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��� ?��
 �� 	��.  
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X
&�* �� 
�(� ��7A �A���  

�� �&� X	� �� �� �(��D� -'�
� %& -	D� �� n�� J�� �� J�� ���	
�4
� �� �(�� ?�&�@ ���	
�� fM�T� �� `94>� 

��
����� �")��. A*
 U� �L
�k� �	7 � �)� �6��*#� �� X�M �"5� � Q"
 �7�
 -�,4)� �� q�LT
� � x�5L
� Q"
 

�� �R
 �4)�� �� ��7.  

)1(  �� + �� + �����

�� = �
 + �
 + �����

�� + ℎ
  

 ="2�2 �� �*��� �&� ���
  ��� �^�: fM�T� �� U� a/: :1  �2 ��
  ���  fM�T� �k� �� �9#� X�
�6 `6 V��2�� :

 ��^�:�
  ��� �i
�4� -�� �:�
 :�
  ���  ���L3@ -'�
� �)� =&��^ :� � �T8 U�47 :ℎ
 -'�
� A*
 �)� :

���)� .	7�� A*
 ) -'�
�ℎ
�� �"� ( f*T� �^�: 7��� �)� �6��*#� � �)� �7�
 �� ��	7 w32 ��	7��� � 

������ �� 	7�� � �� �*��� �&� �L
�k� ��  ��3"5� � �/�&��� ) ����1394(:  

)2 (  ℎ
 = ��� + � ������

�� − �����

�� �  

 �*��� �&� ��L ����� X�M :�� �f*T� �� �"� ���*#� ="7 i
�4� :C �� ��	7 w32 � ��	7��� �)� =&�^ :

 �4����. .	7��L :��/
 �L
�k� �&� �*��� �� ?��2 �� ��  

)3 (  � = ������������ ��� ��!����!��
��������� ���!��

  

 ="2�2 �� s�) �*��� ���"#$ ��%&  ��'#$ �� �
�� � �9#� X�
�6 � y0 ���
 �� f*T� �� �9#�) .	37��(�"#$ �

(�%&  �(�'#$ ��
 -��� fM�T� �"� ?�&�@ ��� ���5� �"<
�"� ="2�2 ���� �
�� ���
 � �9#� X�
�6 �y0 �-

 .	7���� �
	� �&� �*��� �� �^�: fM�T� �� X�T4
� =&�^ � �6��*#� �)� �*���:	3&�  

)4 (  ) = 
.+,-
. /0

�
1  

)5 (  �� = (�����
3��3�

)�  

 :="2�2 �� �*��� �&� �� �65�� 5
 �^�: fM�T� �� X�T4
� =&�^ :1  �2 �(�� (
 fM�T� �� ?�&�@ ��� :1  �2 �7 :

 �w3"
�� -��� =&�^/ � (f��� �4�) ?�&�@ f*T� A*
 : 0�� ��"(��	"� V�D7 :.	7�� ?��6 �*��� - �&� �� �� 

�"/>2 =&�^ n ��,3�". ���/
 �
�:  

)6 (  7 = (78 + 7
 + 7� + 79 + 7+):;  

 :="2�2 �� s�) �*��� �� �678 � Y�# � ����3�& X�
�6 -��� X�
�6 B3@ �� �@�2 �� �6 �
� �&�. -��� =&�^ :

�� U�>4
� \"T45� ��C#� =&��^ .��77
 �7��79 �7+  �:;  �f*T� A*
 �/R3��
 !��8� �	
�"��� �� ="2�2 ��

�� �"5� ?��� �o".��� �@�� � ���"� S7�. �X�
�6 �"5� �� f
��� ��@� �f*T� A*
 !��""12 �<
�<0.	37�� 

m�
��� -���4����. �� m�4
� � �&��	k�-�� ]�� x���� �� i���� ��@�� -��� �"/>2 a/: U� �<457 �� 

�P��� ����� ��� �� ��& a"Tk2 �� �� ) �"� O*���1972) �"
 � (1973����4
� ( 	&��� �� �L
�k� �&� �*��� �� �6 -
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)7 (  <�
<�

= 8.4( ?
<�

)8.�;(@�
@�

)
A
B  

)8 (  <�
<�

= 8.4( ?
<�

)8.�;(@�
@�

)
A
B  

 ="2�2 �� s�) �*��� ��C���4� =5� U� A*
 �� S&�
�) �3"�"� a/: :C
a/: : ��4� =5� ?�&�@D
 q�: :

 ���7 U� i
�2 q�LT
� �� S". ������D� � ��7 U� i
�2 q�LT
� �� B. ������ q�: :E  �� !��� i
�4� ���	
�

