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  �+71- ���� W�f?.
�× ���� ��  +
 15 �86^.  

�86^ ��"� ��  ����$  

1  
�#�
� 80×80  

16  0�1��
25  
@�a"�
�  B�h$��60  ~��80  

2 
�#�
� 80×80  

16  0�1��
25  
@�a"�
�  B�h$��60  ~��80 

3 
�#�
� 80×80  

16  0�1��
25  
@�a"�
�  B�h$��60  ~��80 

4 
�#�
� 80×80  

16  0�1��
22  
@�a"�
�  B�h$��60  ~��80 

5 
�#�
� 80×80  

16  0�1��
20 
@�a"�
�  B�h$��60  ~��80 

6 
�#�
� 80×80  

16  0�1��
20 
@�a"�
�  B�h$��60  ~��80 

7 
�#�
� 75×75  

16  0�1��
20 
@�a"�
�  B�h$��55  ~��75 

8 
�#�
� 75×75  

16  0�1��
18 
@�a"�
�  B�h$��55  ~��75 

9 
�#�
� 70×70  

16  0�1��
18 
@�a"�
�  B�h$��50  ~��70 

10 
�#�
� 70×70  

16  0�1��
18 
@�a"�
�  B�h$��50  ~��70 

11 
�#�
� 65×65  

16  0�1��
18 
@�a"�
�  B�h$��50  ~��65 

12 
�#�
� 65×65  

16  0�1��
18 
@�a"�
�  B�h$��50  ~��65 

13  
�#�
� 60×60  

12  0�1��
18  
@�a"�
�  B�h$��45  ~��60  

14  
�#�
� 55×55  

12  0�1��
18  
@�a"�
�  B�h$��40  ~��55  

15  
�#�
� 55×55  

12  0�1��
18  
@�a"�
�  B�h$��40  ~��55  

  �+72- ���� W�f?.
� ���� ��  +
 ��%l �86^.  

�86^ ��"� ��  ����$   

1  
�#�
 �45×45  

16  0�1��
20 
@�a"�
�  B�h$��40  ~��45  

2  
�#�
 �45×45  

12  0�1��
20  
@�a"�
�  B�h$��40  ~��45  

3  
�#�
� 40×40    

8  0�1��
20  
�#�
� 40×40  

4  
�#�
� 40×40    

8  0�1��
20  
�#�
� 40×40  

  

  �+73- ���� W�f?.
� ���� ��  +
 �.� �86^.  

�86^ ��"� ��  ����$  

1  
�#�
� 65×65     

16  0�1��
25  
@�a"�
�  B�h$��50  ~��65  

2  
�#�
� 65×65     

16  0�1��
22  
@�a"�
�  B�h$��50  ~��65  

3  
�#�
� 60×60     

16  0�1��
22  
@�a"�
�  B�h$��50  ~��60  

4  
�#�
� 60×60     

16  0�1��
20  
@�a"�
�  B�h$��50  ~��60  

5 
�#�
� 55×55     

16  0�1��
18 
@�a"�
�  B�h$��45  ~��55 

6 
�#�
� 55×55     

12  0�1��
18 
@�a"�
�  B�h$��45  ~��55 

7 
�#�
� 50×50     

12  0�1��
16 
@�a"�
�  B�h$��40  ~��50 

8  
�#�
� 50×50     

12  0�1��
16  
@�a"�
�  B�h$��40  ~��50  

  �+74- ���� W�f?.
� ���� ��  +
 12 �86^.  

�86^ ��"� ��  ����$  

1  
�#�
� 75×75    

16  0�1��
25  
@�a"�
�  B�h$��60  ~��75  

2  
�#�
� 75×75    

16  0�1��
20  
@�a"�
�  B�h$��60  ~��75  

3  
�#�
� 70×70    

16  0�1��
20  
@�a"�
�  B�h$��60  ~��70  

4  
�#�
� 70×70    

16  0�1��
20  
@�a"�
�  B�h$��60  ~��70  

5 
�#�
� 65×65     

16  0�1��
20 
@�a"�
�  B�h$��50  ~��65 

6 
�#�
� 65×65     

16  0�1��
18 
@�a"�
�  B�h$��50  ~��65 

7 
�#�
� 60×60     

16  0�1��
18 
@�a"�
�  B�h$��50  ~��60 

8 
�#�
� 60×60     

16  0�1��
16 
@�a"�
�  B�h$��50  ~��60 

9 
�#�
� 55×55    

16  0�1��
16 
@�a"�
�  B�h$��45  ~��55 

10 
�#�
� 55×55    

16  0�1��
16 
@�a"�
�  B�h$��45  ~��55 

11 
�#�
� 50×50    

12  0�1��
16 
@�a"�
�  B�h$��40  ~��50 

12 
�#�
� 50×50    

12  0�1��
16 
@�a"�
�  B�h$��40  ~��50 
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6- Immediate Occupancy 
8

7- Life Safety 
9

8-Collapse Prevention  
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0  0/0  0/0  696  0  0  0  0  696  0  0  0  696  

