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Abstract Technical code for seismic design of nuclear power plants was endorsed.
Support structure that allows plastic deformation is available for piping system design. Using
the support structure, it is hoped that seismic response of piping sytem is reduced. The
objective of this study is to discuss the effect of the support structure's plastic deformation on
the damping coefficient of the piping system. Simulation analysis of a piping system provided
at one position with a support structure that allows plastic deformation was conducted.
Focusing on three-dimensional piping system, relation between elastic-plastic behavior of
support structure and seismic response of piping system was studied using non-linear time
history analysis and complex eigenvalue analysis. Vibration modes and modal damping ratio
were discussed. The modal damping ratio was increased when the plastic deformation of the
support structure was allowed. The modal damping ratio did not uniformly increase for all
vibration modes, but drastically increased for a few modes. The vibration modes had relatively
high modal effective mass ratio and unique mode shape in which the piping vibrated in the
direction as supported by the elastic-plastic support. The increase of the modal damping ratio
was approximately proportional to the size of the modal effective mass ratio. This shows the
effect of elastic-plastic behavior of the support structure, by which the damping of piping
system increases and the seismic response decreases, depends on the dominant vibration
modes excited by seismic motion.

Keywords Piping System, Support Structure, Seismic response, Damping, Eigenvalue Analysis,
Seismic Design
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