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It is critical to determine a building's vulnerability by understanding structural 

weaknesses and consumable materials to prioritize retrofit projects. If these 

assessments are not done well; there can be great financial damage. Surveys have 

shown that some of the criteria used to make decisions about building priorities in 

Iran are ineffective. Given the importance of this issue, the present study aimed to 

identify the weaknesses of seismic vulnerability assessment checklists in existing 

buildings across Iran, especially the seismic assessment checklists of school 

buildings, to provide more effective criteria for prioritizing school projects. To 

this aim, a review of existing building vulnerability assessment guidelines and 

resources, as well as a survey of professors and experienced structural engineers, 

led to the presentation of more effective criteria for assessing the vulnerability of 

school buildings. These criteria were evaluated. Over 100 schools were evaluated 

to determine the accuracy of the scored criteria. The results concluded that the 

designed checklists eliminated the shortcomings of existing school checklists. 
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^��< �( ��( �"��� XJ4#� ��<" 

/(�O 

��( /H�O /( P�(�� $�[!�� 

9��� �"��� 

���JK�� 9�( Z�K ]&�� 
K�(�) 

���� �#w $�pK 9 �N�? 

��&(�
 ��#D E+&�9 	#Q
 ��&F  ��154 FEMA ��H z�	 /( �)9 S�Li�
 �(9 3 ���. �( /�p�� K#09  �X	

� " ]��J�&�� � ��;�
 ������� .&� �+ $���&/ !�S "
 � ���QJ� �(2/3 ����&� MCE  �[��� /.0.� �u	�!)

/JH�,� /^���� ((���� /.0.�) ���
 ���� �� .&- � ���)�#XJ4 �)9 ^��< �"���
  /(15 /�^c /J�� ��(9 
�  .����

9�����( /i4� ���FEMA  2�� ��2015 t�##$� \(�U%<��
  ^U /i4� /( ?^4�
  �� .��� ��K&-  ���� /i4�

����+ $&/ !�S "
 /(�����"�
 ���  ���� " ?�&� �+ $���&/ !�S "
 ����� ���QJ� �(&�  \��	MCER 

 �u	�!)/.0.� z4&� /JH�, �[���
� /^���� (����  .���&-  � /i4�FEMA  9�(5 ���. �( /�p�� K#09  �X	

� ���&� �J^4� �]��J�&�� � /JH�, �[� �� ��&� ��#4( "
 ���. �#XJ4 �)9 ���JK��
  � /i4� -& ��FEMA  /(

174�� N Ji� Y��#X ��(9 �
 ���� �( /	9 ."#-  �� ��(14 ATC (1987 (�:�&N ��� " �� .��&�&a  ���FEMA 
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�(9  �)&z ���JK�� � �)
& �� /����( �� /	&(�
 ��#D E+&�9 	#Q
 ��&F � /JH�, �[���
 �����  �( �"��&z 

��&(�
 ��#D E+&�9 	#Q
 ��&F  Mp�1 �&z ��&(�
 JK#��9  Mp�2 �#0 � /JH�, �[���
 ��� /( /	�"#/   ��H

JK#��9  Mp�2 ���; �
 ����� .&(�
  Mp�2 �(9 /(H�O $���c ���"� ?��
 �� " ������&(�
 U�#o ��  �"�(

0H&a \(�U%<��
  s�� ��&� %� ����#/ ���  .?�  

  

)%�� (��$� Q��,��#A&� �� �#I#� �#	? R��)� 'E�&  

�� /7� s"��"��� \�:.��J�� �� ���  �) 9�( ����	 =��� 9���&z ��" �)�J���+ �
 /(  9��� dK�� $��S

� /JH�, �[� ��
 ���. �)�J���+9 /JH�, �[����"��� \�:.��J�� �� ���  0;� ��H "� �� ���	 =��� 9���

���JK�� Z�Li� �)9 J h�
 �|�H)9 ���JK�� " (/��� -J( " )�9 ��(
& ���JK�� �� .?� ��� /7� �)9 ��(
& 

dK�� �)9 ���9 :�##- 2"�< �� ���4  /p(� z�	 /(2  �(&�h&�� 	��#D  R�:� /	 � 9��� " ���

��#D E+&9� ( �?� ���JK��/
� ?�� �&� .&- /( $�)��� =�� �( /p(� ���"� \����� �(  � 9��:� 9"�

���JK�� ��( M.�L� �( 9�)
& +#��%�� ���   ���� �, /p(� -& �� .?�R≤25 �� ���JK��#D E+&�  " ��( �)�i�

�#9�� ���� 9��4%( /(.  �,25>R<75  �� ���JK��#D E+&� ?�x ."
 �(9 ��4%(9 <��#/ ��LJU9  �, " ���

R≥75 �� ���JK��#D E+&9� �&9�� �( " ���9 ��4%(9 <��#/ ��LJU9 .����  

)2 (  � = ��� + �� + � + �! + �"# × %� × %� × % × %! 
 J�)I4 :�A:�K�L%�� ��<K��M�7 '�
�A����(��$� Q��,��#A&� �� �)� F��AG�& '��B R��)� 'E�& �0�@B '�
  


�	 
Q#	 /JH�, �[��� 9�)�J���+���  

� � 
+ L� 

� � 9��( R�	 L' 

� � N�� L( 

� � 
,����#+ L) 

� � ����� L* 

� �  M.�L� +� − 1 

� � �(��( 9�)��&� +� − 2 

� � N�� a��+ �) +� − 3 

� � ����� �&�� +� − 4 

� � ����( �) k' 

� � $��^c ��:� k( 

� � �pK 
^4� /.0.� �� \�� k) 

� � ���JK�� \	 ?!�4� 

� � ?#:O" ���JK�� � �[� 
��J�� 

� � ?#:O" ���JK�� /( ���. o&�! 

� � ?#:O" ���JK�� � �[� 
�&�4�) 

� � Y�� ���� ���JK�� 

� � /��� ��<" ?#:O" �) 

� � 
H�,�+�� \�� 

� � D#�� 
,�&� ���JK�� 

� � $�Li�� ���. 9 \�� 
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��&(�
 ���JK�� �)9 J h�
 ���� 9�)�J���+ 9"� �( w " 9#����� �9  2"�< �� ?� 0	��J�5  ���� 9�)�J���+

 �� /<��&- ���JK�� �)�J���+ .?� ��� ���"� �)9 ." $���c � ���QJ� �( 2"�< �� �I��#/ ������	 �[� �( "
 

[��#X �h� "#\ �
 ���,dK�� F�< /_���l . � 9�)�#D E+&9�  ��&- ( 2"�<#�J�  �66  ���JK�� ����( �S��

�(9 ��4%(9 �<�#/ ��LJU9 �( " ����&� �i� /����( 2����&D .���, 9�����( "  

  

 J�)I5�A:�K �L%�� ��<K��M�7 '�
�A���� :(��$� Q��,��#A&� �� �)� F��AG�& '��B R��)� 'E�& �A�2&� '�
  
��? �N�? �A:�K �L%�� '�
�A�����)� 
� � N���� ��" 

� � N��� 
JK��h& " ��;�4� -  X,�H�&� ?#^ S 

� � 9�)����( ��0( �� X,�H�&� 

� � N�� 0#�K 
� � XJ4#� ����9 " ?#Q#	 ���J�� / + 

� � ��+ �� Y�p�� ��� 

� � �"�;� ���JK��"� -#( ��� 

� � ����	 ��J� 

� � 
 S 9�)���� /( ?^4� ��+ �� ����� 

� � a#+ ��<" �& 
,���8�+
�JH� 

� � Y�Q�� �� ��< ?K��h& F&��� 

� �  
+ ?4��� 

� � N	 ?4��� 

� � 
H�L� $�� " �<� 9�)�T ?#Q#	 

� � 


,���K ~�� 

�J( 

 N:O P��� " 9�)�T ?#Q#	
���� 


,��" 