1  5/1  9/287  696  0  0  0  0  696  0    0  696  

2  2/2  0/430  692  4  0  0  0  696  0  0  0  696  

3  2/3  5/579  680  12  4  0  0  696  0  0  0  696  

4  2/3  8/541  680  12  0  4  0  692  4  0  0  696  

5  7/3  8/617  680  9  3  4  0  692  4  0  0  696  

6  7/3  5/589  680  8  0  8  0  688  8  0  0  696  

7  4/4  9/677  676  9  3  8  0  688  8  0  0  696  

8  4/4  6/636  676  8  0  12  0  684  12  0  0  696  

9  8/4  8/692  676  4  4  12  0  684  12  0  0  696  

10  8/4  1/670  676  4  0  16  0  680  16  0  0  696  

11  5/6  9/858  664  16  0  16  0  680  16  0  0  696  

12  0/8  3/950  630  50  0  16  0  676  20  0  0  696  

13  5/9  6/1008  615  65  0  16  0  660  36  0  0  696  

14  3/11  5/1070  592  88  0  16  0  645  51  0  0  696  

15  1/12  8/1091  573  105  2  16  0  636  56  4  0  696  

16  1/12  0/734  557  121  0  18  0  636  56  2  2  696  

17  4/13  1/854  530  148  0  18  0  633  50  4  9  696  

18  3/14  3/883  521  156  1  18  0  629  33  3  11  696  

  

4-4 -  +�
 �0���1 ���'�2-� /��&' ,� /@�� A�28

!�B8 �,�C�9 ��67  ��5  

��a/����  @-� �0 �<4 )
 �+��.
  �0�� �� e�

)a>��d @��$ ��	/��  ��-
���;$ c����# @Y�` m��"/

�� o+�  A�"?
 ����15� ���#  +
��XE� ��# �"�0  �+,#

.+/+� �"�0 F�� �+,#  �+� @�-.$ @Y�h
 B�/ c����#

�0  +
  �#�.
 ���� �15����UC��# �  ja� F��$+# �<

 �� 0�-������ �"E�C W��Y ��"��0. @-� �0 4� G1X� 

��# H�<�$ )�8n   �� B�/ �%7 �0X � P1  �� B�/ ����$ �



58  � )#����� ���5 ����%# ���">�� �� F"# ��� �# �
�Z k�X# ���+,#��%
 4�< )7��> T�� �# c��8
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ����  ��1 ��"�#�$ � ��%# �1396 

��# )6/�7 )
 +��# H�$�$ F��� �# X�/ ��0��/ ���� .�+� ���U1
�/  ���.  

  
 @-�4 - ),,
   +
 ��XE� ��# �����%l )6/�7 � )�8n ���UC��# A�"?
 ����15� ���# �86^ ]1[.

4-5 -  +�
 �0���1 ���'�2-� /��&' ,� /@�� A�28

����> �E9 ��
 �9 !�F �,�C�9 ��67  ��5  

  +
 ���# )a>��d @��$ ��	/� �� e���%l  �86^

�0 )�>�0 +,#��%
 �� �0�h"�� �# �<  ��� )5��"
 �/��0

 ��
���� �����
A  �F � ��d �/��0 �0 ��� )5��"


 �����
1 � 5 �# @Y�` m��"/ ���� �+� ����%# c���

�� o+� ��-
���;$  ����15� ���#  +
��XE� ��#  A�"?


�"�0 .+/+� �+,#  @-� �# �7�$ �#5 ��# @Y�h
 B�/ c���

 ���# �+� @�-.$ +
 ���UC��# �0 �#�.
 ���  F��$+# �<

 )-�$�"�� @��$ �� @Y�` m��"/ �0��0 �� 0�-��� ja�

 )a>��d  +
 F�� �0 ���UC��# A�"?
 ����15� ���#

)6/�7 � )�8n ]1[ �#  ��0��/ W��Y��XE� ��#  �+� �t���

���.

  
 @-�5 - ),,
   +
 ��XE� ��# �����%l )6/�7 � )�8n ���UC��# A�"?
 ����15� ���# )�>�0 +,#��%
 �# �+� ����%# �86^.

�D�# �<��.
 +Y�0 �# �7�$ �# 75 
 +Y�0�  �� 0

 ��"��� �0X� ��# ��15� ��  0�
 @-� �# H��,"
 )6/�7

�+� �0�h"�� �"��� F�� �0  ���+,#��%
 0�	�� .���

)�>�0�  � )7��>k�X# c��8
  ��"E�C W��Y  �",< �

� )6�/ ��-
���;$ �< 0�0 ��./���">��  �0�+
 �0

 ��	
 ���%l ������ 0��+/�"��2800 ]17[ ���\  .0��0

���# @��$ ��	/�� ��%l �+"#� 0 +,#��%
 �# ��  +
 )�>�

 @��$ �� e� � �0�< ����%#�^ � )-�$�"�� �# )`�

��/  ��XE�ETABS ]18[ �%/Z  )a>��d )-�$�"�� @��$ ��

��# ),,
 � �0�<   +
 �# �+� ����%#  +
 ��XE�

�0 �0 �+./ ����%# �^ �%7 )K�� � )5�#  ����8
 :�

)
 +/��.   



