
  

      

     

  626

  
  

nezamfanni.ir 

1393





 

 

  
  

     
  
  

 :  
                     

                  .   
                .  

  
                       

 :  
1-          .  
2-         . 

3-           . 

4-        . 

                .  
         .  

  
  
  

  
  

  
  

  
  

    :        -   33271 
            

 

 Email:info@nezamfanni.ir                                        web: nezamfanni.ir/ 





  :  

     

         
:  16539/93  
: 24/02/1393 

 :  

  

 
   )23 (      )6 ( )7 (      

-   1352         )    
42339/33497  20/4/1385   (     626    

  »        «      . 

                
         1/7/1393  .  

                
              . 

 
   
  

 

 

  





 

   

  

                      
             .            

                     
                          

      .                   
               .  

   )   (            23      
      )  42339/ 33497   20/04/1385       ( 

                      
   »      «  .          

                          .
                    

                         
             .     

        .  
                       

                    
                         

                .        
                    .  

  

      
   1393  



         )  626(  

  

 :  

                 

   :  

                  

                 

     )   (:  

        -         

       -         

                    

                     

       -              

    :  

           

            

            

  

  

  

  

  



   

                          
 -   

1-1                       3  
1-2-                      3  
1-3-                      3  

1-3-1-                  4  
1-3-2-                   4  
1-3-3-                   4  
1-3-4-                     4  

  
 -    

2-1-                        7  
2-2-                       8 

2-2-1-     )   1900 (     9  
2-2-2-   )   1900 (            9 

2-2-3-                  11 

2-2-4-                   11 

2-2-5-          

2-2-6-                    12 

  
 -     

3-1-                    15 

3-2-                      15 

3-3-                      15 

3-4-                     16 

  
  
  



 

 

 -                      
4-1-                      21 

4-1-1-                      21  
4-1-2-                 23  
4-1-3-                     23  
4-1-4-                   24  
4-1-5-                   25  

4-2-                       25  
  

 -                     
5-1-                        29  
5-2-                       29  

5-2-1-                    29  
5-2-1-1-       2800     29  
5-2-1-2-               30  

5-2-2-                   33  
5-2-2-1-                  33  
5-2-2-2-                  33  

5-3-             34  
  

                         35  
  

 

  

  



  
  

  

  

  

  

 1  
  

  

  
  
  
  
  
  
  
  





 -         3  

1 -1-  

                     
                    

          .           
    .   

1 -2-   

                            
        .             

                   
  .                   

                   . 

1 -3-       

     )1-1 (    . 

 

 1 - 1-       



4       
    

 

1-3-1 -          

        )      (       
    .                        

             .     
              . 

1-3-2-     

         )   1900 (      
  .                    

                      -   
)mNln ( .  

1-3-3-           

                          
      .  

1-3-4-         

                  
                   

  .              .  
               . 

  
  
  
  
  
  



  
  
  

  
  

  

  

  

 2  
  

       

  
  
  

 





  -             7  

2 -1-      

                    
      .               
             .      

               .    
       : 

-                  
       .        

                
   .        .      
                  

 .                
     )   (         .  

                   
                 
 .             150   . 

-                 
) (                 

                . 

-                   .  
                   ) 50 

 .(              . 

                 
               . 

-             .       
        .          

                   
         .      



8       
    

 

     )          
    (          .    

            )GPS (   
         .  

                  .           
 )2-1(          150     .  

  
 2 -1 -      150  )  »   «    1382( 

2 - 2 -     

                 
   .           .    » 

 «   1900   »    «   1900    .
          .  



  -             9  

2-2-1 -     )   1900 ( 

                 
     .              

)   1982 (      ) 1994 ( .     
              .  

              :  
1-   

2-    

3-   

4-   

5-           

6-        

2-2-2-   )   1900 ( 

      1900        : 

1-   

2-    

3-   

4-    )               
   2-2-3   (  

5-   

6-              

7-                

8-       

          ) ISC NEIC EMME BHRC HRVD 

IGTU   IEES(                  
           .           

            1963          
 .   



10       
    

 

 )2-2(                   
)2-1(        .  

  
 2 -2-        )          . 

