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What's the Punpoese of a SCAN Tour?

« FHWA's Ofifice of International Programs
identifies;and evaluates innovative foreign
technelogies and practices that could
significantly benefit US transportatlon

SyStems
o, Main chan eimccéssmg iNnneyvation'is the

International Scannln& Program
/fggram jointly undertigken with FHWA,
AASHTO, and NCHR
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Whatiis \WIMA?

o Allows reduction of temperatures at
whichrasphalt mixes are produced
and placed
— Reduces viscosity at Jower temps
_ Allows the-complete coating-of

aggregate

- \




Issues of Interest

The purpeserof the SCAN was to investigate
and implement innovative technologies
and pelicies related to WMA. Topics of
Interest.included:

o \WMA procesy L e
» Mix design-& construction practlces

p/erformance \
/‘%ltatlons \

e Benefits

WMA SCAIN 2007 5




Our Team

Eric Harm, chairman

John D’Angelo, co-chairman

Gaylon Baumgardner
John Bartoszek
Matthew Corrigan
Jack Cowsert

Tom Harman

Mostafa (Moe)-Jdamshidi
Wayne.dones

[Dave Newcomb

Brian Prowell, reporter
Ron Sines

Bruce Yeaton

lllinois DOT

FHWA

Paragon Technical Services
Payne & Dolan

FHWA

North Carolina DOT

FHWA

Nebraska DOT

Asphalt Institute

NAPA

Adv. Materials Services LLC
P.J. Keating

Maine DOT
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What Did therScan Team




Factors Drving Develepment of \WIMA

o The environmentand sustainable development
concerns, - Construction”
— Reduction in energy consumption
— Redugtion in CO, emissions

. Extension of-paving season and poetential for
longer haul distances

ym fleld co

 Welfare of workers, parti
which is not used In the

\ i

Fl;i:tiOn \

rly with Gussasphalt,
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European EXpernence
TheQ“ﬁ\ for Implementation

e Norway
— Contractor/Supplier Driven

e Germany
— Contractor Driven
— BitumeniEerum:

— Gussasphalt (E re(s) "
— tractor Driven/Agen
— Sustainable Technologie

e Netherlands
— Contractor Driven
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What is_ Glssasphalt?

Also called mastic asphalt, Gussasphalt is not
SMA. Itisia binder rich mixture placed at 0%
voids witii coarse aggregate rolled into the
surface. Typically placed at 450°F

e

1
if:i

T




European Vi

actices
country to

* Mix desig
varied fr

country’
* SOME gyratory, some
= oshalem=m"

e Some empirical;
; e
some fundamental

H’{ed performance
tests!

i} Design Practices




e:l Marking

European Standares-

Road Materials CE TC227

User
Needs

Surface
Characteristics

4 Asphalt Pavement fe
(In Situ) s
Asphalt Mixture \
Constitutive Materials
WMA SCiZOO?
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% WMA Technologies

e Organic Additives

 Foaming Systems w/ Stabilizers
e Emulsion Systems

+ Others... = -




Warmi Mix Asphalt Technolgies

e Organic, Waxslike additives
— Sasobit®=rSasol International
— Asphaltan’ B — Romanta
— Fatty/Acid Amides — Licomont S 100
 Foaming Processes
— Aspha-min zeolite — MHI/Eurovia
— Low: Energy” Asphaﬂ, Fa|r067E|ffage Tiravaux Publics
— WAM Foam —Kolo Veidekke/Shell/BP

e LE,;B@)/m/I
 Emulsion Based
/t‘/otherm“\" — MeadWe
* Vegetable based synthgt

« Emerging US Technologi

WMA SCAIN 2007 16
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Classiticatieprei VWIVIA DY
TFTemperature Range

9
8
7
6 =
5
‘
Col . i
| 1
4)
0 100 200 300 400

Temperature, °F
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Licoment® BS 100

o Mixture of fiaity aciad
amides

e Softening point ~ 286°F

« Avallable as powder or _
granules:

o SUbIt— modjfi binderl

used In-Germany
/-.Erm? products used |
roofing industry

18




L.E.A’S sequentral mixing

PHASE 1

Hot asphalt
Coarse aggregates are
coated

Dry, hot coarse aggregates

s A

PHASE 3 [
L Y

S e - @ - S

PHASE 2

by all the asphalt

PHASE 5

‘. & & '
£ [
L ) L
. »
L)
‘@

Moisture from fine Foamed asphalt
aggregates triggers encapsulates fine
asphalt foaming aggregates

