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 G���9�.9 .� � �=� ���Y" �

 �� k�< U�"�* ^76�9@ ���)� �� ���Y" � �9)Solid (

=� ���� u�J+<.  ���9�D ^� ��9 z` APDL  ��

��, ��#;� z��,�� ���)� ���< �9 �� A�7/ �" 7� ��  �m, �� �9

�9 ���
 �9 C>B.
 k�< U�"�* G";�*  �� �=
@ � �

��,  ��#;� ^76�9@�=
 ��
< � ��� .=���* K  

4- � �� �
2�3�  
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 H?�
 8��1+��
�@ �=
 n��", ��7m.
 G�=9]4[  �9

�=
 n��", ���)� ���  8
 ����L
 ��=

  �=
 �� .�7�

����� ��9 �8��1+��
�@  8>,�? �����9 A�7/ �� �9 �=�

�;�  ��� �9 8�Lj ���M*��9 � A�L>F ���< �� 8"+*�9�

�7"   ���< ��� 8��9 ��7�� � =.� .� � �=� ����� �\@

 K5� �� ��:7;5  0���< �.< .� � �=� ���� ����,

�#?�� #? �� ���9 �6 � � A��Y"
 0� �9 o�D��  �.<

 �=� �6� H?�
 �� �@ �,�6 �.< ���7�, � 0���<

��, �9 � =���* {��J" �  U��#* �� .=� 8;�-
 ��#;�

��9 ���7�, �l.< 8��1+��
�@- �5
���r< �+".
 ��� �L>F �

� � �=�.  n��", � 8��1+��
�@ ��< ����L
 �� G���9�.9

��, ��9 ���7�, �l.< ���#;�-  0� �9 ��� �L>F ��5
���r<

 � 8��1+��
�@ n��", ����L
 ���9 .=� =��7\ ����L


���)� ��9 8.
.
 ���=

 -  8.
.
 �� ��5
���r<

�L
 �6 =���* {��J" � 8��1+��
�@ �=
 z���"��� ���

 K5� �� �@5 �=
 �:�9 �D� �� 86�W  ��� 

���)�  .� � ��=
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18-19 Von-Misses 
19-20 ANSYS 
20-21 ABAQUS 
21-22 Shell 

8
 �
 =,�� .�7� �9 �#?� �=.9 8
 A�7/ �7
,  �< ���*

��* ���)� ���  0� �9 ��:7; �
Y/ � �7"  ���< ���

��* ������* ��N<� ��	�� ���9 � =.��9 C>B.
  �� HD�� ���

 G";�* �m, �� ���9 G�.f�� .=,=� ��t�� 0� �9 �BL, 4�

K5����r< �)�W ��=
 8 =.� 8B\��t ��";�  �";��

 �,��6 K��
< �� 8��, �,��6 ��� �7
 �9 �v�."


��, �9 4�" :�  8B\��t K��
< �=
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 ��:7; 8��9 ��7�� ��";� �� k�< U�"�* G�.f��

�J",��=
 8
��< �� ��:7; _�� �
�Ja .� � �=� o  ��

 �9��97 8��
 �"
  �9��9 ��:7; _�� �7F �4 �"
  o�J",�

G�Z@ �9�7a ^� ��9 8B�

 o�D .=�  �
�,AISC  8W��F

�=�� K5� �� �@ 8 =.� A�NJ+
 �6 6  �=� ����@

�9 8W��F .� �  ����� �6 � � �=� o�J",� �7
,

� �� ��BD �+6 ��=�
 K�5+< .�7� 0���; _�

�,7�, ��� ��  A�NJ+
  8 ��9 ���9 �6 ����ji< 

 ��=? �� �� � �=� 8W��F k�< ��-D7
1  �=� ����@

 �=� K�5+< �=� 4� � w�W �� �� �=
 �� ��, .� �

�>) �� � 8,��
 w�-
 ��� w�W .� �  � � k�< ��79 ��

 q�<�< �9 �6A  �C  #�, �=
 �� ��=� �J9 .� �

�9 k�< �7F w�-
 8��
 q�W 8
 �"
 �9 .=��9  ��7.�

���]
 A-8 �7F �9 8,��
 k�< �9 ��:7; 8��9 ��7�� 

)2a( 8 8��
 �"
 � �.  

