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SEDIMENT EROSION AND STREAM FORMATION UPSTREAM
OF DEBRIS CONTROL DAMS

By Kazuo Asipa, Shinji EcasHira, Hiroyuki TArRUYA,

Yoshifmi Satoruka and Yuhei TAKAMURA

Synopsis

In mountain streams many debris dams have been constructed to control rapid
sediment runoff which causes a sediment hazard or imbalance of stream course dow-
nstream. The mechanisms of erosion and deposition processes should be known be-
forehand in planning the dam allocation and its effective sediment control. The
depositional process of sediment can be analized easily, compared to the eroding one.
Some difficulties arise in predicting the erosion process in the area of sediment dep-
osited upstream of the dam, because a stream often forms in a restricted region of
the area and changes randamly its course. In the present paper, the mechanisms of
stream formation and sediment transportation are chosen for consideration.

A flume test is made to investigate the mechanisms mentioned above; stream
bed variation, stream course and morphology, flow width, sediment discharge and so
on. While data is collected from flume study, a mathematical model for evaluating
the stream formation or erosion process is formulated. The formulas which compose
the model are analized numerically to compare with data pertaining to the temporal
and spacial distributions of the stream width, the channel geometry and bed load.
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Table 1. Time table for measuring profiles of water and bed surface

t1 40min St 6hr 3dmin ta1 15hr 45min
ta 54min t12 7hr 05min t 22 17hr 27min
t3 lhr 10min t1s Thr 59min t 23 19hr 08 min
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te 3hr 00min t1e 10hr 24min t 26 23hr 18 min
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Fig. 3. Temporal and spacial changes of the stream pattern sketched
in the experiment.
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Fig. 4. Temporal variation of the profile of bed elevation
averaged laterally.
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Fig. 6. Temporal variation of stream width.
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Fig. 7. Regime of meso-scale bed configuration.
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Fig. 8. Temporal variation in the sediment discharge through dam.
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Fig. 9. Temporal variation in the accumulated sediment discharge.
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Fig. 13. Cross-sectional shape of stream calculated with present method.

REGIME THEORY
100
Bw
(cm)
[Lisho 8
106-2°
— BED SLOPE
— © ---- 1 /20
: A---- 1740
— X ---= 1 /60
- e ----1/80
8 I I Y O W T R 11
| 10 100 1000

Q/n (/s

Fig. 14. Relation between flow discharge and stream width predicted with the
present method, in which the discharge is chosen for that in a stream.
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Fig. 15. Comparison between the calculated and experimental results for accumulated
sediment discharge. In the calculation with one-dimensional governing equa-
tions, two stream widths predicted by present method (B= 17cm) as well as
by regime theory (B= 27.4cm) are applied.
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Fig.16. Profiles of mean bed elevation predicted with present method.
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Fig. 17. Plan view of stream predicted with the present model. In this model, the pro-
cess of stream formation is taken into accout.
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Fig. 18. Cross sectional shapes of stream calculated with the present model vs. those
obtained from Aume experiment.
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accumulated sediment discharge.
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