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Fig. 1 Experimental set-up.
Table 1 Hydraulic condition.
Relative depth Depth Discharge | Hydraulic radius | Mean velocity Frougle R:ynglr;l.s
Dr H(cm) Q(Usec) R(cm) Um(em/s) ““’;‘r er “ge ©
bankfull 5.00 4.282 3.81 28.1 0.46 10700
0.15 595 4.592 2.14 19.2 0.42 4100
0.20 6.34 5.409 2.47 19.4 0.39 4800
025 6.65 6.277 2.73 203 0.39 5500
0.30 7.16 7.763 3.16 21.5 0.39 6800
0.35 7.74 10.391 3.62 248 042 9000
0.40 8.37 13.368 4,12 27.8 0.44 11500
0.50 10.07 21.242 5.42 32.6 0.45 17700
Height of flood plain: h=5.08cm, Bed slope: 1=1/970
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right side left side

Fig.2 Secondary flow visualized by the neutral buoyant tracer method in cross sections.
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(a) injecting dve from point S1.

Dr=0.

0.50 Section No.C5
e e =
it e i

1.5
ﬁ — . e e e, e —w =T -
t

g . . —— R =

5 pniurdiieegiingiin- g g5~ 24BN

LR L = Nl ;‘_: - - _//f H -~

3 S TR S

£ vt > N . TT - - e H-—

] [ ' , RN z - . =

> os IR b Y2 - L )

ERENRY - — M N - - .. ¢

v o=~ = : N . :

[N : ¢

; '
[Py P JR—— - ,
ap 05 10 3 2.0 8

Lateral - S—

genee — 05Ug |

. ol

Fig. 5 Secondary flow vectors for Dr=0.50.
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Fig. 6 Secondary flow over rigid bed.
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Fig. 8 Auto-correlation of water-level fluctuation.
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Table 2 Hydraulic conditions for the experiment of traction process.

d=1.6mm d=2.4mm
Dr Um H U=y gRI | Uf=/gHl |Ufc=1.51 Ufc=2.37
Uf/Ufe Uf/Ufe
Bankfull 28.1 5.00 1.95 2.25 — 0.82-0.95
0.15 19.2 5.95 1.47 245 0.97-1.62 -
0.35 24.8 7.74 1.91 2.80 - 0.81-1.18
0.50 326 10.07 2.34 3.19 — 0.99-1.35

Slope : I=1/970, Tracer : specific gravity:1.7. diameter: d =1.6mm or 2.4mm, Ufc : critical friction velocity
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Dr=0.15 t=40min d=1.6mm
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Dr=0.50 t=8min 2.4mm

Fig.10 Visualized distribution of tractive force.
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Fig. 11 Secondary flow vectors for Dr=0.15.
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Bankfull

Fig. 14 Velocity and bed configuration for Dr=0.50. ( t=30 min., d=2.4mm)
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Fig. 15 Secondary flow over movable bed.
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Flow Structure and Bed Configuration in Compound Sinuous Channel
Taisuke ISHIGAKI, Yasunori MUTO and Kenji SAWAI*
*Faculty of Engineering, Setsunan University

Synopsis

Over-bank flow in a straight channel with a sinuous main channel is discussed based on experimental
results. The flow structure is characterized by secondary flow and fluid mixing between the main channel and
flood plain flow. The secondary flow was directly visualized by a submergible video camera. The secondary
flow shows spiral motions and affects the distribution of boundary shear stress and sediment transport. The
relation between these structure and the traction process of bed materials is discussed on the basis of the
distribution of tractive force visualized by a new method . We also made experiments in a channel of which main
channel was movable bed. The secondary flow forms three distinct eroded regions and two deposited regions on
the bed. Those regions are formed by the secondary flow.

Keywords : compound sinuous channel, secondary flow, tractive force, bed configuration, visualization
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