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(b) Meandering compound open channel (M-M).
Fig. 1 Tested sections of the meandering channels.
Table1 Hydraulic conditions.
Depth Discharge ~ Water  Mecan  Friction Reynolds  Froude
condition Q depth  velocity velocity? number®  number®
Dr (x103m3s) Hm) Us(mS) ux(mis) Re(xiohy Fr
S-M  bankfull 1.556 0.0519  0.197 0.0148 2.19 0.359
0.15 2.513 0.0630  0.129 0.0120 0.66 0.340
0.50 19.996 0.1059  0.282 0.0221 4.92 0.401
M-M  bankfull 1.556 0.0519 0.197 0.0148 2.19 0.359
0.15 1.981 0.0628 0171 0.0129 1.47 0.357
0.50 10.381 0.1038  0.138 0.0183 2.41 0.203

a. u. =,/gRS, where g=pravity acceleration, R'=hydrau1ic radius and S=energy slope.

b. Re=4UgR/v, where v=kinematic viscosity.

c. Fr=Uy/./gR.
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Fig.2  Depth/ Layer averaged velocity distributions for Dr=0.50.
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Fig.3 Secondary flow vectors for Dr=0.50, M-M channel.
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A Study on the Flow in Compound Meandering Channels (3)

Yasunori MUTO, Hirotake IMAMOTO and Taisuke ISHIGAKI

Synopsis

Based on velocity and turbulence measurements in a meandering compound channel, i.e., a
meandering main channel with meandering embankments of the same sinuosity and zero phase lag, the
internal flow structure in the channel is discussed. Particular care is taken into secondary flow structure and
shear layer instability. Fluid mixing is also of interest.

Secondary flow structure in the channel is mainly produced by the centrifugal force effect in a
bend. A pronounced shear layer, which is observed at the bankfull level in a meandering channel with
straight embankments, is not observed in the channel. Shear layer effect acts in a rather complicated
manner in meandering compound cases. Thus fluid mixing processes in these two meandering flows are
different.

Keywords : compound open channel flow, meandering channel, velocity measurements, fluid mixing,
secondary flow
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