,�#���+ 

9�|�H 
s�< d�� 

� � ��� " ��&� -#( 2�L� 

� �  ?��iO ?^�4� " 9��&�+/t#� Y�Q�� /(�) 

� � a	�"� " ���V��< 9��&�+�) 

� � ��;�+ ?#:O"/�#�� " �)�) 

� � ���JK�� /( -#�� � ?(�c� ��Q� 

� � ?#:O" $�4#��� ��( " z#��h� 

� � ?#:O" /.�.9�) `�  ���(-  X� ��( 

� � �#I�� ?��� 
:O�� ���JK�� �� ��^%( ?#:O" 

� � ���JK�� \	 ?!�4� 

� � ?#:O" ���JK�� � �[� 
��J�� 

� � ?#:O" ���JK�� /( ���. o&�! 

� � ?#:O" ���JK�� � �[� 
�&�4�) 

� � /��� ��<" ?#:O" �) 

� � Y�� ���� ���JK�� 

� � M.�L�  

� � Y�� N�� 

� � 
H�,�+�� \�� 

� � 
,�&� D#�� ���JK�� 

� � �pK 
^4� ���. $�Li��  " /.0.� �� 9 \�� 
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)%��  �� �#I#�NRCC  

/4��� ���#$�� ���JK��
 ���9  �
 �( ����	9 ���JK�� ��^!�S /( z�	�) �� ��"��( 
J��	9�) ���.9� 

�� s"�&(�
 ��#D E+&�9 	#Q
 ��&F ���JK��9�)  .��	 ��J�� ���)� /_(�J	 �� � �� " ���� Y�( � ��<��&- 

�� s"� ���)� /_(�J	&(�
 ��&F �( �9 /^�� ��(9 K�����J�) �� ��[�� /(&(�
 ���.9 U�#o��� � /7�
�)� s"� .

/JH�, �[��� ��� �( o(�p� ���NRCC �
���(  � ����U �( /	
 � ��,��� ����	 ���JK��
 ���(�L� s"� .&D ���

 ��&- ����� =���( ���)�
& "&,*
  S
 ���. $�pK �� /	 ���JK�� �)9 �_�) " ��J4) �I��#- �)#? 

�(��	 =�� �( ���JK��9 � �� � ���QJ� "
���( �� .&-  � ���)�&z �#XJ4 ����
)� ���9 ��� ���QJ�   ?�

���. $��0. �( ]^��� /	9 �#&- /��� � ����	
 ���(/7� s"� . �� ���NRCC �&z �� s"�&(�
 �(9 :�##- �Q	&? 

���.9 ���JK���) 
������(  }�H�S /h (&z �� s"�&(�
 �(9 /�^c9��( ���JK��
&�) �
���( �( /	&� 70< �(#$� 

(#�J� ���( ����
 , ��U#�����H .&�� ��&(�
  �� ���JK��&- ���( \��� s"�
 ( � ���JK��#�"�  \K� "&� 

����(
 /���9�) ���:�9 ���� " 9 �4� ��[�� /(&F � �(�( �� ���JK�� ?�"��� ����� di�� ��#"�9  \�J��

���.9 �_�) "#- ���(
 ���. ��h �� 9 ���JK�� � �)
 ���(J� .#/; ��H&�� ��&(�
 :� /(##- &- � /	 Y�O��&� 

�( ���JK��&� ���( ?��
 �)9 U�#o ��9 �Q	 �( /p(� ��&? ���. 9 �( ��U#��� �#0 � z�	
 ��	 S \��� .
  ����

�( ���QJ�9 :�##- �� ����&(�
 ��  2"�<6 .?� ��� ��� ����  

����&� ���9 �	 �( \��� �)#�� �&�� � di�� ��H �� ����
������� .&� ���9 �(9 �O� ���� �( \��� �)&? 

