
 �������	
�� ��
� �	
��� ���� ���� ��
�� ���� � � 
! � "
�
#1398  

 :�)
*� �+
��� ,��
-03/06/1397  

 ,��
-��
23 4�536
!  :�)
*�29/08/1397  

 :�)
*� 8��9# ,��
-19/12/1397  

 :�
�:;246  - 231  

  

���� ��� �	
�� 
� ������ ���� ���� �  

  

������ ����
1* "�	# $�% �&�	
'2 ")*�+�� ),���- .���3 

  

 �>
�?  

�@A�
� B
�6 C D � �E
F� 
�4 ���G�� �� HI
! ,��
- JA	 �����> �6
B �6�) 
�4 ���53�� � ���B  4� �6�) �KL �!
�6�� .�E� �>� �A�N

)� �! GO ��AP Q	
F� � ����
# G�AFI �! G��2- �2�
C RS-
� ��9D4 *� �
� � 6� �G��2- �2� �!��
D>  ���
 L � ���KL � �)")6

)
��P�� 6 6� C;
P�)") 
�4 ��! C����4 T�
*� 6
E4 �# Q	
F� �KL �U � �-
V �- FW�� �
B ���
� �! XE
F� �
3
����4  G���! G
�6

 !
�
 ���U4 �� >�
!�"3 �! �YA- 
! ��5��� ���>�� .��� +��ZY

�� ���� G��2- �2� �!4 )
�+
� �6�) L
"4 �[
!� � � �E��B  �� ���

�L
E �
FN  6
E � 
�4 >Y �2��> ���5�� �"+� X�E �N�\ !� ���� 3
 3� �N��-� �2� � 4 J
E 
�4 L�
� 3 �>� �*KF�
6
  �! �� �*KF�

E��!� 
�4 @�
Q �- )A;� �� �- �6�) �]F� 6� L
"4 �KL � 9#��4  �6�) �4 ���^  �� �6
E8�� 6� ��
:�E� 
! \��^# B���� .  ��- J��>��
C 

)
��P�� �KL  ��)
K� ��A� �*KF� ��6�) B
�6
-  _
��250 N
���A�4 �6�) �
�)
K� ��A� L
"4 �	 6� � ��+�D ���@�Q ��-
C 
�3�a  ��;
P

�U�
� �KL 9#��4 �6�) �4 E��! �� .>���D ���O�! �*KF�� 
�4 ��A; C D �N��- 6� �*KF� b�� � J
�� Q	
F� ��+�D 
�4 !
���4 

�� ��*3 �! �YA- 
! B
FW�� �E� ����AL�! ��! c
��4 D6
! ������ 475 ! J
E
�
�F �
*��� )
�� ��A3 ��� @�� J
�� ��  ��Ad!

�F2# 
�4 � � ��  DFW�
B !�e cAFY ��� ��3 �*KF� �� ��5��� �2� � �>�
�� �
!O� ���D�
P .
� !AFY� �N �A	 �! 6��)� G
�E�� 

����4 �F2# 
�4 � 3 c
�� 
!� ���N4 �� >�
! 
�� �6
! �� [
! �KL �*KF� �� ��5��� �2�c g 38/0  
-g 46/0 � ���@� D
�� B
FW�� .

�� ��*3 ��! c
��4  ��D6
! ����2475 �� G
�3 J
E¬>�� 
!�
�F �
*��� P�A3 ��� � �>�
�� ��5��� cAFY� ���D  �2� �

 6� \
! c
�� �6
! 
! ���>�� �� ��5���g 83/0 –65/0 ���� ���@.   

  

 :4>
�N G
Df������� ��	
�� 
���� �	�� ��� ��
� ��� ���� ���� ��
� 
�� ��� ��� 
!� ��"#.  

