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Seismic response analysis of gravity dam based on cantilever beam method//CHENG Xin', CEN Weijun', LIU
Qingli*, MA Ji*( 1. College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098, China;
2. China Water Northeastern Investigation, Design & Research Co. , Ltd. , Changchun 130021, China)

Abstract ;. Taking the gravity dam of the lower reservoir of a pumped storage power station as an example, according to the
basic theory of the mode decomposition response spectrum method, the natural vibration characteristics and seismic
response of the dam were calculated using the cantilever beam method. The dynamic responses such as natural vibration
frequency, modal shape, acceleration, dynamic stress and anti-sliding stability were obtained, and the results were
compared with those calculated using the finite element method. The results show that the relative error between the dam
fundamental frequency values calculated by the cantilever beam method and the finite element method is 4. 24%. Under the
normal water level and design earthquake conditions, the distribution law of the dam acceleration along the river calculated
by both methods is basically the same, and the relative error of the acceleration extreme value is 2. 13%. The distribution
patterns and extreme values of the vertical normal stress of dam after static and dynamic superposition obtained from both
methods are similar. The safety factor of anti-sliding stability along the foundation surface calculated by the cantilever beam
method is greater than that calculated by the finite element method. The dynamic response calculation of the cantilever
beam method is simple, and the results are reasonable and reliable, which is of practical value for the rapid seismic safety
analysis of gravity dams.
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