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0.018692(M/9)]?
He=0.019(m)+[ Sl =0.019018 m

2x9.81 (M ,)

L.=0.1(m) - [2 X 0.1 x 0.019(m)]=0.0962 m

o 0.000333 (/)

4= — =1.321183
0.0962(m)*(0.019018(m))
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D50(mm) | Hs(cm) | Q(I/min) | VO(m/s) | Hd(m) He(m) Le(m) Cd
20 0.018692 | 0.019 |0.019018 | 0.0962 | 1.321183
40 0.031342 | 0.025 | 0.02505 | 0.095 | 1.769994
- 0 60 0.044917 | 0.031 |0.031103 | 0.0938 | 1.943557
80 0.056983 | 0.037 | 0.037165 | 0.0926 |2.009638
20 0.005192 | 0.019 | 0.019001 | 0.0962 | 1.322897
3 40 0.0387 0.025 |0.025076 | 0.095 | 1.767214
60 0.057183 | 0.031 | 0.031167 | 0.0938 | 1.937589
80 0.086917 | 0.037 |0.037385| 0.0926 | 1.991962
20 0.007825 | 0.019 | 0.019003 | 0.0962 | 1.322715
17 6 40 0.048767 | 0.025 | 0.025121 | 0.095 1.76248
60 0.069767 | 0.031 |0.031248 | 0.0938 | 1.930021
80 0.096317 | 0.037 | 0.037473 | 0.0926 | 1.984966
20 0.013075| 0.019 |0.019009 | 0.0962 | 1.322131
9 40 0.050083 | 0.025 |0.025128 | 0.095 | 1.761782
60 0.072592 | 0.031 |0.031269 | 0.0938 | 1.928124
80 0.102525 | 0.037 |0.037536 | 0.0926 | 1.979977
20 0.00505 | 0.019 |0.019001 | 0.0962 | 1.322905
3 40 0.030517 | 0.025 | 0.025047 | 0.095 1.77027
60 0.047567 | 0.031 |0.031115| 0.0938 | 1.942387
80 0.077458 | 0.037 | 0.037306 | 0.0926 | 1.998312
20 0.005192 | 0.019 | 0.019001 | 0.0962 | 1.322897
3.2 6 40 0.038042 | 0.025 | 0.025074 | 0.095 | 1.767486
60 0.055383 | 0.031 |0.031156 | 0.0938 | 1.938553
80 0.083383 | 0.037 |0.037354 | 0.0926 | 1.994415
20 0.009833 | 0.019 | 0.019005 | 0.0962 | 1.322526
9 40 0.044067 | 0.025 |0.025099 | 0.095 | 1.764823
60 0.0636 0.031 |0.031206 | 0.0938 | 1.933911
80 0.093367 | 0.037 | 0.037444 | 0.0926 | 1.987234
Gy Al glagla )l g baoslail jo 5 el o oo o adss ol o -V-F Jgo
Q=20 I/min | Q=40 I/min | Q=60 I/min | Q=80 I/min
D50=1.7mm-Hs=3cm 1.3228974 1.7672136 1.937589169 1.9919616
D50=1.7mm-Hs=6cm 1.322715 1.7624802 1.930021261 1.9849658
D50=1.7mm-Hs=9cm 1.3221313 1.7617823 1.928123784 1.979977
D50=3.2mm-Hs=3cm 1.3229051 1.7702698 1.942386916 1.9983116
D50=3.2mm-Hs=6cm 1.3228974 1.7674858 1.938552612 1.9944153
D50=3.2mm-Hs=9cm 1.3225263 1.7648231 1.933911331 1.9872341
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—— L& D50 = 1.7mm - Hs=3cm D50 = 1.7mm - Hs=6cm

D50 = 1.7mm - Hs=9cm —0—D50 =3.2mm - Hs=3cm D50 =3.2mm - Hs=6cm
—0— D50 =3.2mm - Hs=9cm
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Dgp=3.2mm —e— Q=20 I/min Q=40 I/min —8—Q=60 I/min Q=80 I/min
Dgp=1.7mm —6—Q=20 |/min —— Q=40 I/min —6—Q=60 I/min —6—Q=80 I/min
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SLsS 5 amge Glid (oS jso | Ak o Dl i 45 00 HW/P 4 s alss g0

