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Asphalt Fatigue Resistance Evaluation Method Based on the Rheology
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Abstract; Asphalt anti-fatigue performance evaluation method and index were studied, based on dynamic
shear test and time-sweep test of 8 kinds of asphalt and fatigue test of mixture by these asphalt. Compared
with dynamic shear test,time-sweep test is suitable for asphalt fatigue performance evaluation. But time-
sweep test is not suitable for performance evaluation of modified asphalt which uses large particle size
modifiers, such as asphalt rubber. Reduced dissipated energy ratio was recommended as the index to
analyze data of time-sweep test and to evaluate asphalt fatigue resistance.
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Table 1 Mix formula of AC-13 used in fatigue test %
FEFL/mm
Bk
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0. 075
AC-13 100. 0 96.2 75. 4 48.3 32.4 21.2 17.4 13.7 12.1 6.1
R2 FHFRRIFREARAC B ORRABER
Table 2 Marshall test result of AC-13 mix used in fatigue test
. WAL, BB BRBR SR/ REE/ HAE/ Rk E] B g/
N
? % XEE AN kN 0.1 mm /% %
W e 5.0 2.490 2.612 4.7 14.27 32.2 14.9 68. 8

2 HEREHNRERAR

2.1 FHFFVRERR
HEWYAB T BEYE ¢ M 6,6 sind KR
RIMBR, 6" sind AN MB AR F X ER

A, BN, 3% 0 B B 5 R 1 7E R
BT SF A BEBER ;G sind 1/ 57
B R RN, BT HEREBAT, G sind XFX KNI H
RREBHEFEF. KWER MK 3 iR



1538 d om I ok k¥ % W 2012 4
3 FAFENHSHNATRRER
Table 3 Results of DSR test of deferent kinds of asphalt
A B8 G* /MPa 8 G" sind/MPa AR RAR %
70 B AWM H 3 2.442 66. 1 2.233 7.6
90 SHMHE 3 1.544 69.3 1. 444 8.8
SBS B I 7 (70) 3 1.227 67.2 1.131 5.3
SBS Bt H (90) 3 1.129 69.7 1.059 5.4
SBR 4 Wi 7 (70) 3 1. 208 58.6 1.031 3.9
SBR 3P i 7 (90) 3 0. 766 61.4 0.672 10.9
BRI (20 B) 3 2.907 1 52.8 2.316 15.6
BB E (40 B) 3 1.6809 55.4 1.384 17.9
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Fig.2 Relation of cycles VS dissipated energy ratio
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Fig.3 Relation of cycles and reduced dissipated
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Table 4 Fatigue life of deferent kinds of asphalt with time-sweep test

Ny B N A%
VR ES =G R
Nyo/ & ERRBP Ne/ & 5 RB %
70 SHMTE 3 72 427 5.7 54411 2.9
0 SAMETF 3 115 882 16.3 108 278 16. 6
SBS B F (70) 3 235759 15.2 189 228 14.3
SBS U F (90) 3 259334 11.9 193 013 12.1
SBR B £ ¥ (70) 3 190 964 12.6 141 921 12.9
SBR B H (90) 3 207 467 6.9 140 899 8.3
BEWHHE (20 8) 3 147 849 35.2 408 525 33.5
BEWE (40 B) 3 470316 39.6 335218 32.6
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Fig.4 Relation of Ny, and N; in asphalt time-sweep test
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Table 5 Fatigue life of mixture with deferent kinds of asphalt
Ny i3 N BB
Wi AR
Ny /R TRAR/ D Ne/W B5RRER %
70 S H5MEE 3 43 167 22.8 56 701 23.3
0 S AHMEE 3 141 000 29.6 176 503 28.4
SBS s (70) 3 160 500 25.9 199 668 27.1
SBS St F (90) 3 192 600 10. 2 223 628 14.6
SBR W EH (70) 3 112 350 29.3 143 761 25.8
SBR M & (90) 3 144 450 17.0 165 485 18.5
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Fig.5 Relation of Ny and N, in mixture fatigue test
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Fig.6 Relation of G" sind of DSR test and fatigue life of time-sweep test
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Fig. 7 Relation of asphalt fatigue resistance parameters and mix fatigue life
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