                                                      
1 -  ����� 	�
� �
����	 ���
�� ���
 ���� ��
�	
���- ��� ����(!"#$� ���$�"�)  boostan@kiau.ac.ir  
2 -  ����� 	�
� �
����	 ���
�� ���
 ���� ��
�	
���-��� ����  farrokhnia@kiau.ac.ir  
3 - ����� 	�
� �
����	 ����(� ��
�� ���
 ���� ��
���
� )"*���	 ��� ����  bahar_606@yahoo.com  



  

  

  

  

232  -----------------------------------  +� ,��-
.� /0*��1 2-�3�� 4 ��
5� �6��7 ���	�8$  ���69 
:��; 1398  

 

��>*�   

 %�� &'%�(� )�
*�+( %�(� �,�
+( �-��. ��
� �' � ���( )�&�"� / ���"�� &�
�0 &�	. %1

��� �(�2 ��  / ���

�
�0 '��3� & �0 &' ��1�� %1� �� �.�� ���"�� 4�#�. & �0 
��
� %1��� 5�� �3- � 6�� &' ���  .7-� �
8
��� ���

%�(� ��#�1' �� ��
� ���
	0 �/& 
� 4�
1� ��
��- �9�: 5�� �� ���
	0 %1� .'&�' &�
; ����	�� � - �� 6�<�� =���

�( �(�'� >/&: 
1�5? �� 4�
1� @
2 �� & A2 �� B� / ��. ���/& ��-�&/� ��CD '& �
� �D
2 E;�/ &' ���
	0 %1� .���1

�( �F1
8: / 4�
"�
2 / ��� ��CD ��4�
"� 0 ��!�� G2�� �0 �.�� ��5�� �/
� / ��H�
A"� ��� 8 I	2 J0 &' 4�/�


�( ����(&/�� / �F1
8: 6�	. ���/&� K �?�!1& * �� ''
#  �� L��15��
� %�(� �� % ��� ����� %1� &' 4��? ���

�( P�C�� �!.�
8� ���(
0& �)1376�"# �0 �1�U�: �� .( ��5�� W ;/ �(�2 6�38 ��� �( K
+( ���  ���1�&� ���.��

%�(� 
��  L��' �� ����� �1 &' ��
�%�(� �"# 7���. / �-��.  
U�( ��1:
8 %1� .'&�' ���� �F��( 4: 6�38 ���

�	�� 7���. �� ��
� ��� �( 
X� '& ( �F��( &' �� �	�� �1�-��. .''
# ��
� ��� �'�' ����� / �15U� / ��  ���

��
� ��
� �Y+1&�� / �� ���� � <�� 7���. & X�( �� ��F��( 
� �5�� ��
� )�( F��( 4: �5�� ���/�
8 7�	�� �� �

�( )�2Z*� %1� �	0 �� .7-� &�'& �
� ��1:
8 [&' �� 4� � %�(� ��� 4: 
� J0�� %��� ; / �
��-  %��3� &' �0

���� � <�� ��
� )�( %�(� W ;/ .78�1 7-' ��&�' 7���' �F��( �5�� ��
� 4: 
�\]� / ^&5� ���  ,�
+( ��� � 
� ��

�3� / �-&
� �� ���� ��
._# &'%�(� 
�� %�  �& ���1: ���	
�� )�&�"� �� �
�# �? & X�( �� ,�
+( ��� � &' ��
�

�( `+�( %�(� W ;/ 
\� &' ���( / ���? )�&�"� L��0 �� ���1�. �	0 W a ( %1� .'��- ��
�  &' ���	
�� ���

%�(� 
�� ����� .'
0 ��� � ���1: ( b�� ��( �1 &' %�(� c�
� )�
�� �	0 %�	+� �� ��
��( d �
  .' .

��
� )�
�� �( �e+�( ��5�� �0 ��1�
. &' �� �3� )& D �� �.�� 
X��%�(� ������ '&/:
� �� �� �( ��
�  / '��'
�

�( �-&
� ���	
�� )& D �� �.�A� �3�; ��5�� 4�!( / 4�(� ������� �0 ��1�
. &'  .' . d�A�&� &' ��� ���F�F��

(� LA�? �F8� K�f
. ������ '&/:
� ���( ��fff�: ��	? �� �0 7-� �
8
# )& D 4�
f�� �
f
"# &' %f�  �� 4� �

4�&�!	� / 4�1
�
� )�F�F�� )1371 �( W&��)1384�(  4�&�!	� / �
�(� ��&�;)20034�&�!	� / 4�
- � / ( )2015( 

�'
0 �'�C
-� ��k�	
�� c/& �� �<	� �0'
0 �&�.� ����.  

