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Andysis of Shear Dynamic Response of Asphalt Pavement under
Repeated Brake Loads by 3D Finite Element Method

PENG Weibing, LIU Mengcheng, LIU Shuhao
(School of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou Zhejiang 310014, China)

Abstract: In order to investigate the shear dynamic response of asphalt pavement under repeated brake load, a
three- dimensional numerical model for the semi-rigid base asphalt pavement was presented by using ABAQUS. Some
numerical simulations were conducted for the dominant external influence factors on the shear dynamic response,
shear stress and horizontal displacement variations of asphalt pavement under one-cycle and repeated brake
loads. The calculation result shows that (1) the influences of the acceleration and damping ratio on the residual
horizontal displacement ( Uy )res of pavement are remarkable; (2) the influence of brake on the dynamic response of
the pavement decays with the increase of the depth, deformation of the pavement surface appears to be lumpy as
result of ( Ur )res at the pavement surface; (3) ( Ur)res at the pavement surface develops little by little with the
increase of the load frequency under the repeated brake loads, and the lumpy rutting comes into being as the load
number is more than one million.
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