F�+5���> � )-%�\ �)`��  59  
  

 

����� ��	
 ��
 � ����� ��� ����    �� ����� ����1 ��"�#�$ � ��%# �1396 

����8
 ��0��/ �� �� ��XE� ��#  @-� �06 � �b`g


)
 0��  :"��� ����%# �<[�\ ).�> F"# �
�Z ��%l 

 �
��8
 ���XE� 9��# �)�>�0 +,#��%
 �# �86^

@#�\ �b`g
 )85/2 �#��# ���XE� �(@#�\ �b`g
  )"?�

)61/3 (�#��#�  ���<�#�7 )��7 ) ���">��35 +Y�0( � 

 ���� T�# [U7@#�\ �b`g
 )85/2  (�#��#)
 0��.  

   
 @-�6-  ����8
),,
  ��XE� ��# ���  +
��%l )�>�0 +,#��%
 �# �+� ����%# � ).�> [�\ :"��� �# �86^.

4-6 -  +�
 �0���1 ���'�2-� /��&' ,� /@�� A�28

�4 �� �E9 ��
 �9 !�F �,�C�9 ��67  ��5  

�# +,#��%
 �0�< �E�K� �#  ���� �0 )7��> W��Y

�/��0 �0 �< )��� # �%/Z� �+� ����%# )�>�0 W��Y  ����

�  �� 0�
 �0 [�\ 0��
 �0 g6\ �< ��0  � ).�> ���

[�\ ).�>  :<�` )5�8"/� )��J$�� 0�
 )�>�0 +,#��%
 �#

 ���;$ ���� ��"E� �0�#)
 +,<. 

�# )7��> ���+,#��%
 )`��^ �/�C  �< ��� ��

4�"�g� @Y�h
�  ��<U
 ���+,#��%
 �0 �+"#��# ���,� 

 �0 � �+� @�-.$ �+/���+E ����� �0 �+J# @`��


��"� �� 0�� 0�	�� ��<U
 ���+,#��%
 �# @f"
 �

@-�)7.(  

��%l ���� �# ��  +
  �0�< ����%# )7��> +,#��%


��/ �# )`��^ � )-�$�"�� @��$ �� e� �  ��XE�ETABS 

�%/Z  ��E�v ),,
 � �0�< )a>��d )-�$�"�� @��$ ��

�# ��  +
 )
 ����8
 :�  @-�) +/��8.(  

 �# ���?$ �+��# ),6
 T�� F�� ��X
 �b`g


 �0D�E [�\ T�� F�� �0(��#��<���;$ �+�) ���">��

 �< 0��C )
 ���\ ),"# [�\ �hY �� }��> �0 �+,#��%


 ),"# [�\ �# 4,�5 4� �# � ��� @f"
 �����+/�E �#

.00�C )
 @f"
  

  
 @-�7 -  4�"�g� @Y�h
 @�-.$� �/�"�Z) ��+,#��%
 �0  �

TX����E( � +J# ��+,#��%
 �# @f"
 ��"� �0.  

),,
 ����8
 ��# ���  �0 ��XE� @-�9  ��./

)
 +�0  :"��� ����%# �<[�\ ).�> F"# �
�Z ��%l 

 �
��8
 ���XE� 9��# )7��> +,#��%
 �# �86^

@#�\ �b`g
 )5/3  ���XE� �(�#��#@#�\ �7�$ ) )"?�57/3 

 ���< �(�#��#�#�7 )��7  ���">��)20 +Y�0( �  [U7

 T�#@#�\ �b`g
 )5/3  � �7�
 [�\ �# �6�/  (�#��#

 �
��8
 ���XE�21  �+� ����%# [�\ �# �6�/ �+Y�0

 )�>�0 +,#��%
 �#)
 0��.  @-� �# �7�$ �#10�  @�-.$

 4�"�g� @fh
 F�5�� �+� ����%#  +
 ���+,#��%
 �0

c��8
 k�X# +,#��%
 �#� ��./  �+,�0 [�> 0�-��� ja�

 )
 ����.+��#  



60  � )#����� ���5 ����%# ���">�� �� F"# ��� �# �
�Z k�X# ���+,#��%
 4�< )7��> T�� �# c��8
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ����  ��1 ��"�#�$ � ��%# �1396 

  
 @-�8 - ),,
   +
 ��XE� ��# �����%l ����15� ���# )7��> +,#��%
 �# �+� ����%# �86^ A�"?
 )6/�7 � )�8n ���UC��#.  

  
@-� 9 - ),,
 ����8
  �����XE� ��#   +
��%l ^6:"��� �# �8 ��� +,#��%
 �# [�\ H�<�$ �).�> [�\)7��> � )�>�0 ���.  

  
 @-�10 -   +
 ���+,#��%
 �0 4�"�g� @fh
 F�5�� @�-.$��%l  �86^%#k�X# )7��> ���+,#��%
 �# �+� ����  c��8
.

