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STUDY ON THE PROCESS OF BANK EROSION IN
STRAIGHT STREAM CHANNELES

By Yuichiro Fujita

Synopsis

According to the observation of experiments in lateral erodible straight channels, the pro-
cess and mechanism of bank erosion is investigated by the way of following procedure. First, con-
dition of collapse of upper part of eroded bank is clarified by the moment blance and a experi-
mental result of the distribution of sand included in collapsed part is shown. Then, representa-
tive profile of wetted perimeter of side slope region and its hydraulic characteristics are derived
from abundance of dimensionless cross-sectional shapes in straight channels, and this profile de-
termines the scour zone, where bed degradation is most effective to bank erosion or collapse.
Consideration of the movement of sand grains in this zone leads to the conclusion that degradation
rate is mainly controlled by stationary lateral migration of the amount of sand estimated by
Bagnold’s consideration introduced side slope effect. Finally, the expression of the bank erosion
rate at constant water level is obtained and the erosion rate evaluated by this equation agrees
fairly well with observed one. Moreover it is pointed out that accuracy of this expression is
improved if the coefficient is adequately varied according to flow resistance.
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Fig. 4 The distribution of sand included in collapsed part over wetted
perimeter of side slope region.
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Fig.5 Example of the dimensionless profile of wetted perimeter of side
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Fig. 6 Representative profile of wetted perimeter of side slope region.
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BERBRINRES TS BB &R E S 50TE Y Fig. 11 Variation of the ratio of sheltering co-
efficient at stationary movement to that
BERE N, ¥BBEE L PSS ODOTRFETR at vest (e4/¢.) with side slope angle (6).
Lzt soMEER>FO L KREIN B,

ligr=(Ts/Mx) (1—prx cosg /\/ T2 sin%9 ) }
1= (sing /M X(1— pty cosp /\/TE+sin%g )
TS DIHEIEIT & - THBE S OB ASE R A TIES WA REMEE S N .

~~

— 10 —



TR : ERUE O MR ARE 547

4. 2 WROKHERR

PEBRAICHE LTk | BOBRSBACRE I N T UL SFERNNT b HItmesig, HikaEs
5> OEEBICET BB, EEEEANOMEREE LCEFIEVEE TEN  THETAHORTH 5.
SN, BRI OWTHN - A OB HBIZICE T 2 ERICAERELYA L, RIKDOEDITE
BLTHRET 3. Tbb, BILREOWRBHENEEADEAICK > T Bo 120 [HEE LTHIE OB HLE
FMIMET2EEL0UT, ZORERY & BoE0X>kEINS.

t,= Bod’ /[ga,{(ko Dyy—cosg ) sinfBy+ (D, cosr +sing smr)cosﬁo} M* 1 +a”:)

zZZic, & BREMSEHTIHA0EE, o RESOMMMEE SPRAMNEEEORE LT r BPRO
TN BEEEETH 50 EPIC d'=d LU, XLICPRDTABYEBELEDTELZSE o BH
LA CREOWHAER D LARBEEDT fo=9¢ EBFT, (20) R HOERITHERER b BKRRD
LI Bo

lre=

u*st,_{¢(o/ﬂ— ({1 +4r2/d'~’)r*s}1/3
a, cosd [Jg
DE, MERR G 12 o0NT, LEBIEBRARNC G MSERBELEE & RIS O & O kL,
BHICZOEMBENEND » THARS ODHTRINZ EEZBE (19) BLU (23) REHOTRRITIMNE
Rehl) fan 13

_Uxsla_c (0 1] —— . HMrcosg . —_Hecos§ ) ...
w1 - ) @
EREN, TTIT a BFEHOMMERE & EHE KO
IEEEO®TH S,

- B, PR L EREE TN T THEBT AR
1t 13, BROBHMAMED S & REEAD

B T AT & B BEEE QTR & - THE
EhBH, ChbE | ATRESEITNETE
10° RO RUGEIIC & - TOEDE 311 5o
| e TR

L ZZIC, o i3 bk oo BEssE 1 ATRER
IR ECETIMERMS LU a. FitiKD

IO; 18 &P KELOHTH - T, 3 TR ULIciEHiBD
B oo REBERONL a1 THY, a=1 Th5,
L BlE&D, (25)~27) XoOBEHE>EFOEKIE

&\\\\“ 6=15°, ¢$=40°, a/0=2.65, Cx=0.5,

. e ] £=980 cm/sec?, ¢=8.5, p,=0.8tan 9,

B T4, =0.034, B/d=50 - (28)

BLUDEOFHE

B a,=0a,=0.5, a,=1, a,=1 - (29)
0 L EFOTREE Fig 12 0X5TH5e FAHLD
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Fig. 13 Lateral bank erosion rate as a function of
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Fig. 14 The expression of lateral bank erosion
rate and observed values.
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