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STUDIES ON BED LOAD TRANSPORTATION FOR NONUNIFORM
SEDIMENT AND RIVER BED VARIATION

By Kazuo AsHIDA and Masanori MICHIUE

Synopsis

This paper describes the results of investigations concerning the bed load transportation for nonuniform
sediment, armouring phenomena and the degradation of a river bed composed of graded material in the case
of no sediment supply at the upstream end.

The effect of nonuniformity of the material on the bed load transportation can be expressed by the
difference of the threshold condition of movement of sediment for various size classes. The process of
river bed degradation can be treated by using a respresentative diameter for the sediment mixture when the
material of various grain size classes is in the moving state, on the other hand when some parts of the bed
material are under the threshold condition of movement river bed degradation scarcely occurs by the effect
of an armour coat.

Therefore authors classify the process of river bed gedradation into three regions, and propose a method
to predict the grain size frequency distribution of the armour coat on each region and to compute the
amount of river bed degradation.
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Table 1 Summary of exprimental conditions.
Run of Zo q Lo Manning’s T
Exp. cm?/s m/s n min,
1 0. 0040 250.0 4,65 0. 022 360
2 0. 0044 375.0 5.13 0.019 600
3 0. 0048 62.5 3.44 0. 024 240
4 0. 0049 93.8 3.80 0. 023 360
5 0. 0047 125.0 3.98 0.018 360
6 0. 0100 392.5 7.14 0. 020 600
7 0. 0200 375.0 7.30 0. 022 240
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Fig. 4 Ciritical tractive force of sediment for various size classes.
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Fig. 5 Variation of watcf' lc)vel and bed sedims=nt height.
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Fig. 6 Time variation of size frequency distribution of bed and eroded material.
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Fig. 7 Time variation of volume of eroded Fig. 8 Schematic diagram on river bed
material. degradation and armour coat.
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Fig. 9 Propagation of size frequency distribution Fig. 10 Propagation of size frequency distribution
of armour coat in region of parallel of armour coat in region of rotational
degradation. degradation.
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Fig. 11 Comparison between calculated values and measured results
concerning size frequency distribution of armour coat.
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Fig. 13 Amount of bed degradation at upstream end.
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Fig. 14 Comparison between amount of 0o i '2 é "‘
degradation calculated and measured hr.

values concerning Exp. 6. Fig. 15 Comparison between amount of

bed degradation calculated and
measured values concerning Exp. 7.
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