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Fig.1 3D finite element pavement model for

calculating temperature field
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Tab.2 Corrective coefficients of maximum temperature

gradient with different base thickness

h/em 16 18 20 22 24 26 28 30
BEZE¥ 1.32 1.24 1.15 1.08 1.00 0.93 0.88 0.82




Tab.3 Mechanical parameters for analyzing

thermal stress
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Tab.1 Range of maximum temperature gradient for highway’s natural zoning C/cm
h,/cm I m v v TV Vi _
0 0.81 ~0.86 0.87 ~0.92 0.86 ~0.90 0.83 ~0.88 0.85 ~0.89 0.90 ~0.96
4 0.57 ~0.61 0.60 ~0.65 0.59 ~0.64 0.58 ~0.63 0.59 30.63 0.63 ~0.68
8 0.40 ~0.42 0.44 ~0.47 0.42 ~0.46 0.40 ~0.43 0.41 ~0.45 0.46 ~0.49
12 0.28 ~0.29 0.29 ~0.31 0.29 ~0.30 0.28 ~0.29 0.28 ~0.30 0.30 ~0.32
16 0.28 ~0.29 0.29 ~0.30 0.29 ~0.30 0.28 ~0.29 0.28 ~0.29 0.30 ~0.31
20 0.28 0.29 0.29 0.28 0.28 0.30
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Fig.2 Effect of surface’s thickness on thermal stress
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Fig.3 Effect of base’s thickness on thermal stress
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Fig.4 Effect of modulus ratio of between
base and foundation on thermal stress
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Numerical Analysis of Thermal Stress for Porous Concrete
Base in Asphalt Pavement

SUO Li - jun, WANG Bing - gang, CHEN Shuan - fa

( Key laboratory of Highway Engineering in Special Region of Ministry of Education, Chang’ an University, Xi’ an 710064,
China)

Abstract: In order to analyze thermal stress of porous concrete base for asphalt pavement, three-dimension
(3D) finite element model of asphalt pavement with porous concrete base is established by 3D finite element
method in the paper. Numerical analysis, as a kind of method, is used to calculate and analyze temperature
field and thermal stress of porous concrete base. As a result, range of maximum temperature gradient for high-
way’ s natural zoning was put forward. Especially, correlated factors’ effect on base’s thermal stress are ana-
lyzed, and correlated factors include surface course’s thickness base’ s thickness and modulus.foundation’ s
modulus. Finally, calculation results with the same factors are compared, and the results indicate that thermal
stress of porous concrete base increase, decrease and increase respectively with increase of base’ s thickness,
the surface’s thickness and modulus ratio of between base and foundation.

Key words: porous concrete base ;asphalt pavement ;temperature field ;thermal stress ; three-dimensional finite

element ; numerical analysis



