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Weirs are one of the most important hydraulic structures used in dams, 

which are built for safe discharge of flood flows. In order to increase the 

weir discharge capacity, labyrinth weirs are used in small openings. In 

the present study, 2 different geometries in the design of trapezoidal 

labyrinth weirs with equal (B model) and unequal (quintet F models) 

Indentation lengths were investigated in a laboratory and for different 

flow rates. Has been The experiments were conducted with the aim of 

reducing the interference of water blades and increasing the efficiency 

and discharge coefficient (C) of the mentioned weirs. The results show 

that; In most cases, the discharge coefficient of labyrinthine weirs with 

unequal Indentations is higher than that of equal Indentations. The 

highest weirs discharge coefficient is when the Ht/P ratio is at its lowest 

value. In this situation, by increasing the volume of water passing through 

the flume until the Ht/P ratio is less than 0.3, the trend of changes (C) in 

relation to Ht/P is decreasing, and from this point on, with the increase of 

the Ht/P ratio to more than 0.3, in all the built samples of F models, due 

to the interference of the water blades and also due to the absorption of 

the weir Indentations, the changes in C are very insignificant compared to 

the increase in the Ht/P ratio, and practically the weir discharge 

coefficient in discharge the above is almost constant and unchanged. In 

other words, in unequal labyrinth weirs where the rate of decrease in the 

collision length of their blades is between 15 and 27.5%, the discharge 

coefficient compared to labyrinth weirs with equal Indentation length has 

increased at least 32.4% and at most 35.3%. 
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�0� ��B56 �� ���(��� �0, �E��H �2 -.5`�� .0��  ���

 ��5  �4H � L1.��cl,  ���1336  �4H ��) ����.����

��B56  �E��H .	�� �0� )�<�C ��!� (����,�� ���

 �  	�� �0� V�W�� ��4H�.cm   �4H ��,���� )��cl, �

� �� ��B56 r�3 �� L1.� 2�0_   �,��  ��,0��� �� ��

)�4�� .0��� ���1 �0� )�
�� ���  

2 -3-  ���� ���-��$. '�()� ���$(����/ +0$1�

 �!"����� ��  ��2(.�  

�0, r4� ��� )F �0� @2(� �� )6 	�� �4u� )� (

��B56 �4H �(��� (6�, )�  � )�<� ��(<� ���., ���

��B56  ��!��� � ��0��� ��� .0���2 �� �4H -���� 46

-� �� ��;�� ��B56 (��� �0, @ ��B56 �4H �� ��  ���

) ����,B(.� (  � �0� )�
��)��J, � ����� �4=5, )� 

 2�4, ��,�N )�<�C ���g .	�� 

 ��0+ �21� �0, �,��  I�n7�, 4, ��� 2�

���0+ �2 .	�� �0� ��.� ��,�N  �B����� �
N �4��

d�� ���6 �4H ��2�4
  .)R ��� N�, S  �� )6 0���

�.�J   �4H �� 	��g �N L6 t�+��B56 ��� )6 �� 

��B56 ���W, ��� 24
 ��1,� L
�0   .)R ��� �+�� SN 

�� )���0� )� �N 	��g �� �4H �cl, ���( )6 �2 2�0�,� 

�+�� ���g 0���2 �, LO�E .24�  L1� �26�0, �  ���

��B56 (��� P*�7, �2�2 ���� �� .	�� �0�  

2 -4 -  ���$4 +5� ���)6 7�$8 ����$5 � �9.�:�

 $!;� ���-��$. ������ ��  ��2(.� ���� �� ��  

 �� ��4[� ���+ ��2 �).*7  T�D )[��u, ����

	��g ��� �� SN r�3 �� � V4*<  (��� P*�7, ���

���0�� .	�� �0� ��.C ) ):��� �� �2�3��� ��2 T�D (

B56 ���(��� ��2 ).*7 �� 	�� )[��u, L��g �� ]14[:  

)2(  (3/2)

