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AEMA 2016 ISAET

ATTENDANCE

AttendanceSummaryc
Totalof 168 AttendeesRepresentin@1 Countriesincluding25 Speakers
Attending Countriesg

Australig Brazil, Bulgaria, Burkina Faso, Canada, China, Colombia, Estonia,
France Germany, Ghana, Iran, Ireland, Japan, Mexico, Netherlands, Nigeria,
Sweden Thailand United Kingdomand USA

PresentingCountriesg
Franceg(6), Japan(1), Netherlandg1), and USA(17)

Sponsors/Exhibitorg,
Heate¢ PRIAsphaltTechnologiesinc., andVSSnternational,Inc,
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AEMA 2016 ISAET

PROGRAM

SESSIOMN¢ Emulsionlssuesworldwide
Moderator: ArchieReynolds- AEMAPresident

SESSIORI¢ Testing & Development

Moderator: FrancoiChaignon Colas

SESSIOBI¢ Manufacturing & Applications
Moderator: JimMoulthrop - FR2 Inc

SESSIOHI¢ Applications

Moderator: CodrinDaranga ErgonAsphalt& Emulsionsinc.
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IBEF Exchange Seminar

Highlights from:the ISAET Congress'in-Washington Nov.. 2016

SESSION 1

Emulsion!issues \\Worldwide
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AEMA 2016 ISAETEmulsion Issues Worldwidésession 1)

1-1. EMULSIONMARKETSIAND. ICHALLENES EEBouteiller - IBEF

2005 2013

mUSA
Trend 2020 v/s forecast in 2008 W France

N \ /.- S
\l l:} \
) = ‘ m Spain

39% 15% 46% o

W Japan

mUSA
m France

¥ Mexico WErak

W Brazil W Mexico

w Canada  China
™ Russia
m Canada
M India
Russia Bpan
u ltaly

¥ Others

m United Kingdon
1 Others

e 7,896,000 T 7,676,000 T o
Productionis not improvingbut the impactof 2008in industrialcountrieshasbeenlimited

MARKETOPPORTUNITIES- HSHegulationswhich shouldfavor cold technologies
- Increasingheedfor maintenanceat low cost

TECHNICACHALLENGES - Hightraffic roadsandlimitations of cold mix technology
- Qualityand consistencyof bitumen
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-1. EMULSIONMARKETSIAND. ICHALLENES EEBouteiller - IBEF

HOWTOMEETTHECHALLENGES

o Continuouswvork andinnovation
o Crossdfertilization and sharingof experience
o Strengthencooperationwith agenciesandacademics

PAVEMENT CONDITION INDEX

Excatent -

$2.00 for PP Here

:

40N aop I quslty

PavementPreservation
is our first business

i
A

PAVEMENT CONDITION
g

i i

1 5 10 1% 2

AGE OF PAVEMENT

PP = Poemert Peserviion M = Reactve Manttrance

0 5 2 yifddgétto communicateaboutsuccesses
o Actlocalandthink globalC uselBEF
o Changdrom productsupplierto solutionprovider
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-2. ERGEmuls Perf.(GradesSPECIEICATIONS:FOR-SURFACE/TREAG REKIRE NCSU

FRAMEWORK

Freshemulsion  Constructability

_ Add 3°C to your current PG grades to
Residue Performance obtain the EPG grades for your region!

o Climaticconsiderations PG58 C EPG 64
A EPQemperatureis measuredat the surfacewhile PG
IS measuredat a depth of 20mm

A Shouldthen EPQow temp. not be 3°Clower ?

o Low,MediumandHightraffic

Exampledesignation CRE EPG61-19M
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AEMA 2016 ISAETEmulsion Issues Worldwidésession 1)

1-2. ERGEmuls Perf.(GradesSPECIEICATIONS:FOR-SURFACE/TREAG REKIRE NCSU

FRESH EMULSION

1 Rotational Viscometer

* 3-step-shear test: Vary the shear rate to simulate
spraying and drain-out potential

Tank to Sprayer Sprayin l PST
800 =« 4 B p y g 4

Samples stored at high
temperature

ya)

! : CRS-2P ‘
= 600 i 30rpm | —.—HFRS-2P‘
0 I ] » |
= : ' Drain-out
= 400 | b ' |
o -
8 .5
S 200

5rpm
) ) 0
L) Rotational Viscometer to measure: 0 5 10

* Separation Ratio (Rs): Nyop/Notiom Time (min)

v" Stability under sedimentation, creaming

e Stability Ratio (Rd): Nyied/ Nreference

v" Potential for flocculation, coagulation
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AEMA 2016 ISAETEmulsion Issues Worldwidésession 1)

1-2. ERGEmuls Perf.(GradesSPECIEICATIONS:FOR-SURFACE/TREAG REKIRE NCSU

EPG SPECIFICATION TESTS Residue Fresh Emulsion

Residue Recovery |‘

A

U ASTM D7497 Method B ==

Oven @60 C
Cure for 6 hours

—t=5 DSR Temperature- MMS::R
Frequency Sweep — RV
G* at critical phase angle Sprayability, drain-
Thin film of emulsion spread out, storage
on silicone mat Stability
(Supplier Spec)
Chipseal Low temp. aggregate loss Bleeding Workability & Stability
Microsurfacing Thermal cracking Rutting Workability
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-2. ERGEmuls Perf.(GradesSPECIEICATIONS:FOR-SURFACE/TREAG REKIRE NCSU

