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STUDY ON THE BED VARIATION IN A MEANDERING CHANNEL

By Kazuo AsHipa, Shinji EcasHira and Yukio ApacHi

Synopsis

The characteristics of the temporal and spatial variation of the movable bed in
a meandering channel were examined experimentally from an initial flat bed to an
equilibrium state. Maximum scouring occurs near the covex bank at the initial
stage and the location moves upstream to the concave bank at the final equilibrium
stage. Velocity distributions of main flow and secondary flow were measured in the
meandering channels with flat bed and equilibrium bed configuration.

Two dimensional numerical model was applied for the prediction of velocity dis-
tribution and bed variation. The results by the numerical model show fairly good
agreement with the measurements. Through the discussion on the results obtained
by the numerical model it was found that the phenomenon of the phase shift of the
maximum scouring found in the experiment could be explained by the temporal in-
crease of the secondary current from the inifial flat bed to the equilibrium stage.
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Fig. 1. Definition of the coordinate. Fig. 2. Grain-size distribution of the

sediment for the experiment.
Table 1, Experimental conditions

Run No. L(ecm) Blem) Oy Q1 /s) qs(g /s)| dm(mm) I

Run 1 120 15 20° 0.62 0.73 1.30 0.01
Run 2 120 15 20° 0.75 1.50 1.30  0.01
Run 3 120 15 20° 0.92 2.80 1.30  0.01
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Fig. 3. Contour lines of the value of the channel bed
variation (Run 1).
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Fig. 4. Temporal variation of longitudinal profile of channel bed along a
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Fig. 5. Temporal variation of the maximum scouring depth and its location.
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Fig. 6. Velocity distribution of main flow in a meandering channel with flat bed.
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Fig. 7. Velocity distribution of secondary flow in a meandering channel with flat bed.
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Fig. 11. Comparison of the velocity distributions by measurement and
calculation in a meandering channel with flat bed.
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Fig. 12. Comparison of the velocity distributions by measurement and
calculation in a meandering equilibrium channel.
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CONTOUR LINES
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Fig. 13, Comparison of the bed variations by measurement and calculation
in a meandering channel.
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CONTOUR LINES CALCULATED

L =120.0 ey @ =0.82(1it./s) us=0.60
B = 15.0(tmy dm =1.30 (MM) uy=0.48
8max = 20.0(DEG) 1 =0.01 Ne=T
UNIT (CM)
. FLOW .
o=0 — ©=360

I , ) g3 0=360°
-2 ” -1 . -2
o e=30" | n;=0.030 ©=2709 e o

Fig. 14. Comparison of the bed variations calculated by changing a roughness
coefficient in the simulation model.
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Qo0 0.015 0020 Q025 0030

Nm
Fig. 15, Variation of the results predicted for the maximum scouring depth and its

location with the value of roughness ceofficient in the simulation model.



EH - {I58 - B iTkEic B 2 RET BT 2K 457

CONTOUR LINES CALCULATED(t=120MIN.)

L =120.0 (cvy Q =0.62(1it./s) us=0.60
B = 15.0 tcvy dn =1.30 1) ui=0.48
8max = 20.0(0EG) I =0.01 n,=0.025
UNIT (CM)
. FLOW
- 0 .
°=0 . —> 0.59=360

0.5 .
Ne=0 =270
-0.5
©=180"

Fig. 16. Comparison of the bed variations calculated by changing a parameter N,.
(N, : intensity coefficient of secondary current in the simulation model)
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@ A ... PHASE SHIFT (25+0.6,4x+0.48) A 1z
- ——0- PHASE SHIFT (is-0.5,ux=0.4 ) cm
—-—#& SCORING DEPTH (1£510.6, fLx=0.48) A 43
[20°} —-—-8~ SCORING DEPTH (5+0.5,1%:0.4 ) e
Nm=0.025 Q=0.62( A7 -
90°
-2
60°
30°
— |
Oot‘/.
l H 1 1 L I 1 I | | ] A
o S0 100

N

Fig. 17. Variation of the results of calculation for the maximum scouring depth
and its location with a parameter N, in the simulation model.

35 HBEFIOHS

3.1 BLU 2R LAFREESRITOMEE F VOBV TRAEGFEYL, AEFLoBRES
EELLD,

AKEFNCBOTRAREXART S5 2 — 5 13 Manning OHEFRM n,, SHAFOREREN,
BLURIL - BIEEBER L, 4 TH5, UTInoD N34 -4 2Fbs8Tyaiv—va VitESE
T, PERARIERSE DO L 5 ic Bk T 2152 HENC, EFLOEEERIL LS, Fig. 1413, o
FREEIC L THERE n, K3 EERLS B0 TEHAKRIROHEERTH 5, n, DEiick->T
TR, BRGBEONBR UK S BEECEMAT I Ehbn b, IHHOFERL SHEREROR
HEIBFR ORI L HBIRAMHEO T, BLURKERES 2, &> TEDESIKELT 2D ERLIZEDH
Fig. 15 Th 5, n, BREL X Z13L, $HOLBHENOEHRAKEL L 213E, KIBEEML, £/,
IAAHORBEAMAE & O FTHITNE (LB, T, HIMEE o= 0 &\ 5 O RVIBIETAR TR KEIE
BELTWE T E52EKT 5,

