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Fig. 1 Simplified model of the n-layer frame structure
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A compressed solution method for the equation of isolated structure

TIAN Zhi-chang, SUN Xln—&ls , LIJuan, LIGe, YANG Zhi-jun, CHEN Ming
(School of Civil Engineering,ln/ er Mongolia University of Science and Technology,Baotou 014010, China)

Abstract:In the vibration ; gn)l system of a foundation, the stiffness of the isolator is very small
compared with the s% f)the upper structure. If the number of the unknowns is great, the stiff
matrix often becomes i —and'moncd In this paper,we propose to use the vibration mode superposition of
the upper structure to redce the number of unknowns,and then combine the isolator’s parameters to
form a set of mixed simultaneous equations, which are asymmetrical. After the large number of
unknowns is reduced,the cumulative error is reduced and the ill-condition is relieved. The analysis of a
four-story isolated frame is taken as an example in this paper. It shows that the static results of the
reduced solution and the original solution are in good agreement, but the step by step integration by
means of Newmark method shows that the normal direct solution is divergent, while the reduced solution

is convergent.

Key words: base isolation;compression solution;mode superposition;small stiffness;matrix illness
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