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Stress’s numerical analysis of asphalt surface in porous
concrete base’s transverse contraction joint

SUO Li-jun, CHEN Shuan-fa, WANG Bing-gang
(Key Laboratory for Special Area Highway Engineering of Ministry of
Education, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract; 3D finite element model of asphalt pavement in porous concrete base’ s transverse
contraction joint is established by 3D finite element numerical analysis method. Meanwhile, the
load stress, temperature stress and coupling stress of asphalt surface in porous concrete base’s
transverse contraction joint are calculated and analyzed by 3D finite element method in order to
study structural design method of asphalt pavement with porous concrete base. Calculating
results indicate that almost all principal stresses of asphalt surface in base’ s transverse
contraction joint are compression stress, and maximum shearing stress appears. The points of the
biggest temperature stress are located in the upper and the bottom of asphalt surface in the middle
of porous concrete base’ s transverse contraction joint, when temperature is applied to the
pavement structure. When both load and temperature are applied to the pavement structure, the
first principal stress in the bottom of asphalt surface in the middle of porous concrete base’s
transverse contraction joint is between load stress and temperature stress. 8 tabs, 5 figs, 10 refs.
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E./MPa 800 1 000 1200 1 400 1 600 1 800 2 000
01/MPa —0.103 646 —0.078 015 | —0.052 134 | —0.026 100 0. 000 045 0.026 287 0.052 619
os/MPa 1.176 43 1.184 69 1.179 04 1. 166 26 1.150 16 1.132 95 1.115 96
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E./E. 80 100 125 150 200 300
a1/MPa —0.023 724 —0.052 134 —0.076 727 —0.094 081 —0.116 784 —0. 140 195
os/MPa 1,135 89 1.179 04 1.216 09 1.240 16 1.264 39 1.267 18
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hy/cm 6 8 10 12 14 16 18 20
01/MPa —0.057 7 —0.054 9 —0.052 1 —0.049 4 —0.046 7 —0.043 9 —0.041 2 =0.039 9
0s/MPa 1.304 0 1.2415 1.179 0 1.117 3 1.055 0 0.992 4 0.9307 0.903 2
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