�& 4 Y	� �'&� ( &' ��. 
0l )�F�F���	�� '��3� / 6�( ��'�C
-� '& ( ,�3m� ��� �%��Y	� / ��. %��3� ���

��
� ���

(�&�� %��3� � �.��5�� 7�#��� �&/' �A-��( ��
� �5��)/�C
( �����.  n�U�� ��� �0 �3���( �� o��

���� �(��
� / 7���. 7�? �1�� )�2Z*� %�(]� & X�( �� ���� �51& 3���( '& ( �F��( 4Z0 ����� / �  4'&/: 7-'


�� 7�3a/ �� %./& ���2Z*� ��
� �
1_� n
� �� �'�C
-� �� �F��( �� &�58�  )�'������ �p�&� 7�? �ee+� ���

���� L�/q� %1� &' %1�
���� .7-� �'
�&�0 ��
� 
�� ���� �#q1/ 
� ��0]� �� '
<
�� �� %�(� ���  ��-��.


� / �3���( '& ( ��F��( ����"# / ��� 
!�7-� �
8
# &�
; �-&  

  

���� 
� 8�� �
�  

�*KF� ��

+��ZY �
�@A�  



  

  

  

  

233   --------------------------------------  �
�> �?@ A�0+B �) 	����7 )��4 /�(: �...  

 


�. r
0 ��& ���f�( &' / 4�
�� 4�f
-� K
s &' '
<
�� �1�? –  %1/5; / r
0 �4�
�� �� 4: ��D�8 / ��. E;�/ %1/5;

��  t��
�65 �25 �75  .7-� 

( ��0��(�' &' 
�. %1� � 0 �� �?  
1 0 6�	. ��.�� / �
A�� ��� E;�/ 4�
1� �50
(

��1� � / K: u��� �� / ��.  
X� �� �7-� �
8
# &�
; ����' ��� / ��� �	�� �� � / K: / ���
"� 0 J��;� %��

�FA*  W � �� �F��( %1� �� � / K: ��0 �������

1�( �� K
s &' �1��8�
v? 
X� �� / 7-�  W�C�&� &' 4�
�� 4�
-�

1310  ��1610  �1&' w�- �� 

(&�
; .'&�' 

B
�6 �*KF� ��A�I �E
F�  

%�(� ��F���&�' '
<
�� 
�. �-��.''30 '37 ˚50  ��”00 '45 ˚50 / �1��8�
v? 6 *'' 30 '52 ˚35 ��'' 00 '00 ˚ 

36 �( �1��8�
v? @
2  �!.) �.��1 %�(� �� * y- 
( t�. .(4  ���	. 7�? &' �D&'–  t�. / �� �?

 4: �a
2 y- 
(1  ��
s 7�? &' �D&'– .7-� �;
. �1% ��& / 7-� E;�/ �
A�� 4�
-� K
s &' �'/��(  J�( ���

 ��
#&5� / J1�; �'�? �(�. �F��( %1� �� �-

-'4�
�� – �( %1/5; ' 	�() �.�� �4�&�!	� & �1393 �!. .(2 

��& ��F� �( 4��� �& '
<
�� �F��( �� �-

-' ��� �� ��+� '
<
�� �;&/ �-&
� '& ( �'/��( .��'�����  ��

 �0 �-&
� '& ( �'/��( ���	. �	�� .7-� ��. E;�/ (�50
( �
A��) �
A�� �&�
��- 4/� �� �? ��(�' &' �0 7-�

���/  4�
1� �&�
��- 4/� / �
A�� �!�1� �� �? � �� .'&�' &�
; �
A�� �&�
��- 4/� &' �'&�' 4 	��& 7+- �<�- ���

!	( %1�
���� ���&��� ��./& �
( / �� �50
( �& '
<
�� 7.' �0 �3���( '& ( �'/��( �� �? ����� �0 7-� %

