
ISSN ���������	 	 	 	 	 	 	 	 	 		


��
�	 � ��� �	

�� ��� �� �	

	

	

	
	


����������
�	
	

TECHNICAL NOTE of	
National Institute for Land and Infrastructure Management 	

	

No� �� 	 	 	 	 	 	      	      December  2009	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	
	


�!"#	 
����������	

	

National Institute for Land and Infrastructure Management	
Ministry of Land$ Infrastructure$ Transport and Tourism, Japan 	

	

%&'()*+,-./01234567894:;�

	

	

	

	

	

<=>?@ABC

	

A proposal of the simple estimation method of the residual deformation of quay
walls considering the effect of liquefaction during earthquake�

�

�

Masato YASUDA, Takashi NAGAO

	



i 

 
 

No.553          2009 12  
 

 (YSK-N-198) 

 
 
 

 
*
**

110-0014 2-6-4  
03-5828-2186 Fax 03-5828-2177 e-mail: m-yasuda@ecoh.co.jp



�

�

�

�

�

 ii

 Technical Note of NILIM 
�  

No.553     December 2009 
 

(YSK-N-198)�

�

 A proposal of the simple estimation method of the residual deformation of quay 
walls considering the effect of liquefaction during earthquake  

 

�

 
Masato YASUDA��

Takashi NAGAO���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Synopsis�
 

 
Two dimensional earthquake response analyses is a standard tool of seismic design of quay walls against 

the level-two earthquake ground motion. However, the computational load of the method is large. 

This study aims at proposing the simple estimation method of the residual deformation of quay walls 

considering the effect of liquefaction during earthquake. We conducted about 4500 cases of 

two-dimensional earthquake response analyses and studied the correlation among the deformation of quay 

walls and parameters obtained by the one-dimensional earthquake response analyses. We proposed the 

simple estimation method and confirmed that the accuracy by the proposed method was better than that by 

the other simple estimation method.   
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� p '
(°)

28.0 0.005 5.862 0.500 0.995 1.479
28.0 0.005 5.535 0.500 1.008 1.352
28.0 0.005 5.179 0.500 1.019 1.321
28.0 0.005 4.835 0.500 1.033 1.217
28.0 0.005 6.259 0.500 0.939 2.870
28.0 0.005 5.938 0.500 0.941 2.859
28.0 0.005 5.369 0.500 0.977 2.341
28.0 0.005 5.249 0.500 0.990 2.128
28.0 0.005 5.700 0.500 1.001 1.417
28.0 0.005 5.254 0.500 1.018 1.265
28.0 0.005 4.962 0.500 1.028 1.250
28.0 0.005 4.688 0.500 1.038 1.167
28.0 0.005 6.068 0.500 0.940 2.878
28.0 0.005 5.867 0.500 0.952 2.588
28.0 0.005 5.277 0.500 0.987 2.182
28.0 0.005 5.155 0.500 1.001 1.970
28.0 0.005 5.548 0.500 1.007 1.363
28.0 0.005 5.042 0.500 1.026 1.198
28.0 0.005 4.760 0.500 1.036 1.191
28.0 0.005 4.501 0.500 1.046 1.122
28.0 0.005 5.931 0.500 0.940 2.891
28.0 0.005 5.811 0.500 0.961 2.357
28.0 0.005 5.186 0.500 0.997 2.023
28.0 0.005 4.326 0.500 1.028 1.809
28.0 0.005 5.502 0.500 1.009 1.363
28.0 0.005 4.931 0.500 1.030 1.181
28.0 0.005 4.700 0.500 1.038 1.178
28.0 0.005 4.476 0.500 1.047 1.099
28.0 0.005 5.939 0.500 0.941 2.860
28.0 0.005 5.156 0.500 0.981 2.265
28.0 0.005 5.155 0.500 1.001 1.970
28.0 0.005 3.575 0.500 1.048 1.756
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(m) (m)

Case1 2.66E-04 7.1 4.04E-04 16.3 16.8
Case2 2.59E-04 6.9 3.32E-04 13.9 15.3
Case1 1.41E-03 10.9 2.84E-03 8.19E-04 19.4 21.4
Case2 7.83E-04 9.1 2.51E-03 6.01E-04 16.2 19.3
Case1 3.27E-04 7.5 5.28E-04 17.3 18.6
Case2 3.18E-04 7.3 4.22E-04 14.7 16.8
Case1 2.15E-03 12.1 1.14E-03 21.1 24.2
Case2 2.08E-03 11.8 9.07E-04 17.8 21.9
Case1 3.27E-03 13.4 SS400 3.54E-03 1.54E-03 22.2 27.2
Case2 3.16E-03 13.1 NHT-590 2.21E-03 1.30E-03 19.2 25.0
Case1 5.32E-03 15.0 2.86E-03 25.1 33.0
Case2 4.52E-03 14.1 2.29E-03 21.3 30.3
Case1 8.06E-03 16.6 NHT-740 2.84E-03 4.92E-03 28.0 38.7
Case2 6.31E-03 15.3 NHT-690 3.18E-03 3.79E-03 23.4 35.0
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1 171.1 221.1 284.6 473.0 658.9 1297.0 734.2
2 214.6 257.3 291.1 190.3 214.5 309.4 301.9
3 252.1 335.9 415.7 396.8 475.7 938.6 356.9
4 155.3 192.5 226.0 279.6 332.4 559.8 308.8
5 142.8 166.1 183.4 210.3 231.5 308.5 687.4

No. 50 75 100 150 200 500
1 0.928 0.934 0.940 0.952 0.952 0.946 0.708
2 2.185 2.179 2.179 0.476 0.470 0.464 0.421
3 1.807 1.807 1.807 1.807 1.807 1.807 0.827
4 0.623 0.623 0.616 0.616 0.616 0.616 0.598
5 2.307 2.307 2.307 2.307 2.307 2.313 0.449
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