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STUDY ON THE EROSION AND VARIATION OF MOUNTAIN STREAMS

——On the Mechanism of Bank Erosion—

By Kazuo ASHIDA, Shinji EGASHIRA and Minoru KAMOTO

Synopsis

The mechanism of bank erosion is discussed for erodible channels composed of cohesive and
non-cohesive materials.

An equation is derived for critical shear stress of a sand particle on side slopes composed of
cohesive materials by introducing the cohesive force due to the existence of clay particles into the
dynamic balance equation for a sand particle.

It is supposed that the rate of particle deposition onto side slope are negligible so long as the
shape of side slope is kept constant ina widening process of stream channel. A formula is obtained
for the erosion rate, by integrating the pick up rate of sand particles from side slopes and by
taking the sand volume sliding down from the regions above water surface into cosideration.
The equation is tested by its application to several experiments for bank erosion. The erosion
rate is predicted well by this equation for both non-cohesive and cohesive materials.
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Fig. 2 Simplified model of cross section.
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Table 1 Conditions for flume experiments.

Run [0} Io L Go B, T P, s
No. {/s) m) () m) (C) (%)
2-1 0.0376 0.01 4 45 2 19.2 0 —
2-2 0.0780 0.01 4 45 2 23.1 0 —
2-3 0.122 0.01 4 45 2 22.1 0 —
24 1.00 0.01 4 45 4 23.0 0 —
2-5 2.00 0.01 32 45 4 23.0 0 —
2-6 1.00 0.02 34 45 4 18.0 0 —
2-7 1.00 0.01 33 45 4 23.0 0.114 63.0
2-8 2.00 0.01 39 45 4 22.5 0.110 38.0
2-9 2.00 0.02 4.2 45 4 20.0 0.117 41.8
2-10 1.00 0.02 4.1 45 4 18.0 0.113 39.6
2-11 2.00 0.02 3.9 45 4 21.5 0.215 42.0
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(a) An example for non-cohesive material (p, =0).
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(b) An example for cohesive materials (p,=0.114).

Fig. 4 Changes of cross-sectional shapes obtained by flume experiments,
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(c) Experiments for cohesive materials (p,=0.215)

Fig. 5 Tests for similarity in shapes of side regions.
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Fig. 6 Inclination angles ¢, of side slope versus nodimensional shear stress 4.

L

Photo. 1 Surface feature photographed at t=1416".  The protion looked white is covered
by non-detached sand particles and on the other hand, dark portion is covered
by detached particles.
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Fig. 7 Comparison between experiments and predicted curves for side erosion rate (bank
erosion rate).
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