 '
<
�� 7.' 
�
�� 0 �
8
�: )�� -& y- � & 0_( �'/��( .�.�� ��. E;�/ �50
( 4�
1� &' �7-� �'�' ��!��

�4�&�!	� / 4�1
C3?) 7-� ��. ���. �1392.(  

  



  

  

  

  

234  -----------------------------------  +� ,��-
.� /0*��1 2-�3�� 4 ��
5� �6��7 ���	�8$  ���69 
:��; 1398  

 

  
 C��1: B
�6 ��*3��)
K� ��A� �*KF� ��A�I �E
F�  



  

  

  

  

235  --------------------------------------  �
�> �?@ A�0+B �) 	����7 )��4 /�(: �...  

 

  
 C��2 :��5��� �*KF� �! �E��E� 4
2��� ��*3  

  

B
�6 :�*KF� �L
E  


#' �� ��
	� ��"# {�� '
<
�� �1�? 
�. �

"# &' H�A�? ��!. %�(� ��F� &' ���� .7-� ���� �8
3(  �-��.

1:250,000 %�(� 4�(��-) 7-� ��. c&�5# ���	
�� ��"# �

"# %1� ��
� �/�-  �? � �� %��Y	� .(& �0 �-��.

�� . ��%�(� 7+1& � %�(� �&� �� ��-��. �( �8
3( �

"# %1� K �? ��
� �& �
��- .��1�	�  

�
��� L1�
8 4�5�( )�
��v� �� �? � �� �f#�1
� 4�5�( &' 4: 
\� / �
8
�: ��� ���
�: �!. ���  %1� �/& 
� �
8
#

�
��� �� # '�� ��!C� �� ��� 4� %- �� �
8
�: ���  �& X�( %1� �� 4��-& ��
� .7-� ��. �
��'
� )/�C
( �A"� ���

�� �� B!2 �
�#&�0 ) �1� � ���1:55,000 '�� �� �"� �- �(L�&� �1��8�
v? 4�(��- 4�  �
8
�: ���Qt1 �Qt2 �Qt3 

4� ? 4� �2 ��) � %1
� (�"�1�-��. L�/q� &' .7-� ��.  &' %���� )�3���( &' �
8
1_� )& D �����( ���

����
� �'
<
�� �1�? 
�. �

"# 4�	
��- ��
� �0 �. 78�1 �1�� �'�? / ���- ��. '�U1� ���- ��"# .���  ���

����
� %1� &' �����( ���;  �

��� 6�	. ��
-�& ��&�' ��–  �&/�� 6�	. / �&/�� K �?–  �

��� K �?

.��
"�  

�C�~( 4' � �&�' 
� �/Z2 '
<
�� 
�. �

"# &' ��"# ����  �#q1/ ' � �� �#���&  4��� 5�� �& 5v��
-�& L�"# ���

�( c&��8�
� ��<1�? �1 �0 ��' �( �2��� �& '�1 c&��8�
� ��<1�? &' .�1�	� ���. ���.  &��F( �� '�3
( ��"# ���



  

  

  

  

236  -----------------------------------  +� ,��-
.� /0*��1 2-�3�� 4 ��
5� �6��7 ���	�8$  ���69 
:��; 1398  

 

�� .��&�' ' ?/ ��/�C
( t�. ���� &' ��-Z0 & * 4� ? ��#���& ��"# ���  �1/�� ��&�' �0 ��"# ���� ���. %1
�

�( ��? ��"# ���� ������ &' �7-� �

	0 t�.  �4�&�!	� / 4�'
	��2) '
�#1393(  

C D�*KF� g��	� J
�+ 4
�  

�- &' ' ? ( 7"!. d �� �/
��� �1 / �1�? W��F�� '�U1� tA- �
- � �� L+� /' %�� 70
�%�(� &�
� �-��.

