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8 Multi Attribute Decision Making 
9 Linear Assignment 
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1 Risk Breakdown Structure 
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3
 Work Breakdown Structure 
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ZNF. h�� �0(�*   

 &�,� �6U�� 4�� �� 

�N &1
� �L��0 D��I�d�G0 �� 

	����'�� �� �'S�� #�!'� Y
���� #��� �� �'S�� #�!'� Y^�:� T�E/U� 

 ���!� ��Z6E� �� �'S�� #�!'� Y
���� &'R'� �� �'S�� #�!'� Y
����

Y
����&1� 

- �1���  .  

 �� T�� 
��L �� ����� 

�N &1
� �L��0 D��I� Y���E� #���� ��

 T�
5)m( &1� 

- 
��� #�+� . ����� �� $�s67�U �� �� T�E/U�

 ���L ��*Q D��S� �� \�
�)P×I ( �� 	���>
��L Y 
��� ��1�%� ���  

 #���� ��� ���E�� ����� `��/� T�
5 �� T�� 
��L )h ( 
��� #�+�

&1� 

-.  

  
 .��OS .e"'#� ]	�� �� .�� 
��` �`��  2��i� ��"`

����` 

T�� 
��L 

 
��0 ��
��z�R�  
(P)  (I1)  (I2) (I3)  (I4)  

 ����; g,f  g,=  g,=  g,;  g,h 

 ����p g,=  g,=  g,=  g,;  g,h 

 ����f g,=  g,=  g,=  g,f  g,h 

 ����m g,f  g,;  g,;  g,;  g,; 

 ����h g,=  g,h  g,<  g,;  g,h 

 ����> g,<  g,f  g,f  g,;  g,h 

 ����< g,=  g,;  g,;  g,;  g,; 

 ����z g,h  g,h  g,=  g,;  g,h 

 ����= g,=  g,=  g,=  g,;  g,h 

 ����;g g,=  g,=  g,=  g,;  g,h 

 ����;; g,<  g,<  g,<  g,h  g,h 

 ����;p g,h  g,=  g,=  g,h  g,h 

 ����;f g,<  g,=  g,=  g,h  g,h 

 ����;m g,h  g,;  g,f  g,h  g,h 

 ����;h g,<  g,=  g,=  g,;  g,h 

 ����;> g,h  g,f  g,f  g,;  g,h 

 ����;< g,<  g,f  g,f  g,f  g,f 

 .��O@ .'�(� j�k0%	(.�� 
��` ���� 2��a� �� .	  

��'��  

����       
(P ××××I1) (P ××××I2)  (P ××××I3)  (P ××××I4)  

 ����;  g,p< g,p< g,gf g,;h 

 ����p  g,z; g,z; g,g= g,mh 

 ����f  g,z; g,z; g,p< g,mh 

 ����m  g,gf g,gf g,gf g,gf 

 ����h  g,mh g,>f g,g= g,mh 

 ����>  g,p; g,p; g,g< g,fh 

 ����<  g,g= g,g= g,g= g,g= 

 ����z  g,ph g,mh g,gh g,ph 

 ����=  g,z; g,z; g,g= g,mh 

 ����;g  g,z; g,z; g,g= g,mh 

 ����;;  g,m= g,m= g,fh g,fh 

 ����;p  g,mh g,mh g,ph g,ph 

 ����;f  g,>f g,>f g,fh g,fh 

 ����;m  g,gh g,;h g,ph g,ph 

 ����;h  g,>f g,>f g,g< g,fh 

 ����;>  g,;h g,;h g,gh g,ph 

 ����;<  g,p; g,p; g,p; g,p; 

  

�� &'E�� #���� #�!'�����'	 W1 l9� W4 a�1� ��  �� �M�1 �I�

 #�L��0 4''��

- �� �b Y �Z-){ (&1� 

- 
���N . 8'��� 4�
�

�� O0�- #�!'� #���PIR �@��� a�1� �� �� � O0�- � APIR �� 

 �@��� a�1� ��� ��E� ��1�%� ) T�
5� .( 4�� a�1� �� &��*� ��

A��� ���EM� O0�-���� ����
3� D��7 �� ��	
��

- 
�� .  
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 .��OZ .��
� ���� ������
� �["'l� �"A�� ! 	P �	��* �� 	�  

