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Damage Simulation of High Concrete Dams Based on
Equivalent Damage Element Model

YIN Xungiang, LIU Xiaomeng, WANG Guixuan
( Research and Development Center of Civil Engineering Technology , Dalian University , Dalian, Liaoning 116622, China)

Abstract: Based on the macroscopic homogeneous assumption, the dynamic performance of the high concrete dam can be
simulated effectively by considering the influence of mesoscale heterogeneity of concrete, which can be implemented by fi-
nite element method. So it has great practical value that generalizes the method to engineering application. Firstly, ED
element was used to disperse high concrete dam, and concrete heterogeneity characteristics were considered by adopting
Weibull distribution of material parameters. Meanwhile, maximum tensile strain criterion and Mohr — Coulomb criterion
were chosen as the damage threshold, and incremental dynamic nonlinear iterative algorithm was used as calculation and
analysis tools. Secondly, a damage evolution model of high concrete dam was presented with considering the heterogeneity
of concrete, which is based on UPFs for establishing the ED element within commercial finite element software ANSYS.
Finally, to justify the applicability and correctness of the proposed method for engineering purpose, seismic response
analysis of Koyna Gravity concrete dam was presented. In addition, the optimum design scheme was given through the
optimization analysis of unit grid size.
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