�( �
- �' . �( PZ*� �"# 4: �� �0 4�&�!	� / ���"� �	�( 
�() ' .1378.( ��  �F��( 6�38 ����"#

�( �&��8 ����"# �� 4� �  �&��8 �"# �'/
� 	�� ���	. �"# �4�F��* �&��8 �"# �4�
�� 6�	. �#���& ���(

 �"# ��91� �&��8 �"# �%1/5; 6�	.�&��8 0 �"# �'/
��. �"# ��& 6�	. �"# ��& K �? �"# �[51
�

�!.) .'
0 �&�.� �
A�� 6�	. �&��8 �"# / &5� �&��83(  

  

  
C��3: C D ��*3 ��)
K� ��A� �*KF� 4
�  

  

�
N 8��  

%�(� ��� . �-&
� �"# �1�-��. 
� ��5�� E���( �� I�3
( �-��. �( &� 
-� �� &�5�� .�.�� c/& / ��  &' �2 �
( ���

 ��
� ���(� %1�%�(� 4�-��. �( ��	? 4: �� �0 '&�' ' ?/ 
�
�( t���( &/
( �� 4� � B!2 
�"C� ���.  �1� � ���



  

  

  

  

237   --------------------------------------  �
�> �?@ A�0+B �) 	����7 )��4 /�(: �...  

 

&�5�� / 6�( �&/' ��& �� 7.�'
� I�;' ��� ����- ����
� 7.�'
� ��( ���( )�8��
0�  / � - () ' 	� �&�.� .... / ��

 4�&�!	�1378(  

����� �( d �
( b�� ��( �1 &' %�(� c�
� )�
�� �	0 %�	+� �� ��5�� 
�� ��� ��
� )�
�� .' .  &' ��

4�!( / 4�(� ������� �0 ��1�
. &' / �3�; )& D �� ��.�� 
X� �( �e+�( ��5�� �1 �0 ��1�
.  �3�; ��5��

�( �-&
� ���	
�� )& D �� ��.�A� �( �p�&� �& �� �&�� ��5�� 
�� ���	
�� ����� .' .  n�2 4: &' �0 ��'

7�3�; ��5�� &�
!� 72
- / 7�3; ( ������� &' 7�3�; n�2) ��  �� %�(� 70
� )�e+�( )�
��v� &' %��Y	� / ��

�( (��5�� 7�3; ( / �#&5� � / ��. �1�-��. ��� ��� # �� JX�( ��/& �1 &' / ��(:&' �	0 )& D �  t�0
� ��

:�� ���&�A2 ���	
�� 
�� ����� ��D� ���
( .''
# J�-
� ��5�� 
�� �� �

�(�0 
1 e� �� �� .  

�	�� %��3� ��
� ��� ��
� �	�� %1
�
\~( �1 �� 4: ���"��( / 
�� '�U1� &' �� ���- �1 / ��� )& D �� �� 

���

(�&�� %��3� ��
� y��/& K�+
�� ��5���#����0  71���&' / �F��( 7��- %�(� ��
� �� &�#��- / t-��(

 4�&�!	� / � - () ���
* ��
� %�(� �1�. LA�? ��� 

(�&�� �A-��(1378(  

n�; %��/� ��
� �3���( ��
� %�(� �� ��(�0 ^ ����0 ���� �

"# �1 �5�� ��
� �( �F��( ��� & X�( %�	� �� ��.��

��5�� L+� &' ��. ���� ^ ����0 �� 
�� / �-���( �-��.  �'�C
-� ���-
�. / %!"( ���& )�F�F�� 50
( �
1_�

��
� 50�
( �0 &' ' ? ( )�2Z*� >�-� 
� ^ ����0 %1� .�.  ��5�� 
� ^ ����0 %1� &' .7-� ��. ���� 4��? �&�<�

��#&5� ��&�'� Mb Ms, Mw, ML 7-� &�(: y��/& >�-� 
� �0^ ����0 &' ' ? ( )�2Z*� %�� �  �
��- 
A
3( ���

