
  

 

          

       
  

                 
               

               
  *             

:     alibozorgi@ut.ac.ir  

 :30/08/1393  :20/01/1394 

  
  

                    
                     .
                      
      .            

                      
    .                

                     .
        .         

                      
          .          

                    
.    

  
 :                

  
1-   

        

          
           

          

           

          
     .      

           

        .   

   
1

 (SCM)     
         

       . 
         :  

     .    
          

        .
        
2 3     4   

* ـ نويسنده مسئول

65

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

)Cooper et al., 1997  Abdallah et al., 2012 .( 
        

      .  
         

   ) Melo et al., 2009   .(
   5)FSC   (   

6)RSC  (      7)CLSC (
 ) Guide and Van Wassenhove, 2009 .(

      CLSC      
   .       

         
   .     

         

            

     .  
    8      

     .     
            
           

          .   
           
  .          

          
             .

           
       .     

           
        

        .  
           
          

  ) Wilkerson, 2005.(  
         

     .    Luo et 

al. (2001)          
           

           

  .    Dotoli et al. (2006) 
           

  Luo et al. (2001)     . 
              

           
    .   

 Quariguasi Frota Neto et al. (2008)     
           

  .Co2  Nox        
           
     .  Ramudhin et al. (2008) 

      )MIP   ( 
          . 

            
          

      .   
         .   

          
    .Le and Lee (2011)  

          
       .  
           

          
             

  . )        
     (       

        .  
 .  Bouzembrak et al. (2011)   

          
          

     .      
          

        
           

             
  .       

          

پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 66

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

  .      
          
         

           
: 1            
     2      

             
          

 3            
           

 .           
           

           
          

           
.   

        :   
        .  

         
      .    
  .        

       .    

  
2     

              
   .1       

          
         .

           
           .

           
         

        

 :        
1         
2           

           
     

3         
     

4         
 )   (  . 

  
      :  

1         

2      
3          

         
       

4        

5         
       

         
         

     
6          

         
  

7           
            

          
8           

         
.   

 

 

 

 

 

67ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

 
    

Co2    

 

Co2 

 

 

 
 

   

   
      

   

Co2 Co2  

  
 

 
 

 
 

 Co2  Co2 

 

 

 

 

Co2 

 

         

 1.         

  

3     
             

         .  
  
31   
I  :       

)  1, … , (  
J :        
)  1, … , (  

K  :)      1, … , (  
L  :      
)  1, … , (.   

  
32    :   j    :    j   ) (   

     

 :    j   (  ) 
         :    j    (  ) 

        :    j    (  ) 
        :     i    :       l     :       j )   

    (   :   j     :     i    
j     :     i    

 j   :      l     

j   

پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 68

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

 :   i   k (  )   
)        (   :      l         :k    j        :k    j         :j   :    )   ≥  ∗ ∑ 	 			 ; ∀(.  
  
3 3       :j      i    

 k   
    :j        k 

      l   	   :  j       
   l     i      :j         

 l .     
 

          i 
  .     	 1

0
 

     
       /

 l   .     	 1
0
 

     
 

3 4     
              

  :  
 

)1(  ∀, ,   ≥  

)2(  ∀, ,      

)3(  ∀, ,   	     

)4(  ∀, ,    (1 − )    

)5(  ∀, ,   ≤     

)6(  ∀, ,   ≤     

)7(  ∀, ,   ≤     

)8(  ∀, ,   ≤     

)9(  ∀, ,   ≤    

)10(  ∀, , ,  ∈ 	 0,1 
)11(  ∀, , , , ,  ,  ,  ≥ 0 
 

      1         
  .  2    

            -

  . 3  4      
       . 

5  6            
  .   7     

   .   8     
           

        
  .   9      

          
           

 . 

  
35    

              
           

           
  ) 12( .   

69ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

)12(  

	1   
	
 +  

	
+   

	
+  +   
	

+   
	
−  +   +  
	
  

 

  12        
       i       

         
 l          
   j     i    k   

        j  
  k      l    

         j  
    l      i    

          
 j       l    

 .   
           

    .       
           

 .          
            

            
     .    

            
          

          
        .  
         

            .  2 :   2    

γ   :2        
()     1   :2        

      2   :2        
            

  1   :2        
      2   :2        

           
      :2        

        .  
      13  :  

  

)13(  

	2  γ (    ( ∗  100  )
+    (∗  100 )+    (∗  100 )+   (∗  100 )) + 1  + 2    

	
+ 1  + 2(   

	
+   

	
 )

+      

 

 13       .   
              
  

پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 70

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

           
      .    
           

            
           

            
     .     

  

4       
         9)MODM(   

     10)MCDM (
         

   .     
 )   ( .     

         
           

   .         
""         

           
  .        

            
         .

