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Study on Seismic Responses for Base Isolated Structure Subjected to
Earthquakes with Different Frequency Characteristics
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ABSTRACT
A study on the seismic responses for a base isolated structure subjected to earthquakes with different frequency
characteristics is performed with time history analyses. Two types of seismic inputs are considered in these
analyses, one is short period earthquakes such as El Centro(1940,NS), the other is long period ones such as
Mexico(1985). The seismic responses of the base isolated structure depend on seismic input types and isolation
fréquencies. In this study the 0.5 Hz of isolation frequency for short period earthquakes remarkably reduces the
acceleration responses, increases the relative displacements of isolator that are still within the proposed limits of
isolator. However higher isolation frequency for long period earthquakes is more adequate to reduce the seismic

responses of the base isolated structures; in the study 0.75 Hz is effective to Mexico 1985 earthquake.
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8yso < ZPA
0y4eo< shear displacement at 100% shear strain of isolator
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3 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)
1 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

# 2. Horizontal Seismic Responses for Isolated Reactor Building Subjected to Seismic Motions of SSE 0.3g

Isolation Location El Centro Chile ATH Kobe Mexico
Freq. (1940,NS) (RG 1.60) | (1995,NS) | (1985)
ZPA at Polar Crane Support (g) 0.114 0.072 0.167 0.089 0.42
0.5 Hz ZPA at Rx Vessel Support (g) 0.113 0.067 0.162 0.084 0.42
Relative Displ. of LRB (cm) 11.0 5.4 14.9 8.2 74.1
ZPA at Polar Crane Support (g) 0.123 0.154 0.200 0.206 0.31
0.75 Hz ZPA at Rx Vessel Support (g) 0.120 0.138 0.189 0.191 0.31
Relative Displ. of LRB (cm) 5.83 5.52 8.24 8.42 20.82
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