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Some Considerations on Spatial Variations of Free Surface in Steep Open Channels with an Obstacle at One Side Wall
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This paper deals with the spatial variations of steady open channel flows in the downstream of an
obstacle attached on one side wall of a flume. It is shown theoretically that using the linearized
equations of 2-D shallow flows, periodic wavy patterns exist in supercritical flows (Froude
number >1), but the amplitude of periodic wavy patterns always attenuate in the downstream
direction. Standing waves can exist only in the case that the friction coefficient is zero. It is also
pointed out that the attenuation rate decreases with the increase of Froude number. These results
are verified by means of the hydraulic experiments carried out in this study. Using shallow flow
equations, the numerical analysis is also carried out under the hydraulic conditions of
experiments to consider the theoretical and experimental results.
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Fig.1 Coordinate system and explanation of symbols
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Fig. 5(a) Water surface variation in the downstream
of the obstacle (Run 1)

Table 1 Hydraulic variables of experiments

Upstream | Upstream | Froude Water
Run | Discharge | water average | number [ Bed T Flow
3 b emperature
number | (cm’/s) depth velocity at slope C) type
(cm) (cm/s) | upstream

1 6,400 1.74 122.6 297 1/34 19.0 Superecritical
2 10,900 2.73 133.1 2.57 1/34 135 Supercritical
3 5,950 1.45 136.8 3.63 1/13 19.2 Supercritical
4 7,230 3.15 76.5 1.38 1/156 18.6 Supercritical
5 11,410 3.88 98.0 1.59 1/156 13.2 Supercritical
6 6,620 2.08 106.1 235 1/49 13.6 Supercritical
7 11,110 2.96 125.1 232 1/49 13.6 Supercritical
8 6,200 233 88.7 1.89 1/67 13.2 Superecritical
9 11,200 3.28 113.8 2.01 1/67 132 Superecritical
10 7,200 4.46 538 0.814 1/326 129 Sub-critical
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