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Thermal cracks in concrete arch dams and their propagation stability

DENG Ai-min ZHANG Xiao-qin WANG Xiang-dong XU Dao-yuan
College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract Based on the methods for calculation of the thermal load on arch dams developed by ZHU Bo-fang and the
theory of concrete damage and fracture an FEM-based principle and method is proposed for calculation and analysis of
thermal cracks in arch dams and crack propagation stability and a new method is developed for calculation of the thermal
load on arch dams in water storage stage. It is concluded that the thermal damage is the internal cause of thermal cracks.
By calculation of the damage to and fracture of dam bodies the occurrence of cracks and the stability of crack propagation
are estimated. In calculation of concrete damage the equivalence between the tension damage and compression damage is
considered and the coefficient of equivalent conversion between the tension damage and compression damage is
introduced. Meanwhile the fracture criterion considering the size effect of the fracture tenacity is adopted in the

estimation of crack propagation stability .
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