Hu/P iol38l 4 Cons adss co po Ol s a0 -F-F o

D50(mm) | Q(/min) | % HW/P | % Cd
20 +50.65 | +0.05

40 +46.96 | +0.30

L 60 +43.78 | +0.48

80 +41.02 | +0.60

20 +50.65 | +0.02

3.9 40 +46.96 | +0.30

60 +43.78 | +0.43

80 +41.02 | +0.55

Dyp =3.2mm  —e—Q=20I/min Q=40 |/min Q=60 |/min Q=80 I/min

Dsp=1.7mm  —e—Q=20I/min

Q=40 |/min —8—Q=60|/min —@— Q=80 |/min
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Q(I/min) | % D50 % Cd
20 +46.87 | +0.01
40 +46.87 | +0.20
60 +46.87 | +0.32
80 +46.87 | +0.38

oy gLl Olyoss 4 Cos adsd (o po Ol pss vy -F-F oo

D50(mm) | Q(/min) | % Hs % Cd
20 +50 -0.03
40 +50 -0.20

1.7
60 +50 -0.32
80 +50 -0.40
20 +50 -0.01
40 +50 -0.20

3.2
60 + 50 -0.29
80 + 50 -0.37
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D50=3.2mm-Hs=3cm D50=3.2mm-Hs=6cm D50=3.2mm-Hs=9cm

D50=1.7mm-Hs=3cm —@—D50=1.7mm-Hs=6cm D50=1.7mm-Hs=9cm
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iule ) calla % Fr % Cd
ol +41.73 +19.29
D50=1.7mm-Hs=3cm +64.19 +18.87
D50=1.7mm-Hs=6cm + 59.66 +18.73
D50=1.7mm-Hs=9cm +5442 | +18.64
D50=3.2mm-Hs=3cm + 65.54 +19.00
D50=3.2mm-Hs=6cm +62.94 +18.93
D50=3.2mm-Hs=9cm + 56.84 +18.79
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Dso(mm) | Hs(cm) Q(l/min)

_ 0 10 20 30 40 50 60 70 80

3 10 20 30 40 50 60 70 80

1.7 6 10 20 30 40 50 60 70 80

9 10 20 30 40 50 60 70 80

3 10 20 30 40 50 60 70 80

3.2 6 10 20 30 40 50 60 70 80

9 10 20 30 40 50 60 70 80
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S3=3cm
Dy, =3.2mm MOcm MW5cm ™ 10cm m15cm
Do =1.7mm B5cm ™ 10cm H15cm
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Dy =1.7mm - H=5cm
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Dsp=1.7mm - H,=10cm
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Dsg=3.2mm - H;=5cm
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0.02435(M/.)]?
H.= 0.041(m) + [ /)] =0.04103 m

2x9.81 (m/sz)

L= 0.1(m) - [2x0.1x0.041(m)]= 0.0918 m

. 0.000333 (/)