           
           

        .
    :       
1           

 

2          

3     11 .   

         
          

)      . (    
      )     ( 

        ε  

 ) Collette and Siarry, 2003 .( 
     :     	  1  . . (14) 2 ≤ ε  . (1) − (12)  

 

5     
              

            
     .    

51     
   Canon   
         

 .        
       

         
    .      

         .
         

           
        .     

         .
   .       

     .     
Fleischmann et al. (2001)    .  

1  2          
     .  

  

 1.     

   
 

 
  
 

  
 

    
 

 
  
 

 
 

 
   
 

3 1 4 5 4 

71ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

          
)       (     
   .     

          
        100  

 x y   (  )  
         .  

  
 2.         

    
    

)5/16  ,5/13(	~ 15  

)00160/0 ,0131/0(	~ 01455/0   

)0055/0  ,0045/0(	~ 005/0  

)0033/0  ,0027/0(	~ 003/0   

)0017/0  ,0014/0(	~ 00155/0  

)5500000  ,

4500000(	~ 

5000000  
)550000  ,450000(	~ 500000  

)7/7  ,3/6(	~ 7  

)75/2  ,25/2(	~ 5/2  

)70400  ,57600(	~ 64000   

)22000  ,18000(	~ 20000  

)37400  ,30600(	~ 34000   

29000 29000  

8000 8000   

)47/0  ,33/0(	~ 4/0  

 

       3        
            

     .      

        
.   

  
 3.         

    
     

 )555  ,545(	~  550 Γ 

 )2400000  ,

2300000(	~  
2350000 1 

 )350  ,330(	~  340 2 

 )850000  ,820000(	~  835000 1 

 )110  ,85(	~  5/97 2 

 )400  ,350(	~  375  

  
52    

        GAMS 24.1.2 
         

 .         
   )     32  

 67/1     2   (
  .  

  
5 21   ( )     

)       (  
21889434      11     
 .   1110    119  

 190    8     .2  
       .    

           
 1 2  3      2  4  



پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 72

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

  
5 22   )     

  (  
)      2co  (  

293993652      3     
 .   1110    119  

 190    8     .3  
       .    

           
 1 2 4      1  2  

.  

    

  

Y
 (




 





) 

     

     

       
     

   
  

  

     
  

  

    X ( )   
 3.      )      (  

    

  

Y
 (




 


) 
     
     

       
     

   
  

  

     
  

  

    X ( )   
 2.      )      (  

ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

  

 

  
5 22   )     

  (  
)      2co  (  

293993652      3     
 .   1110    119  

 190    8     .3  
       .    

           
 1 2 4      1  2  

.  

    

  

Y
 (




 





) 

     

     

       
     

   
  

  

     
  

  

    X ( )   
 3.      )      (  

    

  

Y
 (




 


) 

     
     

       
     

   
  

  

     
  

  

    X ( )   
 2.      )      (  

  

 

  
5 22   )     

  (  
)      2co  (  

293993652      3     
 .   1110    119  

 190    8     .3  
       .    

           
 1 2 4      1  2  

.  

    

  

Y
 (




 





) 

     

     

       
     

   
  

  

     
  

  

    X ( )   
 3.      )      (  

    

  

Y
 (




 


) 

     
     

       
     

   
  

  

     
  

  

    X ( )   
 2.      )      (  

73

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

5 23  12  
             

 13 ) (    .  
          

           
        .

           
 14     .     

         
)Wadhwa and Ravindran, 2007; Collette and Siarry, 

2003       .(   
          

   4       .   
          

.   
               

 .      5     
       308539365  

310357579          
          

          .
      4   . 

        ) 
       (  4   

.  
         4        

           
 2  3         .

     310357579     
   1 2  3      1  2  

            
      .  

  

  

(
 


 




 


 
) 

 


 
 




  

(  )      
  

  

 4.         
  

    

پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 74

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

    
 4.     

   
)107(*  

     
  )106(* 

     
 )107(* 

    
  

   
   

39/29  30/22 39/29 1,2,4 1,2 

58/29 30/22 39/29 1,2,4 1,2 

76/29 27/22 75/29 1,2,4 2,4 

94/29 27/22 75/29 1,2,4 2,4 

12/30 27/22 75/29 1,2,4 2,4 

30/30 27/22 75/29 1,2,4 2,4 

49/30 27/22 75/29 1,2,4 2,4 

67/30 27/22 75/29 1,2,4 2,4 

85/30 27/22 85/30 1,2,3 1,2 

03/31 91/21 86/30 1,2,3 1,2 

21/31 88/21 21/31 1,2,3 2,4 

  

  

(
 


 




 


)
 

 



  

(   )     
 5 .       

  

6     
               
         
    .        
         

   .       
            

            

            
       . 

         .   
         . 

