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Approximation of elasto-plastic response of the equipment and piping system
based on linear seismic response spectra

TANIGUCHI, Tomoyo
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The response of a Multi Degree Of Freedom (MDOF) system while its member
exhibits plasticity consists of the modal properties that can be determined by considering the
post-yielding stiffness of the being yielded member of the MDOF system. Such characteristics enable
to develop a calculation that approximates the absolute maximum elasto-plastic response of the MDOF
based on the linear seismic response spectra. Employing a 5 Degree Of Freedom system whose first,
third and five storey yields respectively, the analytical accuracy of the proposed method is
elaborately examined. The analytical results show that the proposed method can analyze the absolute
maximum elasto-plastic response of the MDOF system as the conventional Square Root of Sum of Square
(SRSS) method analyses the absolute maximum linear response of the MDOF system. It implies that the
proposed method can easily expand to the approximation of the elsato-plastic response of the
equipment and piping system.
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