 ��
� �"A�� ! 	P)PIR ( ��Z
��  
��`   

 
�	'P

��
�  .�� 
��`  

 ���[�;���  

h�� 
��`  

 ���[�@�� �  

h�� 
��`  

 ���[�@���   

h�	H4 
��`  

 ���[�S���   

el�� 
��`  

 ���[�S���  

eLP 
��`  

 ���[�S���  

 �"A�� ! 	P

 ��
� �["'l�

)APIR(  �
�

�
 �
��
�

  

; g,ppz  g,pg<  g,pgm  g,f=  g,pgm  g,p;=  g,pfz  ;; 

p  g,>zm  g,>zm  g,>p;  g,>;p  g,<gp  g,h;;  g,>mf  f 

f  g,<gp  g,><h  g,hfp  g,<gp  g,>f=  g,<gp  g,>>;  ; 

m  g,gfg  g,gh;  g,gf  g,g>h  g,gf>  g,ghm  g,gmp  ;< 

h  g,mz>  g,hm=  g,mh=  g,fpp  g,mz>  g,mz>  g,m<g  > 

>  g,p;<  g,;=>  g,pf;  g,p<f  g,;=  g,p;<  g,ppg  ;p 

<  g,g=g  g,g=g  g,g<  g,g<  g,g=  g,;hf  g,g=p  ;> 

z  g,f;g  g,p=h  g,f;  g,p<  g,fzh  g,f;  g,f;p  ;g 

=  g,>zm  g,hfp  g,>p;  g,h;;  g,>h<  g,>zm  g,>pp  m 

;g  g,>zm  g,>zm  g,>;p  g,>zm  g,hfp  g,<;;  g,>hh  p 

;;  g,mhh  g,mfm  g,mhh  g,mhh  g,fzh  g,f>  g,mfg  z 

;p  g,mgg  g,hgm  g,m  g,m  g,m  g,m  g,m;<  = 

;f  g,h>g  g,h>g  g,m=  g,<p  g,h;;  g,hf=  g,h>g  h 

;m  g,;mg  g,;mg  g,;  g,;ph  g,g<z  g,;m  g,;pf  ;h 

;h  g,hfp  g,fzg  g,hfp  g,m=  g,p=  g,m>p  g,mh=  < 

;>  g,;hh  g,;hh  g,g>=  g,;m  g,g>f  g,;hh  g,;p>  ;m 

;<  g,p;g  g,p;g  g,;z= g,p<g g,p;g  g,;gh g,pg; ;f 

  
ZN=. h�� �0(�*   

O0�- #�!'� 	��> ASIR  �9�;ASIR  T�
5 ��)< ( 

- 
���N

&1� . O0�- 4'�(E�APIR  �b� T�
5 4�� �0N #�/1 �� !'�

&1� 

- .�� T�
5 4������ &*5 )'EG� B����� #����  	
��

 ���*�)\��*Q �6U�� (&"�L 
���0 ���: 
��R/1� ���� .  

O0�- #�!'�  ��!"�&���
� 	�� 	��V�)>ASIR ( #��'E_� \
� �

)hASIR ( A��� �� 	��� ����  ��� 85���� A������L . �9�

���� #���O0�- ���1 #�!'� �� � ����  ��!"� 85�A���      

��-��.  

  

.��O W .2��i� T"�0� �� �%	( m
��	* b	`��   

��
� 
�	'P ASIR1 ASIR2 ASIR3 ASIR4  ASIR5 ASIR6 APIR 

 ����;  (R1) g,pmg g,;>g g,z<f g,z<f g,;p< g,m>< g,pfz 

 ����p  (R2) g,zmg g,;ff g,zm< g,><f g,;gg g,<ff g,>mf 

 ����f  (R3) g,zm< g,m<f g,zmg g,hff g,;ff g,m<f g,>>; 