  1391(  
  

 2 -1 -       

Date  Time(UTC) Latitude Longitude Depth Magnitude Reference 

2002/04/08 18:30:58.5  36.42  52.03  46  Mb:4.8  NEIC  

2002/06/22 02:58:20.8  35.62  49.05  10 Mw:6.5  NEIC  

2002/06/22 14:27:16.2  35.50  49.14  10 Mb:4.8  NEIC  

2002/06/26 18:18:15.0  35.34  49.11  10 Mb:4.6  NEIC  

2002/10/10 12:13:43.6  35.89  52.33  33 Mb:4.7  NEIC  

2003/12/24 03:49:59.8  34.91  50.72  15 ML:4.5  IIEES  

2004/05/28 12:38:46.1  36.3710  51.6430  28 Ms:6.3  IIEES 

2004/05/28 13:15:07.4  36.4470  51.5920  37 ML:4.6  IIEES  

2004/05/28 19:47:05.6  36.3680  51.4480  28 ML:4.8  IIEES  

2004/05/29 09:23:51.3  36.41  51.35  28 ML:4.7  IIEES  

2004/05/29 18:38:07.9  36.4510  51.3760  28 ML:4.6  IIEES  

2004/05/30 01:42:41.8  36.4030  51.6130  28 ML:4.5  IIEES  



  -             11  

2-2-3-        

            .          
              )   MW (  .
  )MW(                     

 .   MS  mb  ML  MW          :  

 MS  MW  (EMME, 2011)   

2.68.211.266.0 SSw MMM        )2 -1(  

2.82.645.093.0 SSw MMM        )2 -2(  

 mb  MW (Scordilis, 2006):  

2.65.303.185.0 bbw mmM         )2 -3(  

 ML  MW (Shoja-taheri, 2007)   

5.75.451.0)ln(73.3 LWL MMM        )2 -4(  

2-2-4-       

              )    (   .  
                       

   .                    ) 
 (    .  

              .    
     -  (Gardner and Knopoff, 1974)     (Reasenberg, 1985) 
 (Grunthal, 1998)   .            

       .      EMME    2012  
    .  

2-2-5-          

               
 . )2-2(                 



12       
    

 

     .       (Berberian, 2005)  (Engdahl, 2006) 
  .  

 2 -2-        )  (  

  (MW) 

  )( 

4-3  5-4 6-5  7-6 7> 

– – 50-75 55-35  50-30    1800 

– 70-50 50-30 45-25 40-20  1800  1918 

– – – 18  12  1918  1964 

– 5/9 5/6 5.4 5/5  1964  1980 

5/13 5/8  4 4  5/3   1980 

  
                . 

          5/0         
1963   3/0        1963   1/0    .  

2-2-6 -      

                   .
                 

         .    (Stepp, 1972)     
           .  

  



  

  

  

  

 3  
    

  
  
  
  
  
  
  
  
  





  -           15  

3 -1-     

                   
  .      -   : 

mmln           )3 -1(  

mNmln           )3 -2(  

   Nm      m  m         m     .   
        .          
  .           -       

           .  
                . 
                                

(Kijko and Sellevoll, 1992)              
  .  

3 -2-       

         )    (      
      .    )    (  8  15 

  . 

3 -3-    

                  .  
              .  
 )   (                 

                  .  
                 . )3-1( 

                  . 



16       
    

 

                .  
            . 

 
 3-1-           )          .

   1391( 

  

                     
         . 

3 -4 -              

               ) 3-2 .(  
                 .

                  .  



  -           17  

  
 3-2 -      

                : 

1-              

2-           )      ( 

3-            .        
 NGA   PEER   . 

                  :  

1-                

2-           

3-        )           
 ( 

4-                   

5-                

               : 

1- (Zafarani et al., 2012)               

2- (Ghasemi and Zare, 2009)         

3-  (Akkar and Bommer, 2010)            

4- (Chiouand and Youngs, 2008)        NGA 

5- (Boore and Atkinson, 2008)        NGA 

 
 

    
 

 
 

 
 

T
 

        

  



18       
    

 

6- (Abrahamson and Silva, 2008)        NGA  

7- (Campell and Bozorgnia, 2008)           NGA 

8- (Akkar, et.al., 2013)                       

            .      
       .            
      .  

                     
                  

                 .  
                  

           . 

  

  

  

  



  

  

 

  
  
  
  

 4  
      

  
  
  
  
  
  
  
  





  -             21  

4-1 -      

4-1-1-      

      :  
1-                        
2-           fR(r)  
3-             fM(m)  

4-            
5-                )   

       (  
6-      )PGA (         

7-     

                   
                  

                    
""   .  

           –    .   
           )mmin (    :  

)1()()( )(
minmax

min

maxmin

min

maxmin

min mm

mm

mm

mm

mm
M eC

NN

NN
mMmmMPmF  )4 -1(  

minmax mmm  

    )(mF M     M  . C     m    
)mmax( :  

)( minmax1

1
mme

C           )4 -2(  

         ))(mf M(   :  

)( min)( mm
M eCmf   minmax mmm       )4 -3(  



22       
    

 

           ))(rf R(        
                .  

          ))(mf M(        
    ))(rf R (             m  

 r   ),)( rmxIMP             
   :  

sources

ii

n

i

m

m

r

o

RMi drdmrfmfrmxIMPmMxIMP
1

min

max

min

max

)()(),)()()(    )4 -4(  

   )( minmMi      mmin   i   .)( xIMP  
  IM>x   IM       )        

    (...            .nsources    
  .     ),)( rmxIMP       .  

