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PREDICTION AND MITIGATION OF RIVER BED VARIATION
IN A MEANDERING CHANNEL WITH ALTERNATING BARS

By Kazuo AsHipA, Shinji EGAsHIRA, Yoshifumi SATOFUKA,

Bingyi Liu, Masaki UmEMoTo and Toshiki KAWATA

Synopsis

In most rivers in Japan, tolerable degradation occurs because of the sediment
trap by the reservoirs upstream, and the severe gravel mining which was done
during the period of rapid increase in economy. As a result, disasters during flood
have been increased due to local scouring around river dykes and other structures.
Therefore, it is required to predict and mitigate the river bed variation not only for
it's mean value but also for local scouring, especially for. meander channel.

The authors investigate experimentally the channel deformation, bed variation
and velocity distribution in an experimental meandering channel with flood plain of
alternating bars, which was constructed by modeling the channel of the Naka river.
More over, the mitigation of local scouring by groins was investigated. An
analytical approach was also presented for predicting the river bed variation and for
estimating the effect of groins for the mitigation of local scouring. The analitical
approach was found to be applicable for the experiment.
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Fig. 2. Pattern of main channel of the Naka River.
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Tablel. Experimental condition

Run. NO. Discharge Initial flow Running time Note
@ Cedt/s) depth (cm) (min.)

M-1 670 2.38 120 Experiments for
M-2 1090 2.81 380 channel variation
M-3 1500 3.59 100
S—-1 750 2.15 260 Experiments for
S-2 910 2.60 260 bed variation
S-3 1900 3.85 210
w-1 400 1.88 240 Experiments for the
w-2 700 2.80 290 mitigation of bed
W-3 1700 3.81 300 scouring by groins
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Fig.9. Distribution of velocity at the water surfase (Run S-3).
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Fig. 10-1(a). Velocity distribution of secondary flow (Run S-1).
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Fig. 10-1(b). Velocity distribution of secondary flow (Run S-1).
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Fig.10-2(a). Velocity distribution of secondary flow (Run S-2).
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Fig. 14. Channel bed variation from initial bed (Run W-1, W-2, W-3).

Fig.15. Schematic sketch of local scouring and sediment transport around a
groin.
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Table2. Drag coefficient of groin

Run NO. Discharge Mean flow Energy slope | Drag coefficient

(ct/s) Depth (cm) of groin: Cp
w-1 400 1.61 0.0042 0.839
W-2 700 2.26 0.0042 0.630
W-3 1700 3.16 0.0042 0.521

4
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1.0 20 3.0
T* /T*C

Fig.16. Relation between tractive force and scouring depth.

(8 : Without groing, W : With groins).
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Fig. 17(@). Longitudinal profile of maximum scouring depth (Effect of groins for
the mitigation of scouring) (Run W-1, S-1)
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Fig. 17(c). Longitudinal profile of maximum scouring depth (Effect of groins for
the mitigation of scouring) (Run W-3, S-3).
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Fig. 20. Calculated results for velocity vector, bed elevation and particle size
of bed material associated with the condition of the Naka river.
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Fig.21. Comparison between calculated results and measured data for
transverse bed profiles of the Naka river.
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