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Study on Seismic Responses for Base Isolated Structure Using

Linear 2 DOF System and Its Application for NPP
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Yoo, Bong Lee, Jae-Han

ABSTRACT
A study of effects of design parameters on the seismic responses of base isolated structure is performed to
reduce the seismic responses using a linear two-degree of freedom system and a lumped-mass model of a
nuclear power plant(NPP). From the simplified 2 DOF system the optimal isolation frequency being less than
1/10th of the fundamental frequency of superstructure is obtained, and the isolator damping minimizing the peak
accelerarion depends on superstructure frequency. From the time history analyses for lumped mass model of
NPP the optimal damping is calculated as 40% in containment building and 65% in reactor internal structure.

Similar results are obtained in 2 DOF system.
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it 1. Horizontal Natural Frequencies of PWR Reference Plant

Fixed base Horizontal isolator with 0.5 Hz
Mode Frequency Parti. factor Effect. Mass Frequency Parti. factor Effect. Mass
No (Hz) (kg) (Hz) (kg)
! 5.386 1.470 15.11E06 0.5 1.0106 68.34E6
2 15.73 1.532 14.43E06 5.94 -0.0112 942.0
3 16.24 -0.452 1.926E06 16.17 -0.0001 0.257
4 22.38 0.246 3.370E06 17.77 -0.0012 16.36
5 30.68 -0.391 0.657E06 23.76 -0.0003 3.568

3L 2. Horizontal Seismic Responses for Isolated Reactor Building Subjected to Seismic Motions of SSE 0.3¢

Isolation Freq. Location El Centro(1940) Mexic.o (1985) | ATH(RG 1.60)
ZPA at Polar Crane Support (g 0.114 0.42 0.167
0.5 Hz ZPA at Rx Vessel Support (g) 0.113 0.42 0.162
Relative Displ. of LRB (cm) 11.0 74.1 14.9
ZPA at Polar Crane Support (g) 0.123 0.31 0.200
0.75 Hz ZPA at Rx Vessel Support (g 0.120 0.31 0.189
Relative Displ. of LRB (cm) 5.83 20.82 8.24
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Time History Analysis Results of NPP Model Subjected to 1940 EI Centro Earthquake(NS)



