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210029 China

Abstract The mechanisms of bank collapse in natural rivers are very complex and the conditions under which bank collapse
occurs are still not clear. Based on a review of previous research and achievements four viewpoints or theories are presented and
appraised. Some existing problems and limitations in the present study are also pointed out such as unclear categorization of bank
collapse types lack of a theoretical model lack of measured data and the fact that any single viewpoint cannot clearly and
singlehandedly interpret the mechanisms of bank collapse. Finally the development trend for future study on bank collapse is
proposed.

Key words riverbank collapse slope instability bank erosion liquefaction of soil review

20 70
Frydman !
80
20 90 2 80
7 Millar 8
4250km 2
1520 km  35.7% Hemphill
9
10-11 90
12-13
20 70
6
1
1960 — E-mail xnzhang@ nhri. cn

80 - 2008 28 3 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn


gjq
文本框
DOI:10.3880/j.issn.1006-7647.2008.03.020


15
16
17
“ og "
21 o)
Thorne
26-28
2
2.1
1
1
9
57
15
24

23

24

1982

90

2008 28 3

20

25

Thorne

Thorne

Tel 025-83786335

31
2.2
21
Thorne
Millar

E-mail jz@ hhu. edu. cn

30

80%

22 32

60%  90%
33

hitp // kkb . hhu. edu. cn

81 -

20



2.3

40%

flow slide
Torrey

retrogression liquefaction

17
23
2.4

a.
Hagerty 12713
“ o8 »

34
b.
82 - 2008 28 3

35

C.
22
a.
©)
1:3
1
©)
@ “
@
b.
C.

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn

33

23

36



40

FRYDMAN S BEASLEY D H. Centrifugal modelling of
riverbank failure J . Journal of the Geotechnical Engineering
Division 1976 102 5 395-409.

TORREY V H [ DUNBAR J B PETERSON R W. Progressive
field

failure in sand deposits of the Mississippi River

investigations  laboratory  studies and analysis of the
hypothesized failure mechanism R . Corps of Engineers USA
Department of the Army Waterway Experiment Station 1988.
OSMAN A M THORNE C R. Riverbank stability analysis |
theory J .Journal of Hydraulic Engineering 1988 114 2 134
-150.
OSMAN A M THORNE C R. Riverbank stability analysis [l
applications J . Journal of Hydraulic Engineering 1988 114
2 151-172.
DARBY S E THORNE C R. Development and testing of
riverbank-stability J . Journal of Hydraulic Engineering 1996
122 8 1052-1033.
DARBY S E THORNE C R SIMON A.Numerical simulation of
widening and bed deformation of straight sand-bed rivers [
model development J . Journal of Hydraulic Engineering
1996 122 4 184-193.
DARBY S E THORNE C R SIMON A. Numerical simulation of
widening and bed deformation of straight sand-bed rivers [l
model evaluation J . Journal of Hydraulic Engineering 1996
122 4 194-202.
MILLAR R G QUICK M C. Effect of bank stability on geometry

of gravel rivers J . Journal of Hydraulic Engineering 1993

2008 28 3

Tel 025-83786335

119 12 1343-1363.

9 HEMPHILL R W BRAMLEY M E. Protection of river and
canal banks M .London Butterworth 1989.
10 PILARCZYK K W. Dikes and revetments M . Rotterdam
Balkema 1998.
11  SCHIERECK G J. Introduction to bed bank and shore
protection M . Delft Delft University Press 2001.
12 HAGERTY D J. Piping/sapping erosion |  basic
consideration J . Journal of Hydraulic Engineering 1991 117
8 991-1008.
13 HAGERTY D J. Piping/sapping erosion [ identification-
diagnosis ] . Journal of Hydraulic Engineering 1991 117
8 1009-1025.
14
M. 1978 8-18.
15 C//
1981 95-104.
16 c//
1985 112-116.
17
C//
1985
104-109.
18 c//
1985 110-111.
19
R .
1989.
20
C//
1992 492-500.
21 .
J. 1997 4 28-30.
22
J. 1998 2 38-43.
23
R . 1996 25-28.
24
C//
1998 50-55.
25
J . 2000 6 16-24.
26 C //
1999 494-499. 94
E-mail j@hhu. edu.cn hip //kkb. hhu. edu. cn . 83



27

28

29

30

31

J. 2006 33 4 31-36.

J. 2006 25 S2  81-86.
I
1999 24 2 145-148.
. M .
2003 13-69.
1 J.

32

33

34

2004 26 1 11-15.
I 1999 21 5 554-559.
I
1999 34 1 11-15.
J. 2005 26 6
100-104.
2007-04-18

1

69

]

10

11

12

2000 20 1 14-16.

2004 24 6 55-58.

J. 2001 21 5 1-4.

M. 2005.
ARNOLD J G FOHRER N.SWAT 2000 current capabilities
and research opportunities in applied watershed modelling J .
Hydrological Processes 2005 19 3 563-572.
NEITSCH S L. ARNOLD J G KINIRY J R et al. Soil and water
assessment tool R .Texas Grassland Soil and Water Research

Laboratory 2005.

M. 1995.
J . A 2003 18
6 679-685.
M. 1996.
G . 1999.
R . 1999.
J . 2001 12 4 560-568.
2007-07-12

27

28

29

30

31

83

R . 2003.
ZHANG Xing-nong YING Qiang CHEN Chang-ying et al.
Experimental study on mechanism of bank collapse in the
Yangtze River C //SHAO Xue-jun. Proceedings of the Ninth

International Symposium on River Sedimentation volume I .

Beijing Tsinghua University Press 2004 1654-1658.

c//

. 2001 70-75.
J. 2062 9 49-60.
C//
94 - 2008 28 3 Tel 025-83786335

32

33

34

35

36

E-mail jz@ hhu. edu. cn

1999 41-45.
J. 2001 4 41-46.
c /s
2001 23-30.
R .
1998.
. J.
1999 32 1 21-23.
c /s
2001 65-69.
2007-05-28

hitp // kkb . hhu. edu. cn