��
�'
� �3���( ��
� .7-� ��.  �� ����
� �1�&: �9�1� �&/'���� �&�<�  6�-)1995 -1975 ( %��Y	� /�!A. ��� 

��
�  �&�<� 6�- ��) �15�8 p� �"- (1996 %�(� ���(� &' .J�
8
# �
�� (4 �0 �� ��
�  ���FF�( �� 5�� �+1&�� ���

 
�X� 4 "�1/)1930( 5�-
A(: �)1974( 4�1
�
� �)1977/ ( L�� �	� ��  �1 �( / 5�-
A(:)1982(  �'�C
-�

�' 	� .J1� ( ��k�	
�� c/& ���. �
8
# &�0 �� �3���( %1� &' �0 �./&�  W ;/ 6�	
�� �� �? � �� 4: &' �0 �.��

%�(� �1 ������-  �	
�( ��
�P%�(� 4�	� W ;/ 6�	
�� �  &' ��
�t  ��& 0) �& 6�-1968�( �( �� 4� � .'&/: 7-'  

  

��+
�
�4 Q
*�-  

���? B

�- �6�) 4
� 4�  

%�(� �	�� ���"��( %�(� y1�
. �� �? � �� ��
��( )& D �C�
+( P
* �� �-��. 
�� ����� &' .'
�#

%�(� ��
� �	�� 4� �2 �� �"# �1 4'
0 `+�( ��
� �8�0 �1��� � / 7;' n�2 )& D &' ��
� �� �'�C
-� ���

�X8��( c/& �1 �6�38 ����"# �� �'�C
-� �� 7A"� 50
	
( 7��-���&�0�	�� 7�3; ( 4: &' �0 7-� 
� ���

%�(� ��
��	�� )& D �� ������ ��� �
�( ���( 7�	-� 
� 0 / 5�&� .) ' .1984( 7��- n �C( �� �? � �� .

�( 50
	
( ��
� �	�� 4� �%�(� I�;' ��( %��3� �� ���� �1 / )��p5? I�;' 7���. �� ���� 4/�� �& �
��-

 .'
0 %��3� ���'��1/&�	�� ��
� ��� 4��� ��F� �/& &' �� �&�' �0 ��
"� %�(� �
- � �� �
	"; 7�3; ( ����' �



  

  

  

  

238  -----------------------------------  +� ,��-
.� /0*��1 2-�3�� 4 ��
5� �6��7 ���	�8$  ���69 
:��; 1398  

 

`��. ��
� ��� `��. %1� .��.�� ���"!1 �� ��
� ��� 

(�&�� 4�	� E;�/ &' ��  �( 
�� ����� &' �0 7-� �1��

�( &�
; 
X�  W�3. &' / '
<
�� �F��( ��
� .(.../ 
�0��� ��#&5� �7�#��� �&/' �7���38 �
� 
�X�) ��
�#250 

 4: o�
*� �

( ��032 ��
� 4/� �
8
# 
X� &' ��"# ���  ��
� ��& 
0�8 �(�	� �� �. �3- ���
( %1� &' .�.

�	�� %��3� ��
� �� �	�� 4'
0 6�( &' �0 ��(� 2 .��
�<� &�
; �? � '& ( ��  ��' � 
X� '& ( L�/q� %1� &' ��

�( �'�1� '&� ( �(�. 4/� �� � 8& ( p� &' 
��v� �(�2 %��/� .�� . �	�� %��3� &' %��Y	� .7-� ��"# ���  ���

�
�� �'�' �� �� ��
�'
� ��� ��
� �!A. �� n�U�� )�3���( .7-� ��. �'�C
-� 5�� �& �0 �&�<� �"# '& ( &' ��.  ���

��
� �'�' 4��� ���' &' ��k * ��� %�(� 4�1
? &' �"# �1 6 * �0 �0 ��� ��
� �	� �
+�"# '
C�( ��  �!�� �' .

4: �� �� �( '
C�( )�3�; )& D �3�; ����
( .���!.�( `+�( �"# �+1&�� &�
8& >�-� 
� ��"# ) .�� .  

