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Dynamic response of pavement under vehicle random
load and moving constant load
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Abstract: In order to study the damage performance of random dynamic loaded vehicle on semi-
rigid pavement, the random dynamic load of running vehicle was computed by MATILAB/
SIMULINK software based on 2-DOF 1/4 vehicle model. A 3-D finite element analysis model of
semi-rigid asphalt pavement was established, and the dynamic random load was applied to the
pavement by ANSYS/APDL software. Then the dynamic response of the semi-rigid pavement
under random loads was analyzed and compared with those under moving constant loads. The
results show that, at one fixed position of the pavement, the stress variety laws of dynamic
random load are similar to those of moving constant load, but the peak stresses of each pavement
layer are obviously different. Compared to the stress time history analysis at one fixed position,
the distribution of peak stresses could reflect the stochastic characteristics of vehicle loads well.
The wave frequency of peak stress at each pavement layer is similar to that of dynamic random
load, and with the increase of pavement depth, the wave effect is decreased. The stress value of

dynamic random load is larger than that of moving constant load, and with the increase of
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pavement roughness, the stress values of dynamic random load become larger, that is, the peak

stress of dynamic random load on good pavement is close to that of moving constant load. 3 tabs,

7 figs, 13 refs.

Key words: road engineering; semi-rigid asphalt pavement; finite element analysis; vehicle ran-

dom load; moving constant load; pavement roughness
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