4-7 -  ���'�2-� /��&' ,� /@�� A�28 �C��


I�2)
 ��?�E9 ��
 �9 ��67  ��5 +�
 �0���1  

),,
   +
 ��XE� ��# ���4  �# �+� ����%# �86^

 ���UC��# A�"?
 ����15� ���# )7��> ���+,#��%


) @-�11)
 ��./ ( �%7 �0 ���� �< +�0 )K�� )Y (

 .0��0 ��"%# 0�-�������  �0 �< ��^ ����8
 ��0��/

),,
 ��# ���  ��XE� �0 @-�12 )
 �+��.
 �0�� 

[�\ :"��� ����%# F"# ).�>  �
�Z�%l�  �# �86^

k�X# +,#��%
 c��8
 H7�
 )7��>  �
��8
 ���XE�



F�+5���> � )-%�\ �)`��  61  
  

 

����� ��	
 ��
 � ����� ��� ����    �� ����� ����1 ��"�#�$ � ��%# �1396 

��1�.l )4/4  ���XE� �(�#��#@#�\ �7�$ )"?� )7/4 

�(�#��# �#�7 ���< )��7 ) ���">��50 +Y�0( �  [U7

@#�\ T�# ) �b`g
4/4  (�#��# ���XE� � �%,$ [�\ �# �6�/

 �
��8
6/1  +,#��%
 �# �+� ����%# [�\ �# �6�/ �#��#

 �
��8
 ���XE� �)7��>7/1  ����%# [�\ �# �6�/ �#��#

)
 )�>�0 +,#��%
 �# �+�  .0��  

  
 @-�11 - ),,
   +
 ��XE� ��# �����%l k�X# +,#��%
 �# �+� ����%# �86^  /�7 � )�8n ���UC��# ����15� ���# c��8
)6.  

  
@-� 12 - ),,
 ����8
  �����XE� ��#   +
��%l ^6 �8 �7�
 �#�+� ����%# )�>�0 ���+,#��%
 �# �Z �� )7��> � k�X# c��8
.  

5 -  ��#2��- �0���1 ���'�2-� /��&' A�28

�29 �
 J ��67 KB?  

  +
 �#�.
��%l �86^�  �����0��/��XE� ��#  ���#

 +
  ����7�
  �)�>�0 ���+,#��%
 �# �+� ����%#

 � )7��>k�X# c��8
  �t��� @#�\)
 +��#x  �h` �%7 �
�

 �0��� �� [�,"7� � �5�8
 ��">�� ��
�E �# W�hY 0�+J$

 �����0��/ �t�������8
  �� @Y�` �� )-�$�"�� @��$

 +
 )a>��d ��7 � �+� �+,�# �� �0 m��"/ �+,#   �+7

6  �< ���< +Y�0 � )"?� ��
��8
 W����;$ @
��

#�7� ��7 +
 ����%# B��/� )  [�\ �# �6�/ )���$ ���

 �7�
)
  �+��# �+� �0��Z .���  

 @-� �# �7�$ �#13  �(A5�) :"��� ����%#

[�\ ).�> F"# �
�Z �.�  9��# )�>�0 +,#��%
 �# �86^

 �
��8
 ���XE�@#�\ �7�$ )95/2  ���XE� �(�#��#0��� 

�) )"?1/4  ���< �(�#��#�#�7 )��7 ) ���">��55 

 T�# [U7 � (+Y�0 ����@#�\ ) �b`g
95/2 �#��# (

)
 0��.   

 @-� �# ]#�a
13  �([) :"��� ����%#

[�\ ).�> F"# �
�Z  9��# )7��> +,#��%
 �# �7�
 �

 �
��8
 ���XE�@#�\ �b`g
 )3 �#��#�(  ���XE� ��1�.l



62  � )#����� ���5 ����%# ���">�� �� F"# ��� �# �
�Z k�X# ���+,#��%
 4�< )7��> T�� �# c��8
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ����  ��1 ��"�#�$ � ��%# �1396 

) )"?�95/3 (�#��#�  ���<�#�7 )��7  ���">��)68 

+Y�0( �  T�# [U7@#�\ ) �7�$3  (�#��# [�\ �# �6�/

 �7�
)
 0��.  

 @-� �0 (}) �?# c����#13   �+7 �6 �

[�\ :"��� ����%# F"# ).�>  �# �86^ �.�  +
 �
�Z

k�X# +,#��%
  �
��8
 ���XE� 9��# )7��> c��8


@#�\ ) �b`g
9/3  ���XE� �(�#��#1/4 )"?� ��#��# �

�#�7 ���<  )6/�7 )��771  � �+Y�0 T�# [U7

@#�\ ) �b`g
9/3 (�#��#  ���XE� � �7�
 [�\ �# �6�/

 �
��8
45/1  �# �+� ����%# [�\ �# �6�/ ��#��#

)
 )7��> +,#��%
 .0��  

  �+76- ;$��W�� ��
��8
 "?�) #�7 ���< +Y�0 �� �7�) ����%# ���  A�"?
 +
 ��� �$��) �7�
 [�\ �# �6�/.  

