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/ABSTRACT/

On November 15, 2017, Pohang earthquake occurred. Its local magnitude was announced to be M;=5.4 by Korea Meteorological
Administration (KMA). Ground motion data recorded at KMA stations were obtained from their data bases. From the data, horizontal and
vertical response spectra, and V/H ratio were calculated. The horizontal spectra were defined as GMRotI50 spectra. From the statistical
analysis of the GMRotI50 spectra, a mean plus one standard deviation spectrum in lognormal distribution is obtained. Regression analysis
is performed on this curve to determine the shape of spectrum including transition periods. Applying the same procedure, the shape and
transition periods of vertical spectrum were obtained. These results were compared with the Korean standard design spectra, which were
developed from domestic and overseas intra-plate earthquake records, and Gyeongju earthquake response spectra. The response
spectra of Pohang earthquake were found to be almost identical with the newly proposed design spectra. Even the V/H ratios showed good
agreement. These results confirmed that the method adopted when developing the standard design spectra were valid and the developed

design spectra were reliable.
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Table 1. Main shock and aftershock of Pohang earthquake [1]

Date Latitude Longitude Magnitude
2017-11-15 14:29 36.12 129.36 54
2017-11-15 16:49 36.12 129.36 4.3

Table 2. List of stations, epicentral distances and peak ground acce-
lerations [1]

EpiD | Station | PGA

Name Date |Magnitude km) | name © Note
49.19 | ADO2 | 0.042
195.7 | BAU | 0.0059
148.0 | BON | 0.0034
189.8 | BURB | 0.0025
99.55 | BUS2 | 0.0036
149.6 | CHJ2 | 0.0042
125.2 | CPR2 | 0.0038
57.20 | DAG2 | 0.015
185.2 | DGY2 | 0.0033
182.1 | EMSB | 0.0031
1314 | EURB | 0.0032
200.0 | GWYB | 0.0023
160.7 | HAMB | 0.0033 | kmA

Pohang |20171115 124.5 | IMWB | 0.0032 | (Sampling

earthquake| 14:29 54 187.2 | JEO2 | 0.0021 rate:
141.7 | KCH2 | 0.022 | 100Hz)
127.5 | MAS2 | 0.050
130.8 | MGY2 | 0.0043
193.7 | NAWB | 0.0049
142.8 | OKCB | 0.0030
170.5 | OKEB | 0.0031
8173 | PHA2 | 024
117.4 | TBA2 | 0.0036
164.8 | TOY2 | 0.0043
64.93 | ULJ2 | 0.0058
51.15 | USN2 | 0.035
1844 | WJU2 | 0.015
143.0 | YOW2 | 0.0027

Daejeon .
| L
Gwangju SBAL Al
Mokpc v (e «TOY2

Fig. 1. Locations of KMA stations [1]



= ARREES A osfof gt vkt TR A ER(C 17 code)
2 GMRotI50 ~HEJ 0 2 4o F]IT}H[5]. GMRotIS0 2~HE- S Ak

Sh= A= FarkEl [5-7]00) AHAIS] 7150 gick
B BA1L 93] AR GMRotI50 Z~HE S 7=0.01 sec, = 100
Hzo A 7K =23 E]] Fho] 1.0 g7} ¥ =5 A1) slglth o] 37 afo
2 zk2Rel] thalA 2h A5AolA shte] 2~ ER] 2do] dofzitt

10

8

6

4

2 . I
, -

040 40.80 80-120 120.160 160-200
Distance(km)

Fig. 2. Distribution of stations w.r.t. epicentral distance
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Fig. 3. Examples of recorded acceleration time histories
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Fig. 10. Vertical acceleration response spectra: (a) spectra for 28 re-
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Table 4. Amplification factors and transition periods of Pohang res-
ponse spectra

Transition period (second)
“ 1, 7y 7,
Pohang horizontal 3.15 0.07 0.195 4475
Pohang vertical 3.25 0.07 0.195 3.76
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Fig. 16. Acceleration time history from raw data (Station: BURB) (a)
Main shock (M, 5.4) (b) After shock (M, 4.3)
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Table 5. Comparison of the PGA, /PGA, ratios

V/ H ratio

Short period Long period
Pohang 0.82 1.05
Gyeongju 0.75 0.57
’17 Code 0.77 0.77
Eurocode 8 (Type 1) 0.9 0.9
Eurocode 8 (Type 2) 045 045
USNRC 1 2/3
ASCE 4-16 2/3 2/3
NEHRP 0.7 1/2
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Fig. 19. Comparison of Pohang vertical spectrum with the design spec-
tra and Gyeongju vertical spectrum

Table 6. Amplification factors and transition periods of response

spectra
o, X (V/ Hratio) Transition period (second)
I;] TS TL
Pohang vertical | 3.25<0.82=2.67 0.07 0.195 3.76
Gyeongju vertical | 2.850.75 =2.14 0.04 0.27 0.98
’17 Code 2.8X0.77=2.16 0.06 03 3
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