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Analysis of Response Spectrum of Ground Motions from Recent Earthquakes

Jun-Kyoung Kim

Abstract The horizontal and vertical response spectra using the observed ground motion from the recent 5 macro
earthquakes were analysed and then were compared to both the seismic design response spectra(Reg Guide 1.60),
applied to the domestic nuclear power plants, and the Korean Standard Design Response Spectrum for general
structures and buildings(1997). 74 horizontal and 89 vertical observed ground motions, without considering soil
types, were used for normalization with respect to the peak acceleration value of each ground motion. The results
showed that the horizontal MPOSD(Mean Plus One Sigma Standard Deviation) response spectra revealed much
higher values for the whole frequency bands above 1 Hz than Reg. Guide(1.60). For the vertical response spectra,
the results showed slightly higher than just between 7 and 8 Hz frequency band. The results were also compared
to the Korean Standard Response Spectrum for the 3 different soil types and showed that the horizontal MPOSD
response spectra revealed much higher values for the whole periods below 2 second(0.5 Hz) than those of SE soil
type. The vertical response spectra showed similar to the values of the Korean Standard Response Spectrum of
SD soil type. These spectral values dependent on frequency could be related to characteristics of the domestic crustal
attenuation and the effect of each site amplification. However, through the qualitative improvements and quantitative
enhancement of the observed ground motions, the conservation of horizontal seismic design response spectrum should
be considered more significantly for the whole frequency bands above the 1 Hz.

Key words Response spectrum, Reg. Guide 1.60, MPOSD, Korean Standard Design Response Spectrum.
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Table 1. List of Seismic Stations and Earthquakes
EVENT Depth L .
NO Date Lat Log (km) ML Seismic Station
| (}ﬁ)); BRD,GSU,HKU,HSB,KHD,KMC,NPR,SND,SNU,TIN
= 2003/03/23 | 34.8607 | 124.3507 | 9.6 | 5.1
(F=) Ver | BRD,GKP1,GSU,HKU,HSB,KHD,KMC,NPR,SND,SNU,
(18) | TIN,KRA,KRB,WSA,WSB,WSC,YGA,YGB
Hor | BGD,BRD,GSU,HKU,HSB,KHD,KMC,NPR,SND,SNU,
2 (11) | TIN
- 2003/03/30 | 37.9760 | 123.7992 | 4.51 | 4.8
(HPFE) Ver | BGD,BRD,GKP1,GSU,HKU,HSB,KHD,KMC,NPR,SND,
(20) | SNU,TJN,KRA,KRB,UJA,WSA,WSB,WSC,YGA,YGB
Hor | BGD,BRD,GKP1,GSU,HDB,HKU,HSB,JRB,KMC,KRA,
3 (19) | KRB,NPR,SND,SNU,TIN,UJA,WSA,WSC,YGA
oz 2004/05/29 | 36.6572 | 130.1047 | 3.7 | 5.1
=z Ver | BGD,BRD,GKP1,GSU,HDB,HKU,HSB,JRB,KMC,NPR,
(19) | SND,SNU,TIN,KRA,KRB,UJA,WSA,WSC,YGA
Hor | BGD,BRD,GKP1,GSU,HDB,HKU,HSB,JRB,JSB,KHD,
4 (16) | KMC,MGB,NPR,SND,TIN,YKB
AL 2007/01/20 | 37.6889 | 128.5841 | 13.1 | 4.9
(2thih Ver | BGD,BRD,GKP1,GSU,HDB,HKU,HSB,JRB,KHD,KMC,
(15) | MGB,NPR,SND,TIN,YKB
Hor | BGD,GKP1,GSU,HDB,HSB,HWSB,JJB,JRB,JSB,KHD,
5 (18) | KMC,KSA,NPR,SND,SNU,YGA,YGB,YKB
= | 2008/10/29 | 36.3454 | 127.2586 | 5.7 | 3.6
(FF) Ver | BGD,GKP1,GSU,HDB,HSB,HWSB,JIB,JRB,JSB,KHD,
(17) | KMC,KSA NPR,SND,SNU,YGB,YKB
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Table 2. Response Spectrum Values from Reg Guide
1.60(5% damping)

Comp. &

Control Point 33Hz oz 23t btz
Horizontal 1.0 2.61 3.13 2.50
Component

Vertical 1.0 261 2.98 1.37
Component

Table 3. Seismic Coefficient(Ca)

Seismic Province
Soil Type
1 2
SA 0.09 0.05
SB 0.11 0.07
SC 0.13 0.08
SD 0.16 0.11
SE 0.22 0.17
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Table 4. Seismic Coefficient(Cv)

Seismic Province
Soil Type
1 2
SA 0.09 0.05
SB 0.11 0.07
SC 0.18 0.11
SD 0.23 0.16
SE 0.37 0.23

Table 5. Seismic Hazard Coefficient

Recurrence 1501400 | 200 | 500 | 1,000 2,000
Period(year)
Hazard
oot 1040|057 | 073 | 10 | 14 | 20
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