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ON RELATION BETWEEN BED CONFIGURATION AND
SEDIMENT TRANSPORT AND DEFORMATION
PROCESS OF SAND WAVES

By Hirgji Naxacawa, Tetsuro TsupiMoTo and Atsushi Yapa

Synopsis

In this study, bed form response to change of water discharge was investigated experimentally
and consequently, it was noticed that such an alluvial process was to depend much upon the geo-
metrical properties of bed forms and their distribution. Therefore, the relationship between bed
configuration and sediment transport was investigated by an expcriment for two-dimensional scour
and the geometrical properties of individual waves of sand waves were inspected based on bed profile
data.

Next, using some techniques in the theory of stochastic process, the distributions of the scale
of sand waves were discussed. And in the last part of this paper, a model to describe the collapse
process of sand waves due to suddenly decreasing of water discharge has been derived and was
verified by the experimental results.
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Table 1. Experimental conditions (a).

Case 1 Run| h{ecm) | U(em/sec)| Fr [u,(cm/sec)] Re, Ty h/d qB(cmz/sec) g+
1 5.38 43.3 0.597 4.19 28.5 | 0.160 | 79.1 0.066 0.093
2 ]0.0033) 2 9.58 60.9 0.629 5.59 38.0 | 0.285 {134.5 0.206 0.289
3 6.32 42.3 0.585 4.17 28.4 | 0.158 | 75.7 0.066 0.093
1 5.12 41.4 0.585 4.09 27.8 | 0.152 | 75.2 0.065 0.092
3 |0.0033| 2 9.13 63.3 0.669 5.46 37.1 | 0.271 | 134.2 0.213 0.299
3 5.41 43.9 0.602 4.20 28.6 | 0.161 ! 79.5 0.065 0.091
1 4.99 41.8 0.598 4.04 27.5 1 0.148 | 73.3 0.066 0.093
4 |[0.0033| 2 9.36 57.6 0.601 5.53 37.6 | 0.278 | 137.6 0.245 0.344
3 5.34 43.7 0.605 4.18 28.4 | 0.159 | 78.5 0.068 0.095
1 6.35 40.6 0.515 3.53 24.0 | 0.133 | 93.4 0.038 0.059
11 | 0.0020 2 8.43 47.7 0.525 4.06 27.6 | 0.150 | 124.0 0.120 0.168
3 6.47 39.4 0.495 3.56 24.2 | 0.115 | 95.2 0.048 0.067
1 6.28 411 0.524 3.51 23.9 1 0.112 | 92.4 0.040 0.057
12 10.0020| 2 8.32 49.3 0.546 4.04 27.5 ] 0.148 1122.4 0.120 0.168
3 6.29 41.9 0.533 3.51 23.9 § 0.112 ] 92.5 0.041 0.057
Table 2. Experimental conditions (b).
Case 1 Run| h(cm)| U(cm/sec) Fr | u.(cm/sec)| Re, Tw h/d qe(cmzlsec) [P
1 4.25 3.1 | 0.605 3.73 25.41 0.126 62.5 0.045 0.063
5 ]0.0033 | 2 8.64 61.0 0.663 5.31 36.1| 0.257 | 127.1 0.121 0.290
3 4.22 41.8 0.650 3.71 25.3 | 0.125 62.1 0.043 0.061
1 4.37 39.3 0.601 3.78 25.7} 0.129 64.3 0.042 0.059
6 |0.0033 | 2 8.65 60.6 0.658 5.32 36.2 { 0.257 | 127.2 0.203 0.285
3 4.50 42.6 0.642 3.83 26.1 | 0.134 66.2 0,040 0.057
1 4.42 36.1 0.549 3.80 25.8  0.131 65.0 0.037 0.053
7 |0.0033 |2 9.10 56.2 0.595 5.45 37.1} 0.270 | 133.8 0.212 0.297
3 4.93 38.2 0.549 4.01 27.3 ] 0.146 72.5 0.038 0.053
1 4.70 35.7 0.526 3.92 26.6 | 0.140 69.1 0.016 0.023
8 }0.0033 |2 9.72 55.6 0.569 5.63 38.3 | 0.289 | 142.9 0.261 0.366
3 4.98 36.3 0.524 4.03 27.4 | 0.148 73.2 0.013 0.018
1 6.28 40.8 0.521 3.51 23.9 | 0.112 92.4 0.047 0.066
g 10.0020 | 2 {10.19 56.3 0.563 4.47 30.4 | 0.182 | 149.9 0.235 0.330
3 6.29 40.5 0.515 3.51 23.9] 0.112 92.5 0.039 0.054
1 6.37 40.2 0.509 3.53 24.0| 0.114 93.7 0.044 0.062
10 }0.0020 (2 | 10.38 53.3 0.529 4.51 30.7 | 0.185 | 152.7 0.227 0.318
3 6.32 40.6 0.517 3.52 23.9 | 0.113 92.9 0.040 0.056
1 4.76 34.2 0.500 3,05 20.8 | 0.085 70.0 0.005 0.006
13 | 0.0020 | 2 6.54 40.4 0.592 3.58 24.3 1 0.117 96.2 0.040 0.057
3 4.75 33.7 0.494 3.05 20.8 | 0,085 69.9 0,005 0.006
1 4.43 32.4 0.492 2.95 20.0 | 0.079 65.2 0.005 0.006
14 §0.0020 |2 8.36 48.9 0.540 4.05 27.51 0.149 | 122.9 0.114 0.160
3 4.47 32.5 0.490 2.96 20.1 | 0.080 65.7 0.004 0.006
1 5.70 25.8 0.345 2.64 18.0 | 0.064 83.8 0,003 0.004
15 | 0.00125 | 2 9.46 43.8 0.455 3.40 23.2 | 0.105 | 139.1 0.057 0.080
3 5.85 24.5 0.323 2.68 18.2 | 0.065 86.0 0.002 0.003
1 7.70 38.3 0,441 3.07 20,9 0.086 | 113.2 0.025 0.035
16 | 0.00125| 2 | 10.85 48,0 0,466 3.65 24,81 0.121 | 159.6 0,128 0.180
3 7.80 38.3 0.438 3.09 21.0{ 0.087 | 114.7 0.024 0.034
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Table 3. Experimental conditions of two-dimensional scour.

RUN | d(cm) I h(cm) | u,(cm/sec)| 1, Op

US- 6 1 0.065] 0.0020 | 9.69 4.36 0.1807 | 0.2053
US- 7 | 0.0651 0.0020| 6.63 3.61 0.1237 | 0.08641
US- 8 | 0.065| 0.0020| 8.05 3.97 0.1501 | 0.09169
US- 910.065| 0.0020| 4.67 3.03 0.0871 | 0.00960
US-10 1 0.065| 0.0033| 7.79 5.05 0.2422 | 0.3728
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Fig. 12. Temporal variation of bed profile down-
stream of fixed bed.
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Fig. 20. Distribution of wave length of sand waves.
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Fig. 21. Distribution of wave height of sand waves.
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Fig. 25. Distribution curves and the first moments of some theoretical distributions.
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Tig. 29. Temporal variation of wave length in Run 3.
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