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Fig.3 Grain size distribution of original materials
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Fig.4 Grain size distribution of mixture employed in

experiments
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Table 1 Mean diameter and standard deviation of

bed materials

dm (cm) | 4/dss/drs
(a) 1.455 1.453
(b) | o0.689 1.593
() | 0326 1.575
(@) | o156 1.505
(&) | o0.048 1.620
(f) | 039 2,194
(&) | o0.864 3.358
(1) | 1148 | 3.503
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Table 2 Experimental conditions

Run No. (cmaQ/sec) (cu%b;:ec) bed materal | sediment supply
S-1 0.000

S-2 0.201 f)

S-3 0.388

S-4 0.000

S-5 0.000 | 0.0250 (8)

S-6 0.201

S-7 0.388

5-8 0.000 (@
5-9 0.201 (h)

S-10 0.388

S-11 0.000

S-12 0.201 )

S-13 0.388 0.0167

S-14 0.000

$-15 1620 0.201 ()

S-16 0.388

S-17 0.000

S-18 0.210 (c)
S-19 0.405 0.0250

S-20 0.201

S-21 0.388 (c)

S-22 0.000 (d)
5-23 0.201

S-24 0.388

$-25 0.204 0.0167 (e
5-26 0.405

S-27 0.000

S-28 0.210 (d) (c)
S-29 0.405
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Table 3 Experimental conditions

Run No. (cm® /sec) (cn%b/i;ec) I bed materal | sediment supply
-1 0.000 ©

L-2 0.201

L-3 0.000 6]

L4 1620 0.201 | 0.0250 (@)

L-5 0.000 ®

L-6 0.201

L-7 0.000 (h)

L-8 0.201

-0.0002f 7, T~8-15
[ ,’5-16 0
000040575715 20 25 0.001,
t(min) t(min)

Fig.5 Temporal variation of erosion velocity obtained from experiments
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Fig.6 Temporal variation of erosion velocity for each

grain sizes in 513
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Fig.7 Temporal variation of erosion velocity for each

grain sizes in S-3 and S-15
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Fig.8 River bed variation measured in the experiments
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Fig.9 Grain size distribution of bed surface measured in the experiments
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Fig.12 Longitudinal bed profile calculated by the present model
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Fig.13 Grain size distribution of bed surface predicted by the present model
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Study on the Erosion Process in Mountainous River

Tamotsu TAKAHASHI, Hajime NAKAGAWA, Yoshifumi SATOFUKA,
Hirofumi OKUMURA* and Daichi YASUMOTO **

* Electric Power Develop Company

** Graduate School of Engineering, Kyoto University

Synopsis

In this study, sediment transportation and erosion process in a mountainous river ,
where the bed material is composed of a wide range of grain size, are investigated by

experiments and numerical simulation. We introduce a new erosion velocity formula

for non-uniform sand bed into the simulation model. The erosion velocity of each

grain size can be predicted by the critical friction velocity and the balance between

equilibrium sediment concentration and real concentration. We build one-dimensional

and two-dimensional simulation model and apply to experiments. The model can

calculate the bed degradation process on the non-uniform sand bed.

Keywords: erosion process; mixture bed; sediment transportation; erosion velocity
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