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FLOOD HAZARDS RELATED TO RIVER CHANNELS IN SLOPING AREAS

By Yuichiro Funra

Synopsis

Urban areas developing over inclined land near the base of mountains have
sometimes been damaged severely by flood hazard with water and sediment
overflowing from river channels. For the purpose of the prevention and mitigation
of this damage, recent flood damage of river channels was researched to find out its
essential aspects. Revetments destruction, one of its main aspects, have been studied
by continuing fundamental experiments. Damage of revetments model can be
determined by two factors, current velocity and bank slope. One of the other
characteristic features is conveyance and deposition of floating wood by flood water.
Mode and concentration of transport of floating wood were discussed qualitatively,
on their geometry relative to river channel dimensions, and on take-in process by
peak flows, respectively. An experimental facility was designed to investigate the
mechanism of this flood damage, while an optical triangulation system with a laser
electronic theodolite of motor-driven was newly developed for the measurement of
the experiments.
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Fig.1. Longitudinal profiles of the Tamarai River and its tributaries.
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Photo.1. Cobble deposition on bed and Photo. 2. Reventments damage in the

a floodplain covered with sand Takimizu River.

of the Takimizu River, a tribu-

tary of the Tamarai River

(Ohita prefecture).
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Photo. 3. Channel, floodplain and revetment damage in the Takimizu River.

Photo. 4. Sedimentation in a curved
channel of the Takimizu River.
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Photo. 5. Deposition of wood conveyed by a flood flow over a floodplan
developed as a paddyfield in the Tamarai River basin.
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Tablel. Experimental conditions and hydraulic quantities measured

Run Side Revt. Water Dis- Surface Stream Mean Hydric. Mean Energy Shear Manning’s
No. slope model stage charge slope width depth radius veloc. slope veloc. roughness
H @ I, B h R U Ie U n
() /) (x107®) {em) (em) (em) (em/s) (x107%) (em/s)

wi-1 1:1 No  21.02 45.72 1.213 1286 11.32 986 3144 1013 3.12 0.0216

-2 1652 44.04 3.465 103.6 9.23 8.21 46.24 2638 4.57 0.0211
W2-1 1:1 Used 2140 46.48 2.541 1300 11.55 8.81 31.03 2359 4,51 0.0311
-2 18.29 48.24 2.681 100.6 10.92 8.02 44.06 1.966 3.90 0.0187
w3-1  2:1 No  24.02 48.67 1171 130.0 1423 1216 2631  1.130 3.67 0.0314
-2 16.34  47.10 2.634 103.1 9.07 809 5053 1875 3.83 0.0161
W4-1  2:1 Used 2464 49.58 0.374 130.0 1541  10.50 24.77  0.376 1.94 0.0172
-2 16.61  49.15 2.236  98.9 10.08 6.96 4944 1616 3.12 0.0129
W5-1 1:2 No 2483 52.03 -0417 150.0 1359 11.79 25,52 0.000 0.00 0.0000
-2 16.42 48.40 2900 985 9.83 861 5018  1.233 2.66 0.0111
W6-1 1:2  Used 2471 52.61 0.035 150.0 1346 11.58 26.06  0.020 0.39 0.0034
-2 16.47  46.83 1930 956 10.08 8.82 4817  0.662 1.82 0.0082
Ni-1 1:1 No 2464 53.36 1.566. 131.9 10.95 9.32 36.95 1.640 385  0.0224
-2 19.06  52.18 3219 912 9.08 7.81 63.34  1.586 3.15 0.0106
N2-1 1:1 Used 2571 5631 2720 1417 1111 7.75 3585  2.75 4.56 0.0266
-2 2059 55.81 5.160 911 9.84 6.39 62.98  4.107 4.65 0.0151
N3-1 2:1 No 2486 53.17 1.188 120.7 11.13 944 3683  1.096 3.15 0.0185
-2 19.19  55.10 5.261 909 -8.80 761 69.52  2.152 3.85 0.0116
N4-1 2:1 Used 25.08 54.10 0.943 1258 11.84 8.00 36.58 0932 2.67 0.0153
-2 19.89  54.60 4568 803 10.67 6.87 64.18  3.035 4.40 0.0143
N5-1 1:2 No 2524 49.30 —0.500 150.0 11.49 9.96 2861  0.012 0.13 0.0611
-2 1792 46.33 5410 975 8.79 7.63 64.09  3.027 3.93 0.0123
N6-1 1:2 Used 25.16 48.85 1.930 150.0 11.27 9.68 28.92  1.255 2.89 0.0212
-2 19.98 4709 16.648 1156 9.17 7.90 50.07 5610 5.12 0.0229

N6’ 1:2  Used 1566 5251 8.450 885 7.88 6.71 75.87  5.372 4.76 0.0123

FOBELTHBLZES 027m,, E453m, EE3B6mOH 57—+ 7 VIRELHEIVKEBECET 5% T
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L, BEHOEREE u, 3 ux=2om/s R LM T, EEAED Run TERDOBERE usx.= 2.19 /s C5HE
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RUN. WS e 1T= Omin (nitlal) RUN. NS —— 1= Onin (Initlal)
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Fig.3. Changes in cross-sectional shapes Fig.4. Changes in cross-sectional shapes
in run W5 without revetments in run N5 without revetments
model. model.
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RUN. W6 ——:T= Onin (nitlal)
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Fig.5. Changes in revetments models

and cross-sectional shapes in
run W6.

Fabod &k 51z, Run N6 Tld, Run N6 THi%E
SNICBEZHOBRERFBIL ST - fohs, #
FEO—HnE< THAMSEEa N, HE 0
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Run N2 T E/KMEKIC & » THREBBIIE ISR E EA5), &7 oy 7icFhditk U TEAD A
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RUN. N6 —:T= Gnin Unitlal)
T=12.5min (After High Stage Water)
z X=0.5m ——-1T=28.5min (Rfter Low Stage Waler)
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Fig.6. Changes in revetments models

and cross-sectional shapes in
run NG6.
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