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Tab.1 The dimension and parameter of the
asphalt pavement configuration one
/m /MPa / m s !
1 0.18 1800 0.25 5.03x10°* 4
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3 0.20 1200 0.25 2.619x10"2 5.12 kPa.
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Fig.2 Isoline figure of pore water pressure inside asphalt layer undamaged
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Fig.4 Isoline figure of equivalent stress of asphalt layer undamaged kPa
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Fig.6 The changes take place in the damage field of asphalt pavement configuration one
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Fig.7 The changes take place in the damage field of asphalt pavement configuration two
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Fig.8 The changes take place in the damage field of asphalt pavement configuration three
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Fig.9 The changes take place in the damage field of asphalt pavement configuration four
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Tab.3 Fatigue longevity of asphalt pavement N,

1 2 3 4 5 6

0.54 0.24 0.45 0.27 0.25 0.22
x 107 x 107 x107 x 107 x10" x 10’
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The Numerical Simulation Analysis of Asphalt Pavement

Moisture Damage Fatigue Failure Process

FU Bo — feng' ZHOU Zhi — gang® CHEN Xiao-hong' LV Gui-bin®

1.School of Transportation Engineering of Tongji University Shanghai 200000 China 2.Changsha University of Science and Technol-
ogy Changsha 410076 China 3. Shandong Lugiao Group Co.ltd Jinan 250000 China

Abstract This paper first puts forward the mechanics analysis model of water damage of the asphalt pavement

which is based on Biot concretion seepage theory and isotropy linear elastic damage theory and fatigue damage theo-
ry use axis symmetry finite element method to solve this problem and produce a finite element program to simulate
it numercally. The paper emphatically analyzes the influence which pore water pressure take to asphalt pavement un-
der stress and the fatigue damage process under the existing of the pore water and under the action of traffic load.
Calculation results indicate pore water pressure in the inner asphalt pavement nearly has close relative to permeate
coefficient of surface thickness of surface and wheel speed etc. When the pore of pavement is full of water under
the action of load the existence of the pore water can cause that stress concentration pricks up. Under the iterative
function of load it causes the pavement fatigue cracking and accelerates the appearing of breakage of pavement.

Key words asphalt pavement moisture damage pore water pressure fatigue damage FEM