�� �4� =5���& .	7�� �� -���4����. ��"5� \,� �� �D(�*� %"(��	"� �?�&�@ S32 �7�� �� 	7�� �6 �� �""D2 

S&�
�) aM�3� �&;. �
����� ���� ����4
� ���N �� ��"� .�&� �4����. �� -��K� ����� �*��� �/"T45� ��  V�D7

��"(��	"� ?�&�@ ���� � �� �*��� �&� �� �
� �� :	&�  

)9 (  F = γ0S  

 s�) O*��� ��F  =5� �� ?�&�@ �7�� S32I/:� �γ  =5� �� X�"
 ]�$>� ?��I/:9 �0  ��"(��	"� V�D7

 =5� �� f*T�:  �S �� ������ �45� ="7 �� .	7�� �"(� ��3&� ?�&�@ U� �� �
����� �� -���� A*
 ���� �� 	7�� 

�� -��"
 �T8 �"
�5� -��&� � �47�� �� �""12 �� ="7 �""12) �� -��"
 �"D^� (�T8 ?�&�@ z�D&�
 �""12 �� 	36 .

�;( -��"
 �T8 �	:) ST
 (���) �/,� �� !�D(�*� ?�&�@ U� �� �
����� �� ���� .�"3o/� \"5T2-	3� ?�&�@ �� �R
 

�"8W2 -��"
 �� �T8 �9"
� �"/6 ?�	� -	D� �� J�
 �	: ���) !��# �� ��"�. ) �	:�� �L
�k� �&� �*��� �� ���-

:��7  

)10 (  KL = �
M�? 

  

 s�) O*��� ��K'  �?�&�@ ���) �	:� =5��� ?�&�@ �:�
 :/N� � =5� �� �T8 U�47:/N�  �E&  a/:

 =5� �� ?�&�@ ��"(��	"�: �� .	7��  
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HEC-RAS�� � ����4
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����� ���� ��K&� 	7 � B. �� ���� ?��/
 �&�)  �@���HEC-GeoRAS  i"k� ��

HEC-RAS  � �"/�2 !�:CM� ���� ���"
 �@���-��  ��Q)� J�
HEC-RAS [�/"
 A*
 U� � �3k3� �K3
 

�#�� 	&��� .�� �&�,
 -�� �@���  X	�HEC-RAS  ����HEC-GeoRAS 	&��� � �3,. -�� UC"
 �� ���� -�� 

����� `94>� S". � B. �� �"L7 -��
 ���
 �"Ld2 -�� ����
 �",2 	&���. ) ��71c�M ( %"2�/7 \45"
 

�
����� ���/� �� �"DN�� ����
 �� �� ���� S&�/
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 D7�1k�� : l
*��� ��@
< 
>�?���  

  

D
��* '
<�@B [6� '�@> 
A f �V ;�AM m=
>��  

�� �&� �"(� �6 =&�^ -��� w3"
�� ST
 ��"5� �/,� �� !�L
�k� a"N� �")��. A*
 U� -���4����. � 

��"(��	"� ?�&�@ ����� �"
�5� X	� �L5
 �� =&�^ -��� w3"
�� ���� �
��� � ���N �"9k2 �)�� .�	4�� X	� 

�� i&��7 UC"
 ����M � �� S&�Q)� � S��6 10 � 20 -	#�� =&�^ w3"
�� -��� ��@� 	7 .B}
 20 f*T� 

�^�: �� !��# �)��$2 U�>4
� � YC4�� ���2 A*
 U� �L5
 i&��7 �� �"(�� �L
�k� 	7 .�� \
� ����/
 �*T
-� 

�&� ��,0 ��(�� �&�4,� �3k3� �� �"� x�T
 \
� n���� �	7 ���� �	7 � =&�^ �<45L/� �� ����/
 �L
�k� 

	&���. X�	@ )3( �
�/
-� �� YC4�� ���2 A*
 U� �L5
 �� i&��7 �"(�� �� S&�Q)� � S��6 =&�^ -�&�  � w3"
��

) X�	@4=&��^ ( ) �<45L/�L�( x���� �� -������/
 S&�Q)� � S��6 =&�^ -��� �� ?��
 �� w3"
��.	��  

  

[�6P 3;� 
>E�> : M� no�?� M��* p9< QK '�@> 
A � ��� 

%�� �A O ��(� � O��L f �V ;� M m=
>��  

R9&� �����  4/33384  8/31635  4/31403  2/31287  7/20704  

 O ��(� �A QK p9< M��* no�?�20(���)m=
>�� ;�AM f �V %  29/0+  28/0+  26/0+  25/0+  28/0+  

