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A STUDY ON THE FLOW IN COMPOUND MEANDERING CHANNELS (1)

By Yasunori Muro, Koji Suiono, Hirotake ImamoTo and Taisuke IsHIGAKI

Synopsis

Velocity and turbulence measurements for flows in compound meandering channels of
three different sinuosities (s) were undertaken in a relatively small scale laboratory flume.
A 2 component fibre optic cable laser Doppler anemometer (FLDA) was employed for the
measurements. Information on 3 dimensional structure of the flows in the channels were
obtained. Growth and decay processes of secondary flow along the meandering channels
were also clarified.

It is of particular interest that secondary flow structures in the meandering channel of
s= 1.37 are totally different between before and after inundation. An area producing
strong shearing is observed at around the bankfull level in the crossover region for
overbank flows. These unique phenomena are introduced by horizontal interaction be-
tween the main channel flow and the flood plain flow at that level. Consequently, despite
their geometrical similarities, dominant mechanism for compound meandering flow is
dissimilar to that for straight compound flow.
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Ly = Meander Wavelength
(= Straight Valley Length)

o | L = Curved Channel Length
n L¢o = Crossover Length
e B = Total Width

Bw = Width of Meander Belt
b = Channel Width

& a = Double Amplitude

rc = Bend Central Radius
rj = Bend Inner Radius
Io = Bend Outer Radius
H = Water Depth

h = Flood Plain Height

s = Sinuvosity (= L/Ly)

b ¢ = Angle of Arc

0 = Angle of Crossover

Fig. 1. An idealised compound meandering channel with common notation in this report.

Table 1. Meander parameters for tested channels

Angle of Meader Total Width of Bend
Case arc Wavelength width meander radius
e () L, (mm) B (mm) B, (mm) 7 (mm)
R 1 —rectangular 60 1502 1200 452 425
R 2 -rectangular 120 1848 1200 900 425
R 3 -rectangular 180 1700 1200 1000 425
Crossover  Crossover Channel  Flood piain
Case length angle Sinuosity width height
L, (mm) 8 ) s b (mm) A (mm)
R 1 -rectangular 376 30 1.093 150 53
R 2 —rectangular 376 60 1.370 150 53
R 3 -rectangular 0 90 1.571 150 53
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Fig. 2. The experimental flume and meandering channel s= 1.37.
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Table 2. Hydraulic conditions

Case Depth Discharge Water Relative Relative Mean Friction Reynolds Froude

condition Q@ depth  depth depth velocity  velocity? number® number®
Dr (x107%m¥s) H (m) H/h (H-R)/H U, (m/s) u* (m/s) Re (X 10% Fr
R1 bankfull 1.876 0.0525  0.980 -- 0.237 0.0166 2.63 0.431
0.15 3.102 0.0633 -- 0.154 0.157 0.0121 0.82 0.412
0.50 25,755 0.1078 -- 0.503 0.352 0.0225 6.26 0.495
R2 bankfhll 1.556 0.0519  0.969 -- 0.197 0.0148 2.19 0.359
0.15 2513 0.0630 -- 0.150 0.129 0.0120 0.66 0.340
0.50 19.996 0.1059 -- 0.495 0.282 0.0221 492 0.401
R3 bankfhll 1.382 0.0532  0.991 -- 0.170 0.0140 1,95 0.307
0.15 2.204 0.0631 -- 0.149 0.113 0.0120 0.62 0.299
0.50 19.881 0.1087 -- 0.506 0.268 0.0226 5.16 0.374

a. u.=/gRS, where g=gravity acceleration, R=hydraulic radius and S=energy slope.
b. Re= 4 U,R/v, where v=Kinemaltic viscosity.

c. Fr=U,//gR.
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Fig. 3. Tested sections for velocity measurements together with meander dimensions
for the s= 1.37.
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Fig. 4. The laser beam installations and the signal processing system.
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Fig. b. Depth averaged velocity distribution for the bankfull flow in the s= 1.37 channel.
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