3

2 2
d

e t

Q
C

L g H×
=

×
 

 �a4< )/2�_, �2Le ) (��� �cl, �4Hm �(Q  ��4[� ��2

) (��� ��m3/s �(Cd  �(��� ).*7  T�DHt  L6 r�3 ��

) (��� k�  ��� �� SNm � (g LJc S��� )m2/s.	�� (  

�2�� �� }� ) ):��� �����2)� ( ) ):��� I�4O3 (

�, ��.�  T�D �):��� -� �2 .24�C )�  T�D ��45�

.	�� �0� P�_  (��� ).*7   

)3(  (3/2)

3

e t

Q
C

L H×
=  

2 -5- ���15� =��:6  

��;�  L,�� )6 �N I�n7�, � (��� )�05� ��

(��� p�� )W(� ) (��� r�3 ��P(�  (��� �cl, �4H

)Le) ���42 	,�7D �(tw)��� � ( (��� ���42 -.� )α( 

�	��  �.=� ��B2 �cl, �����,�������+ x�� )y( � 

) (��� ��� SN )R.  �E��H r�3 ��Ht( )� )6   ��45�

)n7�, �, P�_  ���+ �1./��0.� ���<� �� ���  �0�4�

�� ��B56 ���(��� ).*7  T�D  ��(C) �.cm ��UC 

�, .05���  

 ��0+1- ��B56 ���(��� �1(.< I�n7�, ��,�N 2�4, ��  

�0,  L(cm)  P(cm) 20a b1  b2 b3 b4  b5 )R.  2�4
�� �4H ���6 d�� (0O�2) SN ���  

B 

336  10  48  

80/28  80/28  80/28  80/28  80/28  �3O  

F1 70/12  80/34  49  80/34  70/12  25/30  

F2 80/13  80/34  80/46  80/34  80/13  50/27  

F3 80/19  80/28  80/46  80/28  80/19  50/22  

F4 75/17  75/29  49  75/29  75/17  04/26  

F5 80/22  80/28  80/40  80/28  80/22  15  
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(P/�) (S) 

    
(|) (I) 

    
(j) (k) 

 L1�6- �0, ��B56 (��� P*�7, ��� �� ):k �  P/�  ��0+ �2 I�n7�,1 	�� �0� )w���(  

�1./��0.� I�n7�, �� \[ �, �����,����  �

��B56 ���(��� ��05� )J���K ��  �2 �� L1�7  ����

	�� �0� �2�2.  

