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span No 1 2 3 4 5 6
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Table 2 Parameters of site-response effect

support No 1 2 3 4 5 6 7
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Fig. 2 Comparison of results between the present method and the quasi-static decomposition method

(both ends simply supported)
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Table 3 Computation times of the present method and the quasi-static decomposition method
computation time ¢ /s
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Random Seismic Analysis of Multi-Supported Pipelines
Subjected to Spatially Varying Ground Motions

LI Yu-yin, ZHANG Ya-hui
(State Key Laboratory of Structural Analysis for Industrial Equipment
(Dalian University of Technology) , Dalian, Liaoning 116024, P.R.China,)
(Contributed by ZHANG Ya-hui, M. AMM Editorial Board)

Abstract: An analytical method was formulated for the random seismic analysis of multi-sup-
ported pipelines subjected to spatially varying ground motions. With the pseudo-excitation
method, the stationary random seismic responses were proven to be represented in terms of de-
terministic responses of pipelines under multi-support harmonic excitations. The harmonic re-
sponses were expressed as a series of harmonic functions with undetermined coefficients,
which could be solved with the appropriate boundary and compatibility conditions. In compari-
son with the quasi-static decomposition method, the present method is derived analytically
without computation of the structural normal modes and quasi-static components. The high ac-
curacy and efficiency of the present method is verified through its application to an exemplary
6-span pipeline and the comparison of results made with those from the quasi-static decomposi-

tion method.

Key words : spatially varying ground motion; multi-supported pipeline; analytical method; qua-
si-static decomposition
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