 ����m  (R4) g,;ff g,;p< g,pp< g,;p< g,;p< g,hff g,gmp 

 ����h  (R5) g,;gg g,z<f g,z<f g,z<f g,;gg g,fff g,m<g 

 ����>  (R6) g,m<f g,z>< g,fff g,fff g,p<f g,m<f g,ppg 

 ����<  (R7) g,><f g,m<f g,z>< g,z>< g,;gg g,<p< g,g=p 

 ����z  (R8) g,m>< g,;ff g,fff g,;ff g,m<f g,<p< g,f;p 

 ����=  (R9) g,<gg g,p<f g,z<f g,<ff g,;gg g,h>g g,>pp 

 ����;g  (R10) g,zm< g,m<f g,zmg g,z>< g,;p< g,;ff g,>hh 

 ����;;  (R11) g,><f g,p<f g,=gg g,<ff g,;gg g,z<f g,mfg 

 ����;p  (R12) g,>ff g,<p< g,fff g,fp< g,fp< g,z>< g,m;< 

� ���;f  (R13) g,z>< g,z<f g,<ff g,><f g,;gg g,z<f g,h>g 

 ����;m  (R14) g,>>< g,;p< g,m>< g,m>< g,p<f g,m<f g,;pf 

 ����;h  (R15) g,z;f g,pmg g,>m< g,>mg g,fgg g,>mg g,mh= 

 ����;>  (R16) g,mff g,pmg g,mm< g,>m< g,mmg g,>m< g,;p> 

 ����;<  (R17) g,zmg g,;p< g,>pg g,>ff g,;p< g,>mg g,pg; 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
19

 ]
 

                             7 / 11

https://ijiepm.iust.ac.ir/article-1-593-fa.html


���� � ��	
������� � ��	
���
���� �� ��
� ����
���� �� ��
� �������� �	����� �	���	���	�  ��� �� 
�	���� 	���� �� 
�	���� 	�      ...      ...                                      ��	"( �')* +��	"% 	&��'(�� �,- .�	/                                 =@  

  

 �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L� �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L�6=>M6=>MNN �0O  �0O FFFFNN 
�	'P  
�	'P 66  

  

ZNS.h�	H4 �0(�*   

���� ��I�� �� �6U�� 4��0N ������ ���*� 	
�� H�� �� ��

&1� 

- 
��R/1� �@0 O'G,� .�U��� 	�'L��Z� �'�Z� 4�� 

�I� ���� �6q�� 	��� �� y�- ��� ��
-��:  

ZNSN6 .h	` .�� :4''�� ���� �� A��� �� ���� �� �� �� O0�- -

	�� � B����� �� D��7 �� ��5�)<×;< ( �K��'� #N �@1 ��

 &1� O0�- �K��'� #N #�/1 � ����)T�
5z.(  

  

 .��O; .K""[� ���� �� ��
� �� n��� �� �
 �� ! 	P	�  

! 	P  

���� 
ASIR1 ASIR2 ASIR3 ASIR4 ASIR5 ASIR6 APIR 

 ����; R13 R5 R11 R1 R2 R10 R3 

 ����p R3 R13 R1 R5 R5 R5 R10 

 ����f R10 R6 R5 R7 R7 R1 R2 

 ����m R2 R12 R9 R10 R9 R3 R9 

 ����h R17 R3 R7 R9 R11 R6 R13 

 ����> R15 R7 R2 R11 R13 R14 R5 

 ����< R9 R10 R3 R2 R10 R4 R15 

 ����z R7 R9 R10 R13 R1 R9 R11 

 ����= R11 R11 R13 R16 R4 R15 R12 

 ����;g R14 R15 R15 R15 R17 R17 R8 

 ����;; R12 R16 R17 R17 R3 R16 R1 

 ����;p R6 R1 R14 R3 R6 R7 R6 

 ����;f R8 R2 R16 R14 R14 R8 R17 

 ����;m R16 R8 R6 R6 R15 R2 R16 

 ����;h R1 R4 R8 R12 R12 R12 R14 

 ����;> R4 R14 R12 R8 R16 R11 R7 

 ����;< R5 R17 R4 R4 R8 R13 R4 

  

ZNSNFNh	`  h��: �'Z+�  ���L B����� �� O'G,� B�����)γ (

����� B����� �� �� ;<×;<  A��� #N �@1 �� 
���i  #�/1 �

 ���� #Nk
-�� ��  .�R9��B����� 	��γ) ikγ ( �� &1� D����

� ^�EM�O0�- #� A��� �� ���� i#N �� \� ���� 	���� ��k  \�

��
-��.O0�- �� \�
� �� #��  ��)W1  �9�W7 ( a�1� ��

 �P- 2��@� #�L��0 �M�1�I�)f (��
-�� . �� �6U�� 4�� `��/�

 T�
5)= (&1� 

- �v���.  
    

 
�3P = .b�� ! 	P	��) ASIR1   �A�ASIR6 (� APIR  

  

B����� �� ���L B����� 
- ��� �� ��@��E� � &1� O'G,� 

��H�� �� �� �� �� #������N &1
� �� ��'*� $��5 O'G,� 	�� .

