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A SIMPLE MODEL OF A VELOCITY DISTRIBUTION
IN ACCELERATING/ DECELERATING FLOWS
AND ITS APPLICATION TO DEPTH-AVERAGED FLOW MODEL
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In open channel flows with variations of bed topography, the flow is influenced by accelerating/
decelerating effects. A simple model of a velocity distribution in such flows was proposed in this paper.
In the model building, we assume that a fundamental form of velocity distribution is expressed as a power
law and substitute it into a steady equation of motion. Then, the coefficients of the power law are
theoretically derived by making the terms at each orders zero. The characteristics of this model are
examined through the comparison with the experiments by Song&Graf. In addition, the bed shear stress
in this model is examined to apply it to the depth-averaged flow model.

Key Words : accelerating /decelerating flow, vertical velocity profile, depth-averaged flow model
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-1 Song&Graf D EBR D KH &
Exp. s 0 h s U Re e Us Uiy dhldx B
% 1/s cm cm cm/s (x10°)| cms cm/s cn/s

AS00-Q145 0 145 200 | 14.12 } 120.83 0.86 2.50 9.24 9.30 9.70 -0.0170 | -3.86
AS00-Q100 0 100 16.2 | 13.72 | 102.88 0.82 1.72 8.05 8.00 8.23 -0.0122 | -3.03
AS00-Q80 0 80 14.5 12.13 91.95 0.77 1.38 7.21 7.16 7.55 -0.0090 | -2.50
AS25-Q100 | -0.25 100 16.9 12.92 98.62 0.77 1.73 8.26 7.91 7.89 -0.0160 | -3.58
AS25-Q80 -0.25 80 15.1 12.13 88.30 0.73 1.38 7.36 7.28 7.36 -0.0130 | -2.87
AS25-Q60 -0.25 60 13.1 10.54 76.34 0.67 1.04 7.12 6.68 7.54 -0.0118 | -2.68
AS50-Q110 | -0.50 110 17.9 12.13 | 102.42 0.77 1.89 7.32 7.68 8.05 -0.0200 | -4.47
AS50-Q80 | -0.50 80 159 12.13 83.86 0.67 1.37 6.86 6.90 6.85 -0.0146 | -3.15
AS75-Q100 | -0.75 100 182 § 11.73 | 91.58 0.69 1.73 7.45 7.20 7.42 -0.0200 | -4.31
AS75-Q80 -0.75 80 16.5 11.73 80.81 0.64 1.38 6.54 6.46 7.17 -0.0170 | -3.69
AS93-Q100 { -0.93 100 19.0 | 12.13 87.72 0.64 1.73 7.14 6.85 6.52 -0.0205 | -4.45
AS93-Q80 -0.93 80 17.2 | 11.33 77.52 0.60 1.38 6.96 6.30 6.80 -0.0189 | -4.08
DS25-Q90 0.25 90 20.0 20.0 75.00 0.54 1.56 5.19 5.12 4.95 0.0016 -0.69
DS25-Q70 0.25 70 16.0 16.0 72.92 0.58 1.21 5.07 5.04 472 0.0013 -0.71
DS50-Q90 0.50 90 18.5 18.5 81.08 0.60 1.55 6.84 6.91 6.54 0.0038 | -0.456
DS50-Q70 0.50 70 16.5 16.5 70.71 0.56 1.21 6.20 5.86 6.28 0.0038 | -0.566
DS50-Q55 0.50 55 14.5 14.5 63.22 0.53 0.95 5.68 5.20 5.53 0.0038 | -0.631
DS75-Q80 0.75 80 20.5 20.5 65.04 0.46 1.38 5.04 495 5.07 0.0079 | 0.330
DS75-Q60 0.75 60 17.0 17.0 58.82 0.46 1.04 496 491 4.97 0.0076 | 0.070
DS90-Q80 0.90 80 18.0 18.0 74.07 0.56 1.38 6.58 6.42 6.52 0.0095 0.214
DS90-Q70 0.90 70 18.0 18.0 64.81 0.49 1.21 5.45 5.30 5.36 0.0096 0.337
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