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AN EXPERIMENTAL STUDY ON SAND WAVES (1)

By Katsumasa Yano, Kazuo ASHIDA and Yuichiro TANARA

Synopsis

It is one of the most important problems in hydraulic engineers to solve the mechanism
of sand waves. Because sand waves occur at almost time when the bed materials move by runn-
ing water and they give various difficult problems. We know the existence of various bed
configurations, ripples, dunes, stationary waves, antidunes and etc.. But we cannot fully
explain these complex phenomena at present.

Authors started a series of studies from the standpoint of thinking these phenomena as
one of the stochastic process.

As the first step of these studies, authors have manufactured a equipment measuring
water level and bed elevation suing ultra-sonic device with sufficient accuracy. And they
have discussed the significance of the mean values of the period, wave-length, wave-height and

etc. as the characteristic values of the sand waves.
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Photo. 1. Echo sounder.

Table 1. Constitution of the echo sounder.

% #h ¥ B ~F # (mm) 2 B W&
B @ A O B, 7 155 X 320 X 290 10kg
B O R R K 1 155 X 320 X 290 9.5kg
= 215 FIFRF 100 g
% Z B & 8 256 525¢g KA 425 g
at b4 s 1 495 X 330 X 480 —
= Ehis ° 5 — Th ;g .
BHNE2AT T4 % 1 695 X 205
(3 & 1 300 X 600 X 200 —
B Ed| Eii] 1 180 X 550 X 350 4kg
% k& B ® 8 A 10645 — L ¥ —
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Table 2. Peformance of the echo sounder.

# 173 7K AL
B OE B OB ® P 3 ~ 30cm 10 ~ 50cm
WE (B /D BebEMD £ 1mm +1mm
HBHELLVIKEE 5% L2 T 5% L T
# B B E @ | —10°C ~ +50°C —10°C ~ +50°C
# A T KA B K # 1MC # BOKC
Bo % B i AP 3 oy AEREAR
B O &% MOk 10cm 10 cm
i} I 3m/s LI F
4 bt E E 50c/s ~ 60c/s 95~105V
A % H 13~16 VA (BHANELH)
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Fig. 1. Block diagram of the echo sounder.
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Fig. 2. Comparison between the bed profiles measured by echo sounder
and point gage.

Table 3. Domain of measurement.

Gate 0 1 2 3
Intormafion Part in water 30 ~ 54 47 ~ 84 78~148 147~300
Intormafion Part in air - 92 ~156 155~270 270~500
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Fig. 3. Grain-size accumulation curve

of used sand.
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Fig. 4. Experimental flume.

Table 4. Extent of Experiment.

Experiment A-1A-2|A-3|A-4 A-5|A-6|A-17
Bed slope 1/800 ” ” ” ” 1 ”
Dischage (1/s) 6 10 11 12 20 26 27
Supplied sediment (gr/s) 0 0.1 0.11 0.16 0.79 1.6 18

v 0.037 0.052 0.055 0.058 0.081 0.097 0.100
Bed configuration F F CR R R R CR
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Fig. 5. Variations of the water level and the bed elevation in constant section
with time (measured by echo sounder).
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Fig. 6. Relation between k, and o.
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Fig. 7. Auto-corelation function of the height of ripples.
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Fig. 8. Power spectra of the height of ripples.
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