 ai(1��� �&/4 �
��� /l �) .&- ( \���#�J� ���(� �;�� ���. $�pK /(9 (#�J�9 �
���� .&- ���JK�� "�

�. ��&? ���JK�� �)
& � /	#�� ���( /(
 U�#o�� ���. 9 � ��U ����
 ,#������ .&� ���9 �(9 :�##- 0< $���9 

����9 w "#�����9 � `�O X) ��
����0< $��� �� � 8+ .9 ����9 w "#�����9 � F�< X) �(
 ����  ��

J�#�� �%�
& :� � ���JK��##-  /( /<�� �( .���	&-  �\���&z ���� dK��9 )structural Index �(&z dK�� 

w#�����9 )Non-structural Index�%� �� " (&? dK�� Y��;� �9�) ����9 w "#�����9� LK��
  ��� /(

�. dK��&? ���.9 )Seismic Priority Index��� /( (#D  ]("� o(�p�3 �4  "5 /(� ?��
 �&�/7� ]("� . ���

J�#�� �%�
& �. dK��&? ���.9� �(9  ���� �������(
 J� �#/; �
���)� �, /	 D#��� -& /(SPI>10   ����

���.9 �+#&�- 10>SPI>20 ���. ����9  " ]��J�SPI<20 ���. ����9 �( � |�(9 � ���� �[� ���� ����
��)�.  

  

)3 (  SI = Structure Index = A. B. C. D. E 

)4 (  NSI = Non. Structure Index = B. E. F 

)5 (  SPI = SEISMIC PRIORITY INDEX = SI + NSI 
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���� ����  �(��( XJ4#� Y��
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���� ���� 

 a#+ ����� Y�Q�� �� ��+ ���� 
��%,�� �##t�) Y�Q�� �� 
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����	 ��J� 

��� /�^c 

/(�O �I 

���JK�� �� D#�� ��<" 

 �& ��" a&0H y��( /	 9�##t� �)(.. " ��( /H�O �9�(��	 �##t�) ��� 9�E,��( 


�[���� ��<" ��� 

���� ����   ���JK�� �� ?#:�< X	��) ���JK�� ?#�) ×?!�4� × = 2�t� $���� -#���#�N ( E 

���� ����  �����#w 90< P��� $�pK���JK�� �� ��<�� $�pK "  (
<��K " 
 K�) 9Z�K 9�) F 

  

�A&�)@B' ���� �
' U�I��D'�)�  

�� /)� �)9 K#� 0H s��&��� 9 �(9 ��&(�
 ���. ?�"��� 9 ���JK�� �)9 ���� \�� /( ��<��   /<�� �( �� x?�

���JK�� Y��� /( + " �)#_#�� �)�J���+ " \��� �I ���(9 �� �� N Ji�#D E+&�9 ���. 9 ���JK�� %� ��)#/  "

"��&- �)�����J�9 ��&(�
 ��#D E+&�9 ���JK�� ��) 4(#�� � \h��
 ���(�( .&-  �� ��[��&- a)"*+ ���) -

�� ���� \^U ?�4U �� /	��c� ���( � 8+
 \�:.��J�� �)9 ��&(�
 ���. 9 ��&F ���JK�� �� " �)&�  F(���

�� �� �E,�#I�� 9�)�J���+ ]^���&(�
 ��#D E+&�9 	#Q
 ��&F ���JK�� �)9  \h� o(�p� " 
&����� =���1 

/J�� ��(9 /������+ 8V� .���� 9   s"� � ���QJ� ��[�� /(AHP ;���[� "
 ��� �#� ���%� "#- ���� 9 

/J�� 9�)�J���+ z�	 �( `�;�9��(%� ���#/ ��,&�� � 8+ .#� ;���[�
� 
70< 9�)�J���+ /( \���  ��

/J�� ��" " 9��( �h� �� ���� 
)�D#�� 
(�&�� � ���JK�� 9�&E+ #� �)�4 o#U� $�#70< .���  9�)�J���+ ��

D#�� 
(�&�� ���JK�� 9�&E+  2"�< �� �)7  ��9 
� ��)��� \(�U  �� .����(&- !�S $��� 2"�<
 �)�J���+9 

I��#�E,� ��K `�U
 �|�H9 �(9 1 -  	 $�Li��
  ���JK��2 - 70< $�Li��
  ���JK��3- 0<9 w#� 

���� 9 �� "&�  Mp� �� \������. K#09 �&�� 4( "#�� �&�� /( ��� ���"� /���� ���� .?�  
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 J�)I7 �/3W� ����% � ��? ��X�	�  :F��AG�& '�Y#: �	�G Z�* [A\�& �B '�
�E�, ]^& R�&� �B ��0E ���\B � ��0E '_�G  

SIH ���JK�� Y�Q�� 
���JK�� ]��J� Y�Q�� �( 9�) -#()4  ��7 (/�^c 2/0 

���JK�� � a#() ��&� Y�Q�� �( 9�)7 (/�^c 6/0 

SIV Y�Q�� �� 
�[���� 

Y�Q�� �� ��< ?K��h& F&��� ��� 83/0 - 

a#+
,��� 83/0 - 

8�+ 
�JH� 42/0 - 

Y�Q�� �� 
���) 
�[���� 25/0 - 


^��< �(��( XJ4#� FpU 
�[���� 25/0 - 

 D#� 25/0 - 

(8h ("� �& /�^c X#�) ��� R�JK ��<" 42/0 - 

����	 ��J� 
 

 ?�"��� 
�[����


^��< 
Ji� �& 

N#:O /�^c �& ��� /�^c 75/0 - 

N#:O 
 #K /�^c �& ��� 
 #K /�^c 42/0 - 

SIP ��+ �� 
�[���� 

X,�H��&� �� ��0( 9�)����( 09/0 - 


�_#+ 
�[���� 32/0 - 

XJ4#�  9�)9��� �#w 18/0 - 

��+ � v��K R��� 18/0 - 

��+ �� 
���) 
�[���� 18/0 - 

SIC 

 2" a&�&" ?&��� ���2800 1 - 

 2" a&�&" ?&���2800 2/0 - 

 ��|�( �& �"� a&�&" ?&���2800 4/0 - 

SIB 

 n#� ~�K Y��2 4/0 - 

 n#� ~�K Y��3 6/0 - 

 n#� ~�K Y��4 2/1 - 

SIM  ������� $��J4� ��<" ���) �T�� " �"��� ��<"(9 7/0 - 
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 J�)I8  �/3W� ����% � �a_I ��X�	� :F��AG�& '�Y#: �	�G Z�* [A\�& �B '�
�E�, ]^& R�&� �B ��0E ���\B � ��0E '_�G  

SIG 

 ?#:O"

 
����

���JK�� 


+ ?4��� " D������ ?#:O" 13/0 - 

N	 ?4��� 08/0 - 

-#( ��� ��<" ��� ���� ���K�( ��h� " �"�;� ���JK��"�
h#���&� ?	�! �� �"�;� 9�) 08/0 - 

N�� 

N���� D������ ��" 13/0 - 

 N��� 
JK��h& " ��;�4� ��� 13/0 - 

N�� �� 0#�K ��<" 08/0 - 

 ~�%J� $0#%;� � ���QJ�

-#�� 9G�� ���. 

�,�< 5/1 

�,�#� 1 

SIS 

 ?#:O"

 
S�LK

���JK�� 

���JK�� 9�|�H " 
�J( 9�) 

���� XJ4#� ?#Q#	 ���/ + ���J��� " 9 13/0 - 

���. 
H�L� $�� " �<� 9�)�T ?#Q#	 ��� `����#� " ����	 �< 9�) �) 13/0 - 


�J( 
 ?#Q#	

 " 9�)�T

 N:O P���

���� 


,���K ~�� 

25/0 - 


,��" 

9�|�H 


,�#���+ 
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