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ON THE HYDRAULICS OF AN OPEN CHANNEL FLOW
IN COMPLEX CROSS SECTION (4)

By Hirotake Imamoro and Taisuke IsHIGAKI

Synopsis

In a compound open channel, the interaction between main channel and flood
plain flow is the most important phenomenon to be clarified. This interaction
affects the resistance to flow and sedimentation on the flood plain.

To carry on the research of the interaction, it is necessary to clarify the flow
structure in this region. Strong secondary flows near the boundary, which were
indirectly showed by Sellin or another researchers, have been investigated in
experimental compound open chnnels in this paper. In spite of elusiveness of the
secondary flows, many attractive photographs were obtained by the refined
techniques to visualize the flow in a cross section. Characteristics of the secondary
flow and interaction between main channel and flood plain flows were discussed
here.
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Photo. 1. Fxample photographs of seccondary [lows in lwo cross seclions,
those were obtained by the neutral buoyant tracer method.
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Fig. 2. Secondary flow cells overlaid on a diagram for each case.
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Table 1. Characteristics of secondary flow cells near the external corner in
compound open channels.

{a) Using all data
Case P &) N |L/=D | D{m)| D/ V/Um r’

90° | 70.1 (24/34) +27/-21] 0.41 | 18.7 | 0.3 | 0.12 | 0.15
45° 64.7 (22/34) +19/-191 0.43 | 17.4 | 0.51 | 0.12 | 0.1%

(b) Conditional sampling

=90 Cell |2 mm|y mm N |L/=D | D{mm) | D/h V/Um r’
5 .Q A A 3.8 28.21 +11 0.46 13.4 | 0.56 { 0.12 | 0.15
= B | -12.4] 198 -12 | 044|193 048 | 013 | 0.14
{c) Conditional sampling -
6 =45 Cell {z m|ly m N {L/xD [ D(m} { D/h V/Um r’
(o} ,F Oa A 26.0 29.5 + 2 0.30 12.0 0.60 0.09 0.13

__g:}&L////—_____y B | -25] 17| -11 | 040 | 166 | 0.41 | 012 ] 012

Cc -16.0} 15.8} + 8 0.44 | 16.9 | 0.42 | 0.11 J 0.11

P :observed rate of cell, N:number of observed cell,L:total length of pass line,
D :diameter of cell,h:local water depth,V:secondary flow velocity,Um:discharge velocity,
I' ":normalized circulation

3. EKBRNEBEKBERNORBARRCET 3RBRHRS

3.1 BHEAF®

FkORAES T 2 nicid, BKE & SKROEAEEZBET 2HAOEE 2IRA 2 LBV D
%o BIETRLIEL D CHEARORRR SKITHMTHY, 2KRKEZRICX VBRSNS 2REL VHH
KOBEESZIBET 2 b0EEZ5NE, LLES, MARIERCRETZ260THED,
FROBEEA AL 5 BENS 5, APRTE, BERBELOFHOBHZENE £ 747 2 5T THRE
FT3EEEH O, KESHEEHVEERTR, 74454 vOEBE L7444 5 THRYT 2 Hk%,
kT b L — T, EEEEEL, RY v MEESEKBAKEORK 25 (10em) LH15ME (60
m) D2BEHIHEL, PFHFORE « BHRBERED &L OEKE L EKROBRIEFED 3 KTl RA
2 licky, WKOBABERERR 2HEEZRA L,

FROBIZL AR A B f0icid, Bl 5086 L BIEE 2T 2 0805 5, KT hr—+
Hlck 3ELEETIR, RO —HEBYT A LKL VFHERERET 2 EHENTH S, C
NoOEEMEATE S QRRETH b, T/, Bl ABLEERTOE N L—Y OEEZERETE S
OFETHE S 10, ABRBOTIBERLE T 2 ER L IMERNSLETH Y, FERRORIEPLE
53, AMETHE, HF - OREEEE,OIERICITE S O AEE LT, Btk Bk
FOREEFE S UFOFEERA W, X0 HEREF 47— 7L a—VOEGH %, ©7F4M
BroteFE2ALT—YFNaVvEa—9DF 4 A7 VA LIRERSE, 7774y 7HEELLDOZY
ZHEER VW TEBEO R AR T8 > THRONBEBIET — 5 7 7 4 VEREICH V3 TETH %,
COHETR, BN TON - %ERE (= 1/30HE OMNESHETRETHY, HTFORENEST
%5, Fig. 3. cBWEEBERT Y 27 - OBRETRT,

3.2 FKkOREERS
(1) HIRF s L—HEEI & B8



964 FABKBIRAER $335B-2 F2. 4 (1990)

Videocassette
Recorder

—
e ——

(:: I Disk
Mouse <::::>

1

Hard Copy

Color Display (:)

—

&

Video Processor

Personal Computer

Fig. 3. Picture processing system.

(b)
No Vm/Um Vmax/Um
1 0.11 0.35
2 0.11 .16
3 0.10 0.22
4 0.12 0.18
5 0.17 0.27

Vm:mean velocity
of secondary flow
Vmax:maximum velocity
of secondary flow
Um:discharge velocity

Fig. 4. Examples of pass line of
tracer obtained through
the picture processing
system.
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Fig. 5. Behavior of each tracer in the lateral direction. Distributions of the position
and the direction of passing tracer at the boundary (upper part of the
figure), and the moved distance of each tracer in the direction of the
arrow (lower part).
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Photo. 3. Example photographs of tyvpical four patieros of time line.
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Fig. 6. Percentage of each pattern of the time line for several values of threshold.
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