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EXPERIMENTAL INVESTIGATION OF GENERATION
AND DEVELOPMENT OF SAND WAVES (2)

By Tetsuo Ueno, Tadasi Utami and Shunshi ARIMOTO

Synopsis

Experimental studies are made on the process of developments of sand waves. Wave height
and wave length of individual sand wave are measured from photographs of plan views of sand
waves which are taken every half a minute with a camera fixed over the channel.

The process of increment of wave length and wave height is investigated in detail to find out the
difference in the process of developments between ripples and dunes.

Models of developing process are constituted for ripples and dunes respectively to obtain the
relating equations between wave length and wave height.

The equations are shown to be in good agreement with experimental results.
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Table 1 Mechanisms of generation of sand waves after Yalin.
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Type ‘ Mechanisms of generation of sand waves !
I } Discontinuity ‘-—> Waves on the free ~—->| Antidunes ‘
surface
i . Disturbance in the
1 L Discontinuity |_> structure of turbulence Ht Dunes ‘
e Deformation of the I s
it} ! stcoilrtmulityi‘ﬁ unstable bed surface —bl Rz;iples ‘
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Table 2 Experimental conditions.
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Case | ) ’ (g/min) (g/nin) )
A 20.0 1/1000 170 140 13.9
B 20.0 1/1000 (1] 170 15.7
C 20.0 1/700 210 203 12.6
D 20.0 1/700 0 210 8.3
E 28.4 1/400 0 — 16.2

Tahle 3 Value of parameters in the section x=0m: at the beginning of the experiment

(¢=0 min).
H U,.H F, U. Tx Usd;
O | () | (emfie) | | (ompseo) o
A 6.25 32.00 1.70 x 104 0.41 2.47 0.130 6.31
B 6.15 32.52 1.79 x 104 0.42 2.25 0.108 6.03
C 5.64 35.46 1.88 x 104 0.48 2.81 0.168 7.17
D 5.88 34.01 1.68 x 104 0.45 2.87 0.175 7.25
E 6.30 45.08 2.57 x 10¢ 0.57 3.41 0.247 9.25
Table 4 Value of parameters in the section x=0m at =120 min.
H U H F U, Tx Usd,
Case (em) (cm/;’ec) v ’ (cm/:ec) ‘; *
A 7.40 27.03 1.70 x 10* 0.317 3.67 0.286 9.37
B 7.75 25.81 1.76 x 10¢ 0.296 3.83 0.312 10.26
[¢] 7.14 28.01 1.88 x 10* 0.335 3.82 0.310 10,79
D 7.43 26.92 1.68x10* 0.315 3.89 0.322 9.82
E 6.95 40.90 2.57x 104 0.496 3.94 0.330 10.69
FEERIRS 18m, i 1m, EI0.6m O EVZ 00—
Mt BT DR T Th e, AKRBEOEERE s = 0033 6m.
R R CAEE RO, BUICE 1000W o ve)
ARy b T A PRER U, S, MEREET
BRI RRES & - FROKMFERO NG, 20 50
% 40 cm/sec DHETKE LEBHIE DI &iITK
v, KEHLER EOE RS X OKEOREZ KA
RBitbl-TRIEL, TOMREF -2 a3 -4~ |
- . 0
sk Ulce MRAIERRIE, A-D BBRBICKD 10? o cem)d 10°?
HEL LD D, FHAKBHERL Y 2 - OFlEH# Fig. 1 Accumulation curve of grain size.
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Photo. I Configulation of channel bed (Case A).

Photo. 2 Configulation of channel bed (Case E).
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Fig. 2 Time variation of standard deviation of bed elevation.
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Fig. 4 Time variation of maximum cross-correlation coefficient.
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Fig. 8 Time variation of wave height of sand waves.
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Fig. 9 Time variation of waave length of sandwaves.
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Fig. 16 Relation between wave height and wave length.
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