XVI ARGENTINE CONGRESS OF ROAD expo
ADMINISTRATION AND TRAFFIC V | a |
7° EXPOVIAL ARGENTINA ALg et
OCTOBER 22nd to 26th, 2012

Matthew Corrigan, P.E.

ingeniero pavimento de asfalto

tecnologias de tibio E
mezcla asfalto (WMA)

VA A N
La perspectiva de los Estados Unidos

Washington DC, Estados
Unidos de América

R I
: TRANSPORT CHALLENGES FACING GROWTH ﬁ

__ ]




—~grmer——— LOS €sfuerzos colectivos de los organismos viales y socios de |a
" (el lalellleM industria para avanzar en las tecnologias de tibio mezcla asfalto,
' como una practica estandar ha sido enorme.”

-Oficina de Tecnologia de Pavimentos, FHWA

@ Adminisiration

"[Nosotros] apoyar el desarrollo y la aplicacion de tibio mezcla Olohal
asfalto ... éste se convertira inevitablemente en la practica Asphalt
estandar para la produccion de asfalto mezcla.” :i‘l‘i’:l':‘:e“‘

- Alianza Global de Asfalto Pavimento

NAPA “Tibio mezcla asfalto es el futuro de pavimentos flexibles en los
Estados Unidos. ... bajar la produccion y pavimentacion temperaturas

—Q—

— ) A— . , . . o

monat aeear | Promete mejorar el consumo de energia, operaciones y calidad.

PAYRTIERT AeRoctTIo -Mike Acott, Presidente, NAPA

“Tibio mezcla asfalto, proporciona una herramienta importante para el ingeniero
pavimento ... disefadores y contratistas por igual tienen ahora una gran
oportunidad para aprender mas acerca de esta practica prometedora que esta

revolucionando la industria de la pavimentacion en América del Norte.”
-Pete Grass, Presidente, Instituto de Asfalto

alt institute
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The “Every Day Counts” Initiative
La iniciativa “Cada Dia Cuenta”

Accelerating Technology Deployment

Warm Mix Asphalt (WMA) Sy iviss 1

www.fhwa.dot.gov/everydaycounts
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http://www.fhwa.dot.gov/everydaycounts/

Performance Metrics

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.

v' 40 States + all FLHD (Complete)

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

v'18 Total with set usage goals
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http://www.fhwa.dot.gov/everydaycounts/

Factors Driving Development

e Improve field compaction (density) > less
variable - better performance!!!

e Environment- “Green Highway Construction”,
reduce energy consumption and emissions

e \Worker comfort

e Extend paving season and longer haul
distances
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Memorable Message

* I.C. = L.P.

Improved Compaction = Improved Performance

* F.E.W. key benefits
— Fuel
— Emissions

— Worker Comfort




In 2010, use of WMA is estimated:

* We saved over 30 million gallons of
fuel during production

* We reduced CO,e by 800,000 tons

— Equivalent to taking 150,000 vehicles
off the road!

e |f used 100% WMA ... 10 x
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Hot Mix Asphalt Warm Mix Asphalt
@ 320 F (160 °C) @ 250°F (121 °C)
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Initial USA Research Partners

‘ ;J:.S. D(;ponmelnt I(_)i'lronF]ponohon
ederal Highway
(~ Administration

A MeadWestvaco Business

Evotherm®



Cuantas tecnologias WMA estan
disponibles en los Estados Unidos

Actualmente hay mas de treinta
(30 4) y comercializa las tecnologias
disponibles en los Estados Unidos
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General Technology Categories

=

. Material Processing
i) Q?¢.'