  
 L1�7 - �1./��0.� I�n7�,  � ��05���B56 ���(���  ��

)J���K L1� ��  

�W�N ��O� )6Y4 ����6 �2 ���+ 	._D� )� ��  I�4O

 �2 �	�� )�3�N���+ @./��0.� �� \[ �, sE�[,  ���

����6�2 )�3�N  �� ���� ����.cm   �2 	+(/ �����.� (.A��

�0/45� 20� ���� � ���5� L��J, )
1 1y Vµ ρ (

Q�O �, �=�  �� ��D�E ����� �2 -� �� ��;� .24��.cm  

��� 20� )2
1 1y Vσ ρ(  ���� ��.cm   ��6 �����.�

��A (.� �u:� �	�� �0� ��4�  ����.cm   ���.�

�, ���g �=�0, �_g�4, �2 �u:� ��6  x�� )6 2�.C

 �-� �� ��;� .0��� �6 ��.�� SN�.cm   ����6 P6 T.�

)� ���+ �2 �24� (.A�� L./2 �� ��� L��g ����u�

Q�O  )+4  �� .	�� �=� ���+ ����� -� �2 )15� )�

����u� �	�� ���.cm   �=� �2 ����6 P6 T.� )�<�C

�W�N �� -.5`�� .	�� �0�� ������ -� �2 )6

 �����,����) ���42 	,�7Dtw( (��� p�� �)w( �4H �

�cl, )Le (��� r�3 �� �()P(  �)��� )(��� ���42 -.�α (

)�4�� �,��  ���� �� 	�� ���1.  �� -����5��.cm   -�

��,�N M��� �� (.� ����,���� �, �� ��A ��4   .24�� ��4�

�DT *7 .) �, �� ��(��� ��2  2��4, )� 	�5� �� ��4 

� a4< *u  V�W�� �� }�.L ��� 2�_���� )�  I�4O_�� �  ��

����,����� ��0� �_0 ) \���� x��:,4) � (5:2�6 ��.� (  

)4(  , , , ), , ,( t e wC f L PH W t y α=  

  ). .( . . .. e w et L T L y y
C f

P W P

H

P W W
α=  

 I�J.Ju  �.=� �*[g I�J.Ju  )� )+4  �� � ��

�4*.  ]3[� � 	[� (��� k�  ��� ����� r�3 ��)Ht ( )�

 (��� r�3 ��)P�( )�  @ ��45� ��0� ��,�����0_� 

�!,  -�  L,���.cm  ��UC� �2\��� �DT 7 *.) �+�� 

�, S4�u, .24�  
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3 - >��(� ?:5 �  

< I�n7�,.(1� ��B56 ���(��� )J���K ��  ��

��B56 �4H �� L1�  ����,�� � ����, ��� ��0+ �21 

�0, ���� .	�� �0� k�2  ����B��,�N P*�7, ���

R ..I�� �DT  ).*7 �2 �)C( ��,���� )� 	[�� Ht/P  �2

 L1�7 - P/� ���+ ��2 )� 	[�� � )Q(  L1� �27- S 

.	�� �0� �2�2 ���� L1� x��:, 7� �2 �����( �

��B56 ��  �0,F2 �F3 �F4  �F5  ���4H ��B56 ��� 

����,�� ��.���- ,.��( �DT *7 .) ���( ���,�� 

	�� )6 	[�� Ht/P ���6- ��0J, 24
 �� )���2 0���.  

    
(P/�)  (S)  

 L1�7 - I��..R C  L��J, �2 (P/�) 	[�� tH

P
  (S) �Q ��B56 ���(��� ���� �� ��B56 �4H �� ����, ��� )B����,�� � ( )F(  

�2 �- ���\ �� �(<��  V4*< �� ��4[� ���+ ��2

 �  )6 ���,�	[�� Ht/P  �� ���63/0 �0��� R ..I�� 

�DT *7 .) ���( )C�� ( v���	[�� Ht/P ����6 

�24�  ��(<� �� �	[�� Ht/P  �� �.� )�3/0�2 � ,�� � 

��)�4 ��� )�
�� �0� �0,  ���F � B� )� 	*� L
�0  

 .)R �� ��+�� SN � 5`��.- )� /2.L a��R��� 

��B56 ��� ���(� R ..I�� �DT *7 .) ���( �2 L��J, 

�(<�� 	[�� Ht/P ��.�� �A��.( �24� � ;�� �, ��4  

	3C �DT *7 .) ���( �2 �2� ��� Y�� �J �[ 	��c  �

.	�� �..R  ��0� �2 �����(� �0, F1  �B� 0��� 

R ..I�� �DT �UB�N� �2 L��J, �(<�� 	[�� Ht/P  � 

 ��0J,3/0 �0���� �(<��� )���2 �2�J, ���� � Ht/P 

 �� �.�3/0� 05��, 2�B �0,  r4� ���F ��0J, �DT 

*7 .) ���( �J �[ 	��c � ��0� R ..� .	�� )�  I��[�

 ��B2�� ��(<� r�3 ��  .)R ��� �+�� �� ��� ���( ���

��B56  �N t[  )� )6 ��L
�0   .)R ��� SN � a��R��� 

���( �� )� ����� 2��2� 2�1*�� ���(��� ��B56 �� �  

2�0E ��.�� �2�� )���, �����(� :
� 0��4
 0�.   