 +
  ����%# B�/  ��5�� )"?� ���XE�   ���XE��
��8
  #�7 ���< +Y�0� �7�)  

��%l �86^  )�>�0 +,#��%
  6/3 �#��#  85/2 �#��#  35  

��%l �86^  )7��> +,#��%
  57/3 �#��#  5/3 �#��#  20  

��%l �86^  k�X# +,#��%
 c��8
  7/4 �#��#  4/4 �#��#  50  

 �.��86^  )�>�0 +,#��%
  1/4 �#��#  95/2 �#��#  55  

�.� �86^  )7��> +,#��%
  95/3 �#��#  3 �#��#  68  

�.� �86^  k�X# +,#��%
 c��8
  1/4 �#��#  9/3 �#��#  71  

12�86^  )�>�0 +,#��%
  6/2 �#��#  4/2 �#��#  67  

12 ^�86  )7��> +,#��%
  67/2 �#��#  4/2 �#��#  67  

12�86^  k�X# +,#��%
 c��8
  9/2 �#��#  7/2 �#��#  74  

15�86^  )�>�0 +,#��%
  8/1 �#��#  5/2 �#��#  61  

15 �86^  )7��> +,#��%
  5/1 �#��#  3 �#��#  42  

15 �86^  k�X# +,#��%
 c��8
  1/2 �#��#  6/2 �#��#  70  

  
@-� 13 - ),,
 ����8
 ��# ���   +
 ��XE��.�  �86^ �# �+� ����%# � �7�
+,#��%
 (A5�))�>�0 ��� � )�>�0 ���+,#��%
 ([) �

k�X# � )7��> � )�>�0 +,#��%
 (}) � )7��> .c��8




F�+5���> � )-%�\ �)`��  63  
  

 

����� ��	
 ��
 � ����� ��� ����    �� ����� ����1 ��"�#�$ � ��%# �1396 

6 -  ��#2��- �0���1 ���'�2-� /��&' A�28

�29 �
 J 12 ��67  

 :"��� ����%#[�\ ).�> F"# �
�Z   +
12 

 �86^ �
��8
 ���XE� 9��# )�>�0 +,#��%
 �#@#�\ �b`g
 

)4/2  �(�#��#���XE� )"?� )6/2 �(�#��#  ���<�#�7 )��7 

) ���">��67 +Y�0(  T�# [U7 �@#�\ �7�$ )4/2  (�#��#

)
 0��  @-�)14 (A5�)(.  

 @-� �# �7�$�#14 :"��� F�� ����%# �([)  �#


�
��8
 ���XE� 9��# )7��> +,#��% )4/2  ���XE� �(�#��#

@#�\ �b`g
 ) )"?�7/2 (�#��#�  ���<�#�7 )��7 

>�����" )67 ( +Y�0 � T�# [U7 )4/2  (�#��#)
 0�� .  

 m��"/ )���# �# :"��� ����%#[�\ ).�> 

F"# �
�Z   +
12  +,#��%
 �# �86^k�X# c��8
  )7��>

 @-� �014 �(}) ) �
��8
7/2  � (�#��#) )"?�9/2 

(�#��# � �"E�� ���XE� �#�7 )��7  ���+/� �# ���">��74 

)
 ���< �+Y�0  �T�# [U7 ��+8
 �F�,G�� .+#��7/2 

 �#��# �%,$ [�\ �# �6�/ �0�# �
��8
 ���XE� �17/1  �#��#

 �	�"/ �� )7��> +,#��%
 �# �+� ����%# [�\ �# �6�/

)
 +�0.  

  
@-� 14 - ),,
 ����8
  �����# ��XE�   +
12 ^6 �8�7�
 �Z �+� ����%# �  �#+,#��%
 (A5�))�>�0 ��� � )�>�0 ���+,#��%
 ([) �

)7��> �  )7��> � )�>�0 ���+,#��%
 (})� k�X# c��8
.

7-  ��#2��- �0���1 ���'�2-� /��&' A�28

�29 �
 J 15 ��67  

����8
 ��0��/  ����XE� ��#   +
15  @-� �0 �86^

15 <�` �(A5�) ��� �Z �� ) :"��� ����%# �<

[�\ ).�>  �
��8
 ���XE� 9��# )�>�0 +,#��%
 �# ),"#

@#�\ �b`g
 )5/2 �#��#(�  ���XE�@#�\ �7�$ ) )"?�8/1 

�(�#��#  ���<61  �+Y�0�#�7 )��7  ���">���  [U7

 T�#5/2 ��#��# )
 0��.  

 @-� �# �7�$ �#15  �([) :"��� ����%#

[�\ ).�>   +
 ),"#15 
 �# �86^ 9��# )7��> +,#��%

�
��8
 ���XE� )3  ���XE� (�#��#@#�\ �b`g
  �0) )"?�

 �	,��5/1 (�#��#�  ���<�#�7 )��7  �	,�� �0) ���">��42 

+Y�0( �  T�# [U7��1�.l �	,�� �0) 3  (�#��#)
 0��.  



64  � )#����� ���5 ����%# ���">�� �� F"# ��� �# �
�Z k�X# ���+,#��%
 4�< )7��> T�� �# c��8
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ����  ��1 ��"�#�$ � ��%# �1396 

����8
 ��0��/ ��  ����XE� ��#  @-� �015 (}) 

 �b`g
)
 0��  :"��� ����%# �<[�\ ).�>  ),"#

�%,$  +,#��%
 �# (�7�
)k�X# c��8
  ���XE� 9��# )7��>

 �
��8
@#�\ �b`g
 6/2  ���XE� �(�#��#@#�\ �b`g
 

) )"?�1/2  ���<�(�#��#�#�7 )��7 ) ���">��70 

+Y�0( � T�# [U7 )6/2  (�#��# �7�
 [�\ �# �6�/

)
 0��.