 �!.4 �	�� ��
� ��� .��' �( 4��� �& �3���( '& ( �F��( ��  

  
 C��4���? ��*3 :�6�) 4
���)
K� ��A� �*KF� 4�  

  

�6�) 4
������
# B

�-4"
L  

 ��
�%��3� ��
� %�(� ������ 

(�&�� �- �� �F��( 
� �5��  �	
�( ��
�(Mmax) ���
� t1�
a �5��(a, b)  �
� /

%�(� '��1/& ��
� ��(λ) %�(� 4'
0 ��? �� B� %1�
���� .J1&�' ���� ��
� ��
� t1�
a �	�� 
� �� d �
( ���  d �
( ��



  

  

  

  

239   --------------------------------------  �
�> �?@ A�0+B �) 	����7 )��4 /�(: �...  

 

�"# 5�� / 4: �� %��3� �	�� 4: �� 
e��( ��"# �3�; 6 * / �* �
( ���  
�0��� �#&5� 4� 
� 71��� &' �0 ��.

 y��/& >�-� 
� �&6 *- %�	+� .'
0 �A-��( �#&5�Mmax Hk 	3( �#q1/ >�-� 
� ��
� 7���38 ��0 ���  / ��

7��A. %�(� ��� �( )& D �-��.  4'
0 ���� ��
� '&� ( t��s &' .'
�#Mmax  �#&5� %�� ��
U� 4 �-
#& y��/& ��

�( �'�C
-� �<
+�"# w�- / 6 * 4 Y	� L�"# ���

(�&�� / �!�� 
!� y1�
. / ''
#.  / 5�/

7�	-�
� 0)1994 �� d �
( )�2Z*� >�-� 
� �(244 %�(�  ��	? �� �4��? 
-�
- &' ��
�12 %�(�  �4�
1� ��
�

�'�' �p�&� �& �'�3
( y��/&  �<
+�"# 6 * %�� y��/& .��
"� 
�'�	
2� ���; &��"� 
<1' y��/& �� 7A"� �0 ���

%�(� �#&5� / ���- �"# ,�
+( W� �� ��
� ��
�  ��7�	-�
� 0 / 5�/ )�3���( >�-� 
� )1994 (&' 6/�?1  �p�&�

.7-� ��.  

o/
3( �� �!1  / %1
��	1�; %1
� ������ ��
� �0 �1 �� ����&��
� �
�#�� �5���( &�0��� ����& '/& ^
A�� #- 

����&) 

�1& ��5�� ��#&5� / ���/�
8 %�� �� (�� �(.�.�� )1(  

)1 (  logλ = a − bM 

 4: &' �0
 %�(� '��1/& %�<���( ��k�- ���: ��
�  ��#&5� �� ��M �a %�(� %�<���( ��k�- '��3� ��
�  ��#&5� �� ��

 / 
CD �/�"( �1 

���b %�(� �A"� 6�	
�� ��
�  ����� 0 �( 4��� �& ^&5� / 

(�&�� .��'  ���a  /b  
� Hk 	3(

�'�' �/& 
� c��
� >�-� ��
� ���A( ��� �	�� 
� �5�� ��
� �( �A-��( 
X� '& ( ���  .�� . �
�#��� ����&

 �3	U�& 0_( �1��� � ���' �� t�s� ��/ ��'
0 �C� �& ' f� 7f�	�� �f�� 
�  �3	U� �
�f#��� �f���& ��f�

7-� ��. 4��� 
1� y��/& )& D �� �0 ' ��( '����f�� c/& %f1� �� �'�C
f-� �

�1& / ^
A�� # )2) / (3(:  

)2 (  λ = exp	(α − βM)  

)3 (  β = blog10     α =
�−����

log �
  

7-' & X�( ����
� ���

(�&�� �� ���1 !�0 c/& �� ��3���( '& ( �

"# &' �5��-6/ �-)1992(  ��. �'�C
-�

%�(� �#&5� 7�3�; n�2 c/& %1� &' �
1� 7-��'�' 4' � �(�0�� / ��
� �'�' 7���' ��5�� ���

(�&�� %�	+� &' ��

�(.�� .  ���

(�&����
� �� ��  c/& �� ��(: 7-'�-/  !�0 6/ (K-S) �	�� ��
� ��
� ���  6/�? &' ��2  �'&/:

.7-� ��.  

