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Evaluation on low temperature anti-cracking performance of modified
asphalt based on critical crack tip opening displacement

CHEN Chang-kun', YANG Fu-she’, WANG Jian-jun'
(1. School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China;
2. School of Science, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: To evaluate the low temperature anti-cracking performance of modified asphalt, force
ductility testing machine with data acquisition system and self-made silicone rubber mold were
used to carry out the precracked compact tensile test on seven different types of modified asphalts
so as to test the fracture behavior of asphalt under low temperature conditions, and crack tip
opening displacement was considered as the index of measuring the low temperature anti-cracking
performance of modified asphalt to examine the relationship between the fracture mechanics
parameters and the freezing temperature of asphalt mixture through indoor TSRST test. The
results show that the precracked compact tensile test can discriminate low temperature of asphalt
more exactly; the proposed index can reflect the asphalt’s resistance to crack propagation under
brittle low-temperature conditions, which is more suitable to be the evaluation index of low
temperature anti-cracking performance of asphalt; the results of indoor asphalt mixture TSRST
test also proves the rationality of the proposed method and index. 3 tabs. 6 figs, 21 refs.
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Fig. 1 Crack tip opening displacement diagram
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Tab.1 Basic characteristic of the seven kinds of modified asphalt
Wi 2 A B C D E F G
5°C 8.3 9.6 10. 6 12.5 8.2 10.7 11.2
AR/ -
15 C 22.4 25.6 26.2 33.2 22.4 31.6 31.4
0.1 mm
25 C 60.7 61.9 54.3 79.3 51.2 81.7 80. 1
g s/ C 66. 2 72.3 74.8 71.2 70.6 57.8 68.2
5 CH#ERE /cm 62.5 56.3 46.5 56. 8 66.5 95.3 62.7
LNEEE —0.7 0.0 0.7 —0.2 0.2 —0.1 —0.3
AR Tsoo/ C 50.5 56.8 54.6 49.5 52. 4 57.5 49.5
Mg Th../C —14.3 —17.7 —14.2 —20.2 —17.6 —22.1 —20. 4
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Tab.2 Volumetric parameters information of the seven asphalt mixes used in this study

ikl A B C D E F G
Wit it/ % 5.8 5.8 5.8 5.8 5.8 5.8 5.8
SRR/ % 3.9 4.3 4.1 3.5 4.0 4.1 3.9
WRHAIBR R (VMA) / % 15.5 15.9 16.2 15.1 18.5 15.7 15.6
e L 0.8 0.8 0.8 0.8 0.8 0.8 0.8
FEAER A/ C 164. 3 162.9 170.0 168. 8 174.1 175.7 165.3
JESCEE/ C 154.1 152. 6 159.5 158.3 163.7 165. 8 155.9
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Fig. 2 Temperature curve with typical stress versus
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Fig. 3 Principle diagram of test equipment,

specimen geometry and the key variables
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Fig. 5 Two kinds of typical load-displacement

curve in the compact tensile test
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Tab.3 Seven Kkinds of fracture parameters and corresponding modified asphalt mixture of freezing temperature

Wi 5 A B C D E F G

i %447 5 / (kN » m—3/2) 175.1 180. 8 170. 3 165.9 191.3 192.4 201.5
W46/ (]« m—2) 62.0 62.9 82.9 72.8 93.9 94. 5 103. 4
I 5 2 S0 4 v 5 FF A7 B8/ mm 6.3 7.1 10. 4 11.5 13.2 14.8 18.2
Wi/ C —12.0 —13.6 —23.1 —25.0 —40. 4 —46. 2 —48.0
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Fig. 6 Fracture parameters and the asphalt mixture modified

asphalt cold break the relationship between the temperature
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