          
 (  )        

       .    

75ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

            
           
           

            
         

   .          
          

          
   .       

            
   .      

           
          
       .

          
        .  
  
  
7     

1 .Supply Chain Management 

2 .Demand Management  

3 .Procurement 

4 .Order Fulfillment 

5 .Forward Supply Chain 

6 .Reverse Supply Chain 

7 .Closed-loop Supply Chain 

8 . Environmentalism  

9 .Multiple Objective Decision Making 

10 .Multiple Criteria Decision Making 

11 .Non-convex 

12 .Trade-off surface 

13 .Pareto solutions 

14 .Sacrificing 
 

 

8   

─ Abdallah, T., Farhat, A., Diabat, A., 

Kennedy, S. (2012) “Green supply chains 

with carbon trading and environmental 

sourcing: Formulation and life cycle 

assessment”, Applied Mathematic 

Modelling, Vol. 36, No. 9, pp. 4271–4285. 

─ Bouzembrak, Y., Allaoui, H., Goncalves, 

G., Bouchriha, H.A. (2011) “Multi-

objective green supply chain network 

design”, The 4th International conference 

on logistics (LOGISTIQUA 2011), 

Hammamet, pp. 357–361. 

─ Collette, Y., and Siarry, P. (2003) “Multi 

Objective Optimization: Principles and 

Case Studies”, Springer-Verlag, New York. 

─ Cooper, M.C., Lambert, D.M., Pagh, J.D. 

(1997) “Supply chain management: more 

than a new name for logistics”, 

International Journal Logistics 

Management, Vol. 8, No. 1, pp. 1–9. 

─ Dotoli, M., Fanti, M.P., Meloni, C., et al. 

(2006) “Design and optimization of 

integrated E-supply chain for agile and 

environmentally conscious manufacturing”, 

IEEE Transactions on Systems, Man, and 

Cybernetics- Part A: Systems and Humans, 

Vol. 36, No. 1,  

pp. 62-75. 

─ Fleischmann, M., Beullens, P., Bloemhof-

Ruwaard, J.M., Van Wassenhove, L.N. 

(2001) “The impact of product recovery on 

logistics network design”, Prod. Oper. 

Manage., Vol. 10, No. 2, pp. 156–173. 

─ Guide Jr., V.D.R., Van Wassenhove, L.N. 

(2009) “The evolution of closed-loop 

supply chain research”, Oper. Res., Vol. 57, 

No. 1, pp. 10–18. 

─ Le, T.P.N., Lee, T.R. (2011) “Model 

selection with considering the co2 emission 

alone the global supply chain”, Journal of 

Intelligent Manufacturing, Vol. 24, No. 4, 

pp. 653-672. 

─ Li, F., Liu, T., Zhang, H., Cao, R., Ding, 

W., Fasano, J.P. (2008) “Distribution center 

location for green supply chain”, IEEE 

International Conference on Service 

Operations and Logistics, and Informatics, 

Beijing, pp. 2951–2956. 

─ Luo, Y., Zhou, M., Caudill, R.J., et al. 

(2001) “An integrated E-supply chain 

model for agile and environmentally 

conscious manufacturing”, IEEE/ASME 

Transactions on Mechatronics, Vol. 6, No. 

4, pp. 377-386. 

─ Melo, M.T., Nickel, S., Saladanha, F.(2009) 

“Facility location and supply chain 

management - A review”, European Journal 

of Operational Research, Vol. 196, pp. 401- 

پژوهشنامه حمل و نقل، سال دوازدهم، شماره اول، بهار 1394 76

Archive of SID

www.SID.ir

http://www.sid.ir


  

 

412. 

─ Quariguasi Frota Neto, J., Bloemhof-

Ruwaard, J.M., van Nunen JAEE, van Heck 

HGWM, (2008) “Designing and evaluating 

sustainable logistic networks”, International 

Journal of Production Economics, Vol. 111, 

No. 2, pp. 195–208. 

─ Ramudhin, A., Chaabane, A., Kharoune, 

M., Paquet, M. (2008) “Carbon market 

sensitive green supply chain network 

design”, Proc. IEEE Int. Conf. Ind. Eng. 

Eng. Manage., pp.1093 -1097. 

─ Wadhwa, V., and Ravindran, A.R. (2007) 

“Vendor selection in outsourcing”, Comput. 

Oper. Res.Vol. 34, No. 12,  

pp. 3725–3737. 

─ Wilkeron, T. (2005) “Can one green deliver 

another”, Harvard Business School 

Publishing Corporation. See http://www. 

Supplychainstrategy.org 

 

 

  

77ارايه يك مدل مكان يابي دوهدفه براي طراحي شبكة زنجيرة تأمين ...

Archive of SID

www.SID.ir

http://www.sid.ir

