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Numerical Experiments on Hydraulic Characteristics
in Constriction Openings
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Abstract

The hydraulic characteristics in constriction openings are analysed numerically by using Galerkin type finite el-
ement model of which the goveming equation comprises the depth averaged continuous equation and the
two-dimensional Navier-Stokes equation. For the time integration, two step Lax-Wendroff scheme is used.

In case of flows in one-dimensional rectangular channles, numerical solutions are in well agreement with ana-
Iytical solutions. For the water surface and backwater profiles at the constrictions in the uniform flow channel,
the numerical solutions are almost coincided with the experimental results.

In order to close look at the flow characteristics in near constriction openings, the experimental resuits of
physical model tests by the Rural Development Corporation are compared with the numerical results simulated
by the model developed in this study. Average velocities, maximum velocities and water depths in constriction
openings which reduce the cross sectional area up to 1/3 of original one are showed well agreement between
the result of the physical mode! and the numerical model. However, there are not in good agreement between
numerical solutions and experimental results in terms of locations which the maximum velocities take place
showing the maximum velocities occur almost in the center line of the flow section in numerical analysis while
they occur in the tip-of constrictions in experimental results. The reason for this result seems to be that the fi-
nite element model does not embrace the effect of effective shear stresses such as Reynolds stresses,
depthing-averaging effect and viscous shear stress. Further research on this respect will be necessary.
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Fig. 9> Schematic view of the elevation profile in
the channel with the cross section(The
length of Z-axis scaled up 3 times), (clos-
ure gap 161cm)
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{Fig. 12) Schematic view of the elevation profile in
the channel with the cross section(The
length of Z-axis scaled up 3 times),
(closure gap 102cm)
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