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A multi-axis equivalent strain damage model and its application in analysis of working performance of concrete
dams//ZHOU Qiujing' , LI Tongchun®, ZHANG Guoxin' ( 1. State Key Laboratory of Simulation and Regulation of Water
Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. National
Engineering Research Center of Water Resources Efficient Utilization and Engineering Safety, Hohai University, Nanjing
210098, China)

Abstract: A modified four-parameter multi-axis equivalent strain damage model is presented based on a typical uniaxial
tensile stress-strain curve model and four-parameter equivalent strain. To verify the concrete damage model, test results
under six kinds of stress states, including uniaxial tension, uniaxial compression, biaxial tension, biaxial compression,
biaxaial tension-compression, triaxial compression are compared with experimental results. With the concrete damage
model, this paper numerically analyzed combined force situations of concrete shear tests and working performances of
concrete gravity dams and concrete arch dams. The damage and stress distribution of these structures under static loadings
are obtained and analyzed. The results showed that the numerical simulation results of shear tests coincide with
experimental results. Therefore, the model can analyze the combined force situation with the shear as the main force and the
model is suitable for the calculation under complex stress states. In addition, the reasonable damage and stress distribution
rules of typical gravity dams and arch dams indicated that the model could analyze the working performance and safety of
concrete dams.
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