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Effect of Bed Scouring on Riverbank Stability

Student : Chun-Guo Liu Advisor : Jinn-Chuang Yang
Te-Yung Hsieh

Department of Civil Engineering National Chiao-Tung University

ABSTRACT

In this study, a movable bed flume was set up. To make the conditions close to the
natural rivers, the channel bank was paved with the cohesive material composed of the
mixture of silica sand and kaolinite; the channel bed was paved with the noncohesive
material of the silica sand. Several experimental cases with various inflows and angles
of channel bank were conducted to investigate the influence of bed scouring to the
time and distance of bank -collapsing. Moreover, this study adopted a 2D
Depth-Averaged Model (Hsieh, 2003) with adding bank scouring formula for cohesive
material(Arulanandan et al., 1980) and safety factor of cantilever failure formula
(Chiang, 2011) to simulate experiment cases. The simulation results were analyzed and

compared with measured data.

Keywords - movable bed exprtiments, bank erosion, bank cantilever failure, bank
stability
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041 R% A MET

® Bk d g, (mm) 0.221
o7 F Pk E dy (mm) 0.152
23 th#C, 1.546
Wk g C 1.056
2B (cps) 311
B 42 T 32 5 (um) 1.25
ok F (%) 1.7
Y #AE A c(Pa) 1805
REEL () 26.538
L C, =dy/d,,C,=d}/(dy -dy) °
% 42} 7 0.5m 2. £ Bl %
X6 | AEELER MR | Tk | bR | MR | A RI SRR
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 158 0.1
B 75 0.0529 0.27 0.620 80 0.08
C 75 0.0529 0.33 0.494 432 0.11
D 75 0.0529 0.36 0.448 207 0.025
E 75 0.00673 0.255 0.084 1492 0.08
F 65 0.02455 0.305 0.308 339 0.05
G 65 0.02455 0.25 0.387 A & 0
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% 43 %

0.75m 2. & Bl %

kb0 | FEER MR | TPk | R | MR | A RISRIEAE
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 158 0.12
B 75 0.0529 0.27 0.620 80 0.08
C 75 0.0529 0.33 0.494 298 0.065
D 75 0.0529 0.36 0.448 291 0.035
E 75 0.00673 0.255 0.084 1492 0.085
F 65 0.02455 0.305 0.308 339 0.06
G 65 0.02455 0.25 0.387 * 0.0
# 446} 25 1.0m 2. £S5
0] | AREER | rmE | Tk | REEAE | HBPR | AEISEd
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 158 0.1
B 75 0.0529 0.27 0.620 65 0.09
C 75 0.0529 0.33 0.494 298 0.075
D 75 0.0529 0.36 0.448 225 0.015
E 75 0.00673 0.255 0.084 1492 0.08
F 65 0.02455 0.305 0.308 339 0.11
G 65 0.02455 0.25 0.387 204 0.035
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% 45§ 7%

1.25m 2z £ pl% %

kb0 | FEER MR | TPk | R | MR | A RISRIEAE
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 158 0.08
B 75 0.0529 0.27 0.620 90 0.15
C 75 0.0529 0.33 0.494 367 0.07
D 75 0.0529 0.36 0.448 328 0.10
E 75 0.00673 0.255 0.084 * o 0.0
F 65 0.02455 0.305 0.308 251 0.085
G 65 0.02455 0.25 0.387 143 0.035
# 4.6 FE}F 5 1.5m 2. £S5
0] | AREER | rmE | Tk | REEAE | HBPR | AEISEd
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 54 0.1
B 75 0.0529 0.27 0.620 90 0.2
C 75 0.0529 0.33 0.494 367 0.07
D 75 0.0529 0.36 0.448 286 0.08
E 75 0.00673 0.255 0.084 1025 0.18
F 65 0.02455 0.305 0.308 251 0.085
G 65 0.02455 0.25 0.387 143 0.08
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% 475 P

