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/] ABSTRACT /

The nuclear accident due to the recent earthquake in Japan has triggered awareness of the importance of safety with regard to nuclear
power plants (NPPs). An earthquake is one of the most important parameters which governs the safety of NPPs among external events.
Application of a base isolation system for NPPs can reduce the risk for earthquakes. At present, a soil-structure interaction (SSI) analysis
is essential in the seismic design of NPPs in consideration of the ground structure interaction. In the seismic analysis of the base-isolated
NPP, it is restrictive to consider the nonlinear properties of seismic isolation devices due to the linear analysis of the SSI analysis programs,
such as SASSI. Thus, in this study, SSI analyses are performed using an iterative approach considering the material nonlinearity of the
isolators. By performing the SSI analysis using an iterative approach, the nonlinear properties of isolators can be considered. The
difference between the SSI analysis results without iteration and SSI with iteration using SASSI is noticeable. The results of the SSI
analysis using an effective linear (non-iterative) approach underestimate the spectral acceleration because the effective linear model
cannot consider the nonlinear properties of isolators. The results of the SSI analysis show that the horizontal response of the base-isolated

NPP is significantly reduced.
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Table 1. Specification of isolation devices and load vs. displacement curve

Values
4814.19 kip/ft (7164.304 tonf/m)
481.419 kip/ft (716.430 tonf/m)
104.575 kip (47.434 tonf)
94.118 kip (42.691 tonf)
0.984ft (29.992 cm)
522.418 kip/ft (777.444 tonf/im)

Parameters

Ki : Initial stiffness

K, : Second stiffness

Fy : Maximum Strength

Qq : Characteristic strength

D : Maximum displacement

Kesr . Effective stiffness

Eerr - Equivalent damping ratio 0.256

Lateral Force
A~

K;: Initial-Elastic Stiffness
K;: Post-Elastic Stiffness

Characteristic Q, K. Efective Stiffness
Strength — >

e

>

Lateral Displacement

Fig. 4. Beam-stick model for the base-Isolated APR1400
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Table 2. Natural period and frequency for the base-isolated APR1400

Mode Natural Period Natural Dominant Mode
(sec) Frequency (Hz)
1 2.313 0.432 EW direction
2 2.312 0.432 NS direction
3 2.441 0.446 Torsional
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Fig. 5. Procedure for SSI analysis using an iterative approach
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