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'�'� �D& D&'�2 �	 ��cS ���t0 R�' �� ����	 ��%� �\N� 
�(&�= k�= ���#��
 ��<��	

���# ����
 ���	 ������ ���' �QC  + 
�� �	 
���� �<2 � ��' �\N���'  + ���<;!/ �	'�	 k�= 
 

)
'%&%�2 �1968(  !/  '$�� R��*2 
'�	�(&�= ���<; ��0 o�	 ��?��� 
' �;�A ������<0 �'�-� �	 ��;�A 
'

��0 o�	 ��?��� .��' ��� ���Q��' `%# 
' 
'16-T0175/A  `%# 
' ������<0 �16-T0171 �&�� �=�� �� �� � 

_��<&3 �� ������'�#�=��& Z-*�'�%��� 
' ����
+ X�^#' �(A .���	 _��A ��' ��� ���Q��' ��#
�� 
 ���-�3 �

��?��� �<� >�P)����  ��# '� d%� 
��.��� 

 

                                                      
1 - Clayton et al 

2 - Yokoi 
3 - Control 



  

  

  

  

236  -----------------------------------  /� 0��1�2� 3�4��5 61�7�( 

�� 8��+ 

�9� (19 ( 
�'�1398  

 

R�:Q 3: ��4 2�! �G* ��Z	��������G4 � A�  

A� ��4 2�!  ������G4  

��4 ��:�- 8   ��B R��(mm) 155  

 ��4 O+ ���!�(mm) 2/5 ×8 ×8/0   �ML �fB�:S(mm) 20  

 �G* R��(mm) 43   \�� �ML(mm) 35/6  

�G* �ML (mm) 27   q�6� ?�d
�(mm) 35/6  

 A�
K ���:�� ) Q a�o �����K

Kg/cm²5/0 
(N×mm)1/17±96/341   \�� VM(�(cm²) 3165/0  

�G* ��=� �����K 5 %N× mm/rad±849/108  
)v��L A��! a�o A��
� 

Kg/cm² 3 
Kgf25/0±10/5  

A�
K ���:�� ���:���=� ^�
(� Kg/cm²00/1-0  
)v��L A��! a�o A��
� 

Kg/cm² 5/4  
Kgf28/0±71/7  

 A� B�> A��! A�
K ���:�� ^�
(�

)@= 
Kg/cm²20/0-0  

A��
� �� �G* �K���* 

Kg/cm² 5/4 
mm6/35  

 )���(� A��! A�
K ���:�� ^�
(�

���
!  
Kg/cm²50/2-1  

�G* A ��=� ���
'�B ���B�* 

kg/cm²  
Kg/cm²01/0±2166/0  

]'�> ?��  Kg20/0  ]'�> ?��  Kg150 /0  

 

:J+���C a���� 2��  

 ��� ����0 o�	 ����
+ h��' ��� X�^#' �A�� D^" �"'�  
� ����
+ �& ���� ���+ Z-S �	 $�# �������<0 � 
'

 Z\� �� �� � ��'3 �JC�� �	 �N�# ��&'�" 
3  �� 
'�	 >�����
+ �'��2 �'�*2 .��' ��� ����� �{# �� D� 
' ���

��?��� 
' X'�& ��5 S�� .��' ��%	 k�= �*�;W �	%W� �� � ��	��0 o�	 �=�/ ��#%� �	 
' �& ��' ��%	 
'

 >�� w��5  ��'10 .�����	 d�Q2' k�= �� o�	 ��#�p 
' ZC�" ����# ���# ����
 ���	 ������ ��(����
+ 


�� R��*2 D���!� >�%C �	 '� k�=.�<&  ���<;!/ ������ �������<0 � ��0 o�	 ����# 
' ZC�" ��%� ��'�� D�� �	