                  
         . )4-1(         

 )PGA (     .  

  
 

 4 -1 -        

  

 
 

 
)

(
 

  )PGA(  



  -             23  

4-1-2 -         

                  
               .  
             .     
               

   .          )PSHA (   
             .      

      PSHA       CRISIS SEISRISK III 

FRISK88M OpenSHA                 
EQRM  MoCaHAZ  .   

4-1-3-     

                 
     . )4-2(             
  .  

 
 4 -2-           

 
 

 
)

(
 

 
 

 
)

(
 

    0.3   

    1.0   

)(  

 
 



24       
    

 

4-1-4 -       

              )     
  (                  . 

                
                   

       .  )4-3(         
        . 

 

0.00001

0.0001

0.001

0.01

0.1

1

0.01 0.1 1

M
e
an
 A
n
u
u
al
 E
xc
e
e
d
an

ce
 R
at
e
 

PGA ( xg)

Ambraseys et al. [2005]

Abrahamson & Silva [1997]

Boore et al. [1997]

Sadigh et al. [1997]

Campbell & Bozorgnia [2003]

Campbell & Bozorgnia [2008]

 
 4 -3 -             

  

  

 
 

 
)

(
 



  -             25  

4-1-5-   )De-aggregation (      

                  
  .            »      

    PGA> a  «            
       .            

         .          
       .  

                   
    »   «  .      
           . 

4-2 -    

                    
                 .  

   : 

1-              

2-       R  

3-            M 

4-         

5-   PGA     

                   
        .           

          . 





  

  

  

  

  

  
  

 5  
    

                

  

  

  

  





  -              29  

5 -1 -   

             .          
 »   « »   «     » « » «    . 
 5-2            5-3            

     . 

5 -2 -     

                          
 : 

1-   1:             10 % 50    .
      475   . 1   2800  »   «  

 .  

2-   2:             2 % 50     .
      2475  .  

3-    )      50 (:           

      .             .  

          "  "    "        
 "   . 

5 -2-1-        

             . 

5 -2-1-1-       2800  

               )A (      
 )B (  .   )A (        )PGA (        

)g .(  2800       5 %    .  



30       
    

 

         1          2800  
 .   

         2         :  

1- 5/1   A  2800           .  
2-                      

  2475    . 

5 -2-1-2-        

              2/0  )SS (      
  1/0  )S1 (     .     5 %     )    

(   .         :  

1-                     
  )   IranHazard.ir(  

2-                    

             : 

SXS = Fa SS        )5 -1(  

SX1 = Fv S1         )5 -2(  

   Fa  Fv        )5-1(  )5-2(       
 SS  S1   . 

 5 -1-  Fa       SS  

  
      SS 

SS <0.25 SS =0.50 SS =0.75 SS =1.00 SS >1.25 

1 1.0 1.0 1.0 1.0 1.0 

2 1.2 1.2 1.1 1.0 1.0 

3 1.6 1.4 1.2 1.1 1.0 

4 2.5 1.7 1.2 0.9 0.9 

  
  



  -              31  

 5 -2 -  Fv       S1 

  
      S1 

S1 <0.1 S1 =0.20 S1 =0.3 S1 =0.4 S1 >0.50 

1 1 1 1 1 1 

2 1.7 1.6 1.5 1.4 1.3 

3 2.4 2 1.8 1.6 1.5 

4 3.5 3.2 2.8 2.4 2.4 

  )5-1 ( )5-2(     SS  S1            
   . 

                    
                       

   .              : 

1-                 
2-              3   
3-       PI>75     8   
4-       40          

   SXS  SXl       )5-1(  .       
 .  

4.02
5

S
XSa T

T

B
SS   00 TT       )5 -3(  

BSS XSa /     STTT0       )5 -4(  

 

)/(1 BTSS Xa    STT        )5 -5(  

    TS  T0  : 

STT 2.00            )5 -6(  

XSXS SST /1             )5 -7(  

 



32       
    

 

  B          : 

)100ln(6.5/4B           )5 -8(  

   05/0  B  . 

 

 5-1-     

            )   (      0.67  
         . 

  

  

  

  

  

  



  -              33  

5 -2-2-             

               . 

5 -2-2-1-        

                    
     .               

70       ) 5-2-1-2 (.   

                  :  

1-                        
      

2-                         
     

5 -2-2-2-         

                 :  

1-                 
2-                   
3-              5 %     
4-                        

     

                     
   70      ) 5-2 -1-2 ( . 

  

  

  



34       
    

 

5 -3-       

                 
         :  

1-               . 
        . 

2-               . 

3-             0.2T  1.5T  1.3 
         )T          

  .(            5-2   . 

