367
R R DFAE - FERRICE T 5 ERIPTZE
TR E-L B % B

EXPERIMENTAL INVESTIGATION OF GENERATION
AND DEVELOPMENT OF SAND WAVES

By Tadashi Utamr and Tetsuo Ueno

Synopsis

Experimental studies are made on the process of generations and developments of sand waves.
These processes are very complicated because these are dynamic and three-dimensional and also
because these have important relation with the motion of water flows.

In this experimental study, photographs of plan views of sand waves are taken every half a
minute with a camera which is fixed over the channel. The longitudinal distribution of height
of sand waves and water depth are also measured along thc center line of the channel every 20
minutes. Moreover, photographs of flow patterns on water surface are taken by the camera which
is carried with the equal velocity with the mean flow.

Resultant films and datas are useful to understand the movement and developement of in-
dividual sand wave. Space-time distributions of various characteristic values of sand waves are also
examined. Some regularities in the process of generations and development of sand waves are
made clear.
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Table 1. Experimental conditions.

Parameters in the section x=0m

at the Beginning
of Experiment
(¢==0 min)

at the End
of Experiment
(¢=355 min)

Water Depth (H cm)
Mean Velocity (U cm/sec)
Slope of Water Surface (I)
Friction Velocity (U, cm/sec)
R,=UHjv

F,=UlygH

U,dfv

Tx

8.62
26.6
1/20000
1.2
1.76 x 104
0.29
46

8.88
25.9
1/600
3.9
1.76 x 104
0.28
15

0.0184 ; 0.194

Fig. 2. Notation.
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Fig. 7. Relation between normalized maximum wave height and normalized shear stress.
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Fig. 8. Time-space variation of sand waves.



11:30

10:30

10:00

REAL TIME

P - B WRBOGE - FERBRICBIT B RRIBIA

} PR SUS B I B W G S RS | PO RN U B

Fig. 9.

~150 ~100 -50 o 50 100 150
x (cm)

Time-space distribution of local sediment transport rate (cm?/min).

377



378 FECA R K UPAEBTE RN 21 5 B-2 (W 53. 4)

A A B CD
.,////////////////;,A .,,:///, .,,///////////////:.,///,.
/////II//// :lll/////// // ///////// /l////ﬂ//////////l.

Tl //////

) . / / I
,,,//////////, 1,,///////////,, 1//////// ,,,///ll////,l

mll//////// ll :I”////// l. 4II////// //// ;//I/I/,l/l i
:IIII//III, Ih dl///// ltll///’///l/// lli U”III// Ir
llll//l//l’h il I il // il

ot /ﬂ/////,..
:rl//////// /,.ul/////ll/////llh ,,:III////lh .mllll///lh
,//////////// /Il//””l//’ll ulll/////l’h u/ll/////lh.

Fig. 10. Model pattern of time-space variation Fig. 1. Model process of development of sand waves.
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Fig. 16. Two-dimensional distribution of wave height and wave velocity.
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