@-� 15 - �8
��� ,,
) ��� ��XE� ��#   +
15 ^6�8 �7�
 ([) �)�>�0 ���+,#��%
 (A5�) �# �+� ����%# � �� +,#��%
� �>�0)  �

7��>) k�X# � )7��> �)�>�0 ���+,#��%
 (}) � .c��8
  

8- A�28 �C��
  

@��$ �� @Y�` m��"/ �"E�C W��Y ���  �0

@-�  ���16  �$18  ��./)
 +�0  0�+J$ ���XE� �# �<

 �W�86^@-� ��U� ���XE� �@#�\ �b`g
 )
 �� x+#��  F�K

�# X�/ �Z �
��8
 �-,�� #�� )#�> ���XE� +/���  � ����

 �< ���,J
 ��+# F�����">�� ��  �0��/ �E�K� �#

 � )7��> �)�>�0 �� :�� ��+,#��%
k�X# c��8
  ��8$�� �#

0�-��� ja�� #�7� ��7 @�$ ��".�# ))
 +,<.  

  
 @-�16- ,
,) ���  +
 ��XE� ��# ��� ���%#� �>�0 +,#��%
 �# �+�) �%7 �0 (A5�) X  ([) �Y.

9- �	�28 ����  

1- ���� �z<�  ]6^ �< 0�7�
 j��
 F"# ���

������  0��+/�"�� )��+\ ���2800  )`��^ �

����  96
) j��
 F"# ���9�+� )`��^ (  �+/�

0��+/�"�� ���%l ������ ]6^2800  ������ �5X5�

���">�� ���7� � )`��^ :%/ 96
  F"# ���

���5 ����%# @�J5���"�0 F�,G�� � j��
  ��



F�+5���> � )-%�\ �)`��  65  
  

 

����� ��	
 ��
 � ����� ��� ����    �� ����� ����1 ��"�#�$ � ��%# �1396 

���� ���� ����%# � �0�6/ ���8
 ���  ��<U
 ���

)
 ����K .+��# 

2- ���� ����%# �#  j��
 F"# ��� �0�h"�� ]��^ ��

�# �X�E ���+,#��%
 �� �,�XC �� )-� ���,�  ���

@%� �f?.
 � ���� ��"E� �0 ���7D�  )���� ���

 � ���� T�# [U7 ��
��8
 �)"?�) �Z ���"E�

@-� )
 @Y�` ��n�
 0�6%# (���U�  F�+# .0��

���
�� �0 H�$�$ �,�X� � (F-�
) )�
 ���  ���

E�Y ������/ � H��?$ �� )��/�  �0��� )��7

)
 .0��  

  
 @-�17 - ,,
) ���  +
 ��XE� ��# ��� ���%#� 7��> +,#��%
 �# �+�) �%7 �0 (A5�) X  ([) �Y.  

  
 @-�18 - ,,
) ���  +
 ��XE� ��# ��� ���%#� k�X# +,#��%
 �# �+� 8
�c� �%7 �0 (A5�) X  ([) �Y.  

3- )���# �# �7�$ �# �+� ��	/� ����  +
 ���  ���

+,#��%
 �# �+� ����%# )���$ :�� �0D�E ���

 � )7��> �)�>�0 ��k�X# c��8
�  ja� ��8$��

)
 0�-��� ���� )"?� ���XE� .+,#��  �� ���#

 +
 ���$  �� ).��XE� +/�� �# ����%# �� e� ��

5/1  �$ �#��#7/4 �#��#� ����%#  +
 �# �6�/ 

# (�7�
) �+./�  � )�>�0 ���+,#��%
 ���# H�$�$

 � )7��>k�X# c��8
 �� �
��8
 ���XE� �4/2  �$

4/4 �#��#�  ���< � �+./ ����%#  +
 �# �6�/

#�7� ��7 �� )6/�7 )20  �$ +Y�074  ��� +Y�0

�
 ��+\� �< ��� �0�0 ����%# �,�
� �0 ��n

 [��
)
 0��.  

4-  �0 ��+,#��%
 �� �0�h"��[�\ �� ).�> �

F"#  ��
� ���< � )"?� ���XE� 9��# ��
�Z

 ���XE� �� ���� �0 ���� T�# � �+� ���� [��,$

0�0 +���>x �# �
� ���� ��"E� @�50  � H��,
 ��

�f?.
 H��,"
 ���XE�  ja� ����/ 0��
 ���

 +
 ���< 0�-��� )
 �8$�� �� .+#��  

5- :"��� )`��^ �# ��#�
 �#��K �����  ���

-�@ ��U� ���E 0�-��� 9`�6
 ��/�C  �

�+,#��%
  � )7��> ���k�X# c��8
  4�<

 ���� �� ���/ 0��
 0�-��� ja� ��8$�� �0 )/����

 �-,�� F�K .���0 +���>��"� �� o��^� �

+/��0 ����%# �# ��"�< ���/ ��+,#��%
.  

