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EXPERIMENTS ON BEHAVIORS OF DRIFT WOOD
IN RIVER CHANNELS ON SLOPED AREAS

By Yuichiro Funra, Yoshihide Tanaka and Takeshi Basa

Synopsis

Flood hazard in sloped areas is amplified by a large amount of drift wood that
is conveyed in rushed waters, being supplied by river bank erosion and surface
failure of mountain side during heavy rainfall. Drift wood damages river bank and
structures by collisions against them, causes flooding by piling—up in river channels,
and remains over farmland and urban areas to make restoration be difficult.
Transport capacity of drift wood in stream channels was studied in an experimental
flume with a rough bed covered with semi spheres. Experiments were conducted by
using two kinds of drift wood models, specific gravities of which are a little greater
and less than unity. Simultaneously, influence of drift wood on stream bank erosion
and its flooding process was investigated in a newly designed experimental
apparatus. An optical measurement system for 3-dimensional variation of stream
channels was accomplished along with a personal computer program for its control
and measurement. Drift wood models having simple forms, such as thin log shapes,
proved to affect hardly bank erosion process.
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Photo 1. A drift wood model injector.
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Table 1. Experimental conditions-of drift wood conveyance

Run Bed Discharge Water Belt Wood supply  Water Drift wood
No slope Depth  velocity duration temperature model and

1/s) (em) (em/s) (sec) ) remarks
1-0 1/100 1.5 1.00-1.35 0 0 8.0 Polypropylene
1-2 0.13 39.0-41.0 resin stick
1-4 0.27 17.56—18.0
1-10 0.54 9.0
3—0 1/100 1.1 1.02—-0.92 0 0 9.5 Polypropylene
3-2 ' 0.13 40.5 resin stick
3—4 0.27 18.5
5—-0 1/50 2.4 1.08—1.18 0 0 7.0 Polypropylene
5—2 0.13 38.0 resin stick
5—4 0.27 18.3
5—10 0.54 85
-0 1/50 1.3 0.92—0.86 0 0 7.0 Polypropylene
-2 0.13 39.0 resin stick
T—4 0.27 18.0
7-10 0.54 9.0
2—0 1/100 1.5 1.00—1.35 0 0 7.7 Projections on
2—-2 0.13 36.0 sidewalls
2—4 0.27 17.5—18.0 Polypropylene
2—10 0.54 9.5—-9.0 resin stick
4-0 1/100 1.1 1.02—0.92 0 0 8.8 Projections on
4-2 0.13 36.7—38.0 sidewalls
4—4 0.27 18.0 Polypropylene
4—-10 0.54 9.0 resin stick
6—0 1/50 2.4 1.08—1.18 0 0 8.5 Projections on
6— 2 0.13 35.0 sidewalls
6— 4 0.27 17.7 Polypropylene
6—10 0.54 8.9 resin stick
8—-0 1/50 1.3 0.92—0.86 0 0 8.5 Projections on
8§—2 0.13 39.0 sidewalls
8—4 0.27 18.0 Polypropylene
8—10 0.54 8.7 resin stick
Yi—0 1/50 1.9 1.06—-1.12 0 0 7.7 Acrylic resin
Yi-2 0.13 40.0 stick
Yi—4 0.27 17.5
Y1-10 0.54 8.6
Y2—-0 1/50 1.6 0.92 0 0 8.8 Acrylic resin
Y2—2 0.13 39.0 stick
Y2— 4 0.27 18.0—18.5
Y3-0 1/50 4.1 1.81 0 0 7.7 Acrylic resin
Y3-2 0.13 37.0 stick
Y3—4 0.27 19.0
Y3—10 0.54 8.3
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Fig. 1. Changes in water depths during drift wood conveyance in run 1.
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Fig. 2. Changes in water depths during drift wood conveyance in run 3.
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Fig. 3. Changes in water depths during drift wood conveyance in run 5.
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Photo 4. Transport condition of drift
wood in run 9.
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Fig.4. Changes in water depths during drift wood conveyance in run 7.
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(b) run 21

(€) run 2—10

Photo 5. Transport condition of drift wood in run 2.

Ilig. 5. Changes in water depths during drift wood conveyance in run 2.
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Fig. 6. Changes in water depths during drift wood conveyance in run 4.
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Fig. 7. Changes in water depths during drift wood conveyance in run 6.
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.F‘ig‘ 8. Changes in water depths during drift wood conveyance in run 8.
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Fig.9. Changes in water depths during drift wood conveyance in run YI.
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Fig. 10. Changes in water depths during drift wood conveyance in run Y2.
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Fig. 11. Changes in water depths during drift wood conveyance in run Y3.
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12. Conditional diagrams for occurrence of drift wood piles
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Photo9. An optical measurement system for 3-dimensional variation in stream
channels.
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Fig. 18. A plan of the experimental apparatus for flooding of water and

sediment.
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Table 2. Prescribed conditions of channel process experiments with drift wood

Run  Channel Discharge Flow Model of Arrangement Bed and bank
No. bed slope 8% duration drift wood of drift wood  materials

(2/s) (min)

Run 1 1/200 4.56 17.0 Acrysltlicd: esin Sparse Coarse sand
Run 2 1/200 2.52 20.0 Acrysltliilf esin Dense Coarse sand
Run 3 1/200 405  12.0 Acr-‘fs ltllcckr ®I1 pense  Coarse sand
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Photo 11. Exmerimental views of channel process with drift wood in run 1.
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Photo 13. Exmerimental views of channel process with drift wood in run 3.
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