�. k�= k��NC' ��
'�#' Z	��' 
��� Z��)6.(  

 
 P;�6 :��4 2�! _+��� �� �:� �=� ������ (a) � ������G4 (b) ?��@
= := p���� �� 
M(� O+ 
! g�!��  
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_+��� w�! �  

 d�� e%<A  + �J& �'���' �& ��' 
��#��� �#�=��� B� � ��!�� �#�=���_ ��	 o
� �(A .��' e�l _�-�

 e�l _�-� $�# ��N<� E��l_  �#�=��� �(A � �'���' u��' �	 q��\2 R�' �� �Z��� R�-� �	 ��' d�� e%<A

 �#�=���  ��� �	 >�	%�� Z-" � 
��	 ������  ���' ��#�=��� ��	 �-� Z"�� ��*4� � ��	 o
� �(A �	 �;!#

.��' ����� �'�. ����	 � �*��N� ��%�  

�)	 ��#�=���  �%	 
��#��� Z��� �	
' �#�=��� fJ�)� 
�� ��� D�!�2 ���� �� �	 ��	 �	 �;!# �'���' �{# :�#'

Z��� � �%-S �

'%� �'���'  _��A)4�� mS�	 ��	 o
� �(A �	 �;!# �#�=��� �'���'  �%	 �%-S .( >�	%�� �& �%�

�	 ���� 
' r0 h��� Z-" ��'%�� �& �2�%C �� �#�=��� _�#�&�<�Q�	 X'� �	 h�<��	 ���
 E�� 
'�'� �#�=��� 
�� �� .

���0 �� �  + 
�� �	 ��� j'�"' �� h���	 ��	 o
� �(A 

'%� �#�=��� �& �2�%C �1#�� B�  '%<S �	 Z0 
��

�� 
��	 >�	%�� 1-^2 mS�	 ���*4� R�</ �� ���	 �	 �;!# 
��� �(A �{# 
' B�
 �� � B(& �� .����

.�<�!�  

����\� �� ����� ��%0��	 �	 �� Z"�� �� �*��N� ��%� 
��  ���" �� � D& ���!	10  ��'20 .��' �C��  ��

�� ��
 D)� @%-*� �& ��'� �%A� 

����& 
�(<��
 � ��!�� �� ����\� h�#%�# ��& �& �2�%C �� � �#%�

�� � �<�!� ������ �*�!� ���!	�<� �<#'%2g .�<��	 �#�=��� _�#�&  ��� 
��	 >�	%�� 
' 
���
 D^"  >�����
+

�  ��# ��� X�^#'�����\� �� �(&�= ���# ����
 ���	 ������ �& ����#�=��� 
  
' ��-&  ��!��25  %J�&

.��' _����0  _��A4  '�  ��!�� �#�=��� �	 �%A%� ��������� 
 �
�� �� ����\� �� �[�\� � k�= >��C%P=

��  ��#.��� 

u��'�	 �= >�*��N�k ��<�� ��<(�)�R ' 1��A ������� '�1383�( k�= ���	 � ���� ��!  �	6 `%# �Q2�B 

k�= .��' ��� ��
  ��� ���J k�= ��'� �� 
 ��� ���J�'� �	 �'�-� �(&�= ������ R�
 ���� X%� '
� k�= �� 


 �	 ���	 ����'
� qW�<� 
'�'� ���	 ,���� � l�Z	�.� ��;W�<	
 �	 qW�<� ��� � B�=. ' ���R �\2�q 	���  �� k�=

 ��&'�" �JC��500 ���
 �
'�#' ��	 �	 �� Z"�� �� � �#�=������
 *4� �2 ����� ��" >�	%����  �{# 
' �#�=���

�������0��
 ���	� .���� u��' �	 ���?����
+ 
�(#%�
+� X%� � X%� g2�-S �(&�= `%# ���J� ����� R��*2. 