6 - @��$ ]6^  ���XE� ��"E�C W��Y )a>��d ���

 �# ����%# �� )��/ )"?� �0D�E ���+,#��%


 +
 �0 )7��> � )�>�0  �# 4�0X/ )���$ ���

�0�# :��  ���+,#��%
 �# ����%# W��Y �0 �
�



66  � )#����� ���5 ����%# ���">�� �� F"# ��� �# �
�Z k�X# ���+,#��%
 4�< )7��> T�� �# c��8
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ����  ��1 ��"�#�$ � ��%# �1396 

k�X# c��8
 )7��>�  �� ��".�# )"?� ������

 @Y�` ����� 0��
 �5�` �0)
 0�� �# �
� F�� .

 ���+,#��%
 �< ��� �Z ),J
k�X# c��8
  :%�

�����# �� ��".�# �� T�# � )6/�7 [U7 ��

)
 #�7 ���< +Y�0 �-,�� F�K .+,<� ��7 )

 ���+,#��%
 �� �0�h"�� W��Y �0 ��".�# )6/�7

k�X# c��8
  ���)
 +�0.  

7- ���� ����%# �# [�\ ��� F"# ).�>  �# �
�Z

 � ���� ),�J
�/ �7�0 ���XE� � �X�E ���+,#��%


�".�# 4�"�g� @Y�h
 @�-.$  )a>��d ��"E�

��1�.l �/ �# ����)
 0�6%# �  .+#��)
 ���$ 

 )6/�7 �����# �#��# �0 ���� �< ���0 ��b"/�

���8$ ��+# ���� �� ��"%# H$��
 �# ��"E�� 

��,G�� .+��# �"��0  �< F��� X�/ @��$ m��"/

i$ �� B�K�
)
 +�� .+���/  

8- ��� )#��> 9# �0 �+/�� ��# @�50 ��ni$  �6z


)#��>  �",< �0 ��+,#��%
 �� �0�h"��  )��/ ���

���� :t�\ �
��8
 ��+8E �� ���< �� ���  �0�h"��

�
 �0D�E ���+,#��%
 ���n  +,E�+� W�
�X5� � �0�#

 �0�# ���8
 �,�
� �0 �0��� 0�+` �$ �� @
����d

���� i$ )"�����$ Wg�` �#��# �0 �� +���> F�


.0�<  

9- ,�� �# �7�$ �#���� ����%# 0��
 �0 �-  ���

F"#  ���+,#��%
 �# �
�Zk�X# c��8
  ��< )7��>

 ]�8$ m��"/ ���� �"E�1/ W��Y �0��� )8�8$

 +���> +�h
 �+,�Z � �"�UC W�8�8$ ���# �K�`

.0�#  

10- )
 ���$ ���">�� 0�-��� �hC F"# ���  �
�Z

 �# �+� ����%# +,#��%
k�X# c��8
  �� �"%#

F"# ���">�� 0�-��  �# �+� ����%# �
�Z

�� F�,G�� � )7��> +,#��%
� ���">�� 0�-

F"#  �"%# X�/ )7��> +,#��%
 �# �+� ����%# �
�Z

F"# ���">�� 0�-�� ��  �# �+� ����%# �
�Z

 ��0�+
 �-,�� F�K .��� )�>�0 +,#��%


 �# ����%# W��Y �0 ��"�< H$��
 �# ����J


��+,#��%
 �k�X# c��8
  ���+,#��%
 � )7��>

 )�>�0 ���+,#��%
 �# ����%# �# �6�/ )7��>

�+�� ��X
 0�> F�� �< 0��0 0�7�  ��^ �0 ��

 [��
 ����%#)
 0��.  

  

34��
   

]1[ ��0�6��� W��b/ �/��J
 .)���7� ),E ��b/ �"E0 )1392 .("���5 ����%# @�J5���"�0  �����">�� �( �� �b/ +�+	$) 0�7�
 ���  ����� ���./

360".���%$ �  

]2[ �)��,�$ �.B �)
�fJ
  .B)1379.( "���8
 ���� ���� ��� F"# j��
 �# �0�h"�� �� +,#��%
 �0D�E"� W���."/� X<�
 W�8�8$ ���">�� �  �F-�


���%$.   

[3] Denelis, G., & Kappos, A.j. (1997). “Earthquake resistant concrete structures”, E&FN spon, London. 
[4] Sugano, S., Fujimura M. (1980). “Seismic strengthening of existing reinforced concrete building”, 
proceedings of Seventh World Conference on Earthquake Engineering, part1, 14, Turkey, 44-456. 
[5] Badoux, M., & Jirsa, J. O. (1990). “Steel bracing of RC frames for seismic retrofitting”, Journal of 
Structural Engineering, 116(1), 55-74. 
[6] Nateghi-A, F. (1995). “Seismic strengthening of eightstorey RC apartment building using steel 
braces”, Engineering Structures, 17(6), 455-461. 
[7] Pincheira, J. A., & Jirsa, J. O. (1995). “Seismic response of RC frames retrofitted with steel braces or 
walls”, Journal of Structural Engineering, 121(8), 1225-1235.  
[8] Maheri, M. R., & Sahebi, A. (1995). “Experimental investigation on the use of steel bracing in reinforced 
concrete frames”, In Proceedings of the Second International Conference on Seismic and Earthquake 
Engineering, Iran, 1, 775-784. 