T��
/������� H�� �@0 O'G,� �� �U H�� 4��� �@0 	!��

&1� .  

ZNSN=N h	` h�� :1�%���  ��'*� $��5)���� �*���(��  
��R/1� 

�� H�� �������@0 	!�� �� �E� T
� ��� :  

  

)<(  ∑∑
= =

=
17

1

17

1

.
i k

ikik hZMax λ  

)z(  
∑

=

==
17

1

17.,.....,2,1,1
k

ik ih  

)=(  
∑

=

==
17

1

17.,.....,2,1,1
i

ik kh  

 10 orhik =  

 #N )MU �L�!� �� �5�� �� �6q�� 4�� �U 	���)pz= �'�/� 

)'EG� (��!"� \�� ��LINGO &1� 

- 
��R/1�  . �Z��� �� �5�� ��

�'�/� )'EG� 	���� �� �� �R7 ����3� 	���� 4�� �5��0 
�-��

 T�
5 �� �� �
� ����3� 	��� �� c3" ������);g ( 

- 
��� #�+�

&1� . T��� #���� ��h(1,8) ���� �K��'� z ���� 	��� ;�� 
-�� .

�������� 	
�� T�
5 �� H�� 4�� a�1� �� ��);; ( 

- �v���

&1� .�������� 	
�� H�� a�1� �� ���\�1�)  $�s67�U

D��S� �� T�E/U� ( T�
5 4�� �� !'� ���� �'9�� O0�- #���� ��

&1� 

- 
��� #�+� .�� 

��+� �� ��@��E����� ��- �0�� �� ��
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���� ��&1� D��R/� H�� �� �� �� . H��LA )��  �� �Z� #����

H��)'EG� 	��
�Q 	�'L���� �� �G0�- ���� 	
�� ��(  `��/�

	����/���� &���  H�� \�1��)  � T�E/U� $�s67�U �� 
��R/1�

�S� (�� &1
�
�� .�� 
������ ��e� �� �0�� :;]  H�� ��

 �� �*�� YA'1}b O0�- ���: 
��R/1� �����/"�L 	����'�� ���1 � 



- �/"�L 

���� )*�
�� . A'1}b H�� �� 

- V0� `��/� 4�������

J:��&�'� ������L. p]  ��� 4�� #�P�� H� A'��E/�'1 	�@0 ����

���� ��5� .f]  O'G,� 
��'�� 
�Q H�� D�'7�G0 �� �5�� ��

 �@0) x�%9 YO0�- 4�
�Q #��!E� 4/"�L �I� �� #�Z�� �'I�

#�� #��E�O0�- 	��� D��R/� 	�� O0�- 4'� T���� Y�� Y��

W�@���`��/� #��� ��'*� !'� � H�� 	��V�(A��� Y ������� �/*� ��


-����'� J:�� D��7 �� �M'/� �� � 
 ���� �� �� ��� 
��-.  

  

 .��O>. !"#$� m
��	*  

k����   

i����   ����6   ����F  ����=  ����S  ����@  ����Z  ����W  ����;  ����>  ����6M  ����66  ����6F  ����6=  ����6S  ����6@  ����6Z  ����6W 

 ����; (R1) g,;h  g,;h  g,;m  g,gg  g,gg  g,gg  g,gg  g,;p  g,gg  g,gg  g,p>  g,;g  g,gg  g,gg  g,gz  g,gg  g,gg 

 ����p (R2) g,;p  g,gg  g,p>  g,gg  g,gg  g,;h  g,;h  g,gg  g,gg  g,gg  g,gg  g,gg  g,;g  g,;m  g,gg  g,gg  g,gg 

 ����f (R3) g,p>  g,gz  g,gg  g,;m  g,;g  g,gg  g,;h  g,gg  g,gg  g,gg  g,;p  g,;h  g,gg  g,gg  g,gg  g,gg  g,gg 

 ����m (R4) g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,;m  g,gg  g,;p  g,gg  g,gg  g,gg  g,gg  g,gg  g,;g  g,gz  g,h> 

 ����h (R5) g,;g  g,m;  g,;h  g,gg  g,gg  g,p>  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gz 

 ����> (R6) g,gg  g,gg  g,;g  g,gg  g,;m  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,m<  g,gg  g,fg  g,gg  g,gg  g,gg 

