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STUDY ON RIVER BED VARIATION

——Due to the water level drop at the downstream end——

By Kazuo ASHIDA

Synopsis

In this paper the author studied theoretically and experimentally the sediment bed
variation under the boundary condition of the water level drop at the downstream end.
The influence of the boundary condition on the bed variation can be expressed by the
diffusion equation in the case of quasi uniform flow. It was confirmed by the comparison
between each term in the equation of motion for the experimental data that the quasi
uniform flow generally took place in the case of bed variation due to the water drop in
uniform channels.

The bed at the downstream end after the water level drop falls rapidly to the elevation
so the depth almost equals to the normal depth. By using the diffusion equation and the
above boundary condition the analytical solution for the bed variation was obtained.

The comparison between the theoretical curve and the experimental data shows fairly

good agreement.
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Fig. 1 Experimental flume.
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Fig. 2 Grain-size cumulative curve of the used sediment.
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Table 1 Extent of Experiment.

No. of Discharge Bed Slope { Water Level Condition | Bed Condition
Experiment /s) p ‘ at the Down Stream at the Down Stream
A—1 7.95 0.0018 0 cm Abrapt Drop
A—2 7.95 0.0018 ~3.6 ”
B—1 7.95 0.0019 1 0 Angle of Repose
B—2 7.95 0.0019 -3.0 p
D—1 8.90 0. 0020 0 ”
D—2 8.90 0. 0020 -3.0 p
D—3 8.90 0. 0020 -3.9 p
E—1 9.30 0.0016 | -3.0 p
E—2 9.30 0.0016 | ~3.0 Weir
F—1 20. 00 0.0016 | -3.0 Angle of Repose
F—2 20.00 0. 0016 ‘ -3.0 Weir
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Fig. 3 Profiles of the bed and water level under the equlibrium condition.
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Fig- 4 (1), (2) Variation of the bed and water level profiles under the condition
of the water level drop at the downstream end.
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Fig. 5 Variation of the bed and water level profiles under the condition of
the water leuel drop at the downstream end.
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Fig. 6 Variation of the depth profile under the condition of the water level
drop at the downstream end.
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Fig. 7 Comparison between the each term in the equation of motion for the
case of Exp. D—3.
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when the water level drops at the downstream end. 'And comparison'
between the theoretical curve and experimental data. o
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Theoreticay Curve

Fig. 10 Theoretical curve for the relation between the non-dimentional bed
digradation (Z,—Z)/Z, and the non-dimentional time (4K,q/x%)-¢
when the water level drops at the downstream end. And comparison
between the theoretical curve and experimental data.
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