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ON THE CHARACTERISTICS OF OPEN CHANNEL FLOW
IN BEND WITH FLOOD PLAINS

By Hirotake IMAMOTO, Taisuke ISHIGAKI and Hiroshi FUJISAWA

Synopsis

In a curved channel there are spiral motions occured by centrifugal force. And in an open
channel that consists of a main channel and flood plains, the flow has a complex turbulent structure
because of interaction between flow in a main channel and itin flood plains. So it is difficult to clarify
characteristics of an open channel flow in bend with flood plains.

In this paper it is the objective to elucidate the turbulent structure of this flow by measurements
of velocity and flow visualization. From experimental results it is comfirmed that three independent
spiral motions exist in bend with two flood plains.
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Fig. 1 Experimental channel.
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Table 1 Hydraulics conditions in simple and complex cross section.

Series-S: simple cross section

Case Q (Is) £o(cm) x Uy (cm/s) R, 7, 7(°C)
S-1 0. 407 Lo | 2015 1832 0.640 19.93
S-2 0.738 1.48 24,93 2766 0. 655 14,31
S-3 1.233 2.00 30.83 5190 0.696 20.69
S-4 | 1.658 2.51 1 33.03 5870 0. 666 15.42
$-5 2.273 3.01 37.76 8908 0.695 21.06
S-6 3.470 4.03 43.05 12570 0.685 21.28
8-7 4.663 5.03 46.35 15861 0. 660 21.19

Series-C1: complex cross section

Case Qs) 1 ks (cm) ‘ /o (cm) Us (cm/s) R, 7(°C)
C1-1 0.251 | 106 . l4d 15.61 742 5.72
c1-2 0.614 | 106 " 2,00 23.61 2334 14.72
C1-3 1.083 | 106 2,50 29. 05 3787 14,94
Cl-4 1. 466 ‘ 1.06 | 2,98 31,27 | 4872 14.36
Cc1-5 1870 | 106 | 3.47 32,99 | 4554 4,94

C1-6 2.404 1,06 3,97 36.05 5821 5.72
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Fig. 3 Longitudinal profiles of water surface.
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Fig. 8 Lateral distribution of longitudinal mean velocity in simple cross section.
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Fig. 9 Lateral distribution of longitudinal mean velocity in complex cross section.
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Fig. 11 Distribution of mean velocity of lateral and vertical components in complex cross section.

3.2.2 EEESOSE

e 313 A ELAVREIC B4 ARtk K, BABTTE #hif T Eskirazie Yen'?, Margolise Lum-
ley!'®, Yen'¥, Masiar'®, #A « ZE'® 7% EOERWIFFESS 0, EWFHSHAIC OV TRIBEALREL,
BEWEHNIC DO TERY 2 5 DD, —RIGEEE LS MTT BITIEE » THIZW,

HNEEOKE SARTHE, HisXUREHFAD 3 FAOARRICE D FHNEERRE LTEDT
&, HRESHRE LOERmShETE, &4, Fig 12 BIUFig. 130k 51i53,

HWTES RO R Fig. 12 273 &, SEIICEAT 2 & & SICENEEIIRE LD, 0=60° A5
TRBRER-7-OBREADL, 0=120° PETINIEAEELE D, Thid, 2KREDORE « 5tk —
B, RERTHMN, RERTRY, ZAREBTRELAEELLIV, T/, HTLEbIHEMSX
VA BRI B FTICENDO/NS I EIRDIED 2 DD 5N,

EW SR TOEFIZ Fig. 13 0Kk THY, FHR® 038R U7 X 5 iIcEkEenRfha Trailhag
BEOERMSHREINTE D, SHicAS & EREEH & 0 KM E RETICH > EELIEROFERE, &N
EAIT IR LT, ARETRIEKEERERICH>TN S, TOEM, HE~2 o flfl
Fig. 11 (R L& S i, SHOBEBIC L2 SRAMENIED O 2 RESHERI N2 FRTHO, LWL
RARDBREMBELTHOBEELOND,

3.3 iR

HIECR~ ok S, WIREEHFICE TR, SO SEAIRE ENEEE ORFRICE DR
S o, Fig 11 IORT & D BHNOREEEL SFHRIOMEERHET 5 L & i, BICE SA i
DEHEIC DN THE L3R AR T,

331 FmEAEREE

BT S KOKEICBOTENE b —F—2A0E, 2 TORMETHEILTZ LM TES, K
R TIE, BIKAEDFITFEICFEEREE 0. 006cm ORER 8 B4\, BHEEE DGR AHICIZER 0. 2cm

—_9 —



538 SUNBISERAE TR 52515 B -2 (1457, 4)

X=-1m

R 7~«\»-”\—*:~—>\\
(TN
“E OF NORMALIZED ’ CONTOUR LINE OF HORMALIZED
TURBULEKT VELOCITY q/Uo TURBULENT VELOCI®Y ¢/Uo
Fig. 12 Iso-velocity lines of turbulent velocity in Fig. 13 Iso-velocity lines of turbulent velocity in
simple cross section. complex cross section.

DL ’5"/‘ ¥ Flpp )iz, Photo. 1 25 X Photo. 2 (3, MINARES KU THEHE TORMOHENTH 5
KO, AL TRARINZ DAL, A I?i!fﬂ TRMEDEMEE L >THBEHDD, &#Jﬂulﬂ

DFNDHP LTS T EMDAL, CNOOHEILX O BRI b L — 45— DR RIE L, #Hmmicsn
BTN S O G40 N L & LTEHWT B SO Miz s 2 & ik s, Fig. 14 éi*éfllﬂfi}
0--90° \Z 13 B IO FIE, ZOMBELOHEINIABIEES EBICRLALBDTHS, LD, B4
IRAFE T KB i 5 KA« AR /K EOOLFIUC BT O NRME D E7E - T 305, Bl
FEEO PRI FIC E D W S L8 - TH O, TR UAE DS, HIUIBKEBNE A - ATEKR
10 3 DDEIMNIIND LD TH Do ZhUZ, HMHEHIIZ L SN D @R B A EITIK S N RS
DEFHRBIZ BT AL TR EEISNS,

3.3.2 JKEAKRAIN

MIWTHTEALT S, SRR T I S AV RIS E L, R A RO T T 5 M 03 8l5E

FLOW

Photo. 1 Flow near the bed. (6--90°) Photo. 2 Flow on the water surface. (8=90°)
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Fig. 14 Sketch of turbulent structure.
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Photo. 3 Boils on the water surface. (8—90°)
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Photo. 4 Example photograph using Cameron cffect.
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Photo. 5 Example photograph using Cameron cffect.
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Fig. 15 Iso-velocity lines of longitudinal mean velocity in complex cross section.
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