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Non-viscous damped seismic response analysis of concrete gravity dam

QIAN Xiangdong, LI Zhendong, LI Chen
(College of Mechanics and Materials, Hohai University, Nanjing 210098, China)

Abstract: In this paper, the convolution type non-viscous damping model with exponential kernel function is used to establish the
vibration equation of non-viscous damping structures under the seismic excitation. By introducing the state variables, the state-space
expression of the vibration equation of non-viscous damping structure is derived. Taking a gravity dam as an example, the seismic
response of the non-viscous damped dam is solved by the refined time-domain integration method under the Koyna seismic excitation,
and the response time history of the dam is given for different values of the relaxation parameter w. The results show that the peak
response of the non-viscous damping model is larger than that of the viscous damping model whether it is empty or full, and the peak
response of the non-viscous damping model is increased with the decrease of u, which indicates that the damping effect of the viscous
damping model is larger than that of the non-viscosity damping model. Therefore, the peak response of concrete gravity dam may be
underestimated by using the viscous damping model in the seismic response analysis, thereby affecting the safety and rationality of the

structural design scheme.
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Fig.1 Body type and section of gravity dam (units: m) Fig.2 Finite element mesh
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