i= — =0.436898
0.0918(m)*(0.04103(m))
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Dso(mm) | Hs(cm) | Q(I/min) | Vo(m/s) | Ha(m) | He(m) | Le(m) Cq
20 0.02435 | 0.041 | 0.04103 | 0.0918 | 0.436898
0 40 0.0375 | 0.052 | 0.052072 | 0.0896 | 0.626179
- 60 0.050008 | 0.061 | 0.061127 | 0.0878 | 0.753617
80 0.059758 | 0.069 | 0.069182 | 0.0862 | 0.850045
20 0.026742 | 0.041 | 0.041036 | 0.0918 | 0.436799
5 40 0.0471 | 0.052 | 0.052113 | 0.0896 | 0.625433
60 0.06495 | 0.061 | 0.061215 | 0.0878 | 0.752001
80 0.094725 | 0.069 | 0.069457 | 0.0862 | 0.844995
20 0.025617 | 0.041 | 0.041033 | 0.0918 | 0.436847
17 10 40 0.059433 | 0.052 | 0.05218 | 0.0896 | 0.624229
60 0.080875 | 0.061 | 0.061333 | 0.0878 | 0.749826
80 0.101908 | 0.069 | 0.069529 | 0.0862 | 0.843683
20 0.027292 | 0.041 | 0.041038 | 0.0918 | 0.436775
15 40 0.063283 | 0.052 | 0.052204 | 0.0896 | 0.623797
60 0.0914 | 0.061 | 0.061426 | 0.0878 | 0.748134
80 0.124183 | 0.069 | 0.069786 | 0.0862 | 0.839033
20 0.019417 | 0.041 | 0.041019 | 0.0918 | 0.437074
5 40 0.040942 | 0.052 | 0.052085 | 0.0896 | 0.625931
60 0.056383 | 0.061 | 0.061162 | 0.0878 | 0.752979
80 0.084567 | 0.069 | 0.069365 | 0.0862 | 0.846692
20 0.022067 | 0.041 | 0.041025 | 0.0918 | 0.436985
3.2 10 40 0.051717 | 0.052 | 0.052136 | 0.0896 | 0.625015
60 0.068967 | 0.061 | 0.061242 | 0.0878 | 0.751496
80 0.095317 | 0.069 | 0.069463 | 0.0862 | 0.844891
20 0.024308 | 0.041 | 0.04103 | 0.0918 | 0.4369
15 40 0.061525 | 0.052 | 0.052193 | 0.0896 | 0.623998
60 0.082222 | 0.061 | 0.061345 | 0.0878 | 0.74962
80 0.106942 | 0.069 | 0.069583 | 0.0862 | 0.842709
Gy Az lagla )l g laojlail jo 5 Al o oo jo adsd colo -V -F oo
Q=20 I/min | Q=40 I/min | Q=60 I/min | Q=80 I/min
D50=1.7mm-Hs=5cm 0.4367988 | 0.625433 | 0.7520013 | 0.8435712
D50=1.7mm-Hs=10cm | 0.4368467 | 0.6242293 | 0.7498255 | 0.8347161
D50=1.7mm-Hs=15cm 0.4367746 0.6237975 0.748134 0.8341233
D50=3.2mm-Hs=5cm 0.4370741 0.6259308 0.7529786 0.8450233
D50=3.2mm-Hs=10cm 0.4369845 0.6250146 0.7514964 0.8430285
D50=3.2mm-Hs=15cm 0.4368999 0.623998 0.7496202 0.8383965
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Dgp=3.2mm  —e—Q=201/min ——Q=40I/min ——Q=60 |/min Q=80 I/min
Dsp = 1.7mm Q=20 I/min —6—Q=401/min —6—Q=60 I/min —@—Q=80 |/min
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Hw/P R LR VRUW W C TR RLA VST SRV B B g PRES

D50(mm) | Q(I/min) | % Hw/P % Cd
20 +49.61 +0.00
40 +45.74 +0.17

1.7
60 +43.01 +0.34
80 + 40.85 +0.74
20 + 49.61 +0.02
40 +45.74 +0.20
3.2

60 +43.01 +0.29
80 + 40.85 +0.52
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D¢y = 3.2mm —e—Q=201/min —8—Q=40|/min

Dso=1.7mm —e— Q=20 I/min
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Q(l/min) | % D50 % Cd
20 +46.87 | +0.04
40 +46.87 | +0.07
60 +46.87 | +0.18
80 +46.87 | +0.55
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D50(mm) | Q(/min) | % Hs % Cd

