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AN EXPERIMENTAL STUDY ON THE TRANSFORMATION
OF SAND WAVES

By Kazuo ASHIDA and Kenji SAWAIL

Synopsis

Sand waves in an alluvial channel are not necessarily in an equilibrium state during flood.
Therefore, their growing and diminishing processes may be considered to take an important role in
the mechanism of flow resistance, sediment transport and bed transformation. In this study, the
authors carried out some experiments on the transforming process of sand waves under unsteady
flow conditions, and found the following interesting results.

For given hydraulic conditions, there is a preferable linear combination between the mean
wave length 4 and mean wave height 4. When a bed form is not in the equilibrium state
(4,, 4,), 4 changes at first until the linear relation is fulfilled, thereafter both of 4 and 4 changes
toward 4, and 4, along it.
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Fig. 2. Hydrographs designed for each experiment.
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waves defined by different methods
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Fig. 5. Variations with time of unit width discharge (g), water surface inclination (I,), mean
water depth (), mean wave height. (4), mean wave length (/) and mean wave steepness
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Fig. 6. Traces of sand wave transformation on /-4 plane for given hydraulic conditions. Numerals
without parentheses show d//d¢ x 10? (cm/s) and those with parentheses show d 4/dt x 10® (cm/s).

Table 2. Comparison of the experimental values of depth, wave height and wave length
in an equilibrium state and the calculated values.
(The uppermost line shows the experimental values.)

d 1 q h A | 4
(mm) (cm?/s) (cm) ‘ (cm) (cm)
0.3 1/500 160 7.0 25 1.8 o
@) Ripples 7.4 30 2.4
) 03 | 1500 | 350 95 30 | 21
Ripples 115 30 2.8
© 03 | 1/500 | 520 108 50 28
Ripples 14.2 30 2.8
03 | 1500 | 880 10.5 50 0.3
d ... | Ripples 18.4 30 2.8
@ T“‘“s‘“m{ U]fpper regime 11.0 30 0.25
© 03 | 1250 | 160 7.0 30 2.3
Ripples 6.0 30 2.3
03 | 1/250 | 300 5.0 30 0.5
f .. { Ripples 8.2 30 2.3
@ T'a“s‘“‘)"{ U;g)er regime 4.5 30 0.4
E ) 10 ] 1500 | 270 60 115 0
8 Dunes 6.2 39 0.8
- 1.0 | 1/500 | 950 ‘“ 18.0 —1“ 120 5.7
Dunes 16.5 104 3.5
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