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Analysis of microscopic characteristics of fatigue
failure of thin overlay for preventive maintenance

TIAN Jun', GUO Guihong*, LIANG Meijun', LIU Xianming*, LU Xiaojin®, ZHAO Quanman®
(1. Shandong Hi-speed Co. , Ltd., Jinan 250014, China; 2. Shandong Hi-speed Engineering Test Co. , Ltd. , Jinan 250002, China;
3. School of Transportation Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract: To analyze the fatigue failure mechanism of thin overlay after pre-curing, this paper combines indoor
test and numerical simulation to carry out three-point bending failure and three-point bending fatigue tests on
asphalt mixture specimens with interlayer. The results show that the difference between macro and micro fa-
tigue test results is between 3% and 5% , which meets the requirements of the test for error. The bending fa-
tigue life of the thin overlay is positively correlated with the loading frequency and negatively correlated with
the load stress. The cracks in the fatigue process are divided into three stages: germination, development and
expansion. The interval from 0. 2N; to 0. 8N is identified as the stage of crack development, and the shear
cracks develop rapidly in this stage. The contact force chain between the particles gradually breaks with the
loading, and the stress is mainly distributed at the top of the crack. The larger the stress ratio and the lower
the loading frequency, the faster the growth rate of slip energy caused by the fracture of the contact force
chain at the initial stage of loading. Therefore, in the process of using the thin overlay, attention should be
paid to avoid the early performance damage, so as to prevent the rapid expansion of cracks and the decrease of
durability.
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