Thermal equilibrium reached
All aggregates uniformely

coated




= &1

Set of six retractable
Nozzles inject foam
Into BAM’s pugmill

20



Laboratery/ Feaming
aborat
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Placement and
Compaction

“Business as ustal”
Primarily Use:

‘Heavy, t mping bar,
V|bratory screed

-Sfégl-.w e V|br {ry
llers

“and static 5 & id
*Workability generally |- S

ood
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Performanece off WMA
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Performance: of \WIMA

e Consensusiof European Countries that
WMA sliould provide equal or better
performance than HMA

— Nonway.—perfonmance.mixed, problems.not

attributedtonWVIVIA
— Germany-< performalice same or-better

developed guidelinesito allow use of%axes
M zeolite ! \

— France — toll road opérator, district, and city of
Paris pleased with pefiformance to date

24



BASt Official rating

Here: B 3, Schonstadt-Schwarzenborn
Track No.

5

Tabelle 2: Qualitative Bewsrtung der Erprobungsfelder im Verglesch zum Referenzield

Rutting® equal
Postcompaction
) i P better
in main lane
Cracking equal?
Resistance to cqual
thermal distortion 9

equal or
better

Mikleithen

Field testing

B 183, Meustrelitz - Brunstorf
3, Schinsts X — Halsdor

B 208, 0D Amslinghausen
Hamburg, Veddeler Damm
L 303, Tasdorf = Egge sdorf

B 283, Tanmenbergsthal -

Cryogenic behaviour

S0ITD » 4% Sascbi
S0+ Asphaltan B
SO0iT0 + Asphaltan B

Aging of the binder

Laboratory testing

equal or

Adhesion better

aspha-min

Aidektiv per  Hersiedbang von Nednglemperatie-Asphalt



Benefitsroi WIMA

 Reduced Emiissions
 ReducedFuel Usage

» Paving Benefits

— Pave in.cool.weather and still obtain, density
— Haul mix IW@ta cesand stlll have

workabllit
Improved compaction

A‘zilitate deep patche

— Abllity to use more R
 Reduced Worker Exp@sure

26



. CO,
. SO,
. VOC

= CO==

» NO,
e Dust

Reduced Emissions

ieducec
reducec
reduced
reducec

"redu ed 6

reduced 2

30-40%
35%
50%
10- 30%

""--\.

tO@@

WMA SCAIN 2007
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No Fugitive Emissions 2
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. - .ﬁ_
Adapt technolegies emiew production

European batch/ditim: plants torhigher

production plants used in the US
F 4

L]
T




s Best Practlcef should b ‘
us{?&a Inimize the
/:n Isture content in

aggregate




Initial product appieye , W @doWe sort
out the good! preducts from the bad?

33




Products shouldierapproved onia
national or aleast a regional basis

o German agencies, industry,
and academia have jointly =3
develeped a “Merkblatt” or =
guidelines for the use of WMA

T d
AEFATTIFTEA TIMORWT R VL

e IniFrance, SEZI'erfc&rms :
certificatiofis of new progucts.

Coaperatively supporte
Agtween agency and in

Aspha-min Certificate



Individuall Contractiersrare going te have to
determine which WIMA process will work over
the widest rangereli applications.

In the jBast changes have been mandated
by agencles. In Europe, contractors have staffs
who routinely do research to develop new
products:

sssse Research at Eurovia

®  Research and Dey Il:-m it Centre

L] 1ID|:| chines in 37 n 5, pE rl' arming
160 l:|I1‘T ent tests

8 R&D programme;
€ Environmental protection,




The overalll perdermmance of WIMA
must be as geedas HMA. Ona life-cycle
basis, It WIMATdees not perform as well,
there will WGt be energy savings or
reducedfemissions in the long run.

o Buld sections with
— HMA controls

. Datacollection
guidelines

e Monitor for 3to 5
years

WAM-Foam

36




Implementation Goals

o \WMA shiould be an acceptable
alternative to HMA at the
Contractor’s discretion, provided the
WIMA meets applicable IHMA
Specifications.

e |

WMA SCAIN 2007

esa
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Implementation Goals

o An approeval system needs to be
developed for new WMA technologies.