1.75m 2. & Bl %

kb0 | FEER MR | TPk | bR | MBER | BRI ARIEY
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 146 0.09
B 75 0.0529 0.27 0.620 221 0.15
C 75 0.0529 0.33 0.494 258 0.075
D 75 0.0529 0.36 0.448 294 0.05
E 75 0.00673 0.255 0.084 1025 0.12
F 65 0.02455 0.305 0.308 251 0.065
G 65 0.02455 0.25 0.387 263 0.1
# 48 BB} 252.0m 2. &R %
0] | AEEER | AR | Tk | FERE | SEpER | AROsuER
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 238 0.1
B 75 0.0529 0.27 0.620 277 0.13
C 75 0.0529 0.33 0.494 258 0.085
D 75 0.0529 0.36 0.448 294 0.05
E 75 0.00673 0.255 0.084 1025 0.12
F 65 0.02455 0.305 0.308 251 0.065
G 65 0.02455 0.25 0.387 153 0.06
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1 49501 5

225m 2. Bl %

kb0 | FEER MR | TPk | R | MR | A RISRIEAE
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 172 0.07
B 75 0.0529 0.27 0.620 277 0.1
C 75 0.0529 0.33 0.494 258 0.085
D 75 0.0529 0.36 0.448 335 0.03
E 75 0.00673 0.255 0.084 H 0.0
F 65 0.02455 0.305 0.308 291 0.08
G 65 0.02455 0.25 0.387 153 0.075
% 410 25 25m 2 £ B2 %
0] | AEEER | AR | Tk | FERE | SEpER | AROsuER
) (cms) (m) (m/s) (s) (m)
A 75 0.0529 0.25 0.675 172 0.07
B 75 0.0529 0.27 0.620 410 0.07
C 75 0.0529 0.33 0.494 258 0.1
D 75 0.0529 0.36 0.448 423 0.035
E 75 0.00673 0.255 0.084 * 0.0
F 65 0.02455 0.305 0.308 251 0.06
G 65 0.02455 0.25 0.387 153 0.07
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7, =C pu(i’ +37)" (A7)
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g, =17 e R-REZPETLE S=RFFR: S, =% & k(active-layer floor
source) °

(2) HEsR RS
1. puin 733@?] Tl ~ &,
prow i @?J “#ckx * Elder(1959)2. 58 = 38 & 1

£&=59ud > & =023ud (A.15)

2. PR E g,

FRMRF) 2 27 BES R o oA 2R IFZ P AL E o Y

$ * van Rijn(1984a)2. ﬁ]“;ﬁ% FIFEOLES B 5B

72!
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*
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;¢ 0 g, ="E Ak ] (hiding factor) (Karim ¥ 1987)

3. RF{RS
FHFERERZEE A S o REFLRT AR FRBFERCTELEEARFT

A B2 BRI EF he % o WY - Shka s LD E4FY A
Y IRAE Hw T2 ET AT 5T
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=k

H 9 f BN &2 d £ T o0 F 2 i v bozood
w
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D T1.5
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4., &% KR Sf
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5" = (20" CL B Cos Brren Coos Be) (B.26)
B R
5" =(5,855,,) k=LK (B.27)
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F(E")=0 (B.28)
F,(5"")=0 k=1,K (B.29)
F,,(3"HY=0 k=1.K (B.30)

(B.28) 1 (B.30) 5 — L& i fest > ¥ e A1 > 1% Newton-Raphson j fp i

Ffz
(A =<R ("5 (B.31)
[%]A§:—F2k(’”§”“) k=1,K (B.32)
[%]M:—FMH(”’W“) k=1K (B.33)
e [0;—?] % Jacobian G#kAEL? 2 - Fe B T LR - AR R
EOANGHABIHE T & EA=(As,A,LAs,,) cfREBI e RATES T
R A
mE = 5 AS (B.34)
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