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Experiments on Open—Channel Suspension Flow over Sand Waves

Yusuke FUKUSHIMA and Masaru TSUNEMATSU

Characteristics of open channel suspension flow over sand waves are investigated both experimentally and analytically. The
velocity and concentration profiles of suspension flow in an alluvial channe! are measured. Instantaneous paths of sand particles
are obtained by the 35 mm camera. It is seen that large—scale eddies are generated near the reattachment point. Large amount
of sand particles are picked up by the intense upward flow induced by large scale eddies. The numerical analysis using k— ¢
turbulence model is carried out. It is shown that the numerical results explain well the characteristics of open channel

suspension flow over sand waves.

Key words: suspension flow, sand wave, open channel flow, turbulence model, numerical simulation.
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Fig.1 Schematic view of flow over sand waves.
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Fig. 3 Velocity and concentration distributions
obsearved (Run A—1.1)
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Table 1 Experimental conditions for velocity and concentration measurements.

Run I Q h U Re Fr Us A Ah c T
No. (ar/s) | (em) | (em/s) | (X10°) (em/s) | (em) (m) | (m/s) | (C)
A—1.1| 1/350 2810 5.2 26.8 7.28 0.37 3.1 13.9 1.5 0.0082 | 10.8
A—1.2] 1/350 2400 4.7 26.6 7.44 0.39 3.0 12.1 1.2 — 15.1
A—2.1| 1/400 3380 5.7 29.9 9.23 0.40 3.0 12.5 1.3 - 14.1
A—2.2( 1/400 2860 5.4 26.5 7.75 0.37 2.9 14.3 1.2 0.0058 | 12.1
A—2.3] 1/400 2220 4.4 25.1 6.41 0.38 2.7 10.8 1.0 0.0034 | 12.0
A—3.1| 1/450 3210 5.8 28.0 8.95 0.37 2.8 13.0 1.2 — 15.2
A—3.2| 1/450 2500 4.7 26.6 7.10 0.39 2.6 12.8 1.0 0.0043 | 12.0
A—3.3] 1/450 2190 5.0 22.1 6.00 0.32 2.7 10.3 1.1 - 12.7
Table 2 Experimental conditions for flow visualization.
Run I Q h U Re Fr Ux A Ah T
No. (ar/s) | (em) | (em/s) | (X109 (m/s) | (m) | (m) | (C)

B—1.1| 1/350 | 2750 4.7 29.3 7.36 0.43 3.0 13.3 1.2 12.0
B—2.1| 1/400 | 3140 5.6 27.7 7.88 0.37 3.0 12.2 1.3 10.9
B—2.2| 1/400 | 2780 5.0 28.1 9.03 0.40 2.9 12.6 1.0 19.0
B—2.3| 1/400 | 2110 4.8 23.0 6.13 0.34 2.8 12.3 1.1 12.0
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Fig. 4 Velocity and concentration distributions Fig. 5 Velocity and concentration distributions
obsearved (Run A—2.1) obsearved (Run A—3.1)
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Fig.7 Erosion and deposition of sand particles

associating with moving sand waves.
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