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ON THE HYDRAULICS OF AN OPEN CHANNEL FLOW
IN COMPLEX CROSS SECTION (2)

By Hirotake IMAMOTO, Taisuke IsHIGAKI and Seiji KiNosHITA

Synopsis

In an open channel with flood plains, a flow has a complex turbulent structure and it has
not been clarified yet. In this paper, the distribution of boundary shear stress was measured using
a hydrogen bubble method, and longitudinal eddies near the edge of flood plain were investigated
by velocity measurement with a laser doppler anemometer and a hot film anemometer, and flow
Visualization techniques. Experiments were made in a complex cross section channel in which
the slope of flood plain’s bank was 90° or 45°,

Experimental results show that the slope of flood plain’s bank influences on the distribution
of boundary shear stress, and that three longitudinal eddies are recognized near the edge of
flood plain.
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Table 1 Hydraulics conditions

Case S%Oé];nk Slope | Discharge x(v:v?datrl:el Depth Wi::: d l;lltli;ht rlfjr);lnt?elg ) rI\‘:r)xS:r
8(°) 7 Q(/s) | B(em) | H(cm) | b(cm) | A(cm) Re Fr
C-1 90 | 1/456 1.292 20 3.99 | 12.20 2.00 4077 0.55
Cc-2 45| 1/462 1. 301 20 4.00 | 12.60 2.10 4172 0. 65
Cc-3 90 | 1/400 5.533 40 3.97 | 16.20 2.00 9425 | 0. 86
C-4 45 1/389 5.712 40 4,00 | 16.60 2.10 9962 0.92
C-5 90 | 1/400 6.115 40 3.99| 16.10 i 2.00 14547 0.94
C-6 45 | 1/400 6. 000 40 4.00 | 16.50 | 210 12985
C-7 90 | 1/1248 1. 288 20 4.09 | 12.20 : 2.00 3465 |  0.51
C-8 45 | 1/950 1. 297 20 4.07 ¢ 12.80+ 2.10 3624 0.57
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Fig. 3 Distribution of mean boundary shear stress and its root mean square
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Fig. 4 Contour of boundary shear stress in a complex cross section
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Fig. 5 Contour of longitudinal mean velocity on the water surface in a complex cross section

15 Position of Trough Lines

- Case C-3

©=90°

Frequency N

15 Position of Crest Lines
) = - ~ 7 = %
15, Position of Trough Lines

r Case C-4
D
Position of Crest Lines
v ¥

™~ N7

/

Fig. 6 Lateral distribution of frequency N of the position of trough and crest line

Frequency N

1st

iq




A& CRE - KT : EWEBAKBERNOKEREICONT (@) 439

Photo. 2 {34 A u VBEATHY, ZhoD 2K 1IMOEREEZEGKET S LHEOEVEEEE UTH
BLEh, REBEBOTESFHEONS, Fig. 5 BRI N REEFEOTEAMGER LI SDTH 5,
Rk D, 0=90° %213 6=45 DVTNOBAI EKBNIIEHE, EKEAIMEETH S48 0=90 1tk
L =45 DEATEKEEEKEOHEEMWNI KB > THIESFEDOND, T, BEKEEEKED
BRAFICR SN 5 BRICEA B, T70bb, MHEEOKE~OEEMEICHYTHERS L,
0=90° DHMBEDFELHEESADONE EEDI, ZOHTHAMBO/AE L =45 1T LOvEKE
FRCATE LT B,

WNONEEEEOBREZET 5 &, BEBRTHEDFAS ER UOKEIGE LI ALEICHSEL, &
HEZ T HOFHRDIL AL BICHST 5 L 0N D, LIcdi->T, BKBEFKBOBERIETIR
(EEE O RFHEO L BABICHY L, SEESHRERICL VBRINCHO TR EICHEYT 2, Fig. 613,
B 2 AR K EH R S BROREM BOBEEMER LI DDOTHY, CO#HRIDH
HKEESOREROBBENET 2 C E0HESE, 08, REMBERISEOEREEERL, 604 BN
R EICBOTEHBI LRETH B, ML), WTFhOFr —2 BT BT E/KEE X 0 P PEKBEE
ICHRT 2HENE L, BRREKEREHRATHAICREL TS, 0=90° DF4L §=45 OBRAELL
BT 5 &, =45 OFBEROREMBIPDPEKEKMICEZERALBR LN, FBHOM S BRKEERE
HORRICEBINTNS T LRI NS, $72, FIRULHNONSBEEEOBFRL YD, RICRTLS
KOS, $70bb, BAREEL D BEAEICE LA RRSERE RN Bhs KUZc X DE
HINEBLSACFENIEHEI N,

() FESHREICET 2 ER

WNOWEBHEEZRETT A L= « Fo 773 H#EHBIT kv b7 4 M AF#EFE AV HEH A
fTo7ce L=« ¥y 77 5ukst (DISASEX &, 15mW He-Ne v —¥) BETHME S THNTV S
B, L—FE—LOBBLBOEKBEEI LD THTRAE y b7 4 va5#E (DISA 55R42, —ksra =
AN T —T) B Ui, 2HENE, 18 40cm, EX 8m OF 5 ABEEREZET AEBKBRAKTZ Y v
MR E KA E U R E/KERE A, 0=90° DBAT229E, 0=45 OBEATWEETIT-> T3, %
7o, TN OREFICCR—EDOHUETOFIECRZ UM EREE LTV 5, 855, KERHA Table
1ITRT,

Fig. 713, WTHNTEEEE « OBKAHE (2) BKEEKE (b) BAE#E I1mm BLU (o) EkE
EEEDMBICBOTRLISDTH S, =90 & =45 OFAELET S L, (b) BIY () WHTIZIZ

5“"0_\ Case C-5 607 Case C-6
0—0—0-,
o— ©=90° _ %00, 0=45°
% 50 “\0\ % 50 C,
0.
2 o. (a)z/B=0.75 = —0—0=0 .
5 s _?\o\o\ OW_O‘O S5 o ~ogQ \3.00_000\(;)2/3—0.75
o o —0—0-0
s hat b1
; ) § o,
40 40
3 o (2/30.25 Y ¢ 0—0—6—0—0_ °\)
o \°§°Do 9, ©z2/H=0.26 % >
g 10 520,00 D) 2/H=0.53 5 404— b — 500, (b)z/H=0.55
~o—o0-o J ~0-0—0,
sol— 9 30— b
-2.0 -1.0 0 1.0 -2.0 -1.0 Q 1.0
Lateral Distance y/H Lateral Distance y/H
92

Fig. 7 Lateral distribution of longitudinal mean velocity
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Fig. 8 Contour of longitudinal mean velocity in a complex cross section
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Fig. 9 Pass lines of neutral tracers in the cross section
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