VALIDATION OF EPG TESTS AND SPECIFICATION LIMITS THROUGH PERFORMAI
SIMULATION TESTS (PST)

One Third Scale Model Mobile Loading
Simulator (MMLS3)

Chipseals i
0 MMLSB test - Bleeding/Rutting E Vi
0 VIALITest ¢ Lowtemperatureaggregatdoss (\
Microsurfacing |G*| at Critical d vs. Aggregate Loss
Chip Seals
o MMLS3 test - Rutting n
o SingleEdgeNotchedBendingtest ¢ | Sa—
. R | B : -19 48
Lowtemperaturecracking Bl ° @ 5T
“1l = %
0 F“OO 1 E+O7 2 I'I&Cl:@ B Z((P[‘;(ﬂ 1 E+07 S5E+07
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-3. BITUMENNARIABIMFTAE IMPORTANCE OF TESTHMET&B.IEEkmann Eurovia

EMULSION VISCOSEMMPACT OF BITUMEN ORIGIN

o0 Trappedwater is often (but not necessarily alwdys L6050 itmen of diferont orgin
at the origin of high viscosity |

A0 m

o Saltcontent is often (but not necessarily always
at the origin of the phenomenon

w

o Butthe tendency of a bitumen
(or a bitumen/emulsifier association) to trapater
canbe easily detected viBSC analysis on a
laboratory made emulsion

Al ]
2 v HAO : no added CaCl2

-

A2

Trapped water content (%)

®Al: 1% of added CaCl2

N
S N N N N N N

o

AA2: 2% of added CaCl2

o

5 10 15 20 25 30 35 40 45 50
Salt content (mg/kg)

o

o Addition of salt (e.g. CaCl2) into the aqueous phase allows to prevent the trapping of
water and thus to diminish viscosity

V In the cases where this is the origin of high viscosity
V Seems to work even if salt content is not at the origin offthenomenon
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-3. BITUMENNARIABIMFTAHE IMPORTANCE OF TESTHMET&B.IEEkmann Eurovia

EMULSION VISCOSEMMPACT OF ADDITIVES

0 Viscosity at low shear rates is not seen by STV Efflux Time measurements
o Dynamic viscosity at low and high shear rates would be a much better fundamental t
o But dynamic viscosity is sensitive to shear rate history of the sample

Why not also trying simple
STV a¥t26 aArvydzZ |0

— Mmeasurement
Wldth 5cm l

conditions
lber

International Bitumen
Emulsion Federation

Shear S
Stres

Bitumen emulsion
Bitumen emulsion + thickener

Application :
conditions g

Shear Rate
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AEMA 2016 ISAETEmulsion Issues Worldwidésession 1)

1-3. BITUMEN/ VARIABILITME IMPORTANCE OF TESTHMET&B.IEEkmann Eurovia

MICROSURFACIN®UILBDUP OF COHESION
o HCT fracture test seems to be more sensitive than Benedict Cohesion test

o Binder/Filler ratio appears as an important design paramete...Js

—
Benedict Cohesion vs "Binder/Filler" ratio HCT Fracture time vs "Binder/Filler" ratio
40 a
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AEMA 2016 ISAETEmulsion Issues Worldwidésession 1)

1-4. STATEORTHETART OFCOLD MIXESIN ERAGIEEgnon Colas

FRENCHMULSIOMARKET

High ratio of use of High degree of
bitumen for emulsions diversification
SFERB (French AEMA) Presentation of the French Market
ifande PRI Pologne

« 770 000 metric tons of asphalt emulsion Adiich
* Micro-surfacing : 50+ M m?

* Chip seals : 200+ M m?

: : 2 *+ Cold mix:1,5Mt (comparedto 31 Mt of HMA)
« High ratio of use of asphalt for emulsion

— Cold mix plants
—~ Base and Top layers
— Use of RAP

N
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-4. STATEORTHETART OFCOLD MIXESIN ERAGIEEgnon Colas

«  Structural Gravel emulsion

EVOLUTIORFFRENCBPECIFICATIONS

. Gravel Type S1 Type S2
o StructuralGravelEmulsiondor BaseCourses --

Modulus

o Introductionof specificationimits on Setting
StiffnesdViodulusafter a standardcuring iyl
procedure e

Nottingham AT 21500 MPa 22500 MPa

CONTINUEBESEARCH

o Thesisunderwayon the modellingof GravelEmulsion n(T.3ge)x
Untreatedbasecoursematerial _1;‘”_"‘_ i ]»
— |kl b

C closeto HMAafter acertaintime p

LATESDEVELOPMENTS

0 Useof RAP
o Ultra-thin overlaycold mix
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AEMA 2016 ISAEKTEmulsion Issues WorldwidEession 1)

1-5. A'STRUCTURING 'G SEUARTES To O 2 i HE LT S AR SIS IR e 2\ / [ 2ika hia- Colas

EXPERIMENTADOBSITE

o Constructedn 1997¢ 2000m section¢ mediumtraffic
0 8to 12cmGraveEmulsion
o Overlaidwith a surfacedressingafter 15years

MONITORINGFTERS8 YEAR®FSERVICE

o Coreanalysisvoids,stiffnessmodulus,fatigue,binderrecovery
0 In-situtesting

V SHWD SuperHeavyWeightDeflectometer

V REQGRoadEagleColas) HDpicturesandtransversalrofile,

Rut/Cracldetection
? w
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