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Abstract: 
The operation of reservoir dams has so far been done with emphasis on the goals of meeting water needs and controlling flood energy and 
improving environmental conditions, and less attention has been paid to the issue of sediment removal from the reservoir of the dam. In this 
study, a semi-cylindrical structure in front of the lower discharge was tested to determine a method to improve sediment discharge. The 
experiments were performed by constructing 16 physical models with different lengths and widths of gaps in four water heights, three half-
cylinder diameters and a total of 208 experiments. The results of the experiments showed that by placing a semi-cylindrical structure in front 
of the lower discharge, the volume of leaching sediment increases. In other words, a pair of rotating vortices is created inside the semi-
cylindrical structure on both sides of the central axis of the valve, in which case the installation of a half-cylinder with different diameters 
increases the volume and length of scale washing compared to the model without a cylinder. . So that by increasing the height of the gap four 
times, the volume and length of sedimentation increase by 101.3 and 27.2 percent. The results of this study showed that the installation of 
semi-cylinders with diameters of 12.7, 15.2 and 19.2 on average will result in an average of 587, 732 and 829 percent increase in sediment 
volume compared to the model without cylinders. Also, installing semi-cylinders with diameters of 12.7, 15.2 and 19.2 on average will 
increase the length of scouring by 94, 106 and 111 percent, respectively, compared to the model without cylinders. 
 
Keywords: Deposition of sediment, Eddy current, Reservoir, Semi-cylindrical structure. 
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Figure 1. A schematic of the cone flushing in the flushing pressure (Emamgholizadeh et al., 2007) 
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Figure 2. View of the hydraulic model 

 

 
 

Figure 3. Schematic plan and longitudinal profile of the laboratory model with its specifications  

(Abdollahpour and Hossein zadeh dalir, 2013) 
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Figure 4. Dimensions of the model for research 
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Figure 5. Schematic of drain valve and semi-

cylindrical structure 
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Table 2. Numerical results of experiments 

(Cm) Hw Da 
(Cm) 65 50 30 15 

213 238 353 749 

12.7 

240 268 362 756 
260 291 374 782 
264 296 379 853 
293 328 369 821 

306 344 386 859 

321 361 406 902 
337 379 426 947 
520 591 620 931 
544 619 649 974 
571 650 681 1023 
599 682 715 1074 
722 826 877 1244 
755 864 918 1302 

792 908 964 1367 

831 953 1012 1435 
213 238 594 665 

 
15.2 

255 285 682 765 

286 321 744 876 
301 338 776 976 

464 526 642 816 

537 611 745 948 
601 685 836 1063 

644 735 897 1141 

486 552 623 1126 
563 641 724 1308 

630 718 811 1466 

675 771 871 1574 
555 631 766 1494 

642 733 890 1735 

718 822 998 1945 
770 882 1071 2088 

213 238 500 590 

19.2 

270 303 642 774 

315 354 740 981 
343 386 794 1117 

368 421 726 1032 

472 542 719 1046 
563 649 860 1252 

616 713 842 1375 

454 515 941 1362 
583 663 961 1756 

695 794 967 2050 
761 872 1061 2100 

722 826 877 2210 

755 864 918 2312 
792 908 964 2768 

831 953 1012 3038 
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Figure 7. Half-cylinder flushing volume changes versus (La / Da) 

 

 
Figure 7. Half-cylinder flushing length changes versus (La / Da) 

  

��J� /���C �� ����J� SB) )6 (# )7 (����U� 

�� ��) ���h� 6KT ��C# %��� �)�
 *'�� /� ?
��1� 

��C w�8  (La) ?��� ���Q ��
� .*�� �� ?��� (La/Da) 

�� 1 /� 5/0 -�
��z� 6KT # ��C %��� �)�
 4/39 # 

7/11 �.�� ?
��1� ��U� ��.��� �

� ?��� ��C �� 

��� *��b *E
� �7#
5 ��  �B) # �� /K�0� /�<�� 

���0,� �� ?
��1� ����� /� *
��� ?
��1� 6KT # ��C 

f#
�� %��� �)�
 �� ��'��� .���� !
� H�y�� �� 

?�#]Q  ���Abdollahpour and Hossein Zadeh Dalir 

(2013) *h��+� .���� O�q /� 
�i *�� /� -�
��z� 6KT 

f#
�� %��� �)�
 *'�� /� ��C f#
�� �� !
� 

*3�T ?�� �� 
� )��.� �� �h�
/� �
B<JE ��C w�8 

����U� ����) /� ��� �?��� H�I��� %" �� 60 /� 50 

�0��� 
0� KT6 # ��C %��� �)�
 /� ����� 9/13 # 4/4 

�.�� ��1�
? ��
���= �� ?��� H�I��� %" �� 60 /� 30 

�0���  
0�6KT # ��C %��� �)�
 /� ����� 9/31 # 

6/11 �.�� ��1�
? ��
��� # �� ?��� H�I��� %" �� 60 

/� 15 �0���  
0�6KT # ��C %��� �)�
 /� ����� 9/76 

# 9/20 �.�� ��1�
? ��
���. *<E ?
��1� 6KT # ��C 

%��� �)�
 �� 
b� ?��� H�I��� =%" 4#
5 ���� �� 

*3�T t�
z0�� �� )��.� �� !
� *3�T %��
2��� 

�U5
G /� -��. /�����" �� �����	 *�
T ��
� /� !�J� 

S�3� ����� -��8 ?�� �
� ���� # -����� ?�� �
� �� 

Sh0	� ��.�		� �� H�I��� 15 �0���  
0���

7 �� *3�T 

t
z0�� 4��5 ��) # /� *J� %"�
�) ���" ��*1� /� 

 /K�0� ��?
��1� 6KT # ��C f#
�� �� /�  ��
J�.*)��   

7.1

7.6

8.1

8.6

9.1

9.6

10.1

10.6

0.50 0.67 0.80 1.00

F
lu

sh
in

g
 l

e
n

g
th

 (
C

m
)

La/Da

15

30

50

60

(Hw)

7.1

7.6

8.1

8.6

9.1

9.6

10.1

10.6

1 0.8 0.67 0.5

F
lu

sh
in

g
 l

e
n

g
th

 (
C

m
)

La/Da

15

30

50

60

(Hw)



,���� �':;���<�� =>?.� ��@�* 
A?.� 
2BB) ��C�?� �� '.0*D E��+,� 1�$ 2, �� F+,� +���  1�? ��G� 

  

 
���11 �  
��	�1 �  ����1400 

69

    

 
Figure 8. Half-cylinder flushing volume changes versus (Ha/ Da) 

 

 

 
Figure 9. Half-cylinder flushing length changes versus (Ha/ Da) 
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Figure 10. Half-cylinder flushing length changes versus (Hw) 

  

 
Figure 11. Half-cylinder flushing volume changes versus (Hw) 
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