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Fundamental Study on the Mechanism of Bank Erosion along
the Curved River and the Method of Its Estimation

Kesayoshi HADANO (Civil and Environmental Engineering, Graduate school of Science and Engineering)

Abstract: Side erosion of the levee along the curved portion of the river and the consequent levee destruction are
phenomena of great importance for river planning. Previous research works on this problem from hydraulic point of
view are limited to the water flow, and there is almost no work which deals with it in the way relating the
fluctuating fluid force and erosion mechanism. The present study aims to provide a breakthrough in this situation. It
is considered that side erosion occurs by the destruction of the bindings between the materials constituting the levee
due to the action of fluctuating fluid force of river flow. In this paper, the process is modelled through mechanical
consideration and the direction of the treatment of experimental data is proposed. Also, the first step condition is
given for the destruction of the levee as the consequence of this mechanism.

Key Words: bank erosion, curved interval, erosion mechanism, fluctuating fluid force, quasi-cohesion

1. [FL&HIC

Rk 24 FEOTNALERSER S E Y Ok 25 45 7 A 1l
M- BIRFEMRKE? (2D L) ICIHE BERS
LR D RERGENEENFFEN-HEZATHRELT
W5, ZERICK DEERW)IKEE L TRFREICK
2 P SO S S B D . D% L IFE
B OINFHAITE L 5. BN =Rk A4
C7p < THIRE L TAUTHED BEBARENEZ Y 9 5.
VB EEERIZ IR O 82 DR B & 2 OHEATIT: 5 LEBATk
B, WO H 0 H I EEEBR LIy AR
THERBETHD. LoLans, ZofE~DK
BT 7 a—F0%, FREDKIROMEHTIZHE E > T
D, BREBGUIFE O S TE®RD L FIFANTED
ST ETH D, 2, HEIIHNT 7o
—FIIKROEHELZ G L DIL N E R EEL 5T
Ju.

AFFETIEL, B NAORERICEH T 04
AN EER L OERRERZMEL, Zhicky
REDDBELTRDIRIR & 72D &9 UK & 0 ik
SNDHECTRENHEITT S, L OBGERICESZ
ORIEOKEZ T 7o —F 0RO 2R 5. £9
IR B OMEAT O EAVFEHMO A & 72 5 BIEIE O FRBL
YR L, FEEROCHMEHIICIT 2 ERT — 2 HY F
LODOFMMEAIRET D, & L —BREOLER
DM ERETS.

2. WKEH

Photo 1 1, {r[JINE RSN EOBS R & LT, PRk
25 FE LD - BIRSERNICE Y 7 H 28 HIZ L OB EAE
D RIAEHIX THFAE UT-[EE 315 SR\ ORI 117
HE AN O/KERR LR OR- B E 2 w7, I
HoA ENSEREIZ\)> THtdy, EhEICEZE Lz
BIZEREIZIR > T LIS LTV 5. [EiEOJ 2
FEHIITE N ERETERD b, FOEMA LN E7 -
TV e, [ERE 315 BT b 34 BICE 2 X [H]
D2 AR TSR EIER - FEREIC R DI
728, BEIORTRAMBMX TIE, KEETEPNR
TSN TEBIE SN, 2 OS5I EM o

Photol Bank erosion by Abu-gawa River?’

i H R AR e



60(76)

BIEETELTWAD. Z OEKII L (EE 9 5)
CEkmizEfe (EhE 191 5) ZASSEEEC, o R R
RO HiEk & (LR A SR S T 7 2 A DM T
Hb. ZOFEFETIOEROEIHITIEEZEL, Ay
FCHEIBLENMTRbhr-.