\"N/!-v - Ex. LEA (Hot Coated Coarse Agg + Moist Fine Agg + Additives)

Organic Additives

e Waxes, Zeolite

#~4 Chemical Additives

e .‘; e Surfactants

== Foaming Processing

- i
\ ']

i ' Hybrid Systems

-

, ,,.sﬂ Ex. H,0 + Surfactant




Technology Overview™*

Materials Processing

» WAM-Foam @

**Federal nghway Admlnlstratlon does not endorse or promote any particular proprietary product or technology.
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Technology Overview™**

Mix additives (Chemical)
= Evotherm (ET, DAT, 3G) #=SRAGE.
" REVIX (Evotherm 3G) oo recmicn sonvicen inc
» Cecabase RT CECH

NMEpCHIMICA
i ‘__ CHIMICA INNOVATIVA PER LE PAVIMENTAZIONI STRADALI

" [terlow-T; HyperTherm; QualiTherm

= Rediset LQ Aki(;l;_aﬁEL

Federal Highway Administration does not endorse or promote any particular proprietary product or technology.
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Technology Overview™*

Mix additives (wax)

= Sasobit === &2

= Rediset WMIX [yt

rrrrrrrrrrrrrrr

» Thiopave @Thiopave

hnologi

* a sulphur extender used with WMA
u LEADCAP E:EJTMRE%HEMICAL R0 SIS s sexcay

**Federal Highway Administration does not endorse or promote any particular proprietary product or technology.
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Technology Overview**

Mix additives (water bearing filler)

-

= Aspha-Min =

EUROVIA

" Advera () racorporation

**Federal Highway Administration does not endorse or promote any particular proprietary product or technology.
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http://www.pqcorp.com/pqhome.asp

**Federal Highway Administration does not endorse or promote any particular proprietary product or technology.

S* TRANSPORT CHALLENGES FACING GROWTH *




Technology Overview™*

Water injection at the plant:
= Ultrafoam GX == = ECOFOAM-II [

N m“@

INDUSTRIES INC.

= Terex ETEREX

= Double Barrel Green = Meeker WMA
& Green Pac = AquaFoam &

ASTEC

= Tri-Mix & TArRmAC

INTERNATIONAL, INC.

**Federal Highway Administration does not endorse or promote any particular proprietary product or technology.
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http://www.meekerequipment.com/index.htm

Technology Overview™*
Many US technologies’ web-linked at:

http://warmmixasphalt.com/wmatechnologies.aspx

|\ warmmiasphaiicom  warmmixas .com
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http://warmmixasphalt.com/Default.aspx

Stakeholder Engagement:
WMA Technical Working Group
Established in 2005 M\

Adjourned in 2012 | NOSH |

Co-Chairs:
Matthew Corrigan

.5, Department of Transporiation
‘ Federal Highway C«
R

Administration

Ron White
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http://warmmixasphalt.com/Default.aspx

FHWA Commitment to Stakeholder Engagement
in the Pavement & Materials Program

Asphalt

Concrete
Pavements

Pavements

Mixture ETG Binder ETG Models ETG Sustainability Sty 2

ETG

/—\ I
1
WMA MSCR i Roadmap
Task Group Task Group Pavement RPUG Track Team
Preservation Surface
ETG Characteristics
Linear
et |1 ampitu | s
Sweep TG IRI ETG rack Team
AASHTO
Subcommittees
| Performance | GTR | Roadmap
Testers TG Tasks Grovy Construction  Maintenance Materials Track Team...
———
AASHTO JTP
DGIT

| Construction
Task Group
ke = K 58 . i 1S
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NCHRP Projects funded as a result of WMA TWG efforts:

9'43 --Mix Design Practices for WMA SS 22, 50 1 com p I eted
9_47 --Engineering Properties, Emissions, and S79,000 com p I eted

Field Performance of WMA Technologies

9-47A --Properties and Performance of WMA $1’ 12 1’000 Jan 2013

Technologies

9_49 --Performance of WMA Technologies: $450’OOO Jun 20 13

Stage |--Moisture Susceptibility
--Performance of WMA Technologies:

9_49A Stage llI--Long-Term Field Performance $9OO)OOO - U| 2016
--Short-Term Laboratory Conditioning of

9-52 $800,000 Dec 2014

Asphalt Mixtures

9_53 --Properties of Foamed Asphalt for Warm $700,000 Se pt 20 14

Mix Asphalt Applications

9_54 --Long-Term Aging of Asphalt Mixtures for $800,000 beg| N 20 13

Performance Testing and Prediction

9_55 --Recycled Asphalt Shingles in Asphalt $600’OOO beg| N 20 13

Mixtures with WMA Technologies

20-07 (311) ;Deveopmentora WMA 950 000  completed

Tech. Evaluation Program

Total $6,022,501
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National Research Inltlatlves

