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STUDY ON THE EROSION AND VARIATION
OF MOUNTAIN STREAMS
—On the Erosion and Transportation of Sand-Clay Mixtures—

By Kazuo ASHIDA, Shinji EGASHIRA and Minoru KAMOTO

Synopsis

Erodibility and transport characteristics of soil mixtures composed of coarse uniform sand and
clay are discussed theoretically and experimentally.

A formula, which is a function of the cohesive strength, clay composition rate and water content,
is presented, concerning the nondimensional critical shear stress of sand particle within the soil mix-
tures. Then, the non-equilibrium sediment transport caused by the difference of critical shear stress
between detached and undetached sand particles is discussed, and the distribution function of the
transport rate is formulated. Some experiments as to the critical shear stress and the transport rate
of sediment are carried out in order to examine the applicability of these formulas.
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Fig. 1 The sketch of forces acting on a sand
particle within sand-clay mixtures.
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Fig. 2 The model of sand-clay mixtures.
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Fig. 3 The critical curves obtained by eq. (11) for the static stability of sand particles.
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Fig. 5 The stream-wise distribution of bed load on the floor composed of sand-clay
mixtures. The theoretical curves obtained by eq. (25).
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Table 1 Experimental condition on the series-A.

Run No. ‘ V2 ‘ w(%) - iy 2 7(°C) Txee clay type
1 0 | 1/100 15.6 | (0.0473) |
2 0,038 50.0 1/60 0.382 7.4 0. 0605 pearl clay
3 0. 047 90.0 ” 0.413 8.2 0. 0645 Vs
4 0. 047 823 | 9.5 0. 0704 Y
5 0. 046 113.3 - Vi 9.2 0. 0580 ”
6 0.094 28.7 [ ” 0.443 | 104 | 0.0493 P
7 0.087 46.3 ' 7 0.427 10.8 0. 0560 y
8 0.088 48.2  1/100 0.523 12,2 0. 0665 y
9 0.088 57.4 1/60 0.501 11.2 0. 0680 y
10 0. 090 66.6 Y 0.501 10.6 0. 0680 y
11 0. 090 85.3 Y 0. 459 9.2 0.0705 ”
12 0.083 uzo |z 0.546 10.7 0.0538 ”
13 0.087 583 |y 9.9 0. 0688 Vi
14 0.092 8L7 ' 4 11.0 0.0723 »
15 0. 090 100.3 | 7 10.3 0. 0678 Vi
16 0.153 37.3 » 0. 620 1.1 0. 0585 p
17 0.168 50.9 » 0.590 10.8 0.0678 ”
18 0.171 55. 0 y 0.531 10.5 0.0730 Y
19 0.167 64.4 ” 0.594 10.3 0.0743 | »
20 0.182 78.9 p 0.626 9.2 0. 0690 ‘ ”
21 0.173 89.7 Vi 10.6 0. 0565 y
22 0.165 107.9 ” . 101 0. 0530 V.
23 0.225 38.7 y 0.603 | 9.6 0. 0630 Vi
24 0.230 43.2 y 0.644 10.7 0. 0600 ”
% 0,234 45.6 y 0.582 12.2 0.0795 ”
26 0.235 50.0 ” 0.568 9.2 0.0768 Yy
27 0.230 | 65.8 y 1 0.502 8.2 0. 0880 Y
28 0.230 | 69.8 v 0,491 10.0 0.0743 ”

‘
29 0,102 43.8 ” \ 0.538 9.3 0.0455 | kaolin
30 0.095 52.6 y 0.531 8.4 0.0513 | »#
31 0.092 67.0 . | 0.434 8.5 0.0588 | #
32 0.092 | 8.5 y 0.386 9.1 0.0573 | »
Table 2 Experimental condition on the series-B.
2/s)
7 . w Ve gs(em
Run No. | (ergy | % #s (%) | (¢ |TZ=500 50 . 125
. (cm)
1 185 | 1/60 | 0.0873 58.3| 9.9 | 0.186 0.108 0.0322
2 183 ” 0. 0920 81,7 11.0 | 0.0463 | 0.0392 0.0144
3 186 #  0.0899 | 100.3| 10.3 0. 340 0.215 0. 0825
|
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Fig. 6 The detached number of sand particles per 5 minutes and 144 square centimeters

versus nondimensional shear stress.
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Fig. 7 The change of water content ratio with time.

time (min)

#=0, and W ;: water content ratio at z==¢,
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Fig. 8 The shear strength of the pearl clay obtained by the consolidated-undrained
single-plane shear test.
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Fig. 10 The nondimensional critical shear stress obtained from experiments.
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Fig. 12 The stream-wise distribution of bed load obtained from the experiments and eq. (25).
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