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Experimental Research on Fatigue Performance of Asphalt-treated Base Mixtures

ZHU Hong—zhoul, HE Zh;’;no—yil , HUANG Xiao—ming2 , WU Guo—xiongl
(1. School of Civil Engineering Architecture and Construction, Chongqirg Jiaotong University, Chongging 400074, China;
2. School of Transportation, Southeast University, Jaingsu Nanjing 210096, China)

Abstract: Flexible base asphalt pavements have been used widely in high grade roads in China The fatigue performance is one of the
most important properties for asphalt-treated base mixtures Firstly, five kinds of asphalt mixtures were tested with the third-point flexure
fatigue test under strain contwlled mode with the effects of aggregate gradation, asphalt content, asphalt property and test temperature
on fatigue peformance of asphali-treated base analyzed, which can be considered in asphalt-treated base mixtures design. The result
shows that the fatigue performance of framewoik-dense mixtures is better than suspend-dense mixtures. Fatigue life is improved markedly
by the increase of bitumen contert and the optimal asphalt content ( OAC) detemmined by Marshall method & less than the OAC with best
fatigue performance Fatigue life of asphalt mixture in higher temperature is longer than that in lower temperature The asphalt mxture with
modified asphalt is better than ordinary asphal mixture in terms of fatigue performance
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1 Tab 2 Density of coarse aggregate
1.1 / mm 3.5 26.5 19 16 132 95 4.75
# -
R 70 MAC /(g*an™%) 2.710 2706 2708 2. 700 2. 697 2.704 2.677
) 1 3
1 Tab 3 Densty of fine aggregate
Tab 1 Technology properties of asphalt /om 2% L8 0.6 03 015 0.075 < 0075
#
_ o MAC [(gran™3) 2718 2700 2 602 2. ®3 2. 601 2.686 2.800
(25 C, 100 g, 5 5)/( 0. 01 mm) 64 S5
(15 C)/em > 100 41 5 4 LM 30
/C 51.2 %0 . ’
/(gean?) L @5 102 v LSM30®
1.2
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Tab 4 Aggregate gradation of asphalt mixtures
( / mm) /%
3.5 26.5 19.0 16 0 132 95 475 2. 36 1. 18 0.6 a3 Q15 Q 075
AC20 100 100 97.5 825 710 6.0 8.0 37.0 27.0 210 15. 0 10.0 6.0
ATB25 100 9.0 70 58 0 520 2.0 30.0 23.5 175 130 95 6.5 5.0
ATB30 9%.0 8.0 62.5 550 495 41. 0 30.0 23.5 175 130 Q5 6.5 5.0
LSM30iv 9. 8 53.2 43 8 36 9 26. 3 19.5 15.4 11 6 8.8 67 4.8 3.8
LSM30 ® A 2 76. 6 56.2 47. 5 41 0 31. 1 2.8 17.8 133 9.9 72 10. 0 6.0
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Tab 5 Mashall test result of asphalt mixtures
w WA  VFA
% Ye Y 01
/(g-lm‘3)/(g'<m‘3)/0 /% 1% N/( mm)/ty 1 UIM4
‘0
A0 232 25X S©2 108 60418 7.33 23 44 Fig 1 UI'M4 multifunctional material test system
ATB25  2.3% 2512 4609 14 617 68.465 8.27 25 34 P
ATB30 2414 2495 3244 1439277463 1053 28 34 118&5mm ( 2)
LSM30iv  2.406 2478 2907 15 073 80.712 9.85 30 34 10Hz
LSM30(® 2.403 2462 2390 15. 583 84.660 9.05 35 34

15T 25°7C
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Fig 5 Effect of temperature on fatigue life
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