TRB TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

NCHRP 9-54: Long-Term Aging of Asphalt Mixtures for

Performance Testing and Prediction
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp

?ProjectID=3400

RFP close date: 10/18/2012

NCHRP 9-55: Recycled Asphalt Shingles in Asphalt

Mixtures with WMA Technologies
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp

?ProjectIiD=3401

RFP close date: 11/14/2012
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http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3400
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3400
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3400
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3401
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3401
http://www.trb.org/default.asp

National Research Inltlatnves

TRB TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

Research Needs Statement for
proposed 2014 NCHRP 09-xx project:

“Recycling Agents Used For Asphalt
Mixtures Containing High Recycled
Asphalt Binder Ratios”
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http://www.trb.org/default.asp

National Research Initiatives

TIRE TRANSPORTATION RESEARCH BOARD E , ”.'"Mf‘ M\“ f.;) —6/ )};3

OF THE NATIONAL ACADEMIES

NCHRP 9-43 “Mix Design Practices for Warm

Mix Asphalt” $500,000
@Q NCHR

REPORT 691

Mix Design Practices
for Warm Mix Asphalt

TRANSPORTATION RESEARCH BOARD
OF THE NATIOMAL ACADEMES



http://www.trb.org/default.asp

NCHRP Project 09-43

* Final report completed
and published as NCHRP

Report 691 “Mix Design
Practices for Warm-Mix
Asphalt”

NCHR

REPORT 691

Mix Design Practices
for Warm Mix Asphalt

* http://trb.org/Main/Blur
bs/Mix_Design Practice
s_for WarmMix_Asphalt
~165013.aspx

TRANSPORT CHALLENGES FACING GROWTH *
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NCHRP Project 09-43

Products:

— Appendix to AASHTO R35 with commentary “Special
Mixture Design Considerations and Methods for Warm
Mix Asphalt (WMA)”

— WMA Mix Design Workshop/Training Module
* Being converted to web based training thru NHI

— Chapter on WMA Mix Design for the NCHRP Project
09-33 Mix Design Manual

— “Standard Practice For Measuring Properties of Warm
Mix Asphalt (WMA) for Performance Analysis Using the
AASHTO MEPDG” (AASHTO DARWIin-ME™ Software)
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New Resource
| www.ct.gov/dot/AASHTO-R35 |

CONNECTICUT
DEPARTMENT OF TRANSPORTATION (24

Val
il Lgov

v] S <TATE OF CONNE gle

Special Mixture Design
Considerations and Methods for
Warm Mix Asphalt (WMA)

An Appendix to AASHTO R35

Standard Practice for Superpave
Volumetric Design for Hot-Mix
Asphalt (HMA)

Special Mixture Design Considerations
and Methods for WMA




Appendix to AASHTO R35 with commentary “Special
Mixture Design Considerations and Methods for
Warm Mix Asphalt (WMA)”

STANDARD
Approved by AASHTO S PECIFICATIONS
. . and A:;fh:udr;sgfo ;:n::EnguaizuT:siing
Subcommittee on Materials
2012 * 32nd Edition

and published: Ferd Vi Syl
Standard Specifications for ' 8
Transportation Materials and |
Methods of Sampling and

Testing (32nd Edition, 2012)




Improving the
' Ferformance of |Course Number:
e fransportaton Login Home | ContactUs | Help

hlE Industry Through

wnowaL Hcsway e T12111g FHWA-NHI-131137

Register For a Course

More Information @

Host a Course COLI rse DESC l'i ption Print Friendly Page [&]
Order Materials [ Special Mixture Design Considerations and Methods for Warm Mix Asphalt ]
About Us - WEB-BASED

PROGRAM AREA: Pavements and Materials
COURSE NUMBER: FHWA-MNHI-131137
CALENDAR YEAR LENGTH CEU FEE

Search for a Course

2011 2 Hours 0 Units 30 Per Participant
2012 2 Hours 0 Units 30 Per Participant
more search options TRAINING LEVEL: Basic