5 - 9��)� �*+�"  

5-1- &�' �:� ������ �+��� � ����� ��7  
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 K5�7 ��9 ���7�, ����L
-  k�< e7, �� ��5
���r<

�7F ���� �9 �� 8
 ��+, k�< ��"J
 ���  G���9 .=��

 �^� �k�< �6 � � ��5�@ o�J
 �j� 8,��
 ���  ��<

k�< �9 �>�, .=,��� ���.6 ���  

  
K5� 4 - k�< ��7�� 8;�-
 ���

  
K5� 5 - 8��1+��
�@ � ��=� n��", ����L
  

  
K5� 6- �7"  � ��< 8 =.� A�NJ+


���7�, G�� �� 8
 ��  ��7<�;���� ��I� �6  �5.���9

�=
 �X�,� oM? � �
��L
 k�< �9 ���   �� �"�6 �8,��


�=
  �� � ���.6 k�< �9 ���k�< �� p��9 8,��
 �

 ^� ��9 8��l, ��5
���r< �� K>D ��7�� 81"J��*

G�Z@ 8
 �
�,  �� ��7�� �k�< ��)�� �7F ���#;� �9 .�7�

�* 4�" :� ��W�, �=��+
 G�.f�� .=� =��7\ �"J�

8
 �=
 �� �6 �7�  �;� =.E�� ����.6 k�< �9 ���

 �� 4�" :� ��W�, �� �
� �"��� �7?� �
��L
 � 8"J 

.� � ���=, �� 81"J��* ����7��  
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��=? 1- �,7�, A�NJ+
 ��=� ���  

k�< U�"�* k�< e7, 2a / Lw 2a (mm) �=
 

No 8,��
 001/0 4 A-4  

No 8,��
 002/0 8 A-8 

No 8,��
 004/0 16 A-16 

No 8,��
 008/0 32 A-32 

No 8,��
 016/0 64 A-64 

No 8,��
 032/0 128 A-128 

No 8,��
 064/0 256 A-256 

No 8,��
 128/0 512 A-512 

No 8,��
 256/0 1024 A-1024 

No ���.6 001/0 4 C-4 

No ���.6 002/0 8 C-8 

No ���.6 004/0 16 C-16 

No ���.6 008/0 32 C-32 

No ���.6 016/0 64 C-64 

No ���.6 032/0 128 C-128 

No ���.6 064/0 256 C-256 

No ���.6 128/0 512 C-512 

No ���.6 256/0 1024 C-1024 

Yes 8,��
 002/0 8 A8-P 

Yes 8,��
 008/0 32 A32-P 

  
K5� 7 - ��9 ���7�, - ��5
���r<  
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 � ����� ��� ����   ����� ���� �� 2 ��"�
� � #���� �1395 

�9 C�D� 89����� �7m.
 8")�W �� �k�< e7, �j� �<  �� �6

w�/ k�< U�"�* ���) ����"
���� �>�, ��7� �m,  ��

��=? �� 8,��
 � ���.6 k�< �)�W �� �� ��7�� 2  �Z���

 .� � �=�8
 ��+, ��=? G�� n��",  wI"\� �6 =��

8,��
9 � n��", k�< ��79  k�< �9 ����L
 �� 8,��
 ���

k�< �� ���.6 �"+�9 �7F �9 ���� �����,  K�)� .� � �<

 �� =.�9 8,��
 k�< �9 �����7�� 81"J��* #�, �@ 8�/�

8
 4�" :� ��W�, k�< �� �">)� .=��9  ��<76 �7F �9 ���

 ���.6 k�< �9 ��7�� �X�,� oM? � �
��L
 �8"J  �#�,

8
 �"+�9 =��9.  

5-2- &�' (�)�� �:�  

 K5� ��8 ��9 ���7�, -  �j� 8 ��9 ���9 ��5
���r<

 G";�* �m, �� �9 �����7�� �=
 ��lE �k�< U�"�*

�=
) k�< U�"�*  ���A8-P, A32-Pw�/ �(  �� �m,

�=
) k�< U�"�*  ���A8, A32 �=� ����L
 0� �9 (

8.
.
 G�� �=��+
 �9 .� � 8
 ��  �� �6 �;���� ��7<

��t ��W�, �)�W G�9 ���";� ��7�� �� k�< U�"�* 8B\

 ���
 �9 C>B.
 w�5� �)�W � U�"�* ��=9 k�<

8
 8F �� k�< U�"�*  �)�W �� �� �� ��-a� G�� .=.6

 �7F �9 ��)�� k�<8  �4 8��
 �"
 .� � _��/  

 k�< U�"�* �j���ji<  4�" :� 8"J  �9 8�6

 ��#�
 �9 8"J  ���6 p��9 �l.< � ����1  �<2 %

8
 ���*�  �k�< U�"�* ���
 �9 C>B.
 w�5� �7?� �
�

 ��=W �� 8"J 78
 ���6 %  ���6 =,�� G�� .=��

 .� � A��Y"
 ���=L
 ��7�� �
��L
 [7N\ �� 8"J 

 U�"�* ���
 �9 C>B.
 w�5� � k�< U�"�* 8.-�

8
 ��+, 8,��5� �
��L
 k�<  p��9 � =.�� �
��L
 �;�

��=L
 �9 ��7�� 8��l, 13�=� %  =,�) ��=?3(.  

