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1

Table 1 Flow parameters and particle characteristics

J/% uw,/ ms”! D/mm o/ tm™3 w/ ms”! Re .
1 0.10 0.0197 0.9 1.54 0.0492 17.7
2 0.10 0.0197 1.3 1.54 0.0638 25.6
3 0.10 0.0197 1.9 1.40 0.0767 37.4
4 0.10 0.0197 1.9 1.54 0.0820 37.4
5 0.20 0.0278 1.9 1.54 0.0820 52.8
6 0.30 0.0341 1.9 1.54 0.0820 64.8
2
2
Table 2 Statistical parameters of saltating particles
L/D H/D Li/L 9/ ° @/ ° d/D 8/ €]
1 13.0 ~ 166.0 1.10~2.80 0.354 1.0~19.0 0.5~9.3 -6.95~4.74 -8.9-~7.4 0.110
2 6.8~115.0 1.00 ~2.60 0.350 1.2~20.0 0.4~9.5 -9.78~9.44 -8.9~9.8 0.076
3 6.4~78.0 1.00 ~ 1.60 0.362 1.6~18.0 0.6~8.0 -8.72~9.39 -6.8~7.2 0.070
4 5.0~70.0 1.00~1.67 0.373 1.0~24.0 0.4~9.0 -6.16~5.05 -7.6~5.1 0.052
5 9.5~66.0 1.00~1.68 0.379 1.3~13.0 0.5~6.0 -5.11~4.37 -9.7~7.9 0.104
6 16.0 ~85.0 1.00 ~1.67 0.389 0.9~5.8 0.5~3.6 -4.79~5.84 -8.9~9.6 0.157
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Fig. 1 Probability density distribution of step length

Fig. 2 Probability density distribution of step height
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Table 3 Statistical parameters of I' Table 4 Statistical parameters of I'
distribution of step length distribution parameters of step height
A a B ) A a B %o
1 8.50 2.85 9.3 5.0 1 0.135 2.40 0.33 0.01
2 5.60 2.45 8.5 4.2 2 0.130 1.95 0.28 0.12
3 3.95 2.75 4.1 2.3 3 0.076 1.42 0.17 0.09
4 3.65 2.70 4.8 3.5 4 0.075 1.26 0.24 0.09
5 2.90 3.35 4.9 6.3 5 0.075 1.55 0.20 0.11
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Fig. 3 Probability density distribution
of relative step length
a.
b.
c. L L, L/L;=2.72.
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Statistical analysis on motion characteristics of saltating particles

TANG Li-mo! WANG Xing-kui’
1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China
2. State Key Laboratory of Hydroscience and Engineering  Tsinghua University ~ Beting 100084  China

Abstract Using the 3D particle tracking velocimetry 3D PTV  technique six runs of experiments on saltating motion of
bed-load particles were performed with steady uniform flows with various particle diameters densities and hydraulic
gradients. The motion characteristics of most saltating particles were statistically analyzed. The experimental results show
that the step length and height of the particles increase with the increase of flow velocity and decrease with the increase
of grain diameters and densities. The probability density distribution of step length of the saltating particles shows a I’

distribution and the ratio between the rising-phase length and the total step length is close to a constant.
Key words bed load saltating motion probability density distribution
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