CLASS SIZE: Minimum:1; Maximum:1

Connect with us
DESCRIPTION:

u S Highway transportation agencies are exploring the use of warm mix asphalt (WMA) for pavement projects. One of
their main questions, particularly for agency mixture design technicians and engineers, is how WMA design

ell Me More differs from hot mix asphalt (HMA) design. "Mixture Design for Warm Mix Asphalt” is a Web-based training that
presents the modifications to the current Superpave volumetric design procedure, as described in AASHTO R35,

NHI Video that are needed to complete a WMA mixture design. The training highlights key differences in WMA and HMA
mtl.n,mﬁtiﬁn to NH design procedures, and provides an opportunity to apply the AASHTO R35 standard practice to a WMA design
' maodification.
OUTCOMES:

Upon completion of the course, participants will be able to:




Commercially Available Laboratory Foaming Devices

l Wirtgen, WLB 10 S
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National Research Imtlatlves

TRB TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

* NCHRP 9-43 “Mix Design Practices for Warm Mix
Asphalt” $500,000

* NCHRP 9-47A “Engineering Properties, Emissions,
and Field Performance” $900,000

* NCHRP 9-49 “Performance of WMA Technologies:
Stage | - Moisture Susceptibility” $450,000

e NCHRP 9-49A “Performance of WMA
Technologies: Stage Il - Long-Term Field
Performance” $900,000

=%
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http://www.trb.org/default.asp

National Research Imtlatlves

TRB TRANSPORTATION RESEARCH BOARD

OF THE NATIONAL ACADEMIES

Two WMA focused NCHRP prOJects for 2012

* NCHRP 9-52 “Short-Term Laboratory
Conditioning of Asphalt Mixtures” $800,000

— includes short-term laboratory conditioning of
WMA mixtures for mix design and performance
testing

NCHRP 9-53 “Asphalt Foaming
Characteristics for Warm Mix Asphalt
Applications” $700,000
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http://www.trb.org/default.asp

National Research Imtlatlves

TRB TRANSPORTATION RESEARCH BOARD

Proposed NCHRP project for 2013:

* “Recycled Asphalt Shingles (RAS) and
Recycled Asphalt Pavement (RAP) in
HMA/WMA Mixtures”

* Endorsement by:
— AASHTO SOM TS2c Asphalt-Aggregate Mixtures
— FHWA WMA Technical Working Group
— FHWA RAP Expert Task Group

— TRB Committee AFK10 General Issues in Asphalt
- Technology
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http://www.trb.org/default.asp

National Transportation Product
Evaluation Program

NATIONAL TRANSPORTATION PRODUCT EVALUATION PROGRAM

* NCHRP 20-07/ Task 311, Development of a
Warm Mix Asphalt Technology Evaluation
Program (complete)

— Myers McCarthy Consulting Engineers, LLC

— http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.
asp?ProjectID=3075

* AASHTO NTPEP Panel has been established to
review findings: www.ntpep.org
. POC Tom Baker, Washlngton State DOT

. ';,3-;:.;5'" TRANSPORT CHALLENGES FACING GROWTH *



http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3075
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3075
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=3075
http://www.ntpep.org/

Warm-Mix Asphalt:
Best Practices, 3 Edition

— Stockpile Moisture Management

Quality Improvement Publication 125
3rd Edition

— Burner Adjustments and
Efficiency

— Aggregate Drying and Baghouse
Temperatures

— Drum Slope and Flighting

— Combustion Air

— RAP usage Doy

— Placement Changes fo@ea&_/
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WMA Usage

Percentage of Total Asphalt Production in USA

25%
20%
15%
10%

5%

0%

2006
WMA trials
begin

=229
A 3.29
5.4%

2009 2010 2011 2012
19.20 47.60 79.64 data
million million million being
tons tons tons collected
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Interstate Highway WMA Usage




State DOT WMA Usage
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@ Mobile Asphalt Testing Laboratory Program
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g Thank You!

Matthew Corrigan, P.E.

Asphalt Pavement Engineer
Washington D.C.




