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Fig.2 Diagram of deformation of lateral damper
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Analysis model and damping performance of isolated structures
with lateral fluid viscous damper for NPPs

FENG Yi-xin', LIU Wen-guang', PAN Rong’, LI Shao-ping’
(1.Department of Civil Engineering, School of Mechanics and Science, Shanghai University, Shanghai 200444, China;
2.Nuclear and Radiation Safety Center, Beijing 100082, China;
3.Shanghai Nuclear Engineering Research & Design Institute Co., Ltd., Shanghai 200233, China)

Abstract: In this paper, an isolated structure system with lateral fluid viscous damper is proposed to control horizontal accelera-
tion, horizontal displacement and swaying response without affecting vertical isolation effect. Based on the deformation analysis of
isolation layer and lateral damping system, a rigid body dynamic theoretical model is established considering the coupling effect of
the translational and swaying of isolation layer and the coordinated rotation deformation of lateral fluid viscous damper. Based on
RG1.60 spectrum, 30 input seismic signals are selected to carry out parameter analysis. The arrangement of damper (parameter
/1), ratio of damping force to reaction force of isolation layer (parameter f,) and the damping exponent (parameter f,) are chosen as
three main parameters, whose sensitivity is discussed through non-linear dynamic time-history method. It is found that the optimal
ratio of damping force to reaction force of isolation layer is 10-20%. Under the optimal parameters, the horizontal acceleration dis-
placement can be reduced by 20% and 40% respectively, and the maximum rocking response can be reduced by 70%. Optimal
damping parameters are selected to complete the case study. The seismic response including rocking response, acceleration and dis-
placement of isolation layer are reduced. The numerical simulation results of the case study are consistent with the parameter analy-

sis and are consistent with theoretical analysis.
Key words: hybrid damping system ;nuclear power plant;coupling model; parameter analysis;damping performance
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