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Ground motion characteristics of 2007 Niigata-ken Chuetsu-oki earthquake

Katsuichiro HijikATA
Tokyo Electric Power Company
(Received January 12, 2009)

Strong motion records of 2007 Niigata-ken Chuetsu-oki earthquake were examined in order to
evaluate ground motion characteristics of the earthquake. Ground motion observed at Kashiwazaki
Kariwa Nuclear Power Plant site were significantly larger than the response spectra evaluated on the
basis of Noda et al. (2002), and the level of the ground motion observed at Arahama area (unit 1

-4 side) was approximately twice as large as that at Ominato area (unit5 -7 side). Observation
records of the offshore events other than the eathquake were also larger than the response spectra
based on Noda et al.(2002), whereas records of the inland events were smaller than those. In addi-
tion, these characteristics were also observed in the vicinity of the site through the analysis of the
ground motion records obtained by KiK-net.
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Fig. 1. Distribution of seismic observation points in the Kashiwazaki-Kariwa Nuclear Power Plant.
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Table 1. Maximum acceleration on the
free surface of the base stratum
evaluated from the response on the | (RN

base mat of each reactor building.
NS EW TvM(gll:)SD
(cm/s?) | (cm/s?)
Unit 1 842 Fill
) Soil
Unit 2 812 1011
. —>%€;>
Unit3 | 994 | 1113 Rock JI e
Unit 4 974 1478 >
Unit 5 515 766
the free sur-
Unit 6 580 539 face of the The analysis model using soil structure interaction for the
. base stratum earthquake response analysis was determined to be an
Unit 7 667 613 *v embedded sway-rocking model consisting of a lumped
mass system for the building and the soil
E| ¥E spring.
Fig. 2. Analysis models
2000 | v1699 = 2000 | v766
1; 1000 Unitl 4 & 1000 Unit5
3 OWWWMN# + § owwq““m S
Q 9
-1000 -1000
< | I < |
2000 2000
0 5 10 15 20 0 5 10 15 20
_ 2000 w1011 2000 v539
“z\éz 1000 Unit2 - % 1000 | Unit6 |
35 O—WMWM Wiiha g o‘w&mw i
8 -1000 T -1000
< 000 < 2000 |
0 5 10 15 20 o 3 10 5 20
vll13
N — I
2 N Uni 7% 1000 Unit7
5 0 Pobpscs g 0 L L'“L"“w'm‘,‘, poy
g -1000 T oy
2 | S -1000
2000 10 s 0 200
0 5 0 5 10 15 20
2000 v 1‘178 Time(s)
B 1000 | B Unit4
g OMQMMWW‘.‘ i (b) Ominato side
g -1000 i
< 2000
0 5 10 15 20

Time(s)
(a) Arahama side

Fig. 3. Acceleration waveform on the free surface of the base stratum evaluated from the response on the
base mat of each reactor building (EW)
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Fig. 4. Velocity waveform on the free surface of the base stra-
tum evaluated from the response on the base mat of each
reactor building (EW)
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Fig. 6. The spectral ratio between the average re-
sponse spectra of ground motions on the free
surface of the base stratum at Arahama side
and Ominato side (EW)

Fig. 5. The response spectra on the free surface of the base stra-
tum evaluated from the response spectra on the base mat of

each reactor building (EW)
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Table. 2. List of the analyzed event. Parameters are referred from the Japan Meteorological Agency*.
Circle shows the existence of observation records in Unit 1, Unit 5, Service hall free field in Fig. 2. and
KiK-net in Fig. 7

. . Epicenter . Depth Existence of the observation record
No. Origin Time Mj
Region name Longitude Latitude (km)  Unit] Unit5 Service hall KiK-net
1 1986. 12. 30 9:33° NORTHERN NAGANO PREF 137°55.30' 36°38.40' 5.9 3.3 O O O
2 1987. 03. 24 21:49 OFF S NIIGATA PREF 137°54.20" 37°28.90' 5.9 21.6 O O O
3 1993. 02. 07 22:27 OFF NOTO PENINSULA 137°17.80' 37°39.40' 6.6 24.8 (@] (@] (@]
4 1995. 04. 01 12:49 NE NIIGATA PREF 139'14.88' 3753.47' 5.6 16.16 O O O
5 2004. 10. 23 17:56 MID NIIGATA PREF 138°52.00" 37°17.60' 6.8 13.08 (@]
6 2004. 10. 23 18:3 MID NIIGATA PREF 138'59.00' 37°21.20' 6.3 9.38 (@]
7 2004. 10. 23 18:7 MID NIIGATA PREF 138'51.90' 37°20.90' 5.7 14.9 @]
8 2004. 10. 23 18:11 MID NIIGATA PREF 138°49.80" 37°15.20' 6.0 11.52 (@]
9 2004. 10. 23 18:34 MID NIIGATA PREF 138'55.80' 37°18.40' 6.5 14.17 (@]
10 2004. 10. 23 19:45 MID NIIGATA PREF 138 52.57" 37°17.74" 5.7 12.35 O @] ©)
11 2004. 10. 25 6:4 MID NIIGATA PREF 138'56.81' 37°19.80' 5.8 15.2 O (@] ©)
12 2004. 10. 27 10:40 MID NIIGATA PREF 139°02.00' 37°17.51' 6.1 11.6 (@] (@] (@)
13 2004. 11. 08 11:15 MID NIIGATA PREF 139°01.92' 37°23.76' 5.9 0 O O ©)
14 2007. 03. 25 9:41 OFF NOTO PRENINSULA 136 41.10" 37°13.20' 6.9 11 O (@] O ©)
15 2007. 07. 16 15:37 OFF JO-CHUETSU NIIGATA PREF 138 38.60' 37 30.20' 5.8 11 (@] (@] (@] (@)

*The depth of No.15 is referred from Fukuyama et al.(1998).
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Fig. 8. The spectral ratios between the response spectra of ground motions on the free surface of the base stra-
tum and the average response spectra supposed from the attenuation relationship of Noda et al.(2002).
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Fig. 10. The spectral ratios between the response spectra of ground motions on the free surface of the
base stratum and the average response spectra supposed from the attenuation relationship of Noda et
al. (2002).
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