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Seismic response analysis of gravity dam considering concrete tensile and compressive damage

YAN Chunli, TU Jin, GUO Shengshan
(China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract: Based on a practical gravity dam project, the plastic damage constitutive model of concrete mate-
rial with finite element software ABAQUS is used to simulate the whole process of concrete material’s ten-
sile and compressive damage and its transformation, and achieve the ultimate state of the concrete gravity
dam by means of seismic overload gradually, probes into the concrete gravity dam and compressive damage
evolution process and the change trend. By comparing with the calculation results of considering concrete
tensile damage only under different seismic overload factors, the effects of concrete compression damage on
the gravity damage process and ultimate seismic capacity analysis of gravity dam are addressed. The results
show that the ultimate seismic capacity is very close when considering tensile and compressive damage and
considering only tensile damage, and the limit state of strong earthquake damage of gravity dam is mainly
controlled by tensile damage, and it is also possible to produce compressive damage in the damaged part.
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