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AN EXPERIMENT ON HYDRAULIC FUNCTIONS OF
RICH-IN-NATURE REVETMENTS

By Yuichiro FUlTA. Yoshio MURAMOTO and Kan Izawa

Synopsis

About 1000 rich-in-nature river works are being carried out by central and local
governments as pilot projects in the beginning of 1992. As revetment works occupy the
main portion in river improvement works, various types of rich-in-nature revetments
are being applied in many rivers. Their hydraulic functions, especially their strength
against flood and bank protection capabilily, have risen as one of important subjects of
river management in Japan.

Some aspects common to rich-in-nature revetments were discussed, showing several
examples and a typical but conceptual type of them was focused. A five-step type of re-
vetments with mean slope of 1 . 5 was chosen to be studied by hydraulic experiment.
Four runs were carried out to examine its hydraulic performance by using two models
and measuring velocity fields. Secondary flows and their influence on shear distribution
were detected from velocity distributions. Riprap of toe protection proved to reduce
flow velocity largely but to produce a certain range of velocity fluctuations, sand bed
around individual stones being scoured.
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Photo. 1 Flood damage in 1990 and river improvement after that in the Takinoya river, a tribu-
tary of the Maruyama river, Hyogo prefecture.
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Photo. 2 Revetment as a kind of rich-in-nature river improvement works in the Chitose river,
Hokkaido prefecture.

Photo. 3 Revetment as a kind of rich-in-nature river improvement works in the lzushi river, a
tributary of the Maruyama river, Hyogo prefecture.
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Photo. 4 Gabion type revetment as a kind of rich-in-nature river improvement works in the
Kikuchi river, Fukuoka prefecture.
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Fig. 2 Vertical (top) and plan (bottom) of the experimental flume.
17 full width weir, 2 : traction motor, 3 . measurement carriage,
4 7 water supply pipe and, 5 . storage tank.
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Fig. 3 Detailed model (left) and simplified model of the conceptual river revetment of a rich-in-
nature type examined.

Photo. 5 Views of revetment model allocations and the experimental reach with coarse sand
only.
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Table 1 Changes in discharge supplied to each run of the
experiment and its water temperature

Run Time Discharge Water
No. hour min 1/sec Temperature

1 100 58.14 11.0°C

1 22 55.30 10.5°C

3 43 54.74 9.5°C

5 37 54.74 9.0°C

7 16 54.74 9.0°C

2 110 33.14 11.0°C

2 10 33.14 11.3°C

315 33.14 12.0°C

7 57 34.08 12.0°C

3 1 42 34.08 9.0°C

4 50 30.84 8.0°C

6 08 31.75 7.1°C

4 1 00 69.40 10.5°C

1 35 70.63 12.8°C

3 45 70.63 11.0°C

5 45 68.79 12.0°C

IZBVT54~581/s, Run 4 iIZBVT66~T701/sec, —75, BENERTIE, Run 2, 3 &b 32~351/sec T
3‘)07:0
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vy, BERRIERT | S XKML TO Run 4 217072
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Fig. 4 An example of velocity measurement in run 1. Abscissa is data number and total measur-

ing time was 28 seconds.
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Fig. 5 Velocity distribution measured at x =9 m in run 1. Unit of contour numbers are cm/sec.
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Fig. 6 An example of velocity measurement in run 2, Abscissa is data number and total measur-
ing time was 28 seconds.
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Fig. 7 Velocity distribution measured at x =9 m in run 2. Unit of contour numbers are cm/sec.
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Fig. 8 An example of velocity measurement in run 3 (top: at the middle of sand bed, bottom:
around riprap). Abscissa is data number and total measuring time was 28 seconds.
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Fig. 9 Velocity distribution measured at x = 9 m in run 3. unit of contour numbers are cm/sec.



EIH - RIS - SR % BRI B O K BB RE LS B 3 B — 2N

Photo. 7 Flow regulation in stilling part at the inlet.
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Fig. 10 An example of velocity measurement in run 4. Abscissa is data number and total

measuring time was 28 seconds.
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Fig. 11 Velocity distribution measured at x =9 m in run 4. unit of contour numbers are cm/sec.
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Fig. 12 Bed shear velocity distribution at x = 9 m evaluated by logarithmic law (symbols) and
those calculated with local depth and bed slope {lines) in run 1 and 4.
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