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Introduction

The characterization of asphalt binderlatv temperature
IS critical for selecting and designing asphalt materials
used in regions witkcold climates

This is especially true for new technologies such as Wal
Mix Asphalt (WMA), for which a reduction in the
production temperature may potentially lead to
substantial benefits in terms loAgrm aging
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A Lowtemperaturecharacterizatiorof asphalt binder
can be performed with the Bending Bedheometer

A Conventionally ethanol is used, but air was also
proposed as cooling medium.

A Increased interest on aging phenomena as
demonstrated by the activities of the RILEM TC-252
CMB on chemanechanical characterization of
bituminous materials.
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Research objective
Experimentally investigate the combined effect of

aging temperaturendcooling medium on the low
temperature response of asphalt binder

Based on

A Bending Beam Rheometdsi8R Test

A Airand Ethanolascoolingmedium

A Different shortterm aging temperatures




5 ; 2018 INTERNATIONAL SOCIETY

” FOR ASPHALT PAVEMENTS M C I d t-
:  ~ JUNE 19° — 21, 2018 - HOTEL GRAN MARQUISE a r I a S a n I e S I n g
& FORTALEZA-CEARA-BRAZIL

A Four 70/100pen-gradedasphaltbinders
B501, B502, B503 and B504

A Each asphalt binder wefist shortterm aged atL23°C
(B501 R 128143°C andat the standard163°C,and then
long-term aged(B501 R&P 123

A PG of the four asphalt binders is PGZX) PG 7@2,PG 70
22and PG 6422, respectively
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TABLE IBBR experimental results for all asphalt bindg€&0s)

) Ethanol Air S(60s)
8]
Asphalt Binder I'PC] S(60s) [MPa] CoV [%] S(60s) [MPa] CoV [%] Diff. [%]
0504 virany | 1OWPG F10°C 106 22 130 44 18.5
VB oW PG+ 4°C 234 1.3 364 4.1 35.7
low PG +10°C 129 2.7 175 3.3 26.3
P
B304 R&P 1231w PG + 400 318 1.9 402 5.1 20.9
low PG +10°C 159 2.8 205 15 224
B304 R&P_145 1w PG + 4°C 362 1.7 453 0.5 20.1
low PG +10°C 182 3.9 228 1.9 20.2
B304 R&P_163 ) o PG + 400 390 4.1 494 2.8 21.1

Thestiffnessin air is higherthan that in ethanol, difference is between
18.5% and 35.7%epending on temperature and binder type.
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TABLE BBR experimental results for all asphalt binders m(60s

2ENts and Analysis

. . Ethanol m(60s)
4 Q

Asphalt Binder el m(60s) [MPa] CoV [%] m(60s) [MPa] CoV [%] Diff. [%]

3504 virgin | 10WPG +10°C 0.400 2.1 0.320 44 225.0

~ViE low PG + 4°C 0.301 3.6 0.240 5.3 5.4

low PG +10°C 0.384 0.8 0.309 6.3 243

: 2

BX04 R&P_123 4 PG + a°C 0.294 1.7 0.237 3.2 4.1

low PG +10°C 0.362 5.8 0.291 7.8 244

B304 R&P_145 1w PG + 4°C 0.296 4.4 0.228 4.0 9.8

low PG +10°C 0.351 1.2 0.283 41 4.0

B504 R&P_163 ) PG + a0C 0.273 3.1 0216 4.8 :26.4

Them-valuein air islower than that in ethanol, the differences between

19.2% and 29%depend on the temperature and binder type.
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Figure 2(a) S(60s) at low PG+10) (b) mvalue at low PG+ZC

Adifferenceof 20°Cin the short-term aging temperature
does not appear to significantly affect theeological
properties of the asphalt binder.
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Figure3 (a)S(60s) at low PG%4,;(b) m-value at low PG+C

Adifferenceof 40°Cin the short termaging temperature
seems to substantially change the low temperature
response of the binder after long term aging.
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E - glassy modulus =
1 - dimensionless constant <
h, k - exponents such as 8<h<1

t-time h

N} gamma function
_ - characteristic time varying with temperature

z
p
4
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Figure 3Huetmodel fitting ofSt) in ethanol and air at=lowPG+10C
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TABLE Bluetmodel parameters oft) in ethanol and air at
T=lowPG+10C forasphalt binder B504

Asphalt binder Cooling medium Es(MPa) U k h log)) R?

B504. virgin Eth{:lnol 3000 2.37 023 080 152 0.998

Alir 3000 168 0.20 056 2.09 0996
oooapap 173 el X000 490 03 0% 17 00
oo pap a3 el 00 520 02k 0159 0%
oo pap 13 bl X000 670 027 00 13 0o

The cooling medium strongly affects the behavior of asphalt binders
resulting in stiffer and brittle materials in air

RGANIZERS a @J
INIVERSIDADE spcdads
FEDERAL 00 CFARA




2018 INTERNATIONAL SOCIETY
FOR ASPHALT PAVEMENTS

: ; ]
~ ISAP CONFERENCE ‘ OI l' Il ISIOI IS
7N JUNE 19® — 21", 2018 - HOTEL GRAN MARQUISE
NG FORTALEZA-CEARA-BRAZIL

AThecombined effecon differentshort termaging
temperaturesandcooling mediunon the low temperature
properties of asphalt binder were experimentally investigated.

AAirstroneg affects the experimental measurements of asphalt
binders, resulting istiffer andmore brittle materials.

AA reduced short term aging temperature may udemately

beneficial for thdow temperature propertie®f asphalt
materials at longerm aged level.
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