 ��=?2- ���.6 � 8,��
 k�< �9 ��7�� ����L
  

 C/a K Fu μ E 
4 18/1 18/1 1 15/1 

4 18/1 18/1 1 16/1 

16 18/1 18/1 1 17/1 

32 21/1 21/1 1 25/1 

64 22/1 22/1 1 25/1 

128 20/1 20/1 1 89/2 

256 37/1 37/1 68/6 09/13 

512 07/2 07/2 72/9 11/46 

1024 71/2 71/2 72/9 24/78 

  
K5� 8 - ��9 ���7�,- ��5
���r<  
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��=? 3- �X�,� oM? � �
��L
 �8"J   

 
A8 A8-D A8-P A32 A32-D A32-P 

Fu (KN) 14/6892 67/6022 67/6022 08/6747 71/6026 71/6027 

Fu/FU-A8 1 87/0 87/0 98/0 87/0 87/0 

K (KN/mm) 51/818 04/759 32/811 70/813 58/758 56/805 

K/K-A8 1 93/0 99/0 99/0 93/0 98/0 

E (KN.m) 87/606 07/539 46/560 83/607 45/539 02/563 

E/E-A8 1 89/0 92/0 99/0 89/0 93/0 

  

5-3- � ;<= ���" +�<�  >��)��+�? 4��  

 8��9 ��7�� K��
<���)� U�� �9 ��:7;  ��=



f�����
� � �= � � �9�  G�� �9 k�< �j� �5,@ ��W

 ���9 �=
 4� �Z��� �M) .=� =��7\ ���#;� 8*=�f��

��9 ���7�, �9 89��" � - �=
 ��=9 ��5
���r<  ��� 

���)� ���L
 w�=�� ���9 �/7NJ
 ���=

  ����a ��� 

��9 ���7�, �9 89��" � ���9 .� �- ��5
���r<  8��9 ��7��

��:7;  ���Y" � _�� �7F �I/� �=�� �� k�< ���W

8
 �=�� G�� �� .�7�� ��9 ���7�, �="9�-  ��7�� ��5
���r<

 �> �

 4�" :� ��W�, �� k�< G";�* �m, �� ��=9

 �I/� �9 k�< U�"�* � =�� �j� ��@ �� z� .=� =��7\

8<�7/ �� .=� =��7\ s�
) ��:7; _�� �7F �6�  4�

�9 ��:7; 8��9 ��7��  �";�* �m, �� �#	
 �L>F 4� ��7.�

K5� ��7� 9��9 ���*��� �9 89��" � ���9 �-  ��5
���r<

�?7<�9 �@ 8��9 8
 ��=� �Z��� ��7P< �9  ��:7; _�� ��7<

 ���9 �� �76M
 ���*��� � ��7�, 4�5Y< �1�=5� �� �� o�D �

�9 ��=6�� ,@ ��j@ H�? �9 z`  � ���@ � � �� ���*��� �l

.��6 0 �  

  

 K5�9 - #	
 o�D d�;�  

 �j� �
< :7�-
 ��t: ��:7; 8��9 ��7�� _��

8
 �,��6 06 �����9  �� K>D :7�-
 �,��6 G�� � =.6

8
 ��t@ �@ 0���<  4�" :� 8��9 �,��6 �.< .�7�

 4� I6 ��7P< ^� ��9 A�L�L
< �����9�� �924

23 ]5[ 

:�9 � ��9��9  

)5(  
( )

2

2cr

. .

12. 1
τ vK π E

-J
=  

)6(  
2

2

4 d
5.34 1

(d / b) b

5.34 d
4 1

(d / b) b

v

v

K           

K                

= + £

= + >

ì
ï
ï
í
ï
ï
î

 

 ��B9�� G�� �� �6σ�  ��:7; _�� �6 � � 8+.< ���-


8
 0���< ��7� E  �G  � �"���" :� ��=
 q�<�< �9

 � =."�� 8��9 ��=
θ �.< ����� #�,  �+6 ��=�
 ���

 8��9 ��7�� ��? _�� �� �� ���)� 4� �*� .� � ��BD

�.< ��-a� �0��� ����, ��:7;  K>D ��:7; _�� ���

 K5� C9�B
 �,��6 �� =-9 �10 .� �  

�.< ��=L
  �=� ��	�� ��� �6 K5� ��10  ����,

�9 �� � �=� ���� 8
 ��� A�7/ =��9:  

)7(  

2

2

.sin

.cos

0.5 .sin 2

xx ty

yy ty

xy yx cr ty

σ σ θ

σ σ θ

σ σ τ σ θ

=

=

= = +

 

