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Evaluation of Rheology of Rubber-modified Asphalt Binder Using GPC
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TE2AA W3l B33 wjite] of~FE w9 et 7 4 ¥k 1RE FE YA 5
AE FAHE ol2BEE HUSIE 3 S| olt} (Superpave 1994). RT3 ARvlE1 )
(Gel-permeation chromatography: GPC)&= Athd o & vluz 4§ 3432 24 wio|t} o] ulelr e #
2 JA A7) RE] WstE SAste WHoR H2o Ve IAs T B2 A¥AHNAE GPC Al=H
S AR F JEE AR Mk nwAEF 24 £ g3 E A (Large molecular size: LMS)9] T 7k= vlgl
deo] Axel Ao F7HE oblgth wEbA kg & % vijly AE WE GPCE F FAHE & ded
2e AFEqA BHasl tH(Jennings 1980, Kim and Burati, 1993, Kim et al 2004, Price 1988).
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% 99 577H1-5)9 & LMS, F3F 47-7H6-9), PFA R 4757H(10-13)9 S ZHZ MMS, SMSE A 9]
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Fig. 1. Typical Chromatograms of two binders. Fig. 2. GPC system used in this study.
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Table 1. G/sin d, high temperature PG and LMS values for each binder combination.

Figure 3. Comparison of binder stiffness by different combination.

CRM Content S A G#/sin d (kPa) PG LMS
type (%) eve B8 [Tat70°C | at 76°C | at 82°C (%)
1 ORIG 1.667 0.968 70 14.27
RTFO 38 2.161 17.88
. ORIG 1.681 0.911 14.24
10 30 RTFO 4.434 2.399 70 17.59
£ ORIG 1.745 0.984 70 13.95
AMB RTFO 3.065 1.7 16,51
14 ORIG 1.665 0.982 76 14.28
RTFO 3.327 1.98 18.80
_ ORIG 1.655 0.945 N 14.30
15 50 RTFO 4,209 2.354 7 19.07
m ORIG 2.027 1.168 76 13.88
RTFO 3.095 1.807 16.18
14 ORIG 1.427 0.759 70 13.57
RTFO 3.863 2.154 16.94
ORIG 1.544 0.821 14.60
10 30 RTFO 4.159 2.278 70 18.82
0 ORIG 1.408 0.747 70 13.47
CRY RTFO 3.194 1.687 16.54
4 ORIG 1.199 0.677 76 13.03
RTFO 3.343 1.865 17.88
_ ORIG 1.372 0.74 14.59
15 30 RTFO 3.499 1.965 7 24.00
m ORIG 1.391 0.782 76 13.76
RTFO 2.635 1.518 18.47
AMB=ambient, CRY=cryogenic, RTFO=rolling thin film oven.
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Table 2. Comparison of mean values of LMS and stiffness by aging and CRM type

: Mean LMS G=/sin d (kPa)
Aging CRM type (%) at 70°C at 76°C at 82°C
Orivinal Ambient 1415 1.697 1.351 1.032
nema Cryogenic 13.84 1.460 1.048 0.733
Ambient 17.60 3.486 2.854 2.047
RTFO - : :
Cryogenic 18.00 3.723 2.583 1.782
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Fig. 4. Relationship of stiffness vs. LMS (CRM 10%) Fig. 5. Relationship of stiffness vs. LMS (CRM 15%)
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Fig. 6. Relationship of stiffness vs. LMS (AMB CRM) Fig. 7. Relationship of stiffness vs. LMS (CRY CRM)
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