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Fig. 2 Schematic diagram of mixed simulation of isolated structures
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Research on RC isolated frame structures by coupling mixed test
with reduced degree of freedom substructures

CHEN Mu-feng', LIU Wen-guang', CHU Meng*, LI Shao-ping’, PAN Peng’
(1.Department of Civil Engineering, Shanghai University, Shanghai 200444, China;
2.Shanghai Nuclear Engineering Research & Design Institute, Co., Ltd., Shanghai 200233, China;
3.Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: In this paper, a hybrid experimental simulation method of isolation structure based on GPU parallel computing, reduced
degree of freedom and considering nonlinear coupling mechanical properties of isolation bearings is proposed to accurately evaluate
the real response characteristics of coupling between rubber isolation bearings and superstructure under seismic action. The restor-
ing force performance of each floor of the superstructure is analyzed by numerical simulation, and the superstructure is simplified in-
to a nonlinear MDOF shear model. Combined with the pseudo-static test of the isolation bearing, the isolation bearing model con-
sidering nonlinear coupling is established, and the reduced degree of freedom (DOF) substructure coupling mixed experimental nu-
merical model of the structure is obtained. Through the dynamic test of the isolation bearing and the numerical interaction calcula-
tion of the substructure, the mixed simulation test of the RC isolation frame under different earthquake actions is carried out. The
test results show that in the mixed test of 10-story RC isolation structure, the deformation of isolation layer is in good agreement
with the numerical simulation results. The calculation results are in good agreement with numerical simulation, and the hybrid test
method is used to analyze the structure of degree of freedom to shrink, which can better restore the upper structure dynamic charac-
teristics and get the rubber isolation bearing the real response under seismic action, and to ensure the good analytical speed and pre-

cision.
Key words: isolated structure; mixed test analysis; statical analysis; reduction of freedom
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