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To make sure the relationship between strong ground motions and building damages, dynamic earthquake response analyses of a building, 
which had a slight damage during the 2007 Niigata-ken Chuetsu-oki earthquake, are performed. Earthquake records at ground surface have 
been observed by the K-NET system near the building. Also the building responses were observed during after-shock. The analysis model of the 
building is estimated based on results of a push-over analysis. Sway and rocking impedances are also installed in this model. The predominant 
frequency of the building in elastic condition is corresponding to that in after-shock observation. It is demonstrated that the response of the 
building, which is calculated considering the nonlinear characteristics of soil and building during the main-shock, is larger than the estimated 
response based on the damage situation of the building.  
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Kohji KOYAMADA, Shin KOYAMA and Toshihide KASHIMA 

To make sure the relationship between strong ground motions and building damages, dynamic earthquake response analyses of a building, 
which had a slight damage during the 2007 Niigata-ken Chuetsu-oki earthquake, are performed. Earthquake records at ground surface have 
been observed by the K-NET system near the building. Also the building responses were observed during after-shock. The analysis model of the 
building is estimated based on results of a push-over analysis. Sway and rocking impedances are also installed in this model. The predominant 
frequency of the building in elastic condition is corresponding to that in after-shock observation. It is demonstrated that the response of the 
building, which is calculated considering the nonlinear characteristics of soil and building during the main-shock, is larger than the estimated 
response based on the damage situation of the building.  
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2007年新潟県中越沖地震における強震観測記録を用いた被災建物の応答評価
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To make sure the relationship between strong ground motions and building damages, dynamic earthquake response analyses of a building, 
which had a slight damage during the 2007 Niigata-ken Chuetsu-oki earthquake, are performed. Earthquake records at ground surface have 
been observed by the K-NET system near the building. Also the building responses were observed during after-shock. The analysis model of the 
building is estimated based on results of a push-over analysis. Sway and rocking impedances are also installed in this model. The predominant 
frequency of the building in elastic condition is corresponding to that in after-shock observation. It is demonstrated that the response of the 
building, which is calculated considering the nonlinear characteristics of soil and building during the main-shock, is larger than the estimated 
response based on the damage situation of the building.  

Keywords: Estimation of response, Soil-structure interaction, Damage, Strong ground motion, Push-over analysis, Building characteristics 
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Pseudo Vel. Response Spectrum (h=5%)
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(a) �������� 2�
PGA(cm/s2)

B1F P2F ����
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B1F X Y UD X Y UD

7/ 20  01:52 1.0  2.7 2.3 1.8 5.2 4.4 5.6 
7/20  14:19 0.8  1.9 1.5 1.0 6.5 4.8 2.4 
7/24  15:51 1.2  3.7 5.1 3.7 14.6 13.8 8.3 
7/25  06:52 2.7  20.3 10.7 15.4 58.2 32.1 19.4
8/ 3  11:01 1.6  8.0 3.7 4.7 15.9 8.0 9.3 
8/ 4  00:16 1.1  5.1 3.9 6.0 14.0 8.9 13.6
8/ 8  23:02 1.2  8.7 3.4 2.9 24.2 8.8 12.7

(b) ���(GL, K-NET) 
PGA(cm/s2)

GL����(2007�) ����
K-NET X Y UD 

7/ 20  01:52 1.5 10.2 11.4 10.3 
7/20  14:19 1.2 4.8 3.7 1.9 
7/24  15:51 2.1 27.3 15.3 9.0 
7/25  06:52 3.2 37.3 38.6 24.4 
8/ 3  11:01 1.9 16.5 12.0 7.7 
8/ 4  00:16 2.1 21.0 34.2 14.9 
8/ 8  23:02 1.8 21.0 16.2 8.1 
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(a) �������� 2�
PGA(cm/s2)

B1F P2F ����

(2007�)
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��
B1F X Y UD X Y UD

7/ 20  01:52 1.0  2.7 2.3 1.8 5.2 4.4 5.6 
7/20  14:19 0.8  1.9 1.5 1.0 6.5 4.8 2.4 
7/24  15:51 1.2  3.7 5.1 3.7 14.6 13.8 8.3 
7/25  06:52 2.7  20.3 10.7 15.4 58.2 32.1 19.4
8/ 3  11:01 1.6  8.0 3.7 4.7 15.9 8.0 9.3 
8/ 4  00:16 1.1  5.1 3.9 6.0 14.0 8.9 13.6
8/ 8  23:02 1.2  8.7 3.4 2.9 24.2 8.8 12.7

(b) ���(GL, K-NET) 
PGA(cm/s2)

GL����(2007�) ����
K-NET X Y UD 

7/ 20  01:52 1.5 10.2 11.4 10.3 
7/20  14:19 1.2 4.8 3.7 1.9 
7/24  15:51 2.1 27.3 15.3 9.0 
7/25  06:52 3.2 37.3 38.6 24.4 
8/ 3  11:01 1.9 16.5 12.0 7.7 
8/ 4  00:16 2.1 21.0 34.2 14.9 
8/ 8  23:02 1.8 21.0 16.2 8.1 
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Fourier Spectral Ratio (Time:0-61s, Parzen:0.2Hz)
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Fourier Spectrum (Time:0-60s, Parzen:0.2Hz)
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