HBRXEBEHERMER $HB445 B-2 FHIMFE4H
Annuals of Disas, Prev. Res. Inst., Kyoto Univ., No.44 B-2, 2001

SENEETRKERENOBE & EXBOIKRIREICEI T SR (3)

AIERE - BRI - Koji SHIONO* - Efg —**

YZINTREFLARBRITFEH
BB RFELFEE

B B

WP BERKIC R SHABOFN & R, EKRELBEIRK - L - BiTEETARICE
W, ZRIFEEL EZREBRINSAERR L OBEE ., HLoTRERE X UEE
HABEZAVWTRRILTWS. dRE Lbiihi, EHRARNICRE L-EKEORET
B ST (=WATR/ETERE) 5 111 & 1.38 0 2BEOHNEmRILTH Y, FBE T,
BABHEECERBIZOWTRHLE. TO/R, BABR LI HREEZRE L-HEE,
FHROMEKERBIFEEHABEOBE LV RELBMKETHESL S, FREEZTLD
BREZER L CEB LSS IEEORECEBRCENSEOBRONS, RED

MAEELNI.

¥—U— N ST, 2 KR, FEREE, Fhomdil, KB

1. XL&HIC

BEWEIEITRNIEETH Y, ToREIREr K
ETERL, WE, BEARBIUREAKICETI LD
THEEEHTHD. MEICBTIERIL, WITETX
ANBFEBR, KEE - KRR IR CHE S
NOWEBRTHY, EKETE, FEBRIZETS
YEATEE & 3RBHIEAR & O, WIS X UK
RThsd. &6k, BABOBBIZEEL, ZOFH
kL BER, L CHERSPHERRB L Vo7
EOFEELRNICEERE 52 5. BEHIT, EAER
BRHHETT T 2 M EIB TN I OV T ERAIRT
BT TR (FHE - Kk, 1998 ; FHESL, 1999 ; A
3 - KFE, 20002). ZNHO—EDOHETIE, MEB
FOBABOFERR Y —E (ERKBNICIEITE
111 DEAKBEERE) L L, fihoBERslvzhas
ERBRIERRICE X DRIV TOMARE LN
TWAEA, BKEOREICEATIRFBBEIN TV .

I EBTEEROBRVFIIFREICL YR DR,
AR THEE LTV D ERKBEANIEETEAR (B
EHE) *RELLBESORNCETIHRTHELNAT

WAHREELDBLUTOLBY THS. Dtk
T AR T, BRKE (D=mKBAR/ &
KEEAKIEE) ICLVHBERELTH L, HholEc
XEMRBRBEBB2RETHHZ &, RENEERKE
KBIIEBRBRIVERIN, TOBERBREN
TW3d (FHES, 1999 ; Willetts and Hardwick, 1993 ;
Ervine et al, 1993 ; 8@ &, 1997). &HLOEWIEH S
bOO, HKBFLTWDIHMAISEDIRATHS. T4
bbt, IMEKESET T 5EMERAKRERILCIE, #
DABKED 2&kitL, BAELOTN LEXERND
W OEE S 7 —BRE D 2 RFEHPFET D, 2EK
BRAEITIERE (apex) fHETHRA L LEAKRMSEAK
EABEARRBIZAD D BNIZMEI 2B OREL,
D% TREOFmAE~FEY LT3, y2hboiEd
BARBOBFARLHAERRICRESHEBEhS (B
M5, 1997).

—5, BAREBEER - LR T, BE 5 (1999)
12X > T, Dr=030 LT CisEITIESR O EMD YR
I3 BEEmAETRNL, £ LY K& RKETEIA
B X 0 D EETE e TTIRAIC A D Z L B IER
ah, EROWNITOREER L EZRERLIST D



Photo.1 Bed form in the case of smooth flood plain.
(©=30.78 I/s, Um=32.5 cm/s, hf=3.28 cm)
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Photo.2 Bed form in the case of rough flood plain.
(0=35.33 I/s, Um=26.3 cm/s, 1/=4.94 cm)

Photo.3 Bed form in the case of rough flood plain.
(@=45.56 /s, Um=29.8 cmv/s, hf=5.69 cm)
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Photo. 4 Kizu river ( 4.7km — 6.5 km, Dec. 1984)
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Table 1 Hydraulic condition and channel geometry
Main Flood i
Case . Channel Hydraulic conditions
channel plain
Case F ) Width: B=1m Relative depth : Dr=0.50
. Fixed Smooth .
(Fixed bed) Length: 16m Depth(main channel):H=10cm
Case M Bed slope: 1=1/970 Depth (flood plain):hf=H-h=5¢cr
Movable | Smooth . . .
(Movable bed) Width of main channel: b=30cm | Discharge: Q=21.24 I/s
Case R Height of flood plain: h=5cm Mean velocity: V=33cm/s
(Movable bed Movabl Rough | Sinuosity of main channel : Froude number: Fr=0.45
& Roughness) ovabie (partial) | s=1.11(s=l/ 1, Length: I=3.41m, | Reynolds number: Re=17700
Wave length: 2 =3.07m)

Bed material in Case M and Case R : dm=2.4mm, specific gravity=1.7
Roughness element in Case R : width=5cm, height=2cm

I (a) Measuring section |

I (b} Roughness element l
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Fig. 1 Flow patterns on the water surface and velocity vectors obtained by PIV method.
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Case M: Dr=0.15

Fig.2 Bed form
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Fig. 3
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Secondary flows visualized in a cross section and secondary flow vectors by PIV method

in the crossover section ( Case M :S5 section, Case R : S7 section).
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Fig. 4 Secondary flows visualized in a cross section and secondary
flow vectors by PIV method at the apex ( S1 section).
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Flow Structure and Bed Configuration in Compound Sinuous/Meandering Channel — Part3 —
Taisuke ISHIGAKI, Yasunori MUTO, Koji SHIONO* and Kenji SAWAI**

* Department of Civil and Building Engineering, Loughborough University, UK
**Faculty of Engineering, Setsunan University

Synopsis

Structure of overbank flow and bed form in compound sinuous channel with roughness on the flood plain
are discussed based on experimental results. Visualization and measurements of velocity and bed form were
conducted. Uniform roughness and a strip of roughness set on the bases of the flow structure were used.
Secondary flow is most important in this flow. Uniform roughness affects on the water level, but not on the bed
form. And then, a strip of roughness affects on the bed form, but not on the flow pattern on the water surface and
velocity distribution. In the latter case, roughness on the flood plain reduces the surrounding velocity and this
reduction causes the local modification of bed. The effect can be observed more clearly in the shallower case.

Keywords : compound sinuous/meandering channel, secondary flow, bed form, visualization, roughness



