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All components and piping systems of nuclear power plants are designed by static analysis using the
seismic coefficient method, in which they are elastic for the design seismic coefficients determined
according to their importance.

In recent earthquake disasters of nuclear power plants, the floor accelerations exceeding the design
seismic coefficients were observed in many earthquakes, and a large number of components and
piping systems in low seismic class seem to have responded in elasto-plastic deformation. However, it
has been confirmed that there is little damage to the function loss level of components and piping
systems in these earthquakes. Although this result indicates that the design by the seismic coefficient
method worked effectively, it still has not brought to the quantitative explanation.

In addition, components and piping systems with the higher level of importance for safety of nuclear
power plants are designed by dynamic analysis using the standard seismic motion. Though the
acceptance criteria allow the plastic deformation to some extent, normally design using linear
dynamic analysis has been adopted. When we use this design method, there are various problems
e.g., the response reduction effect due to the plastic deformation has not been considered. In order to
resolve these problems, it is necessary to apply design using nonlinear dynamic analysis.

In this paper, in order to improve both dynamic and static design of components and piping systems
for seismic forces, their elasto-plastic response behavior under seismic load is clarified from the
relation between yield strength and ductility factor, and elasto-plastic design methods are proposed. In
dynamic design, a design method using nonlinear dynamic analysis is proposed. In static design, the
mechanism that the seismic coefficient method worked effectively for components and piping systems
whose responses are elasto-plastic is quantitatively clarified, and a design method is proposed, in
which the design seismic coefficient can be considered according to the level of the seismic force.
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