 ����< (R7) g,gg  g,gg  g,p<  g,gg  g,;h  g,;g  g,gg  g,gz  g,gg  g,gg  g,gg  g,;m  g,gg  g,gg  g,gg  g,p>  g,gg 

 ����z (R8) g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,p>  g,gg  g,gg  g,pp  g,;g  g,;h  g,;h  g,;p 

 ����= (R9) g,gg  g,gg  g,gg  g,hf  g,;h  g,gg  g,gz  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg 

 ����;g (R10) g,;m  g,p>  g,gz  g,;h  g,gg  g,gg  g,pp  g,;h  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg 

 ����;; (R11) g,;h  g,gg  g,gg  g,gg  g,;p  g,;h  g,gg  g,p>  g,;z  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,;m  g,gg 

 ����;p (R12) g,gg  g,gg  g,gg  g,;g  g,gg  g,gg  g,gg  g,gg  g,p>  g,gg  g,gz  g,gg  g,gg  g,gg  g,m;  g,;h  g,gg 

 ����;f (R13) g,gz  g,;g  g,gg  g,gg  g,p>  g,;p  g,gg  g,gg  g,;h  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,;m 

 ����;m (R14) g,gg  g,gg  g,gg  g,gg  g,gg  g,;m  g,gg  g,gg  g,gg  g,gz  g,gg  g,;h  g,p<  g,gg  g,p>  g,;g  g,gg 

 ����;h (R15) g,gg  g,gg  g,gg  g,gg  g,gg  g,gz  g,p>  g,gg  g,;m  g,mg  g,gg  g,gg  g,gg  g,;p  g,gg  g,gg  g,gg 

 ����;> (R16) g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,gg  g,;h  g,gg  g,pf  g,gg  g,;h  g,fm  g,gg  g,;p  g,gg 

 ����;< (R17) g,gg  g,gg  g,gg  g,gg  g,gz  g,gg  g,gg  g,gg  g,gg  g,p>  g,fg  g,gg  g,p>  g,gg  g,gg  g,gg  g,;g  

  
 .��O6M . �O��  �� �L$�LINGO 

Variable Value 

h( ;, z) ; 

h( p, f) ; 

h( f, ;) ; 

h( m, ;<) ; 

h( h, p) ; 

h( >, ;p) ; 

h( <, ;>) ; 

h( z, ;f) ; 

h( =, m) ; 

h( ;g, <) ; 

h( ;;, =) ; 

h( ;p, ;h) ; 

h( ;f, h) ; 

h( ;m, >) ; 

h( ;h, ;g) ; 

h( ;>, ;m) ; 

h( ;<, ;;) ; 

 .��O66 .��� �� �� ��
� ���� ��
	8*  

 روش رتبه بندي ريسك
 شماره ريسك

LA I & P Matrix 

١١ ٨ ١ 

٣ ٣ ٢ 

١ ١ ٣ 

� ١٧ ١٧ 

� ٢ � 

� ١٢ ١٢ 

١ �١ ٧� 

١٠ ١٣ ٨ 

٩ � � 

٢ ٧ ١٠ 

٨ ٩ ١١ 

٩ �١ ١٢ 

١٣ � � 

١ � �١� 

٧ ١٠ �١ 

١ �١ �١� 

١٣ ١١ ١٧ 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
19

 ]
 

                             9 / 11

https://ijiepm.iust.ac.ir/article-1-593-fa.html


���� � ��	
������� � ��	
���
���� �� ��
� ����
���� �� ��
� �������� �	����� �	���	���	�  ��� �� 
�	���� 	���� �� 
�	���� 	�      ...      ...                                      ��	"( �')* +��	"% 	&��'(�� �,- .�	/                                 =W  

  

 �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L� �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L�6=>M6=>MNN �0O  �0O FFFFNN 
�	'P  
�	'P 66  

W .�l"����"` 

����A��� 	
��
���� �� ��
���� �'I� 
�_�,��� 	�� 	��     

���� �� w1�� �v��� � &���
� 	��� 	���o D���
:� �6E5 �� 	��1

A���&1� c���� 	�� .6/�� ��� 4�� ���EM� 4''�� � ���1��- \!

