SERXZIZYY| =2E 173 27 (TH H90¥)
20131 38

EESK J Earthquake Eng Vol. 17 No. 2, 89-95
http://dx.doi.org/10.5000/EESK.2013.17.2.089

AHEF Ak X |HE =] Q3 HALZRO] S EX

Response of Base Isolation System Subjected to Spectrum Matched

Input Ground Motions
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/] ABSTRACT /

Structures in a nuclear power system are designed to be elastic even under an earthquake excitation. However a structural component such
as an isolator shows inelastic behavior inherently. For the seismic assessment of nonlinear structures, response history analysis should be
performed. In this study, the response of base isolation system was analyzed by response history analysis for the seismic performance
assessment. Firstly, several seismic assessment criteria for a nuclear power plant structure were reviewed for the nonlinear response history
analysis. Based on these criteria, the spectrum matched ground motion generation method modifying a seed earthquake ground motion time
history was adjusted. Using these spectrum matched accelerograms, the distribution of displacement responses of the simplified base
isolation system was evaluated. The resulting seismic responses excited by the modified ground motion time histories and the synthesized
time history generated by stochastic approach were compared. And the response analysis of the base isolation system considering the

different intensities in each orthogonal direction was performed.

Key words: Spectrum matched ground motion, Response history analysis, Design Response Spectrum, Seismic performance

assessment, Base isolation, Nuclear power plant
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Fig. 1. Acceleration, velocity, and displacement wavelet[2]
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Fig. 2. Procedure to modify ground motion time history compatible
with target spectrum
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Table 1. List of selected seed motions

Earthquake Station | Inter/Intra| My |Distance (km)
Miramich, Canada B2 Intra 5.7 5.10
Saguenay, Canada DCKY Intra 59 194.7

Parkfield T™MB Inter 6.19 16.0

San Fernando PUL Inter 6.61 1.81

Gazli, USSR GAZ Inter 6.80 5.46

Imperial Valley E05 Inter 6.53 3.95
Imperial Valley SUP Inter 6.53 246
Livermore-01 KOD Inter 5.80 17.0
Victoria, Maxico CPE Inter 6.33 14.4
Morgan Hill CLS Inter 6.19 23.2
Morgan Hill G06 Inter 6.19 9.86
Nahanni S1 Intra 6.76 9.60
Nahanni S3 Intra 6.76 5.32
Superstition Hills ICC Inter 6.54 18.2
Spitak, Armenia GUK Intra 6.77 36.0

Loma Prieta BRN Inter 6.93 10.7

Loma Prieta CLS Inter 6.93 3.85

Loma Prieta LGPC Inter 6.93 3.88

Erzican, Turkey ERZ Inter 6.69 4.38
Cape Mendocino CPM Inter 7.01 6.96
Northridge CHL Inter 6.69 20.5
Northridge PAC Inter 6.69 7.01
Northridge PKC Inter 6.69 7.26
Northridge RRS Inter 6.69 6.50
Kobe KIMA Inter 6.90 0.96
Kocaeli, Turkey GYN Inter 7.51 31.7
Kocaeli, Turkey 1ZT Inter 7.51 7.21
Chi-Chi, Taiwan TCU072 Inter 7.62 7.03
ChiChi, Taiwan TCU089 Inter 7.62 8.88
Duzce, Turkey BOL Inter 7.14 12.0
Y szames Modified ‘|- =mamea  Synthesized

Frequency (Hz) Frequency (Hz)

Fig. 4. 5% damped elastic response spectrum for the modified and
synthesized time histories
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Fig. 8. Horizontal direction in GeoMean method[13]
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Table 3. Medians and standard deviations of displacement
responses excited by GeoMean ground motions and
Max-Min ground motions

Displacement (cm) x—=dir | y—dir SRSS
GeoMean Median 47.4 46.4 56.8
Spectrum log-Stdev. 0.152 0.160 0.156
Max-Min Median 71.7 30.3 745
Spectrum log-Stdev. 0.211 0.319 0.179
Ratio Median 1.51 0.65 1.31
(Max-Min/GeoMean) log-Stdev. 1.39 1.99 1.15
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