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Reliability Analysis of Cement Concrete Pavements
under Thermodynamic Coupling Actions Based on
Stochastic Finite Elements Method
GUO Chao ,YU Hongmei,ZHU Bihe ,HUI Zhiting

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; The reliabilities of cement pavements( CP) were analyzed under the thermodynamic cou-
pling actions with the stochastic finite elements methods( SFEM). Firstly , the temperature fields of
CP were achieved under typical weather conditions in the two seasons of summer and winter, by
CP heat transfer functions. Secondly, the temperature fields were imported into the mechanical
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models of the CP,and the traffic loads as the random loads were effected on the CP surface simul-
taneously ,to achieve the thermo-mechanical coupling stochastic finite elements analysis of pave-
ments. On this basis, the probability distribution models and reliability index of CP stresses were
determined by the statistical regression analysis of the Max-Mises of the stochastic finite elements
calculated results on the Monte Carlo fundamental. The calculated results indicated that the statisti-
cal characteristics of Max-Mises of CP are significantly different in the two seasons of summer and
winter under thermo-mechanical coupling actions. In winter, the Max-Mises stress in the cement
pavement obeys the Log-Logistic distribution, however they step changed from Log-Logistic to t
Location-Scale types at 14:00 in summer. Through comparative analysis of the maximum pave-
ment stress under random vehicle loads during winter and summer at 14.00, it was verified that
thermodynamic coupling is an important factor influencing the reliability of cement pavement,and
it provides an effective analysis method for the reliability study of cement pavement.

Key words : cement pavements ; stochastic finite elements methods ; thermodynamic coupling ; relia-

bilities ; Monte Carlo
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