From Europe to Corrigan then onto
the Land of Lincoln

Warm Mix Asphalt —
Global View




Lincoln Knows...



http://showcase.netins.net/web/creative/lincoln/art/lmead.htm

Transportation Research Board’s
Report 202

“"Asphalt, more than any other single
product, sustains the nation's highway
system and facilitates the flow of
commerce."
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(WMA) Warm Mix Asphalt
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WMA technologies available

Synthetic WAM
Zeolite Foam
X Z
\\\///
Chemical

Additive



Potential Benefits of WMA

Increased durability due to less oxidation
and less absorption = better fatigue life
Good in-place density
Wider paving window

Winter Paving

Night Paving Especially with
Polymer-Modified Asphalt



Potential Benefits of WMA

Reduced emissions and odor

Reduced heating and energy requirements;
direct Energy Savings ~ $1/ton

Reduced plant wear



MODEL OF DEVELOPMENT OF TECHNOLOGY oujian

and Carne, 1987
Implement or Transfer

Research Development Engineering

Basic | Applied
| Products,

Service
Processes,

Technical Engineering Prototype
Feasibility Demonstration  Field Trial

*
*

ver .
0 ]

.” Disto

*
s -
o
o

ly

A

0 [ ]

=OrganiZe
Knovlgl’edge

—
v
L3
)
Qo

(o]
- (o)




Yes We Can...

For more of your PARADE favontes visit Parade.com

\ The government has pledged nearly $30 bmlon i '; :
o restore America’'s highways and bridges. :

' gﬂ takeanew vision.

On a Life-Cycle
Analysis, if Warm Mix
Asphalt (WMA) does
not perform as well,
then there will not be
energy savings nor
reduced emissions
and benefits in the
long run.



VWarm Mix Asphalt
SCAN

May — June 2007

Norway-Germany-Belgium-France

N

WMA SCANI 2007




Issues of Interest

The purpose of the SCAN was to
iInvestigate innovative technologies
and policies related to WMA.

 WMA processes

» Mix design & construction practices
 WMA performance

Limitations
» Benefits

WMA SCANI 2007



2007 WI\/IA Scan Team
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Who DidiWe Visit?
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European ExXperience
The m%r Implementation

* Norway

— Contractor/Supplier Driven

dd
ok \‘UM€!&:?
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« Germany Q
— Contractor Driven % -!’&sa
— G 4
Bitumen Forum van 820G S BAUA
— Gussasphalt (Fumes) N

* France
— Contractor Driven/Agency Supported
— Sustainable Technologies

* Netherlands

— Contractor Driven
VWMA SC



WMA Jiechnologies

Organic, Wax-like additives

— Sasobit® — Sasol International

— Asphaltan B — Romanta

— Fatty Acid Amides — Licomont S 100
Foaming Processes

— Aspha-min zeolite — MHI/Eurovia

— Low Energy Asphalt — Fairco/Eiffage Travaux Publics
— WAM Foam —Kolo Veidekke/Shell/BP
— LEAB® —BAM

Emulsion Based

— Evotherm™ — MeadWestvaco

~ + \egetable based synthetic binders
» Other ... Emerging US Tlechnologies




Implementation Goals

WMA should be an acceptable
alternative to HMA, used at the
Contractor’s discretion, provided the
WMA meets applicable HMA

specifications.

WMA SCEIN 2007



WMA: Best Practices

Quality Improvement Series 125
Stockpile Moisture Management
Burner Adjustments and Efficiency
Aggregate Drying and Baghouse
Temperatures L

Drum Slope and Flighting | wamd

Combustion Air ; et Prctces
RAP Usage |

Placement Changes




WMA Technical Working Group

Co-Chairs r‘ er 4| Hul
® Matthew Corrigan, FHWA
B Ron White, Industry

ol

Representec .
B State DOT BAASHTO

B State APA B abor

B NCAT BN|OSH A

B Academia
® Hot Mix Asphalt Industry




Ongoing National Research

TRANSPORTATION RESEARCH BOARD
‘ "TIRIES ‘ OF THE NATIONAL ACADEMIES

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

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


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

To adapt a laboratory mixture design
and analysis procedure to WMA

— Compatible with HMA procedures
— Address wide range of warm mix processes

e Organic Additives

e Foaming
e Chemical

STANDARD SPECIFICATIONS
o s spertaane Vanrat and

Phervads of Samglag oo lustey

PIT 1L STDNCANIN

Advanced Asphalt Technologies, LLC

=

“Engineering Servces for the Asphalt Industry™



Future National Research?

TRANSPORTATION RESEARCH BOARD
RIS

Short Term Ageing
of WMA Binders
During Production
Differences between
Field Produced WMA
and HMA Volumetric
Properties

More to come ...??