�2 �0, �� �F1 � F2 ���6- ,.��( �4H 2�4
�� 

 .)R ��� SN �2 ��B56 ��� �!�N ��,�0� �0� 	�� �2 �

)6 �/�E �- �0, �� ���6- , T�D ��0J*7 .) ���( �� 

 )�24
 ��n�
� �2�2 0�� � /2.L �- �,�  )6 	�� -��- 

-���6 ��(��� �4H ��B56 ��� ��56� �� �2 �J,)� �� 

��� ��(��� ��B56 �4H )6 � �4O �2 � )���2  ���

 �24� ���6 �n7�, ��(., �� (��� ���56�.cm  �- 

��B56 �� �2 ,.��( �DT *7 .) �2 �J,)� �� ��B56 ��� 

,.��� � ��B56 �J��, �2 \�� ���( )� T ��, ��.�� 

���6 �24� � )� t[  �N T[� 	<� ��0J, �!�� �DT 

*7 .) \�4�, L6 ���( �2 �J,)� �� )� ���( 2�B 

.	�� �0� �- r4D4, �2 ���( �0, F1 �� ���6- 

�4H -1�, ���� ��B56 ��� ��56� 5_� 7/12 ����.��� 

��5A 24!�, 	�� )6 ��.- � - 2�1*�� � �DT *7 .) 

���( �� �2 �.- ,�� � �0, ��  � )���22�1*�� �N )� 

,.��( 6 0O�2 	[�� )� ���( ��B56 �� �� �4H 

��B56 ��� ����,  (.����6 �0� 	��.  

�.���- �DT *7 .) ��(��� �� )+4  )� ��0J, 

�4H ��B56 ��� ��56� )�  � .T ���� ��!�- 	/�E � 

�.���- ��0J, �DT *7 .) )� ���( �0, F3 �� �DT 
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*7 .) ��( 554/1 � 4H� ��B56 ��� ��56� 8/19 � �2 

�+��B 0_�� ���( �0, F4 �� �DT *7 .) ���( 

523/1 � 4H� ��B56 ��� ��56� 75/17 � �2 �+��B V4� 

 )����( �0, F5  ��DT *7 .) ��( 521/1 � 4H� 

��B56 ��� ��56� 8/22 x*_  �, .2�.C   

����� �2�2 �� � ���M LO�E �� ��,�N �� �N �B��.� 

�)6 	� �2 �����(�  r4�F ��0, ��� )6 d�� ���6 

�4H 2�4
��  .)R ��� �!�N �� 15 �  5/27 0O�2 �	�� 

�DT *7 .) �!�N �2 �J,)� �� ��(� ��� ��B56 �� �� 

�4H ��B56 ��� ����, Lg�0E 4/32  0O�2���� �0, 

F2 � �Z6�0E 3/35  0O�2���� �0, F3 �(<�� )�<� � 

�2 	/�E �.��� �� 5/27 0O�2 ���� d�� ���6 �4H 

2�4
��  .)R ��� SN  )6�� �0, (�F1 �� 25/30 0O�2 

d�� ���6 �, �0��� �DT *7 .) ���( �N �2 2�0E 6 

20O� 	[�� )� ��(� ��� ��B56 �� �� �4H ��B56 ��� 

����, ���6 .	�� )�<�  

3 -1- �@�6 +.�$5  ��� $5 ���$4 +%-�� ���$.-�� �� �

 $!;� �����A �� �5 =B% �� &�C  $!;� ���  �� ���D���

 *��F  

����� )� )+4  ��  L1�) ���B��,�N ���8 �(

 .)R ��� �+�� �2 SN  �2 (��� �� �4J� -.E

	[�� �6 ��� Ht/P �)� [�A I�4O.�0  �� v��, ;,�6 �

�0,N 2��< (��� �24�� ���42  �*
�0 �  ����0�B 

0���0�.  -����5� .)R ��� �+�� �2 SN J� -.E �� �4

�2��2 ��.� ��2�4� )� (���  �,� ���(<��   r�3 ��.)R ��� 

�+��  SN)R.  �(��� ��� �� �+ ��(� ��� �� SN ��

y4  �2�6 �0.� L
�0  �� �24� ��2�4� �� V � )��2�4� �

 �  �O�
��� a��R��� )����N(  .2��0�  

    
 (P/�) ��265/2 ).��c �� ��./   (S) ��206/7 ).��c �� ��./  

    
 (|)��2 49/17 ).��c �� ��./   (I) ��297/33 ).��c �� ��./  

    
 (j) ��291/47 ).��c �� ��./   (k) ��25/55 ).��c �� ��./  

 L1�8 - ��B56 (��� �2 ���+  r4� ��F3 ��2 ���� P*�7, ��� 
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)R.  L
�0  � a��R��� \��� �2  ���(� ���

��B56 ���(���  �� 2�1*�� �� )���, �[�J  �2�1*��

.0���0� �[��5, ����6 � )���2 �:
 ���(��� �2 

��(� ��B56 ��� � �4H ��B56 ��� ����,�� �0, F1  �

5`��.- ���( ��B56 �� �0, B �� �4H ��B56  ���

����, �2 Lg�0E ��0J, 	[�� Ht/P ��DT *7 .) 

���( � ���� C ���6- ,.��( -1�, �� )���2 � �� 

�(<��   V4*< �� ��4[� SN �WE�  )6 ���,�	[�� Ht/P 

�� ���6 3/0 �	�� 0��� R ..I�� �DT *7 .) ���( � 

���� C �2 L��J, 	[�� Ht/P 0���� �(<��� �24�  ��� 

�- )*E�, )� 0_�  ��(<� ��	[�� Ht/P  �� �.� )�3/0 �

�� )+4  )� �(<�� �2� � �4 t �J �[ ���1 �+�� 

�4[�� �� 4*<V �� ��� ,�� � ��B56 �� )6 L
�0   .)R ��� 

�+�� � a��R��� ��B56 �� �� )� ����� 0��4
 	��2� 

�DT *7 .) ���( �J �[ 	��c �0��, � 2�1*�� ���( 

��B56 �� �� r4� �0, F1 � 5`��.- �0, B 2�1*��� 

)���, ����(�� :
� ��4
50 	��2.  

4- ���(� �$�	  

 ����� �2��B56 ���(��� ��D�E  �4H �� ��

��B56 	/�E �2 ����,�� � ����, ���  � P*�7, ���

)� .	�� �0� ����� ���B��,�N I�4O  

(P/�)  L1� x��:,7 -S  �4H ���� ��*6 	/�E �2 �

�cl, ��B56 �4H �..R  ������  	/�E �� (��� ���

 ).*7  T�D �����,�� 	/�E )� ����,

 	[�� �46U, ���(�����B56 	/�E )�  ���

)� .	�� )�<� 24[!� ����, ��4H  �0, �2 )6

F3 ��B56 	/�E )� 	[��  T�D �����, ���

 ).*7 3/35 .	�� )�<� 24[!� 0O�2  

(S)  x��:, � �D�E x.Ju  ���B��,�N \��� �2

 L1�7 - S ���(��� ).*7  T�D � 2�1*�� �

��B56 )J���K �� ��B56 �4H �� ��  ����,�� ��� ��

 r4�F ��B56 �4H )6  �� �!�N ���., � ���56 ���

 �	�� ���6 (��� \�� �2 �0� �����+ ��B56

 ��7/75 )R.  2�4
�� �4H 0O�2  �� ��!� SN ���

��B56 �4H �� �0,  ����, ���B  ��100  0O�2

)R.  2�4
�� �4H �, SN ���  .0��� 

(|)  ��0+ x��:,1  L1� �7 - S � ���(��� �2

 �0,F ��0, �� )��2 �N  ���6 d�� )6 ���

)R.  2�4
�� �4H  -.� �!�N ���15  �/�5/27 

 �� )��J, �2 �!�N ).*7  T�D �	�� 0O�2

(��� ��B56 ��� ��B56 �4H �� ��  ����, ���

 Lg�0E4/32  �0, ���� 0O�2F2  �Z6�0E �

3/35  �0, ���� 0O�2F3  .	�� )���2 ��(<�

 �� ���.� 	/�E �25/27 O�2 �4H ���6 d�� 0

)R.  2�4
��  �0, (��� )6 SN ���F1  ��
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