���!��=� ���& 
��?-�/ 
�W �	 ����� ��%0 �2 ��� mS�	  ��!�� ��� �� ��=' 
�� �*�� �	 � �	�

 
' ��-& �#�=��� ��	 �	 �� Z"'%� �� ����� ��%0 .�%� ���$�' ���	 
�(<��
20  >�%C R�' �� �& h��' �C��

��'�# 
��	 ������ 
' 
���%JA �� �#'�</ ��p�2 )��1  � '���-� �2003 � '���-� � �%0 �JS �1393.( 

��  ��# >�*��N� ����
 ���	 ������ �'��� �& �����' b�;2�' �� k�= �#'�� �" �	%W� �'��� �	 �(&�= ���# 

)%� �#2  � '���-� �2013(:@%-*� � ��' D& ���!	 �(&�= �#'�� �" �'��� ��(&�=  �%	 ��J�� � ��%� Z��� �	 .  
'

                                                      
1 - Li et al 
2 - Neelu et al 
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25 �-# ����	 
' ��-& $�# �(&�= ���# ����
 ���	 ������ � �%�25 �(&�= ���<;!/ '�� h��' _����0 %J�& 

��  ��# $�# �J;. >�*��N� ����# ���W 
' .��' ������ �*�!� k�= � ��%	 D& $�#k�= �& ��� �	 ��N<� 
��

 
' ��-& �#'�� �" R��'�25������ � �2 
���04 �#�'� �S�� �� 1	�� ��� �� �� X��  ��&%J�)1389.(  

R�:Q 4 :���= ���:�� �� �
�� � \�> ��
7�Z> ��Q�� �;
'��:
� A��?��@
= 
��>��� A�� �!  

P�� ��Z�	�  
��>��� ��:���*   PS�= �� V����

��! 
! ��  

 ��Q�


=���- 

��! 
! �� )�= A�� E
�� ��
7�Z>  

\�> )*�!  
)dϒ

(gr/cmᶾ 

Cu 

(Kpa) 


����  ��/ e+

�-�# 

˝39ʹ30ͦ48  ˝10 

ʹ46 ͦ 61  
�%-S :�;���2  k�#' ����� ��%0  �����  X%� 25/1 19-22 

B(& �� 
˝ 31 ʹ 49  ͦ30  

˝ 39 ʹ 45  ͦ61  


'%�  �*#�� �#%��� �.�� ��'�  ��J�� X%� 24/1  18-21 

 B��$#) Z��" �'%��

 D��'�	' 
�����

(��	+  

˝ 6 ʹ 50 ͦ 30  

˝ 27 ʹ 45  ͦ61  


'%�  

 
�� R��




����&  
��'�# ��J�� X%� 29/1  17-20 

B�
 �� 
ͦ ˝ 45 ʹ 53 ͦ 30  

˝ 45 ʹ 40  ͦ61  
Z���  �#%�!� ��N<�  �����  �����  -----  �����  

 ��!�� �� 
˝ 10 ʹ 55 ͦ 30 ˝ 

58 ʹ 31 ͦ 61  
Z���  

 
�� R��




����&  
�����  X%� 24/1 18-25 

e+ �%(# Z0 
˝ 42 ʹ 57  ͦ30  

˝ 44 ʹ 29  ͦ61  
�%-S �;���2  �*#�� �#%��� �.��  ��'� ��J�� X%� 28/1 17-22 

 * �y� �� T'�U ��! ) Q 
! )�@� 
��>��� ��:���.)=� �:� 
�*�K  

��  ��# �R���0 >�*��N���� B�= e@�2 �(<2 �# �& ��� ��� �� ������� ��pg2 �\2 �4'�' ��J	 � %��� 


 �*;<�  '%<S �	 $�#  ��!��
'�	 �� ��;l � ��� � 
��	 >�	%�� ���%2�<��	 ) � '���-� � �&�(� �#'�1395 .(

�� ��N<� �� �& ������	 R�'�	�<	�'��� �#
�  ��!�� �#�=��� �-� �	 ����^� 
�(<��
 
' '� 
��	 >�	%�� 
' 
���
 

��  �%	 �!� ���'�# �%A� �*��N� ��%� ����\� �� s��= u� k�= � ��' ��J�� X%� � X%� k�= ���	 .�#��+


�(&�=  �#�=��� Z='� �	 >�	%�� Z-" � ������ ����2 mS�	 �(#+ D& ���<;!/ � �#�=��� ��	 �	 �� Z"���� -

��  ��# ��N<� �� ����� >�%C >�*��N� R�<v-� .���� ���	 o
� �(A �	 �;!# �
�� B�  �%	 �%-S �& ���

�� Z\� �� 
��	 >�	%�� 1-^2 mS�	����  ����J�)1382��'%�� E�� ��*4� � d%� Z�'%S u��' �	 .(  �#�=���

����\� ��  ��!������ �*��N� 
�� �
�� �	 >�	%�� �p' 
����' ��� s)�� ��������� ) ���-� _��A5 .(

�*��N�
' �2 ���� >�	%�� �& �����  ��# �<��
 R�' �� 
' 23/0  E�� B� 
' �<�!�# ���. ��-�J��20  �A��

 �S�� �	 ��	 B� [�%230 �<<& �%;S ��#�p �	 ��-��#�� )�'%� �21  � '���-� �1996(.  �	 ��� ��'� >�	%�� R�'�	�<	

                                                      
1 - Tsoar et al 
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��#�=��� �& ��'�' �	 ���. ���' ����  + D{S' �)	 � ��� Z-" ��	 [�%2 �#�=��� ��'%�� E�� 
�� �	 �&�" 


�� u%;\� �^#+ �� � �%	 �<�'%)#.�#���  

 �<2��;S �� s=�� R�' .��' ����� �'�. �{# �� �k�= ������  '$�� R��*2 �(A �s=�� ��(/
'  ������ ��%0

= ���<;!/ �k�= 
�A�	 D^" �"'�  
� � k����	  
� ��;2'�� �J!J� Z�J\2 o�� 
' ���Q��' �	 .k�= �	 ���

 ����� ��%0 �;!#  
� �[�'�� R�' �� .��' ��� X�^#' ����<���& ��� 
' �(P=�� ��-�' u��'46/0  
� �

 k�= 
�A�� D^" �"'�28/0 �k�= ���<;!/ �16/0  k�= ���	 �1/0.����� R��*2 �  

' ���Q��' �	 ��*	 �J"�� ����'$�' X�# 
 r�%/ >�%�!&'1������ �	 �;!# Z\� �� 
����' ������ �;��\� 
���0 

 ���-� Z��)7 h���	 ���/%& ���� �;��\� ��S �/ �� ��'�%-# R�' �� .(�	 �2���0 ������ �<*�  + 
�(&�=  �%	

������ �(A 
' ��#%�!� ��N<� �� R���� �'�. Z��� �	 �B�
 �� .��' ��N<� 
���0 ��%;# ����	 Z	�. �k�=

.��'  

 
 P;�7:  .)=� ���
! J+�=�* �G�� 
!��;<�B �:Y������ E+� �� �\�> A�+34 J+�=�* ������1 �� 
�
� ��< 
! NC A���� (2 ���+� (

 Pv�S3 ?��@
= := (4 � N��� � P4 (5O B := (  

 R�:Q5?��@
= 
��>��� �;
'��:
� A�� ���= �! A��! ��!�=� �H� :  
P��  ����+� T
� � ��@! z�Y ���� ?�d
� A��! ��!�=� ���= �! ��!�=� �H�  

e+ 
���� �� �-�# ��/ �	  D& ��'%�� E�� � [�%�� ��!	 n�S D& D&  

B(& ��  ���
 ��'%�� E�� � [�%�� ��!	 n�S  ���
 ���
  

Z]�" �'%��  
�%-S ��'%��  D&  D& ���!	  

B�
 ��  
�%-S ��'%�� � D& ���!	 ��!	 n�S D& ���!	  D& ���!	  

 ��!�� ��  ���
 ��'%�� E�� � ���
 ��!	 n�S  ���
  ���
  

e'�%(# Z0  ���
 ��'%�� E�� � [�%�� ��!	 n�S  ���
  ���
  

��  ��# ����# �2  ��!�� ��� �	 
���� e+ D^" � h��'� �'�.  ��!�� �#�=��� 
'��	' �� �& B(& �� �& ���

� ��' ��!	'� �� R�' �	 
���
 �" �
�� 
' ���  '%<S �	  ��!�� �� 
������� 

����& e+ �)0 D(� 
��

 �	� � �<�!� 
��	 >�	%�� X%^� n�*� �� ���N<� �W�;2�' Z0 R���-(�  '%<S �	 e'�%(# Z0 �  ��!�� ���

�� ���& 
��	 >�	%�� [�%2 qW�<� R�' �� �#�=���.�	��  

                                                      
1- Expert Choice 
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A�
K 
�
��  

�'�. �{# �� �J�!� �� �q��\2 R�' �� ������  '$�� '��	' .��' ����� B��$# Z"�� ��	 �	 �� �-� 
�(&�= 
���0

�
�� �	� [�'�� �r�� � k�= >��C%P= � ����� ��%0 u��' �	 ���������� 
��% �(A � �#�=��� ���Y%�%��

�%	 �#'�$�� >�	%�� ��<�' Z��� �	 ��J& �%W �	 .��' ����� �'�. ����	 ��%� �E��l ��	 �	 �;!#  + � ���<;!/ � �

������ h�#�'� �-& ���!	 
�A�	 D^" �"'�  
�:c��& �(#+ 
���0  � ����� ��%0  �� D& � ��' �*�;W 
��'

�� ����2 '� �J�!� R�' ����� 
����	 o
� $�# � k�= �	%W���  ��# ����# R�<v-� .�<& ����&  o�� q;W �	

������ ��;2'�� �J!J� Z�J\2 D& 
' �(&�= 
���0������ R�����	 ����%W �	 h��' ��,�� ���
 �2 �	 b%	�� 
���0

����\�)B(& �� 
185/0����\� �	 b%	��  + R���-& � (�-�# ��/ �	 e+ 
���� 
�� )226/0�� ( .���	

Z\� �� � ��!�� �#�=��� �-� �	 ��� Z-" >�	%�� � ��' E��l ��	 o
� �(A �	 �%-S ��#�=��� �(A �& ����

�� E�����
 �#�=� ;���2):� �-#  + 
' y��= �	 ���. ��#�=��� _�#�& �	 ���� 
' r0 h��' (
�%-S Z\� �� � �<��	

�� 1-^2���(# .�<	��:�  X�^#' >�*��N� u��' �	��� �
�� �& ����� s)�� ����t0 R�' �� ���������� 
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��pg2 R�����	 
'�'� �e'�%(# Z0 R�<v-� �  ��!�� � B(& 
����0 �#�=��� Z='� �	 
��	 >�	%�� ���� 
' 
���

���<�$� ���� �-� ��J�!� R�' �& �<��	.�%-# ��'%= Z�-\2 ��#�=��� ��!� �	���@ �(A '� 
���
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:�����  

�
�(� �X��� 
��Y' )1382 ���&� 
���	+ 
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Abstract  
Sistan River is one of the main rivers in Sistan plain which has the various hydraulic structure built upon it. Parts 
of the river and its structures have been influenced by the entrance of sediments into the river’s bed which are 
due to several reasons such as drought, extreme wind, and transportation of fine sediments. The research regions 
included the water entrance to Chahnime, Kohak dam, Zahak Dam, Sistan Dam, and Nohrab Bridge. In the first 
stage, the direction of the river in respect to dominant wind and the condition of shores facing wind are studied, 
and the natural and artificial obstacles, such as vegetation, natural heights, and buildings, which were in the path 
of the wind, were determined. In the second stage, soil texture, dry unit weight and soil coherence of shores 
facing wind were measured.  Based on the research, the Sistan River direction was parallel, oblique, and 
perpendicular in respect to the dominant wind direction. The soil texture was mainly silty clay with gravel, loam, 
and loamy sand. However, the soil texture changed at the riversides to loam and silty loam. The liquid limit of 
the studied soils was lower than 25 with little soil coherence. The undrained shear strength of surface soils 
within the path of the river and its shores were determined less than 30 kPa. Also, the range of dry unit weight of 
soil in the studied area is between 1.2gr/cmᶾ to 1.3gr/cmʒ and its vegetation indicated vegetation was lower than 
20% near the engineering structures. The results of this study indicate that the, Kohak dam, the Sistan dam, and 
Nohrab bridge, have the most impact on erosion and transport of wind sediments.  
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