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

Proposed National Research

TRANSPORTATION RESEARCH BOARD
‘ "TIRIES ‘ OF THE NATIONAL ACADEMIES

D-06 “"Long Term Field Performance of
Warm Mix Asphalt Technologies”
$1,200,000

D-08 “"Moisture Sensitivity of Warm Mix
Asphalt Technologies” $600,000

D-o5 “"Development of a New Protocol for
Determination of Moisture Susceptibility
of Asphalt Mixtures” $300,000


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

& |nitial U.S. Research Partners

U.S. Department of Transporiation
(‘ Federal Highway
@7 Administration StateAPA

Asphalt Technology

CAT

AUBURN UNIVERSITY

2004 - 2005

A MeadWestvaco Business

Evotherm®

Sasobit®

‘ U.S. Department of Transporation
&4 Federal Highway Administration



® Technology Overview**

’ . —
WAM-Foam VEIDE Rediset WWIMX AKzO NOBEL
Low Emission Asphalt SSSERESHEES
Aspha-Min Eu‘?’

ROVIA CGENCOR

Advers Terex

Sasobit IR Stansteel Stansteel.
REVIX | Faragon rechnicai semvices,ime | =2 Aquablack
Evotherm P a$Gizi® = Double Barrel

/2\

Cecabase RTfaaa) Green AsvEe

U.S. Department of Transpordation

- : Federal Highway Administration
**FHWA does not endorse any particular proprietary product or technology.




WMA -Texras Expa rience

2009 TR® Annual Meeting

(z?xt‘\j L. Fitts, P.E.
SE Pegionai Manager
Sulphur Asphalt Solutions

Shell Oil Products, UDA

hhp/lmsbd\mm!allphw 7. V @ Shell Sulphur Solutions



Ozone Non-Attainment Areas

TN

0K NC
AR
MM

SC
Ms AL GA

X LA

FL

EPA Region 6 EPA Region 4

g-Hour Dzone Designations

N Ground level ozone is considered to be a respiratory irritant. It
alnme

Nonattainmert Is caused by chemical interaction between sunlight, nitrous
Monattainment (part county . . .
Redesignated to Attainmert oxides (NOx) and volatile organic compounds (VOC's).



LP 368-San Antonio

No visible fumes, minimal odor
Acceptable HMA in-place density and joints
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US 380 -Young Co.

PG 70-22 (Polymer-modified)




Hamburg-One Year Cores




HWT Testing - Lufkin

16000
14000
12000
10000
8000
6000
4000
2000

Cycles t

2 Hour Cure



FM 324 - Lufkin




US 380 — Plant Modification
Astec Double Barrel Green
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NORMAL DB GREEN FOAM
COATING COATING

COATING THICKNESS







__ I Old Rules - New Materials ___
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—Increases fumes
* 10°F Increase = double VOCs ™
» Very low VOC (20 g from 75 tons of asphallt)
can be visible, especially at night
» Opacity - affected by plant operations,
asphalt source, asphalt grade
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Here In lllinois

We state:

‘It's ok to ask permission to change"
We might want to consider:

*You can do HMA (275 - 300) as WMA

(220-275) and put the details in your QC
plan.’ TN

,,VJ.smn
’ «\ ’?

%W"_* 5 Env1ronment

pRAC'I‘ICAL Townons

for travuportatiovw systems



Experimental Features

FHWA policy prohibits the use of a patented or
proprietary material, specification, or process ...:
...competitive bidding with equally suitable
unpatented items

...used for research or for a special type of
construction on relatively short sections of road for
experimental purposes
www.fhwa.dot.gov/construction/cqit/propriet.cfm



Experimental Features
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Mix Asphalt

The\Green Alternative

The lllinois Department of Transportation recently partnered with Gallagher Asphalt Corporation
and Chicago Testing Laboratory to complete comprehensive technical trials using Warm Mix
Asphalt (WMA) technology IDOT is very mterested in this new process and wrth the support of




Dan Ryan Expressway: 250,000 ADT

“The Department is always
Interested in new
technologies that will
improve the quality,
durability, and cost
effectiveness of HMA.
Warm Mix Asphalt
Technology seems to have
the ability to provide all that
and more in terms of its
positive environmental
impact.”




Placement Experiences




In-Place Density Achieved




From MLIT...

At NAPA convention | met with the other
37 state executives and WMA was a real hot
topic that is being pushed all across the
country and everything still points up.



WMA Trials and Demonstrations

Jan 2007




WMA Trials and Demonstrations

Jan 2008

# Yellowstone N.P. ‘ AAJ

/

‘ U.S. Depariment of Transporiation
b Federal Highway Administration




WMA Trials and Demonstrations

Jan 2009

U.S Deparmant of Transporiation
Federal Highway Administration




WMA Investigation and

Implementation Premise

Many factors are driving the
development and implementation of
WMA technologies globally.




WMA Investigation and

Implementation Premise

In order for WMA to succeed in the
U.S., these pavements must have equal
or better performance when compared
to traditional HMA pavements and be
economically affordable.




Data collection guidelines developed

and cataloged by the WMATW
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¥ Questions about WMA

Future Plans
Economic Analysis (LCC)
Industry Response and
Responsibilities
Research

Performance,

Economics,

Specifications
Time-table



