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Analysis of Characteristics of Horizontal Response Spectrum
of Ground Motions from 19 Earthquakes

Jun-Kyoung Kim

Abstract The horizontal response spectra using the observed ground motions from the recent more than 19 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). 130 horizontal 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 response
spectrum have strong dependency on epicentral distance. The results also showed that the horizontal response spectra
revealed much higher values for frequency bands above 5 Hz than Reg. Guide (1.60). The results were also compared
to the Korean Standard Response Spectrum for the 3 different soil types and showed that the vertical response
spectra revealed much higher values for the frequency bands below 0.3 second than the Korean Standard Response
Spectrum (SD soil condition). 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 frequency bands above 5 Hz.

Key words Horizontal Response Spectrum, Reg. Guide 1.60, Korean Standard Design Response Spectrum
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Table 1. Earthquakes and ground motions for this study

Occurrence ML Station
Date (0~50 km) (50~ 100 km) (100~ 150 km) (150~200 km)
2003/03/22 4.83 YGA, YGB
2003/03/30 4.60 BRD
2003/04/15 3.24 HSB NPR, TJN, HKU YGB, SNU, KHD KMC
2003/10/13 3.42 HSB SNU, HKU, TIN KMC, YGB, BRD
2004/01/05 3.33 BRD KHD
2004/04/26 3.62 KMC, GKP1 GSU, WSC, TIN HDB SND, I:JS_IIIS\, YGA,
2004/05/29 5.08 UJA WSC, WSA, HDB, SND GKP1, KRB
2004/06/01 3.59 SND HDB, GKP1
TJN, HKU, JRB, SNU, KRB, HDB,
2004/08/05 3.21 KMC, NPR HSB YGA, GSU, GKP1 KRA, SND
KRA, GSU, WSB,
2005/06/29 4.13 KRB WSA, HDB WSC, JRB, GKP1
2005/10/09 3.58 BRD KHD SNU
KMC, TIN, SNU,
2006/01/19 3.53 SND UJA HKU, GKP1 HDB, WSB
2006/04/29 3.63 UJA SND HDB, WSA, WSC
NPR, SND, HSB, SNU,
2006/12/03 3.20 HKU, KMC, GKP1 IRB, GSU, UJA HDB, YGB, KHD
2007/01/20 4.55 JSB SND MGB HKU, KHD, KMC,
GKP1
2008/05/31 4.20 JIB BGD HWSB
2008/10/29 3.40 NPR HSB, KMC SNU, JRB, GKP1, YGB GSU, SND, KHD
2009/03/02 3.40 KHD, HSB
SND, GKP1, WSC, HDB, WSA, WSB, GSU, NPR, JRB,
2009/05/01 380 KMC HKU, TIN, KRA SNU, HSB
2009/08/21 3.80 KHD SNU
Total 130 11 30 39 50
AE ARE olgsle] 94l Felo] AHEY 5 WA gtk §4F 7hE AHE(PSA, Pseudo Spectrum of
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Table 2. Response spectrum values from Reg Guide 1.60 (5% damping)
Comp. & Control Point 33 Hz 9 Hz 2.5 Hz 0.25 Hz
Horizontal Component 1.0 2.61 3.13 2.50
Vertical Component 1.0 2.61 2.98 1.37
= AHEY SAHO AHEY W oxlkE AHEY Table 3. Seismic coefficient (Ca)
< yehdch Seismic Province
Soil Type
1 2
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Table 4. Seismic coefficient (Cv)

Seismic Province

Soil Type . 5
SA 0.09 0.05
SB 0.11 0.07
Ne 0.18 0.11
SD 0.23 0.16
SE 0.37 0.23
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Table 5. Seismic hazard coefficient

Recurrence Period (year) 50 100 200 500 1,000 2,000
Hazard Coefficient 0.40 0.57 0.73 1.0 1.4 2.0
0~50km 50~100km
6 — 6 —
|
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Fig. 2. Horizontal response spectrum with 0-50 km epicentral
distance
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Fig. 4. Horizontal response spectrum with 100-150 km epicentral
distance
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