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Fig. 1 Schematic diagram of the model of

primary secondary systems
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Fig.2 Effect of nonlinearity of primary system on seismic response of secondary system of different frequencies
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Fig.5 Effect of nonlinearity of 10 floor primary system on the optional position of secondary system
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Seismic response analysis of secondary system mounted
on nonlinear primary structure

GUO Wei "%, LI Hong—nanz, LIU Guo-huan’
(1. National Engineering Laboratory for High Speed Railway Construction, School of Civil Engineering and Architecture,
Central South University, Changsha 410075, China;

2. State Key Lab of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: Based on the code for seismic design of building in China, primary systems usually yield before
secondary systems’ destruction under the severe earthquake loading in practice, so the nor-linearization
characteristic of primary systems usually plays an important role in the dynamic analysis for primary see
ondary systems. Owing to this reason, the dynamic response expressions of primary-secondary systems
are studied and proposed in this paper, which are based on the theory of random vibration and the equiv
alent linearization method. Then, the response expressions are used for explain the effect of nonlinearity
of primary system on the response of secondary systems, while the response variance is adopted as the a
nalysis index. In the numerical analysis, two simple and generic structures, which is 3 degree of freedom
and 10 degree of freedom respectively, are used to study the response properties. Moreover, the optimal
position of secondary systems represented by the minimum response variance, and the interaction be
tween multiple secondary systems are also calculated and analyzed. In the end, some valuable conclu

sions are studied.

Key words: primary system; nomlinearization; equivalent linearization; secondary system; optimal position



