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Energy theory and its application to damage and fracture coupling effect

AN Li-yuan ZHU Wei-xuan ZHUO Peng-fei SUN Wei-wei
College of Mechanics and Materials Hohai University ~Nanjing 210098  China

Abstract A mode [ crack was regarded as the main research focus in this study. Based on the energy method and the
concept of the damage energy release rate a parameter namely the damage energy release rate that describes the
coupling effect of the damage field and fracture field in the crack tip neighborhood was deduced. Based on the dual-G
energy criterion ANSYS simulation was used to analyze the crack propagation process of a three-point bending beam

and the solution of the damage energy release rate was compared with the damage fracture parameters. Using the FEM
model of the Gaixia Arch Dam in Chongqing the variations of the damage energy release rate at the front of the base
joint the average damage the energy release rate and the damage energy release rate with the change of water level
were compared 1in order to demonstrate that the parameter can take into integrated consideration the coupling effect of the

damage and fracture. The application mode of the parameter was also established.
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Fig. 2 Dam model with base joint
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