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Analytical Study of Amplification of Earthquake Motion in Surface Layer at Central
City in Kashiwazaki

Ryoichi TAMURA *

The central city in Kashiwazaki suffered severe building damage by the 2007 Niigata-ken Chuetsu-oki
Earthquake. This study has examined amplification of seismic motion in surface layer at this area by
earthquake response analysis. Seismic response analysis was performed by using the estimated
outcrop waves of the alluvial basement layer (Nishiyama Formation) and the analysis model of surface
layer at K-net Kashiwazaki located in the central area of Kashiwazaki.

Amplification of seismic motion at surface layer was estimated by using the amplification rate of ground
surface to the bottom of surface layer. For relatively weak seismic motion (the 2007 Noto-Hanto
Earthquake), the amplification rate of about 2 to 3 in the primary predominant period(1-1.5s) and about
3 to 4 in the secondary predominant period(around 0.4s) were estimated. this primary predominant
period is consistent with the amplified period estimated by microtremor measurement. For strong
seismic motion (the 2007 Niigataken Chuetsu-oki Earthquake), the amplification rate was estimated
about 2 to 3 in the primary predominant period, The primary predominant period was 1.5 to 2 times
longer than the above value due to the influence of non-linearity of the ground soil. Amplification in the

secondary predominant period was almost not observed from the response of this earthquake motion .
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Tablel List of Earthquakes

=1 M, BRES | RRKEE
2007 FEREEF EHERE) | 20074E3H25H94145 6.9 11km 658
2007 FE P ER(RE) 200747816 H 1085134y 6.8 17km 658

Table2 List of Recorded Max. Acc. And Max. Vel. at NIG018

HEL 2007&‘5‘2%;#%&% 2007E¢gi¢ﬂt§
(RE) (RE)
AR NS EW NS EW
RAINEE (cm/s?) 23 23 667 514
FREE(ecm/s) 3 3 130 85
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Fig.17 Time History of Computed Earthquake Motions of Surface

Response Vel. (cm/s)

Response Vel. (cm/s)

25 T T T T T T T T T
(a) 2007 FBEZE ~ 600 — —
F EHE(NS) ~0-09 (b) 20074 R h=0. 05
201 7 500 53 #h 2= (EW) 1
PO-1
15+ | 400 - |
300 PO-3 -
10 F |
200
50 ‘ /7(¥
N PO-4 100 - S A Z
0 j | ‘PO‘-3 | F\’O-S\ | PO-4 PO-5
0 ! 2 3 4 3 00 1 2 3 4 5

Natural Period (s)

Natural Period (s)

Fig.18 Velocity Response Spectrum by Computed Motions of Surface

7457



FAR PO AT U 38 1) 2 R B 00 3 g AR IR B 5 2 MR IS AT & TRV T

Spectral ratio Spectral ratio

4 T T T T T
(b) 2007 FiHl R (EW)
1st

5 | PO-1/PO-5
PO-2/PO-5

PO-3/PO-5
PO-4/PO-5-

(a) 2007 HERE o
F BHIER(NS) p0-4/p0-b PO-3/PO-5

0 1 2 3 0 1 2 3
Natural Period (s) Natural Period (s)
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