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Study of damage and cracking in high arch dam subjected to
strong earthquake

CHENG Heng ZHANG Liaojun
( College of Water Conservancy and Hydropower Hohai University Nanjing 210098)

Abstract: A multi-axial damage and cracking model is developed to model the dynamic properties of concrete
materials. In this model Mohr-Coulomb model is used to simulate the dynamic behaviors of dam foundation
rock mass under earthquake with the effect of far-domain radiation damping modeled by a 3D consistent
equivalent viscous-spring boundary. This model is applied to an arch dam subjected to strong earthquake and
its damage and cracking process are studied with a method of nonlinear seismic wave motion analysis. Through
an analysis on damage extent and maximum tensile stress on its upstream and downstream surfaces aseismic
safety of the dam is evaluated and the weak parts of the dam in terms of aseismic behaviors are determined.
This study reveals a mechanism of dynamic damage and catastrophe and would provide an analytical approach
to aseismic safety analysis of high arch dam.
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Fig. 1  Full finite element model of the arch dam
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Fig. 5 Contours of maximum tensile stresses of the dam
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