The approval system should be based on

performance testing and supplemented: by
fieldl trials.

— WMA TWG should lead the development ef.a

performance based evaltiation plan for new WMA

products.

Bana
~ Realistically, such a systemiis needed for a broader

range of modifiers/technelogies used in HMA.

WMA SCAN 2007 38



Implementation Goals

e The WMA SCAN Team will provide
technoelogy transfer of the information

gained through presentations, articles, and
leports.

o Best practices need to be implemented for
handling.and storing laggregates: to
minimize moisture centent, burner

_~adjustment, and WMAln general or
specific technologies.

b
WMA SCAIN 2007 39



Implementation Goals

e Encourage more field trials with:
— Higher trafiic
— [Larger size with representative production of WMA
— Built In conjunction with a control section
— Monitered for a minimum of three. years, by. the agency

— Data collectien guidelines, developed by the WMA TWG
can be found at:

e [he factors affecting the economic viability of
~~ WMA need to be identified'and tracked.

3
WMA SCA\L\N 2007 40


http://www.hotmix.org/view_article.php?ID=537
http://www.hotmix.org/view_article.php?ID=537
http://www.hotmix.org/view_article.php?ID=537

Conclusions

o There Is a consensus among the WMA
SCAN Team that WMA Is a viable
technoelogy and that US Agencies and the
HMA Industry. need to.cooperatively.
pursue this path

o The US has already made great strides in
evaluating WMA, thanks In part to Public-
_~Private Partnerships like the WMA TWG ™

and the WMA SCAN Tour

WMA SCAN 2007 41










WANM-Foam

o [wo Phiase addition of asphalt
— Agg@regate coated with “soft” asphalt

— |Hard asphalt foamed to mix with pre-
coated aggregate

— Soft asphalt controls minimum placement

iemperatunes -
— Material'placed as Iow as. 80 C (176 =), 50
— 60 C (90— 108 F); reduction-

— Requires plant modification for foaming,

estimated at $50,000 - $70,000. No
additional costs theréafter

— Special asphalt fe may be required

44



WAM Foamiinstallation in
Hot Vi Asphalt Plant




Zeolite

o Zeolites are crystalline hydrated
alUminum silicates

« \WWhen the Zeolite Is heated, It gives
Upitsinternmal moisture,

approgpa{élfl Zil% 9% Welght

micrescopically foaming the-asphalt

spha-min is typieally added at\
/ 0.3% by TWM \

WMA SCAIN 2007 46
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Sasobit®

» Fischer-Trepsch synthetic waxes —
Sasobit

— Prog@uiced by treating hot coal or natural gas
feed stocks with steam In the presence of a
catylist ... .

— Jheyare Iong((flﬁin &Iiphatic--hydrocarbon
waxes with a meltinglpoint of more-than

kly INto mix

/Added to binder or di
— May negatively impaci 6w temperature

properties WMA SCAN 2007 48
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Chemical Structures of Modifiers 1-3

Hydrocarbons (linear)

Sasobit d .4 A 4 A L 1
SV SV SV SV WV ¥V ¥V
Hydrocarbons (branched)
Montan Wax

Fatty Acid Amide

Volker Hirsch; Section S6 2007/05/23 Folie Nr. 5




. Sasobit
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Evetierm®

 Emulsion—approximately 70% binder
residue

« Chemical package provides mixing,
coatingworkanility;-compactionand
adhesionr(e.qg. anti-st ripping agents)

}meste{ m liberated upon mlxmg\

WMA SCAIN 2007 52




NOZZLE VALVE ADJUSTABLE

MANIFOLD

——WATER IN

™~ WATER
PASSAGE

" BOILING
CHAMBER

\ SPRAY NOZZLE

FOAM NOZZLE CLOSED

NOZZLE VALVE ADJUSTABLE

MANIFOLD

—WATER IN

/f/, ™~ WATER
WATER ;Eﬁ?“ﬁE
PASSAGE
4 POINTS ™ BOILING
. - CHAMBER

SPRAY NOZZLE

FOAM NOZZLE OPEN

FOAM NOZZLE




Water injector located on the liquid asphalt
intake on drum.



.
amping bars on heavy,
vibratory screed paver

WMA SC

ampihg bar,

2007
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