F�+5���> � )-%�\ �)`��  67  
  

 

����� ��	
 ��
 � ����� ��� ����    �� ����� ����1 ��"�#�$ � ��%# �1396 

]9[ )7�` ���hd� ) .�1376 .("���� �0 �0D�E +,#0�# � [�\ �,<�+/� # ���
 F")6/�7 ������/ @�$ ���# j��"�  )�+,%
 e/��h,< F��	,�

�����- �A��� )"J,Y ��1./�0 ����%$  .�.T228- 238. 

]10[ )"��� ) .c1376 .("���">�� �0 �+� ����%# WD�f$� )��1.��
�Z )���#  ���)6/�7 ������/ @#�8
 �0 j��
 F"#"������ �< �
�/ )��,��

c�+
 ��#�$ ��1./�0 �+���. 

]11[ �F�+5���> )5�?�� �.B B ��+8
) .1380 .("[�\ �0 ��C�� ���+,#0�# ��"E� )���# F"# ��� 0�7�
 �
�Z"F�# ����� F�
�0 � ���">�� )���5�  ���

�+,�# ������ �J,Y � :�� ��1./�0  .�.T143-152.  

]12[ ��+��` ) .B �F�+5���> �.}1392 .("���">�� ��"E� )���# F"# ��� ��8$ �
�Z� )7��> �0D�E ���+,#0�# �# �+�" )�
 ��1,< F��"h� �

��?6-�/ +�%� )�+,%
 �+-./�0 ������ )�+,%
  ���+��� .�.T861-870. 

]13[ �?-�/� ) .� ���hY �.B1395 .("���5 0�-��� [�\ �/�C�0 :"��� �� F"# ).�> �# �0D�E ���� ���1�� +,#��%
 � ���� �
�Z  @��$ 4�<

 )-�
�,�0).��XE�"����� � �
 �+��� )��,���< �
�/_��d )5�� T��
Z ��� .)/���< +�.�7 F�+5�  

]14[ �0��
 �)\�8� ��\ �.� ����# o. )1395 .("����Z �n� )���#  +,#��%
 ���C���\ A�"?
 ���k�X# c��8
  �0 ��-��� �C���
 �#O��� �����5 �  ��

����  +,#��%
 ����0 ���k�X# c��8
" F��".� �.���%$ ������ F"# �/��5�� )�
 e/��h,<  

]15[ X<�
 W�8�8$ ���">�� � ) .F-�
1384 .(")`��^ ���">�� �� �0 �#��# 0��+/�"�� .�5X5� 2800 ������ ���"� W���8
 )�
 .���%$ ����">��  

[16] Federal Emergency Management Agency. (2000).“Pre Standard and Commentary for the Seismic 
Rehabilitation of Buildings”, FEMA 356, Washington, D.C.  

]17[ X<�
 W�8�8$ ���">�� � ) .F-�
1394 .(")`��^ ���">�� �� �0 �#��# 0��+/�"�� .�5X5� 2800 ������ ���%l"� W���8
 )�
 .���%$ ����">�� 

[18] Computers and structures- Inc. (2014). “ETABS2015 Software”, Berkeley, CA. 



Journal of Civil and Environmental Researches   Vol. 3, Issue. 1, Spring and Summer 2017 

 

                                                
* Corresponding author 

 
Assessment and Seismic Rehabilitation  
of Reinforced Concrete Building  
with Large-Scale Lateral Bracing External 
 
The experience of past earthquakes has shown that most 
reinforced concrete structures have been damaged by earthquake-
bending frame systems. Also, existing reinforced concrete 
structures that are designed in accordance with previous editions 
of seismic regulations are not retrofit in terms of seismic 
improvement instructions and current valid seismic design codes. 
Stiffness and less strength of the flexural frame compared to the 
bracing, shear wall and dual systems require that the increase of 
the strength and stiffness of the structure as a rehabilitation 
technical strategy with the strategy of adding steel bracing to the 
economic, administrative and administrative aspects of the use of 
the building during the upgrade. To improve the performance and 
to provide the desired performance level. Steel braces for internal, 
external and large scale external applications that are used 
extensively in high-rise buildings are of interest to researchers. In 
this research, the nonlinear behavior of reinforced concrete 
structures rehabilitated with steel braces in the form of internal, 
external and large scale with a number of floors of 4, 8, 12 and 15 
floors (samples of short, medium and high rise buildings) through 
the pushover analysis has been studied. The results show a 
significant increase in the stiffness, strength, ductility and 
absorption of the shear of reinforced concrete structures 
rehabilitated with large-scale bracing compared to reinforced 
concrete structures rehabilitated with internal and external braces 
and less relative displacement. 
 
Keywords:    Reinforced Concrete, Large-Scale Steel Bracing, Pushover 
Analysis, Seismic Rehabilitation.  
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