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Effecting of Channel Slope on Flow Characteristics for
Straight Vertical and Skew Free overfall

Ahmed Y.Mohammed
Asst. Lect.- Univ. of Mosul, Coll. of Eng., Dept. of Water Resources, Eng.

Abstract

This  paper  presents  an  experimental  study  and  analysis  for  effect  of  channel  slope  on
straight vertical and skew free overfall for a rectangular channel with different slopes. The
relationship between the critical depth and brink depth for both vertical and skew free overfall
are found and shown to be influenced by channel slope. The measured discharge from standard
weir was compared with calculated discharge from theoretical equation and found that the
discharge over skewed model is greater by (21%) from straight vertical, and the error
percentage for calculated and measured discharge not exceed (15% and 12%) for skewed and
vertical models respectively for all slopes. The discharge coefficient for vertical model is
greater by (25%) than skew, relationships between end and critical depths (he/hc) with channel
slope for straight vertical and skew free overfall were calculated.
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)48 (

)Hw ()Qm ()1  (  
)) (ho ()he(,

)hc ()4 ()Fo ()3 ()Qcal ()5 ()Cd (
:

Cd = Qm / Qcal  ……………………………………………………………..……….(6)

)1-6.(

)1 (

HW
(cm)

Qm
(l/s)

q
(m3/s.m)

ho
(cm)

hc
(cm)

he
(cm) Fo he/hc

Qcal
(l/s) Cd

Sur. Or diff.
of (Qcal)

9.2 17.859 0.060 8.2 7.122 5 0.809 0.702 18.682 0.956 1.103
8.2 15.028 0.050 8 6.348 4.5 0.707 0.709 15.951 0.942 1.165
6.8 11.349 0.038 6.8 5.264 3.7 0.681 0.703 11.893 0.954 1.189
5 7.155 0.024 5.2 3.871 2.6 0.642 0.672 7.005 1.021 1.182

4.4 5.907 0.020 4.3 3.406 2.4 0.705 0.705 6.212 0.951 0.983
3.6 4.372 0.015 4 2.787 1.9 0.582 0.682 4.376 0.999 1.094
3.2 3.664 0.012 3.8 2.477 1.7 0.526 0.686 3.703 0.989 0.966
2.6 2.683 0.009 3.5 2.013 1.4 0.436 0.696 2.768 0.969 1.156

)2 ()1/100 (
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Qm
(l/s)

q
(m3/s.m)

ho
(cm)

hc
(cm)

he
(cm) Fo he/hc

Qcal
(l/s) Cd

Sur. Or diff.
of (Qcal)

9.2 17.859 0.060 7.5 7.122 4.4 0.925 0.617 15.422 1.158 1.162
8.2 15.028 0.050 7.2 6.347 4 0.827 0.630 13.36 1.124 1.197
6.8 11.348 0.038 4.8 5.264 3.3 1.148 0.626 10.017 1.133 1.120
5 7.155 0.024 4 3.870 2.5 0.951 0.645 6.605 1.083 1.067

4.4 5.906 0.020 3.5 3.406 2 0.960 0.587 4.726 1.249 1.013
3.6 4.371 0.015 3.2 2.786 1.8 0.812 0.645 4.035 1.083 0.983
3.2 3.663 0.012 3 2.477 1.5 0.750 0.605 3.069 1.193 0.925
2.6 2.683 0.009 2.5 2.012 1 0.722 0.496 1.671 1.605 1.103
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(l/s)

q
(m3/s.m)

ho
(cm)

hc
(cm)

he
(cm) Fo he/hc

Qcal
(l/s) Cd

Sur. Or diff.
of (Qcal)

9.2 17.859 0.060 8 7.122 4.6 0.839 0.645 16.485 1.083 1.167
8.2 15.028 0.050 7.5 6.347 4.3 0.778 0.677 14.899 1.008 1.159
6.8 11.348 0.038 5.2 5.264 3.5 1.018 0.664 10.941 1.037 1.129
5 7.155 0.024 4.4 3.871 2.5 0.825 0.645 6.605 1.083 1.216

4.4 5.906 0.020 3.5 3.406 2.3 0.960 0.675 5.828 1.013 0.970
3.6 4.371 0.015 3.3 2.786 1.8 0.776 0.645 4.035 1.083 1.134
3.2 3.663 0.012 3 2.477 1.5 0.750 0.605 3.069 1.193 1.043
2.6 2.683 0.009 2.6 2.012 1.3 0.681 0.645 2.476 1.083 1.146
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hc
(cm)

he(cm)
center Fo he/hc

Qcal
(l/s) Cd

9.2 17.859 0.060 7.2 7.122 4.4 0.983 0.631 19.930 0.866
8.2 15.028 0.050 7 6.347 4.2 0.863 0.661 18.587 0.808
6.8 11.349 0.038 6.8 5.264 3.4 0.681 0.664 13.538 0.802
5.2 7.589 0.025 4.6 4.025 2.45 0.818 0.608 8.281 0.916
4.4 5.906 0.020 3.7 3.406 2 0.883 0.587 6.107 0.967
3.7 4.554 0.015 3.3 2.864 1.7 0.808 0.593 4.786 0.951
3.2 3.663 0.012 2.9 2.477 1.4 0.789 0.565 3.577 1.024
2.7 2.839 0.009 2.5 2.090 1.3 0.764 0.622 3.200 0.887

)5 (  )1/100  (

HW
(cm)

Qm
(l/s)

q
(m3/s.m)

ho
(cm)

hc
(cm)

he(cm)
center Fo he/hc

Qcal
(l/s) Cd

9.2 17.859 0.060 6.8 7.122 4.1 1.071 0.575 17.927 0.996
8.2 15.028 0.050 6.4 6.347 3.8 0.987 0.598 15.996 0.939
6.8 11.349 0.038 4.1 5.264 3 1.454 0.569 11.221 1.011
5.2 7.589 0.025 3.6 4.025 2.2 1.182 0.546 7.046 1.077
4.3 5.706 0.020 2.7 3.328 1.7 1.368 0.510 4.786 1.192
3.7 4.554 0.015 2.2 2.864 1.5 1.485 0.523 3.967 1.148
3.3 3.836 0.012 2 2.554 1.2 1.443 0.469 2.838 1.351
2.7 2.839 0.009 1.6 2.090 0.9 1.493 0.430 1.843 1.540
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(cm)

Qm
(l/s)

q
(m3/s.m)

ho
(cm)

hc
(cm)

he(cm)
center Fo he/hc

Qcal
(l/s) Cd

9.2 17.859 0.060 7 7.122 4.3 1.026 0.603 19.255 0.927
8.2 15.028 0.050 6.5 6.347 4 0.965 0.630 17.275 0.869
6.8 11.349 0.038 5 5.264 3.2 1.080 0.607 12.361 0.918
5.2 7.589 0.025 4.2 4.025 2.4 0.938 0.596 8.028 0.945
4.4 5.9069 0.020 3.4 3.406 1.9 1.002 0.557 5.655 1.044
3.7 4.5549 0.015 2.8 2.864 1.65 1.034 0.576 4.576 0.995
3.2 3.6636 0.012 2.5 2.477 1.3 0.986 0.524 3.200 1.144
2.7 2.8394 0.009 2 2.090 1.2 1.068 0.574 2.838 1.003
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