A��� ����� T
� A� �U��_ 89�: �� 2'3%� 4�� �� �b &1��

 A��� &�P- J��5 ��/0�1) ��;< � �67� ?@1 ;=>?@1���  (

&1� 

- J:�� �5�� ���� .���� D�'6E� �� T
� 4�� �� 
1 	��1

�� � 

- 
��R/1� #���� $�F $��5 �� 
�E'1 �� 
��R/1� 

�'�Z�  4��� 	��)'EG� �� ��/�� �� ����L 	�'LJE5	��N 

 4��� 4'K��'� H�� �� 
��R/1� �� � #�L��0 D��I� D��I� J'EM� ��

#N ��&1� 

- �/0���� .���� &*5A��� ����
3� 	
�� �� ��

 \�1�� H�� �� 
��R/1��S� B����� ] ���� T�E/U� �S� 
��U Y

��� ��P6E� � &'R'b Y���!� Y#��� W�
�� �� A���#�� �� 
� 	��

 D��R/�)���� �'9�� O0�- ��1�%� (&1� 

- 
��� H�/�L . ��

���� � ������� ��I�� 	
��J:��������LA��� O0�- Y�� �����S 	��

)�6'EP� ( �Z��!� Y�@'%� &��� D��S� Y	��G/:� ���E/5� D��S�

 � 4'E,� #��'E_� \
� Y���� �� �*5��� #�!'� Y���� ^�:�

&���
� #�!'�&1� 

- �/"�L �I� �� !'� ���� 	��V� .����	
�� 

 ���*� H�� �� �@0 O'G,�LA \�M��
���L  . H�� 

- �v���

 �� &��� 	����/�� `��/� H�� \�1���� &1
�
�� . 	���� 4��

��  �@1��O0�- �v��� Y������� �6'EP� 	�� 4/"�L �I� �� #�Z��

#�� #��E� x�%9 YO0�- 4�
�Q #��!E�R/� 	�� 	��� D��

O0�-  Y��O0�- 4'� T���� ��W�@���!'� � H�� 	��V� �6'6%� ��

�� #N `��/� #���
-��.  
  

JO��* 

]u[ ���5
E%� Y�����7�. Y »)'EG� 	�'L
�Q 	��  
��'��«#��*� Y :

#��*� 
�K+��� D���+/�� .;f<<.  

 

]p [����" Y�v�"�. Y »�U��_ �� T
� �o��� 	��� 
��
�� 	�'L �v���� 

T
� 	��  �����5MADM��  �E� H�� 
��� �+-�� �'6%�  ��« .

D�'6E� �� 2'3%�  ���L &���
� 	�/�� 
��� �9�1� . \�6� 

Z+���

 Y#��*� a�
� &'��� 
�K+��� Y������;fz>.  

  
[3] Reilly, J.J., Thompson, R., International Survey, 1400 

Projects. Internal report, confidential report, 2001. 

 
[4] Wagner, H., ”Risk Evaluation and Control in 

Underground Construction”. International symposium 

on underground excavation and tunneling. 2-4 February 

2006, Bangkok: Thailand. 

 
[5] Ghosh, S., Jintanapakanont, J., ”Identifying and Assessing 

the Critical Risk Factors in an Underground Rail Project 

in Thailand: a Factor Analysis Approach”. International 

Journal of project management, vol. 22. 2004, pp. 633–

643. 

[6] Reilly, j.j., Brown, j., ”Management and Control of Cost 

and Risk for Tunneling and Infrastructure Projects”. 

Tunneling and Underground Space Technology, Vol. 19 

(B18). 2004, pp. 1–8. 
 

[7] ITA/AITES., ”Guidelines for Tunneling risk 

Management: International Tunneling Association, 

Working Group No. 2”. Tunneling and Underground 

Space Technology, Vol. 19. 2004, pp. 217–237. 
 

[8] Isaksson, T., Stille, H., ”Model for Estimation of Time 

and Cost for Tunnel Projects Based on Risk Evaluation”. 

Rock Mechanic. Rock Engineering, Vol. 38 (5). 2005, 

pp. 373–398. 
 

[9] ITIG (The International Tunneling Insurance Group)., 

2006. ” A Code of Practice for Risk Management of 

Tunnel Works”. Available on:  

http://www.munichre.com/publications/tunnel_code_of_pract

ice_en.pdf 
 

[10] Reilly, J.J., Parker, H.W., ”Benefits and Life-Cycle 

Costs of Underground Projects”. Proceedings, AITES-

ITA World Tunnel Congress, Prague, Vol. 1. 2007, pp. 

679–684. 

 
[11] Jannadi, O.A., ”Risks Associated with Trenching Works 

in Saudi Arabia”. Building and Environment, Vol. 43. 

