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Abstract: To evaluate the seismic performance of concrete gravity dams subjected to strong earthquakes such as the maximum
credible earthquake, it is necessary to evaluate the seismic stability of the detached block of the dam body when tensile cracks in the
dam body are predicted to penetrate from the upstream face to the downstream face.

Therefore, the purpose of this research is to establish an evaluation method of ultimate limit resistance of concrete gravity dams
subjected to strong earthquakes considering dynamic behaviors of concrete block separated by dynamic tensile cracking.

First, shaking table tests of a dam-shaped model specimen with penetrated cracks were performed considering hydraulic loading
from the reservoir.

Next, numerical simulations of the dynamic behavior of the detached block during the shaking table tests were performed based on
the distinct element method (DEM).

Then, we performed numerical simulation of a 100-m concrete gravity dam separated by dynamic tensile cracking using the
above-mentioned input physical properties for DEM to reproduce its seismic behavior.

Finally, we proposed the evaluation index of ultimate limit resistance of concrete gravity dams based on the earthquake-induced
sliding of the detached block of the dam body obtained from the DEM analysis.

Key words: concrete gravity dam, large earthquake, seismic performance, evaluation method, shaking table test, distinct element
method (DEM).