 O ��(� �A QK p9< M��* no�?�10(���) m=
>�� ;�AM f �V %  15/0+  13/0+  12/0+  12/0+  14/0+  

 O��L �A QK p9< M��* no�?�10(���) m=
>�� ;�AM f �V %  13/0-  12/0-  12/0-  11/0-  15/0-  

 O��L �A QK p9< M��* no�?�20(���) m=
>�� ;�AM f �V %  24/0-  24/0-  22/0-  20/0-  29/0-  
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 [�6P4f ��V : rEA�� �I�@��� 
A ;�����E�> O ��(� � O��L f �V ;�AM m=
>��  

 �A20 ;�A f �V O ��(� %

m=
>��  

 �A10 ;�A f �V O ��(� %

m=
>��  

 �A10 ;�A f �V O��L %

m=
>��  

 �A20m=
>�� ;�A f �V O��L %  

r� = 0.017 r� = 0.005 r� = 0.006 r� = 0.014 

  

=&��^ �<45L/� x���� �� �� ����/
 �� �� A*
 �3D���� 1 � 5 	#�� �3D���� �&����3� .�5"
 J�N� A*
 U� �� 

�T*3� ���� �
��� �� !��""12 =&�^ -��� ��  ���	k�U20 �/
 m�5� 	7��. �� �K"4
 =&��^ -��� �3"/>2 

���N X�LN ���� � X	� �� �k# �)�6 �������� �� 	7��.  

'F�< �<E��  

!�	N �L&�>2 �
����� �� �<45� \"T45� �� �:�
 ?�&�@ U� ���� �� ��M �96 �""D2 �:�
 �� i
�4� !�D(�*� 

�
����� �� �����6 ?����) ���� � zj�/D� �� �""D2 �*��� ��� ��K3
 S32 �7�� �L
�k� ��
��k� ��� ����
� �L
�k� 

a/: U� �<457 � ����M ���
 -�� �4���� `94>� �8r� �� 	7�� .-������/
 �
��� �:�
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�4� ?�&�@ �� 

�6 f*T� �^�: � �� ���� �M���� ?��
 �� 	�� ~�	�� ���
 �^�: -�� =@�� S��6 ���5� � S&�Q)� ���N �@�2 

�:�
 �	&��� �
� � �&�4�"� �&��T� ?� �� ���
 ��&�Q
 -�� U� ��7 �	���� ����7. ��7) -��2) �2 (6 �� (

!��""12 ="2�2 �:�
 i
�4� ?�&�@ �� 	D� �� ����M ���
 -�� ����� ����� !�k�# s�145� ����� S7�. 

���"� ����� S7�. �34� ���� � S7�. �"o<3
 ���
 ) ���� J�
 �� �6� ���� -��  ��Q)�HEC-RAS  ��@��

�� �L5
 (	7 -��Q���6 �
����� ���
 �� � 	37�� �� "D^�� ��@�� -��� UC"
 50 �(�
 ?��
 �� 	3�� .�� �&� 

��7��� ��k� �T)� � -��/: �� ="2�2 �<
�"� X�M ������ �9#� =$� �� �
����� � �:�
 i
�4� �6 ?�&�@ �� 

�
����� �� 	37��.  

    
D7�2: ���

`* 'F�< �<E�� S� �P D�^ � 6�A M� C7JAK 

��EY  
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 D7�4 �=�A O�E! M� 6�A S� �P �<E�� 'F�< ���

`* : –

��EY  

 D7�5���
Y O�E! M� 6�A S� �P �<E�� 'F�< ���

`* : – ��EY  

  

  
 D7�6: ���

`* 'F�< �<E�� S� �P 6�A � D�^ M� O�E! C
aI=<- ��EY  

O=* ���A  

��& �� -���4����. ��"5� \,� �� �D(�*� %"(��	"� �U�
� � ?�&�@ S32 �7�� �� 	7�� �6 �� �""D2  aM�3�

S&�
�) �&;. �
����� ���� ����4
� ���N ����"�. �&� �4����. �� -��K� ����� �*��� �/"T45� �� ��"(��	"� V�D7 

?�&�@ ���� � ��  O*���9 �� �
	� .	&�  

�� �@�2 �� �6 �&� �� i&��7 ~�	�� ���
�� V�D7 ��"(��	"� S&�Q)� �� �	��& S32 �7�� Q"
 �� -���� fM�T�  U�

��7 S&�Q)� �� 	��& .��7) -��7) �2 (11�� ( ="2�2 S32 !��""12 �7�� �6 �� 	D� �� ����M ���
 -�� ��7 U� 

����� !�k�# s�145� ����� S7�. ���"�- ����� S7�. �34�- ���� � S7�. w3
 �"0  -���� �L5
 �� 