  

J�>Y1B
�6 �D�"! � ��KE �5��
 D JA	 B
! �!��� : �6�) (Wells and Coppersmith, 1994)  

Length range Magnitude range Relationship Fault type  

432 ∼ 3/1  ٦/٥ ∽ ١/٨  Log L 12/1  +16/5  =M Strike slip 

85 ∼ 3/3  ٧/٥∽ ٤/٧  Log L 12/1  +5  =M Reverse  

41 ∼ 5/2  ٢/٥ ∽ ٣/٧  Log L 32/1  +86/4  =M Normal 

432 ∼ 3/1  ٢/٥ ∽ ١/٨  Log L 16/1  +08/5  =M All 

 M: Moment magnitude (or surface wave magnitude) 
L: Surface rupture length 
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 J�>Y2�6�) 4
������
# : �! 4� ���? 4��! �>�O �E� �6�) 4
� 4�  

���? ��
�� ���? JA	 M Max β λ 

1 114 5/7  4/0  18/1  

2 106 4/7  3/0  2 

3 91 4/7  28/0  84/2  

4 90 4/7  5/0  5/2  

5 40 0/7  26/0  2/1  

6 83 3/7  23/0  56/2  

7 44 0/7  18/0  3/2  

8 105 4/7  16/0  5/1  

9 55 1/7  7/0  8/1  

10 91 4/7  8/0  3 

11 96 4/7  45/0  6/2  

12 84 3/7  63/0  32/1  

13 73 3/7  54/0  4/1  

14 56 1/7  26/0  6/2  

15 157 6/7  49/0  7/2  

16 167 6/7  87/0  5/3  

17 71 3/7  76/0  2/2  

18 98 4/7  56/0  1/1  

19 166 6/7  91/0  3/1  

20 161 6/7  65/0  4/1  

21 140 5/7  57/0  1/2  

22 64 2/7  32/0  1/3  

23 170 6/7  82/0  03/2  

24 87 3/7  31/0  8/2  

25 106 4/7  45/0  16/1  

26 84 3/7  46/0  8/1  

27 70 2/7  86/0  34/1  

28 66 2/7  51/0  85/1  

29 95 4/7  63/0  52/1  

30 60 2/7  92/0  68/2  

31 74 3/7  76/0  75/2  

32 104 4/7  63/0  42/1  

33 55 1/7  23/0  9/0  
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Abstract  
The geological position and faults of Iran have caused earthquakes in the country throughout history. Assessing 
the seismic hazard of Tehran as the capital and its suburbs due to direct impact on the city of Tehran is very 
important from the viewpoint of earthquakes and the risks and possible damage caused by possible earthquakes 
to rehabilitate the more dangerous and vulnerable areas, as well as the creation of suitable facilities for the time 
of crisis... The hashtgerd range has high seismic activity due to its geographic proximity to Tehran. This is due to 
the construction of Hashtgerd new town, which has caused the extraordinary increase of human and urban 
densities in recent years to reduce the need of the region for more accurate and more rigorous surveying of 
seismicity. Risks make it special. In this research, using the conventional method of probabilistic seismic hazard 
analysis, the study area is located at 250 km radius of seismic studies and the estimated seismic riskiness of the 
area was estimated by analyzing the results. According to the study, the north and east of the region have higher 
fault densities. Also, according to the iso-acceleration map for a return period of 475 years, the maximum values 
are in the northern and northeastern strips as discrete zones and also in the southwest of Hashtgerd city in 
Najmabad area. The southern margin of the Alborz province generally has relatively less accelerated areas. The 
Hashtgerd city in the high danger zone ranges from 0.38 g to 46 g. Also, the map for the return period of 2475 
years indicates that the maximum values are in the south of Hashtgerd, and Hashtgerd is in the range with an 
acceleration range greater than 0.68-0.85g.  
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