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STUDY ON CHANNEL VARIATION IN A MOUNTAINOUS RIVER

By Tamotsu TAKAHASHI, Yoshifumi SATOFUKA and Hirohumi OKUMURA

Synopsis

In mountainous rivers, huge rocks are scattered on river bed which have been sup-
plied by debris flows or side slope failure caused by heavy rainfalls or earthquakes.
The rocks can not be transpoted by medium or small floods, and affect stream channels
variation and sediment runoff.

In this paper, flume tests are conducted to investigate the process of channel varia-
tion where gravels are set along the banks of the stream channels in order to clarify the
relationship between arrangement of rocks and stream channel variation.

Numerical simulation model is also proposed to calculate the channel variation, and
the results of the calculation are compared with the data obtained from the flume tests.
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Fig. 1 Experimental flume and initial bed form.

Table. 1 Diameter of gravels set along 100
stream channel .
80 dp =2.13mm

Gravel Diameter (cm) 60 d50 =139 mm
(%) -
L 5.17 40—
M 4.11 E
S 3.01 20+
LL 7.59 -
0"' T=T T T T T T T
0.01 0.1 1 10 100
d(mm)

" . Fig. 2 Grain size distribution of sand
employed for the experiment.
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Fig. 3 Arrangement of gravels set along
stream channel.

Table. 2 Experimental condition.

Run N sam 0 i (cm) Qs Gravel
e m M (em¥/sec) | (em¥/see) | Sige Type L (cm)

N-0 690 4.21

L-20 680 5.63 20
L-30 708 5.59 30
L-40-1 665 2.57 40
L-40-2 640 4.85 L Parallel 40
L-50-1 668 5.52 50
L-50-2 677 4.42 50
L-60-1 708 5.43 60
L-60-2 730 5.03 60
M-30 658 5.46 30
M-40 688 4.80 40
M-50-1 0.0477 0.213 738 4.96 M Parallel 50
M-50-2 697 4.63 50
M-60 737 4.99 60
S-20 658 5.06 20
$-30 645 4.63 S Parallel 30
S-40 615 4.26 40
TL-30 608 4.41 30
TL-40 693 4.90 40
TL-50-1 678 4.74 50
TL-50-2 693 4.41 L Paraliel 50
TL-60-1 664 4.26 60
TL-60-2 690 4.84 60
TL-70 673 4.66 70
LL-60 725 4.46 LL Zigzag 60
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Fig. 4 Relationship between flow width
and flow discharge.
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Fig. 6 Transverse variation of channel bank.
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N Fig. 8 Schematic of channel variation in
case of zigzag type.

Fig. 7 Schematic of channel variation in
case of parallel type.
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Fig. 9 Relationship between intervals of
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Fig. 12 Boundary conditions employed for the numerical simulation.
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Fig. 15 Flow velocities and contour lines of bed surface obtained from the numerical
simulation (Case A).
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Fig. 16 Flow velocities and contour lines of bed surface obtained from the numerical
simulation (Case B).
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