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Response Spectrum Method for Seismic Response Calculation
of Pipeline System Multiply Supported on Structures
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Abstract : In order to ensure the function of building in the earthquake, reduce economic losses and facilitate
post-disaster relief, it is necessary to accurately evaluate the seismic performance of pipeline system on the
structure under seismic excitation. Considering this practical need, seismic response calculation methods of
piping systems on structures were systematically studied. Firstly, theoretical derivation was performed
based on the pseudo-excitation method for seismic response of pipeline system. It is found that the formula
in previous studies has obvious defect: the accurate relative displacement values of degree of freedom near
the supports can not be obtained in the formula. Thereby, the theoretical basis for derivation was mended
to correct the defect, and the uniform combination expressions available for pipeline’s seismic response
calculation which is in the form of ground response spectrum or floor response spectrum were presented.
Moreover, the simplified formulas and calculation method of correlation coefficients in the obtained
expressions were put forward according to the assumption of white noise earthquake excitation. Finally,
case studies were adopted to verify the proposed method’s effectiveness and applicability in the seismic
response calculation of pipeline system.
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