20 +50 - 0.00

40 +50 -0.17

1.7

60 +50 -0.34

80 +50 -0.75

20 +50 -0.02

40 +50 -0.20

3.2
60 +50 -0.29
80 +50 -0.52
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FI ol i a ol 4o g 0 Slpds 0o p0 -V F-F oo

ke 5l calla % Fr % Cd
L% +34.79 +29.20
D50=1.7mm-Hs=5cm + 44,95 +28.97
D50=1.7mm-Hs=10cm | +45.10 +28.59
D50=1.7mm-Hs=15cm | +46.76 + 28.56
D50=3.2mm-Hs=5cm +49.25 +29.01
D50=3.2mm-Hs=10cm | +47.16 +28.94
D50=3.2mm-Hs=15cm | + 44.21 +28.75
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P=16cm —0—Q=20 I/min —8— Q=40 |/min ——Q=60 |/min Q=80 I/min
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P=16cm  —e—Q=201/min Q=40 I/min Q=60 I/min Q=80 I/min

P=10cm —e—Q=20I/min ——Q=40I1/min ——Q=601/min ——Q=80 I/min
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P=16cm Q=20 |/min Q=40 |/min Q=60 I/min Q=80 I/min

P=10cm —e—Q=20I/min Q=40 |/min ——Q=601/min —e— Q=80 I/min
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D50(mm) | Q(I/min) % P % Hw/P | % Dso/Hs % Cq
20 +37.5 +7.08 - 40 - 66.97
17 40 +37.5 +7.66 - 40 - 64.59
60 + 375 +6.40 -40 -61.17
80 + 375 +4.55 -40 -57.82
20 +375 +7.08 - 40 - 66.96
3.9 40 +375 +7.66 - 40 - 64.64
60 +375 +6.40 - 40 -61.23
80 +375 +4.55 - 40 -57.75
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P =16cm —®—D50-3.2mm-Hs=5cm —e—D50=3.2mm-Hs=10cm —e—D50=3.2mm-Hs=15cm
—0—D50=1.7mm-Hs=5cm —@—D50=1.7mm-Hs=10cm —8— D50=1.7mm-Hs=15cm

P =10cm D50=3.2mm-Hs=3cm D50=3.2mm-Hs=6cm D50=3.2mm-Hs=9cm
D50=1.7mm-Hs=3cm —@—D50=1.7mm-Hs=6cm D50=1.7mm-Hs=9cm
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oy dalpd Olyess 4 Cond Al (oo Ol s vsyo VT oo

D50(mm) Hs/P % P % Fr % Cd
0.3 +375 | +33.70 | -62.60

1.7 0.6 +37.5 +26.16 | -62.66
0.9 +375 | +1556 | -62.65

0.3 +375 | +34.39 | -62.63

3.2 0.6 +375 | +36.33 | -62.64
0.9 +375 | +2551 | -62.66
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Cy=0.81222- 0363~ 1.801 + +5.509Fr +2.914 (O-%)

R?=0.98
MAE= 0.06

RMSE= 0.079
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y=0.9818x + 0.0221

. A J
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0.038 0.114 -2.055
Cy=3.531 [(%) ) () e )0”6] (Y-¥)
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Abstract

Ogee spillways in the dams, rivers and water canals are use to control,
transfer and measurement of water. Using Ogee spillways has increased duo
to Hydraulic efficiency of the spillways. One of the main problems in
irrigation lattice and in the event of flooding is entering rivers sedimentations
into water canals, dams’ reservoirs and spillways upstream. In this research,
our goal is laboratory investigate of effect that deposited sediments in the
upstream of Ogee spillways, influence on the flow properties especially
discharge coefficient. The research is done on two spillways with
height of 10 and 16 CM. In order to model deposits, two types deposit of
average diameter 1/7 and 3/2 MM were used and each of the sediments were
built in three different heights of spillways upstream and the exchange of
different discharge of depth, speed variations and the discharge
coefficient measurements was measured. The research showed that in
both the existence of varying sizes and sediment in varying heights, had no
effect on the level of the water, but water speed increased due to increasing
thickness of apron sediments. The discharge coefficient increased with
increasing the flow rate so that the flow shifted to the critical and super
critical, discharge coefficient increased. Also, by increasing the diameter, the
discharge coefficient increased but by increasing sediments height, the
discharge coefficient decreased and the discharge coefficient of heights and
the same size of sediments decreased by increasing the height of spillways.

Keywords: OgeeSpillway, Sediment, Water level, Water velocity, Discharge coefficient
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