  
  
  
  
  
  
  
 
 
 
 
 

  
  
 

  
  



        35  

  
  

  ) .1382(            
  

Abrahamson, N. and Silva, W. (2008) “Summary of the Abrahamson & Silva NGA Ground Motion 
Relations,” Earthquake Spectra 24(1), 67–97. 
 
Akkar, S. and Bommer, J.J. (2010). “Empirical Equations for the Prediction of PGA, PGV and Spectral 
Accelerations in Europe, the Mediterranean Region and the Middle East,” Seismological Research Letters 
81(2), 195-206.  
 
Akkar, S. and Cagnan, Z. (2010). “A Local Ground-Motion Predictive Model for Turkey, and Its 
Comparison with Other Regional and Global Ground-Motion Models,” Bull Seismol Soc Am 100, 2978–
2995. 
 
Ambraseys, N.N, Douglas, J., Sarma, S.K. and Smit, P.M. [2005]. “Equations for the Estimation of 
Strong Ground Motions from Shallow Crustal Earthquakes Using Data from Europe and the Middle East: 
Horizontal Peak Ground Acceleration and Spectral Acceleration,” Bulletin of Earthquake Engineering 3, 
1–53. 
 
Ambraseys N., Melville C. (1982) A history of Persian earthquakes, Cambridge Univ. Press. 
Berberian, M. [1976] “Contribution to the seismotectonics of Iran (Part 2),” Geological Survey of Iran, 
Report 39. 
 
Baker J.W. (2013). "An Introduction to Probabilistic Seismic Hazard Analysis (PSHA)," White Paper, 
Version 2.0, 79 pp. 
 
Boore, D. and Atkinson, G. [2008]. “Ground motion prediction equations for the average horizontal 
component of PGA, PGV, and 5%-damped PSA at spectral periods between 0.01 s and 10.0 s,” 
Earthquake Spectra 24(1), 99–138. 
 
Campbell, K. and Bozorgnia, Y. [2008]. “NGA ground motion model for the geometric mean horizontal 
component of PGA, PGV, PGD and 5%-damped linear elastic response spectra for periods ranging from 
0.01 to 10 s”, Earthquake Spectra 24(1), 139–171. 
 
Chiou, B.S. and Youngs, R.R [2008]. “An NGA model for the average horizontal component of peak 
ground motion and response spectra,” Earthquake Spectra 24(1), 173– 215. 
 
Gardner JK, Knopoff L (1974)  Is the sequence of earthquakes in Southern California, with aftershocks 
removed, Poissonian? Bull Seismol Soc Am 64: 1363–1367 
 
Ghasemi, H., Zare, M., Fukushima Y., Koketsu, K. [2009]. “An empirical spectral ground-motion model 
for Iran,” J. Seism. doi 10.1007/s10950-008-9143-x. 



36       
    

 

  
Kijko, A., and Sellevoll, M. A. (1992), Estimation of Earthquake Hazard Parameters from Incomplete 
Data Files. Part II. Incorporation of Magnitude Heterogeneity, Bull. Seismol. Soc. Am. 82, 120–134. 
 
Kalkan, E., and Gülkan, P. [2004]. “Site-dependent spectra derived from ground motion records in 
Turkey,” Earthquake Spectra 20(4), 1111–1138. 
 
Reasenberg PA (1985) Second-order moment of Central California seismicity. J Geophys Res 90:5479–
5495. doi:10.1029/JB090iB07p05479 
 
Scordilis EM (2006) Empirical global relations converting MS and mb to moment magnitude. J Seismol 
10:225–236 
 
Shoja-Taheri, J., Naserieh, S., and Ghofrani, H.,(2007). ML and MW scalein the Iranian Pelateau base on 
the strong motion records. Bull. Seism. Soc. Am., Vol. 97, No. 2, pp. 661-669. 
 
Stepp, J.C., 1972. Analysis of completeness of the earthquake sample in the Puget Sound area and its 
effect on statistical estimates of earthquake hazard. Proc. of the 1st Int. Conf. on Microzonazion, Seattle, 
vol. 2, pp. 897–910 
 
Zafarani, H. and Soghrat, M. [2012a] “Simulation of ground motion in the Zagros region, Iran using the 
specific barrier model and stochastic method,” Bulletin of the Seismological Society of America 102. 
 
 

  

  

  

  

  
  
  
  

  
  

  



        37  

 
Islamic Republic of Iran 

Vice Presidency for Strategic Planning and Supervision 

  
  
  
  

Guideline for Seismic 
Hazard Analysis  

  
No. 626 

  
  

Office of Deputy for Strategic Supervision 

Department of Technical Affairs 

nezamfanni.ir 

2014  

 



  

  

   

  "     "  

             

              

            

        

              

          

               

  .          

      .  

  


	Blank Page
	Blank Page

