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Abstract Modeling of pipe support structures beyond the yield point for seismic response
analysis of piping systems was discussed. Piping system shaking in extremely large seismic loads
over the design level can be exposed in plastic deformation of pipe support structures. As a
method for the seismic response evaluation, seismic response analysis with support point
displacement arising from the plastic deformation of pipe support structures is available. Finite
element analyses were conducted using a small bore piping system with an elastic-plastic support
structure, which was shaped in a three dimensional arrangement. The support structure was
modeled using a bi-linear model. Findings for elastic-plastic modeling of pipe support structures
were evaluated by comparison of seismic responses between the models. The results showed that
the secondary stiffness of the load-displacement curve of the support structure had little effect on
the distribution of response acceleration, the elastic—plastic vibration beyond the yield point, the
section forces of the piping, the reaction forces at fixed ends. It was concluded that the plastic
deformation behavior of the pipe support structures could be modeled by using elastic fully plastic
model.

Keywords Pipe Support Structure, Elastic-Plastic Vibration, Plastic Deformation, Seismic response,
Elastic-Plastic Model,
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