3. ZHHOAIFREIZONT

ABFFETIE, Bk X H1c, SR oL
VAR 3 2 BRI ) 28 AR 2R RO IR RE 2 Al
L, ZHUCX D REDNDBELTRLRIE L 220, 2
KPR LV FEESNTREIETT D B2, TR
ZECERIERZTY £ 05 HaEiRrT 5. BA
DA INIEBTIR S L% 2, BEICHTHEFE L
T MREUEE D) C'EEAT D, iUk, LoRED
LUl OMEOMEE TINER CKRICE HOHD &
EZDHN, HL ETREIHT DI TH - THA
71 (AW 2850 )) & R—TiERn

Figure 1 ® X 912K IED OFEEE A RO Hh%
YRR T LT D LB X, TREEOFEEICIH 5 71
DT EU, T EBEAICINFICHL O EV LT 5.
VI & D B 2 TKEEEHETE 2, Uld~v=27
AR ETRELDZENTES.

Figurel definition sketch of curved interval

3.1 ZEEICERT HEERAAN

T ZCIIEB AR ) A R BAEmE O AL g H T2 Y
DRESTRMLD. ZOEERES OERGERICHE
PRI DORNE, KOEEEEZ p & LTLA /LR
IS pu'v TH-Z 5. 2T, VISR D HEERL
3ELTWATED, 509D A JIVRIETDOFRBEIC
BENDABEITT L TERL TS, KRISIERITRL
53 EZ D ABHE CIIKBUEEN AR SHTZ 0 pv? IR
DN EZ T 5. ZNEIEROENHEE CHED 5
&, RERT—N%IE LT pv? IRl 725, LIZH
o, AT OB IERR T ML, i
TENZ L DITEE LT oV IRxI & BZ D ENT
5.
BEORIAT—/VIDREL Y NEETHY, =
O=d | ORES Y OJimERHT 5. 13K =
HEONEICEHD D ESTH DD, Fikigh Lt

Vol. 65 No. 2 (2014)

QDB EZITDHEEZLND., ZOZ L EZEELT
| ZFIZ 13RO TRET S Z ENTES.

| =K4\b"h,"; m+n=2 6)

BN, FokiEh , HiEeEE R # LOWRQ o
BT DEEZ TROIICELS 2L bELBND.

| = Ky(b*/R)"h." s m+n=2 (1a)

22T, KiERs, h i3mRRUKEThORTE 2 B
no.

2 \1/3 1073, Y3
|’1C = (QTJ ~ ho 5 ! 2
b°g gn

ZIT, QXIS hy SRR, |
PROFEET B, Nik~=2 7 ORERKTH .

3.2 BRREORELY
i LR RMEITHE () Ve & LT
Z OREE A R ORCRET 5.

()
VUV + V'V c Rc

BEME L L CEFEiE U & o Tl 2 8) I8
u'v' EVV ZRFEL DMEND S, BUaiflé LT
INHEROLIIUET S.

uv' =ku?, v'v'=k,u? (4)

Z o L 2RO DREETIHE O RIEIR TR DX T
SZENTED.
2 2
VE — f pklu ’k2pu I (5)
Ak +k,u

c' c'R
L7=MM- T, FEBr - FllT— & O Tk O BR %
AR ITFEREZ HND.

2 2
\iz f(pu_,_lj ®)
u ¢ ¢'R
Thbb,
2
Ve _ f(pu_,LJ -
u ¢ R

Lo T, FrGou & ROFEMFICx LT, Ve 2l
ELC & Offiafie 2 ST ERoE b z1772
IHENETEZBND.



4. RFHDRE

4.1 EBFRIROSEH

Z T, SEPREEOR BT U CEEN W A3
0, RO AMHREUDKED NS D K 5127
S TEIDREEST 5 Z L 2MEL, ZOHE ORIk
DA WETT 5. Figure 2 @ XK 9 7R AREHTIE &
Bz, LB DT OB R X ORBHERICER T 5
KIEDT) & B L O®AWHEHT) % RS 5. IO
KENEERB R & 0 hy 7200 FHcdh 0, 82BN o L
ABFFIE D N, 2 FHCH D bD LFET 5. 72
B, EFINO LHKNTKTECiEZe < $EKRRFO E R
RECIINFRAICm < NEMTEV2Y, 2 2 CTiEfiFo
T OAKRF-EARET S.

Figure 2 Schematic view for modelling
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