                                                 
23-24 Basler 



22  �"
���� �-)�B
�4 �� �9 k�< U�"�* �j�� ����7 ��98 �:7;�  

 

����� ��	
 ��

 � ����� ��� ����   ����� ���� �� 2 ��"�
� � #���� �1395 

  
 K5�10 - �.< ��-a� ��:7; 8��9 ��7�� ���

 �=� ���? ��1.� �� _�� ��5
���r<)U��(  ��

�9 �1�� A��>��  _�� 4�" :� =W ��5
���r<�9 � ��9��9:  

)8(  cr t

we

τ 2σ
U d

G E.sin2θ
= + 
 
 

 

 ��B9�� G�� ��G  .� � _�� 8��9 ��=
G�.f�� 

�,��6 ��1.� �� _�� 8��9 ����,  �9��9F��	 


τ�	. 
. �  .� ����r<."
 ��5
 �,��6 8��9 ����, �9 �v�

�9 �_���?7< �� �@ u)�\ 8��9 ��";� �9 8
 �B9�� �� ��7< 

U��	 
 2
����

�
�1 � �� �9  �� �9 .���@ � �

� �  � ���, G"������r< G�.f�� � _�� 8��9 ��5


 ��@ �,��6 ����, ���*������,– ���r< _�� 8��9 ��5


 K5� C9�B
11 � � 89��" � K9�D.  

  
 K5�11 - ��9 ���*��� - ���r<_�� 8��9 ��5
  

8
 �=��+
 K5� G�� �� �6 �7B,���  �BL, �7�C 

 �BL, � �,��6 =WD  ��+, �� _�� �=� ���? =W

8
 �9 8*��  ���9 �6 .=��  �\ ��?OCD  �\OD 

8
 G�#1��?  ��+, ���1+���� .�7�����  G�.E �j� �6 =,�

� � #�E�, 8.�#1��? ]27[ .  

 �\ �)��-
OC  �\ � (�,��6 �� K>D �9 �79�
)

CD  (�,��6 �� z� �9 �79�
) �9��� ^� ��9 q�<�< �9

)9- ) � (�)�9 -  (o:�79 =��7\   

)9- �)�(  
2 (1 )

W w

Ebt
F U

d υ
=

+
 

)9- o(  21
(1 sin 2 )

2(1 ) 2
W w cr

Ebt
F U bt

d

υ
τ θ

υ
+

= − −
+

 

 �� k�< �7?� A�7/ ��k7, �� �.< ��=�
 �_�� 

) �B9�� �9 k�<108
 ���9 ( .�7�  

�.< e7, �  �� ���9 k�< k7, �� �.< ��=�
  ��

 K5�12 .� � �=� ���� ����,  

  

)10(  

( , )

( , )

( , )

3 3
cos 1 sin sin sin 2 cos cos

2 2 2 2 2 22 2

3 3
cos 1 sin sin sin cos cos

2 2 2 2 2 22 2

3 3
cos sin cos sin 2 sin sin

2 2 2 2 2 22 2

xx r

yy r

xy r

KI KII

r r

KI KII

r r

KI KII

r r

θ

θ

θ

θ θ θ θ θ θ
σ

π π
θ θ θ θ θ θ

σ
π π

θ θ θ θ θ θσ
π π

= − − +

= + −

= + +

   
      

 
  

 
  
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 K5�12 - �.< ��-a�  k7, �� ��k�<


 q�6�< �.< A=� q��a7��� )KI  �KII(  ��

) �B9��11 �> �

 U�9 � �+6 �j� �
< _�� ���9 �6 (

� � �> �

 K9�D �� � �=� ]28[ �B9�� G�� �� .a  �7F

 � k�< ��)��w .� � ��:7; _�� �7F  

)11(  

2 3 4

2 3 4 5

1.12 0.231( ) 10.55( ) 21.72( ) 30.39( )
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Parametric Study of Crack Growth Effect on 
Steel Plate Shear Wall 
 
Experimental and numerical study have carried out on behavior 
of Steel Plate Shear Wall (SPSW) and also, its good performance 
during past earthquakes have been testified a capable system 
against lateral load. The system have high ductility, stiffness and 
strength under seismic loading during a sever earthquake. 
Although, enormous studies have been performed till now, there 
are several unknown problems about this system. Effect of crack 
on SPSW behavior is obviously one of the important between the 
unknowns that have considerable effect on the behavior of SPSW. 
Therefore, in this study the effect of crack on SPSW is 
investigated. Results indicated that central crack is more critical 
than edge cracks. The results show that long central cracks cause 
the system fails in a brittle manner. In addition, a model have 
been proposed to obtain load-displacement curve without finite 
element modeling. On the proposed model the crack and its 
propagation is consider. 
 
Keywords:   Steel shear wall, Crack, Seismic behavior, Response 
modification factor, Extended finite element method.  