2008, pp. 776–781. 

 

[12] Beard, A.N., ”Tunnel Safety, Risk Assessment and 

Decision-Making”. Tunnelling and Underground Space 

Technology, Vol. 25. 2010, pp. 91–94. 

 

[13] Chapman C. B., Ward S. C., Project risk management: 

processes, Techniques and Insights, John Wiley, Second 

edition. UK: Chichester, 2003. 

 
[14] McDermot,t R.E., Mikulak, R.J., Beauregard, M.R., The 

Basics of FMEA, New York: Quality resources, 1996. 

 
[15] Klein, J.H., Cork, R.B., ”An Approach to Technical Risk 

Assessment”. International Journal of Project 

Management, Vol.16, No.6. 1998, PP. 345-351. 
 

[16] Baccarini, D., Archer, R., ” The Risk Ranking of 

Projects: a Methodology”. International Journal of 

Project Management, Vol. 19. 2001, pp. 139-145. 

 

[17] Waterland, L.R., Venkatesh, S., Unnasch, S., Safety and 

Performance Assessment of Ethanol/diesel Blends (E-

Diesel). California: Cupertino, 2003. 

 
[18] Haimes, Y.Y., Risk Modeling, Assessment, and 

Management. 3rd Edition. New York: John Wiley & 

Sons, 2008. 

 

[19] Pertmaster Software., 2002. Pertmaster Project Risk 

v7.5: Tutorial, manual and help, Available on: 

http://www.pertmaster.com/ 
 

[20] Xu, L., Liu, G.,”The Study of a Method of Regional 

Environmental Risk Assessment”. Journal of 

environmental assessment, Vol. 90, Issue. 11. 2009, pp. 

3290-3296. 
 

[21] Pipattanapiwong, J., Development of Multi-Party Risk 

and Uncertainty Management Process for an 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
19

 ]
 

                            10 / 11

https://ijiepm.iust.ac.ir/article-1-593-fa.html


=;            ���� � ��	
������� � ��	
����
� �����
� ����
���� �� �
���� �� ����� �	����� �	���	���	�  ��� �� 
�	���� 	���� �� 
�	���� 	�     ...     ...                                        ��	"( �')* +��	"% 	&��'(�� �,- .�	/                            

 �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L� �	GGH�  +�"A�� I
�
�* � J
	�% ����H* �00'A� K"� �
�L�6=>M6=>MNN �0O  �0O FFFFNN 
�	'P  
�	'P 66  

Infrastructure Project, Doctoral dissertation, Kochi 

University of Technology, 2004. 

 

[22] Pomerol, J.C., Romero, S.B., Multi-Criterion Decision 

in Management: Principles and practice, Netherlands: 

Kluwer Academic, Dordrecht, 2000. 

 

[23] Saaty, T.L., Vargas, L.G., Decision ,aking with the 

Analytic Network Process: Economic, Political, Social 

and Technological Applications with Benefits, 

Opportunities, Costs and Risks, New York: Springer, 

2006. 

 

[24] PMI (Project Management Institute)., A Guide to the 

Project Management Body of Knowledge (PMBOK 

Guide), Pennsylvania, USA: Newtown Square, 2004. 

 

[25] Duddeck, H., ”Risk Assessment and Risk Sharing in 

Tunnelling”. Tunnelling and Underground Space 

Technology, Vol. 2, 1987. pp. 315-317. 

 

[26] Yogaranpan Y. M., Risk Management, the Key to 

Success in Management of Construction Projects in 

General and Underground Projects in Particular, Project 

Manager, Australian Water Technologies Pty. Ltd, 1996. 

Available on: http://www.ats.org.au/ 

 

[27] Thevendran, V., Mawddesley, M.J., Perception of 

human” Risk Factors in Construction Projects: an 

Explanatory Study”. International journal of Project 

Management, Vol.22. 2004, pp.131-137. 

 

[28] Ng, A., Loosemore, M., ”Risk Allocation in the Private 

Provision of Public Infrastructure”. International Journal 

of Project Management, NO.25. 2007, pp. 66–76. 

 

[29] Hwang, C., Yoon, K., Multiple Attribute Decision 

Making Methods and Applications: A state of the art 

survey, New York: Verlag, 1989. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
19

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://ijiepm.iust.ac.ir/article-1-593-fa.html
http://www.tcpdf.org

