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2. Roller Compacted Concrete (RCC)
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1. Chute Spillway
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2. Cavitation 
3. Form Roughness
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6. Over falls, Drops
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ير هوادهي شدهمحدوده جريان غ .1
جريان با تغييرات سريع عمق با هوادهي ناقص .2
محدوده جريان با تغييرات تدريجي عمق و كاملا هوادهي شده .3
محدوده جريان يكنواخت در ناحيه پاييني سرريز .4

 آب از سطح به بيرون پرتاب مي شوندهايهقطر
سطح نهايي آب و هوا

حبابهاي هوا
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  ; (�� 7�) 0� �N!   �� ������"��'      �?� ���� <�)��' )��#� 

      �����$N ; (�� 7�) 0� �N �)�E����    7��� ���� .   ()   0� �

����(!     �� �)�E��� ��c� 9d�     e�LF(� 8 <�)�'     "S���� �# ��

 # �� �%�    �� ���(8� )�%8) �)�, ��L�M�,(f       �� � g��� ��# 

7��.

1. Magnetic Flow Meter
2. Digital Vernier Depth Gage
3. Calibration

            (b�'8( ��� �% ��Z�F 7�cF !��*�� �>��� �� ��E:

       ���) ���# "8( �# ; (�� "�N () ; (��    4 ����� 9#�R "�
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R2 = 0.9143

0

100

200

300

400

500

600

700

800

900

0 5 10 15 20 25 30

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

#$∆P        �%�� &��� ��� ���' ��( )*�� �� ���� +   ����,� �

            �� � -,�� � 
 ��� #� ���.� ���/� -0�* �� �� !" ��

 #1���23�' #���4' ��" :

)23                                   ([ ]tres HHqP −γ=∆

  #$Hres           � ����,� &�,. �� �� �,"��� ��,��� &�),89�Ht

-�� �:����; ����� -�� ���< �� ����� &�)89�.

���,,' �����,,� &��,,�  -,,�� ���,,< �� >),,��
?�� &@�,,�� 

                �� A,� �,B &��,� +C�,; #,1��� #,� #��� �� ���D9<�����

             �� !," �� ����,� �),�� ���,/� #� �� E< +�.:��'��

 �8" #FG�*H   �' I�'�� J
< +      �� #9K� �� E< � )"

#��)�8,,� L,,��� �� �� ����,,� �;����,,<�� -,,"���� +�,,B

   �,' M�%�� �� !" )," .         ����,� 	,
� &�� �� EN,�hs +

  ��)O'∆P        &�� �� � >)," #���4' ∆P     #,1��� �� 23   �,� +

HP Q����; �)�� ���/� #� �� ��R8'      �,��� +��,'� -,"S� �,� #,T8�� �8/� 

              # ,"�)� ��,�� -,�� ���,< # :< &�� #� ����� L��� �� #��)�8� �����

)"�� .      #��)�8,� >��)�� � ����� ���' U!* �� ��'� ���d50=2.5cm  �,� +

2V �� #O?� WX-�� >)'�%�� ��( #� #O?�  .

>��)��  &��q   � Ht   ��)O' +Hres    ��,��� >),��
?�� &�),89� 

-�� >)" #���4' ����� &�. �� �� �"���.

Step Height = 3 cm & Q=28 Degree

50

55

60

65

70

75

80

85

90

95

100

0.02 0.03 0.04 0.05 0.06 0.07 0.08

dc/Hdam

∆∆ ∆∆
E/
E.
 in

 %

Present study
chanson
valentine
boes&hager
pegram

)%��(

Step Height = 5 cm & Q=28 Degree
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Step Height = 8 cm & Q=28 Degree
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 ������ ��	
� ��
� ������ ���	��� . . . ������� � ����
� ������

 #

 :��� a�� � L��O' �� �"��� ����� Y9 K' &�. 0�* ADr� &��)�� a�� � #!��O'��OO4' ���� 

