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Analysis of Characteristics of Horizontal Response Spectrum of
Velocity Ground Motions from 5 Macro Earthquakes

Jun-Kyoung Kim

Abstract The velocity horizontal response spectra using the observed ground motions from the recent 5 macro
earthquakes, equal to or larger than 4.8 in magnitude, around Korean Peninsula were analysed and then were
compared to the acceleration horizontal response spectra, seismic design response spectra (Reg Guide 1.60), applied
to the domestic nuclear power plants, and finally the Korean Standard Design Response Spectrum for general
structures and buildings. 102 velocity horizontal ground motions, including NS and EW components, were used
for velocity horizontal response spectra and then normalized with respect to the peak velocity value of each ground
motion. First, the results showed that velocity horizontal response spectra have larger values at the range of medium
natural period, but acceleration horizontal response spectra have larger values at the range of short natural periods.
Secondly, the results also showed that velocity horizontal response spectra exceed Reg. Guide 1.60 for longer natural
periods bands less than 6-7 Hz. Finally, the results were also compared to the Korean Standard Response Spectrum
for the 3 different soil types(SC, SD, and SE soil type) and showed that velocity horizontal response spectra revealed
much higher values for the frequency bands below 1.5(SC), 2.0(SD), and 3.0(SE) seconds, respectively, than the
Korean Standard Response Spectrum. The results suggest that the fact that acceleration, velocity, and displacement
horizontal response spectra have larger values at the range of short, medium, and long natural periods, respectively,
can be applied consistently to those form domestic ground motion, especially, the velocity ground motion.
Information on response spectrum at such medium range periods can be very important since the domestic design
of buildings and structures emphasizes recently medium and long natural periods than short one due to increased
super high-rise buildings.
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Fig. 1. Locations of epicenter (triangle) and seismic stations
(circle) of 5 macro earthquakes.

Table 1. Occurrence date, magmitude, and seismic stations for this study

Occurrence Date M Station Name Station

(KIGAM) No.

2002/07/23 5.0 BRD, CHNB, GKPI1, GSU, HKU, NPR, SNU, TIN 8
2003/03/23 5.1 BGD, BRD, CHNB, GKPI, GSU, HKU, HSB, NPR, SNU, TIN 10
2003/03/30 4.8 BRD, CHNB, GKP1, GSU, HKU, HSB, NPR, SNU, TIN 9
2004/05/29 5.1 BGD, BRD, CHNB, GKP1, GSU, HDB, HKU, HSB, JRB, NPR, SNU, TIN 12
2007/01/20 49 BGD, BRD, CHNB, GSB, JRB, JSB, KSA MGB, NPR, SND, TIN, YKB 12
Total - - 51
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Table 2. Response spectrum values from Reg Guide 1.60(5%
damping)

Comp. & Control Point| 33Hz 9Hz | 2.5Hz | 0.25Hz

Horizontal Component 1.0 2.61 3.13 2.50

Vertical Component 1.0 2.61 2.98 1.37
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