T, Uy DEEBLSBIERORIBISRLTOWSBY, u, o u, DHEITE » TEKERBEDEL 518
ATRIEEAEEL LR VA, BEIEOEIIEILL, i ue DREL BB EBEMEIREL LS,

ZIRRDOBERE Ny 2ELE B L0 & > TH U BFAIKIAROEAL ZEHE L 45 R 13 Fig. 16 (a)
~ () ODEBVTHB, No DIEIC L OFAIKRFRIIAZXSHET 5, Ny 2RELTEEEHBEIAE
1o, 1, BEWMABORBAED SOFTNINE 12D, BEEMESMBIERARIED  BssH
5o COERIN, LHEE B X UBIBAE S RO TN & OBfRER L 2 Fig. 17 & 0 BHBICED
BIENTEB,

FIRZAEBEOERICE VT, FMHEHRKICBVT ¢= 120° 2 SEEESREL, BB L
FRICHE L T o= 30° fHETPREIREICEET 2 & WO S 2EMEB o N, CoHid, FHEREEK
KBOTRIIRERTDCEELTE5T, Lo TN, NS, RBOETEE BICTRRIIRE
L, NuDRESBBIEIRK-THETAIENTES, LW -T, ARETHARETEBET 570



FEH - 188 « B2 $ETTKERIC B 13 B RZEE) BRI SR 459

i, N, B ELS L EMBRBETH DM, RB/XITBVTIE, N, 2EECELSETES
T, Lichi=T, SEmBFROMNEBIRRIEIMAITE TV,

4. #&

ohi

A

SETTKERIC B 1) B RIRE BN 2 UIHEEER R A O L& MARIR I E 5 £ TEBRL, BE o0& %01
SMIT L. &K, FEAOMESTIICEVLTIR ¢=120° FHEIRFEEL, KRERIH~BHLTo
= 30° L CEEIREICELET 5 C L IdEKS 2HETH 5,

F fo, HEHEKS L CSEERRIZ IO L TS IER TR ORIEEITEV, MEOTES I OHEE
BEHOhICENT, “IRERTBECBVTREINEEEETH LY, BECBLVTREFCRET I L
MEShicE N,

F 12, WITKERICH T BREN B L ORKE#HE “IRTERKREFMICL - TRIFL, EBEREL L
BUTEMBEELZEL, 3512, BIFEFVEETATLE NS5 2 =705 5, IRROBERE,
Manning OEFRE L CRBOBEBRRBOBELEAELIET, AKREHO Y Iab—va Y E{TL,
INSDNNFA—FDHICK - T, RREBEONBPLEIVEDL S CEALT I ERFLTY 12
V=Y a VEFLVORBEERHO ML, ZOMR, FRICK - THSh LI ERIMED Lfi~0
V7 M, ZIRROBESEROETEE SIRBM B> TIT CEDWFERTH 5 MBS hIzEhi,

FHASEHFER O AR~ O R RE S 5804 5 0icld, YIalb—Ya YEFLVICHOLATL
B35 A — S DIEARERNCENS BB EBNETH LY, ARFICBVLTR, IOEx—FELLTVS
DT, GHRUEL R > THLBFREE STV,

& E X B

1) #AbEHEEA « PaRhED: BRIEITRI O =it & FRES), TAR¥REHEREES 369 5,
1986.

2) E@Nifng: ofgieiToFhE L CRERIK & fhicBIs 2KBEFIRZ, b8 AP0,
1983.

3)  EUKERAT - lREEHE: Mk B 2ikomih EFRREFOHE, JtEERRER - AABIRE
No. 85,1986.

4) Demuren, A.O.: Three dimensional numerical computation of flow and pollutant dis-
persion in meandering channel, IAHR, XX Cong. Moscow, USSR, Vol. 3, 1983.

5) HhEZ - thHEN ke BB E F MK 2 ERIETROZRCEEETE, 5§ 29 BIKEEHESR
XA, 1985.

6) ATRME =& o rEoMBESLELT MBI Fibbs, 94, 1974

7) HHEEN - ILRERK S | TR OBMICET 2%, TAELE 42 BIEERERBHSBEE,
1987.

8) Rozovskii, LL.: Flow of Water in Bends of Open Channels, Academy of Science of
the Ukrainian S.S.R., Translated from Russian, Israel Program for Scientific Transla-
tion, 1957.

9) Engelund, F.: Flow and Bed Topography in Channel Bends, Jour of Hydraulic Div,
ASCE, 100 (HY 11), 1974.

10) bHEE: BEIRE) OB B 2 KR EBFEERIRIC D WT, ER¥ERENHES,
%2297, 1974,



