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loading modes was discussed to improve and perfect the design method of waterproofing and drain-
age for asphalt pavement. Based on the permeability test of asphalt mixture ,the changes of the me-
chanical field parameters among the saturated asphalt pavement structure under uniform distribution
load and bowl-shaped distribution load were simulated and analyzed by using non-linear finite ele-
ment method according to the theory of porous media. Stimulating results show that the change
rules of the mechanical field parameters among the saturated asphalt pavement structure under
bowl-shaped distribution load are similar to those under uniform distribution load,and mechanical
field parameters of asphalt pavement structures show fluctuation and hysteresis with vehicle load
under both loading modes, pore water pressure has a significant impact on volume stress and vol-
ume strain. Compared with the calculating results which is under uniform distribution load, the cal-
culating results under bowl-shaped distribution load show the positive pore pressure peak in pave-
ment surface course is 0. 18 times higher, and the peaks of horizontal tensile stress and tensile
strain at the bottom of the following layer are 0. 14 and 0. 15 times higher respectively, and the
peaks of vertical tensile stress at the bottom of intermediate courses of asphalt pavement and the
peaks of vertical tensile stress at the bottom of the basement are 0.23 and 0. 03 times higher re-
spectively ,the peaks of vertical displacement on the surface of asphalt pavement is 0. 07 times
higher,the peaks of shearing stress in surface course is 0. 05 times higher. So, the water damage
take place more easily under bowl-shaped distribution load. It is more reasonable to analyze the lig-
uid-solid coupling effect for saturated asphalt pavement structure by using bowl-shaped distribution
load.

Key words: asphalt pavement; loading modes; dynamical response; liquid-solid coupling effect;
nonlinear finite element method
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Table 2 The component parameters of asphalt pavement structure
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Fig. 4 The horizontal distribution of pore water pressure in different position of asphalt pavement structure
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Fig. 12 The contour lines of vertical stress in asphalt pavement at 0. 023 s
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