�"D^� ��@�� -��� UC"
 50 �(�
 ?��
 �� 	3�� .�� �&� ��7 ��� ��k� �T)� � -��/: �� ="2�2 �<
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������ �9#� �� =$� �
����� S32 � �7�� �6 ?�&�@ �� �
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 D7�7 C7JAK M� 6�A � D�^ DL ���A O=* ���

`* : – ��EY   D7�8 ����3 M� 6�A � D�^ DL ���A O=* ���

`* :_�`�@�- 

��EY  

  

  
 D7�9���
Y O�E! M� 6�A DL ���A O=* ���

`* : - ��EY   D7�10 �=�A O�E! M� 6�A DL ���A O=* ���

`* :- ��EY  

  

  
 D7�11: ���

`* O=* � D�^ DL ���A 6�A  M� C
aI=< - ��EY  

�6F ���(  

��7) -��12) �2 (16�� ( ="2�2 !��""12 �	: ���) �6 	D� ����M �� ���
 -�� U� ��7 ����� !�k�# s�145� 

����� S7�. ���"�-����� S7�. �34� -���� � S7�. �"o<3
  -���� �� �L5
 �� �"D^� ��@�� -��� UC"
 

50 �(�
 ?��
 �� 	3�� .�� �&� ��7��� ��k� �T)� � -��/: �� ="2�2 �<
�"� X�M ������ �9#� �� =$� �
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 D7�12 C7JAK �B��� M� 6�A � D�^ DL ���( �6F ���

`* :

��EY  

 D7�13_�`�@� ����3 M� 6�A � D�^ DL ���( �6F ���

`* : – 

��EY  

  

  
 D7�14���
Y O�E! M� 6�A DL ���( �6F ���

`* : – ��EY   D7�15�=�A O�E! M� 6�A DL ���( �6F ���

`* : – ��EY  

  
 D7�16 :���

`* �6F ���( � D�^ DL 6�A M� C
aI=< – ��EY  
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X�	@ )5( 	#�� !��""12 -���4����. ��"(��	"� 	3
�� ���2 A*
 �U� �:�
 i
�4� �?�&�@ ?��2  �����-�� �6 � 

S32 �7�� �6 �� 	D� �� ����M ���
�� �L5
 �� �"D^� ��@�� �
����� ?��
 �� 	��.  

[�6P 5: 63�� ���

`* ��������! '�@> 
A '
�V� �EPE� 
>�?���  

jE> �M�<  M��* p9< )QKm(  
'F�< �<E�� 

)S� �Pm(  

O=* ���A  )DL

N/m2(  

S�E* 
���AK ;� 

)DLWatt(  

C7JAK - ��EY  10/0+  61/6-  49/13+  28/16-  

����3 _�`�@� -��EY  17/0+  47/6 -  95/7 -  61/13-  

O�E! ���
Y -��EY  46/0+  72/29 -  63/38+  68/4 -  

O�E! C�A - ��EY  10/0 -  91/10+  07/13 -  1/0 -  

O�E! C
aI=<  -��EY  05/0+  91/4 -  32/5+  5/0 -  
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Abstract 
The morphological studies and researches are very important for organizing the river and determining the river 
bed and zone. There are several hydraulic factors that make the scouring phenomenon intense at the location of 
hydraulic structures constructed on the beach of the river. The seawall erosion of river via water is regarded as 
the common and known phenomena of rivers of Khuzestan Province. So, execution of conservative practices and 
stabilization of side walls of the river is so essential. In the present research, the main aim is to determine the 
best method for stabilization of coastal on the basis of the study area by simulation and comparison of various 
conservation methods of coastal. For this purpose, a range of Zohreh River with the length of 60 Km was 
selected as the model area along with coastal protection structures. The organizing methods of the research 
encompass groin, riprap layer, construction of the concrete wall, vegetation, embankment and submerged plates. 
First, the river was modeled in Arc View software using topographic maps and the obtained results were 
imported into HEC-RAS software for applying hydraulic conditions. Then, various parameters of flow under 
conditions of organizing methods were compared with current state of the river. Finally, the groin-embankment 
option was selected as the best method in terms of hydraulic among alternatives, due to a %13.5 reduction in 
shear stress relative to the existing conditions, implying erosion decrease of river coastal. 
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