Observed

Boes   

& 

Hager

Chanson

Yasuda 

& 

Ohutsu

Chinnarasi 

& 

Wongwises
1 0.033 0.048 1.612 0.026 s s s s s 3.600
2 0.052 0.065 2.168 0.035 s s s s s 5.618
3 0.077 0.084 2.814 0.045 s s s s s 8.306
4 0.101 0.101 3.367 0.054 s s s s s 10.872
5 0.123 0.115 3.849 0.061 s s s s s 13.288
6 0.142 0.127 4.240 0.068 s s s s s 15.363
7 0.034 0.049 0.976 0.026 s s t s s 1.696
8 0.051 0.064 1.285 0.034 s s s s s 2.564
9 0.075 0.083 1.662 0.044 s s s s s 3.770
10 0.101 0.101 2.020 0.054 s s s s s 5.053
11 0.123 0.116 2.315 0.062 s s s s s 6.199
12 0.142 0.127 2.544 0.068 s s s s s 7.140
13 0.034 0.049 0.610 0.026 n n n n n 0.838
14 0.052 0.065 0.813 0.035 t n t t t 1.290
15 0.075 0.083 1.039 0.044 s s s s s 1.863
16 0.100 0.100 1.255 0.053 s s s s s 2.474
17 0.123 0.115 1.444 0.061 s s s s s 3.051
18 0.142 0.127 1.590 0.068 s s s s s 3.528
19 0.034 0.049 0.407 0.026 n n n n n 0.456
20 0.051 0.065 0.539 0.034 n n n n n 0.696
21 0.077 0.084 0.704 0.045 t n t t n 1.038
22 0.100 0.101 0.839 0.054 t s t t t 1.353
23 0.123 0.116 0.965 0.062 s s t s s 1.667
24 0.143 0.127 1.062 0.068 s s s s s 1.926
25 0.142 0.127 4.240 0.099 s s s s s 16.703
26 0.123 0.116 3.859 0.090 s s s s s 14.502
27 0.100 0.100 3.347 0.078 s s s s s 11.711
28 0.077 0.084 2.814 0.065 s s s s s 9.030
29 0.051 0.065 2.155 0.050 s s s s s 6.053
30 0.034 0.049 1.626 0.038 s s s s s 3.968
31 0.143 0.127 2.549 0.099 s s s s s 7.786
32 0.123 0.116 2.315 0.090 s s s s s 6.740
33 0.100 0.100 2.008 0.078 s s s s s 5.443
34 0.075 0.083 1.662 0.064 s s s s s 4.098
35 0.051 0.064 1.285 0.050 s s s s s 2.787
36 0.035 0.050 0.994 0.039 s-t s t t t 1.895
37 0.142 0.127 1.590 0.099 s s s s s 3.836
38 0.123 0.116 1.447 0.090 s s s s s 3.330
39 0.100 0.101 1.259 0.078 s s s s s 2.702
40 0.075 0.083 1.039 0.064 s-t s s s s 2.025
41 0.051 0.064 0.803 0.050 t n t t t 1.377
42 0.033 0.048 0.599 0.037 n n n n n 0.886
43 0.142 0.127 1.060 0.099 s-t s t s s 2.088
44 0.124 0.116 0.967 0.090 t s t t t 1.820
45 0.100 0.101 0.839 0.078 t n t t t 1.471
46 0.075 0.083 0.692 0.064 t n n n n 1.102
47 0.051 0.065 0.539 0.050 n n n n n 0.757
48 0.033 0.048 0.403 0.038 n n n n n 0.489

Chinnarasi & Wongwises (2006) 

نام محقق 

Chansou (2002)

Yasuda & Ohutso (1997-2004)

حداقل نسبت         جهت تشكيل جريان افتان و خيزان   حداكثر نسبت         جهت تشكيل جريان افتان و خيزان    

Boes &Hager (2003)
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