that meet
our customers needs and are safe, cost
effective, and can be effectively maintained.
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