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AN EXPERIMENTAL STUDY ON ANTI-DUNES

By Yuichiro TANAKA

Synopsis

Some experiments are conducted for the geometrical characteristics of anti-dunes and
the regime criteria of the case of the upper flow regime in an open channel with movable
bed. And the comparison with many studies by various authors and these experiments
gives the following results.

The Kennedy’s equation is the most good agreement with experimental data for the
wave length. The propagation velocity obtained by Kennedy, Gradowczyk and the author,
which are analyzed by each different methods give the same results and these show a
good agreement with measured one. And the analytical result by the author for the wave
height of the bed wave can be used for all flow regimes with sufficient accuracy.

The author’s experiments show that the effect of the grain-size is very remarkable for
the occurrence of anti-dunes and the region of the flat bed is wider as increase of the grain
diamenter of bed materials. Though it made to be possible to predict the geometrical
properties of sand waves from the mean flow parameters with sufficient accuracy, all theories
reported up to this time can not systematically explain the mechanism of thé occurrence
of various bed configurations including the effect of the grain-size with the clear phyéical

back ground. And it will be required the further studies.
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Fig. 1 Experimental flume.
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Fig. 2 Grain-size accumulation curve of the used sand.
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Fig- 3 Frequency distribution diagram of the measured wave length.
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Fig. 4 Migration of the crest and trough of anti-dunes.
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Table 2 Results of experiments.
No. of Dominant Mean Ratio of wave height Propagation Mean
experiments |wave length|wave length| of bed and water surface |velocity of bed wave|wave height
L (cm) Lan (cm) Ala o (cm/s) am (cm)
A—1 42.5 46.5 2.29 0.54
A— 4 52.5 55.5 1.9 0.5 1.02
A—>5 63.3 0.5
A— 8 62.5 76.3 2.56 0.8 0.73
A—9 52.5 81.0 2.18 0.4 2.29
A—10 104.0
A—11 99.2 2.24 1.3 1.20
A—13 127.0 2.73 0.54
A—14 92.5 102.0 2.58 1.5 1.22
B—5 175.0 161.2 1.37 1.6 7.97
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Fig. 5 Variation with time of the surface wave, depth wave, bed

wave and velocity wave.
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Fig. 6 Comparison with the calculated values and measured bed
wave, velocity wave and Froude number.
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Fig. 7 Regime criteria of various bed configurations by Garde and Raju.
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Fig. 10 Comparison with the measured propagation vecocity and Eq. (3-9).
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