39 3 Vol.39 No.3
2011 5 Journal of Hohai University Natural Sciences May 2011

DOI 10.3876/j.1issn.1000-1980.2011.03.017

1 2 1 1
1. 210098 2. 330009
TV143* .3 A 1000-1980 2011 03-0327-05
1996 1998
12 34 5 67
8 9 10 1.1712
a b
c d 60
1
13
KA6 + LjAu, = AF 1
PBLAS (£K+wM)Au —At(Q +LKu|) 2
f: Owg f N w = t+At Owg f@wlt

K=>,B'DB L,= >,B'DmyN B =E/ H-2H L= > N'm"B
Ki= >.B'K.B o =1/R-38/H My= >NN my= IVHI/HI/HO m= 1110

K— AS— Ly u, Au,——
AF— L— K— My o—
2010-06-06
50779012 20100471376 2009B01914
2009421611

1980— . E-mail 1yI8766@126. com.



328 39
B_ D— N Kw
E— H— v At—— O
R—
Mohr-Coulomb
2
2.1
50 - A
40 &S
£ 30 i
ﬂ\;.ﬁ
1 fE 20 |
peone
7m 1:3 8m 1:2 10+
20.0 MPa 0.3 12.90 kPa . . . s s |
5 _3 0 20 40 60 80 100 120
17.9°. 2.0%x 10~ ¥m/s m
14 .
1
Fig. 1 Generalized model for
arc collapse of riverbanks
F. A
2.2
12.90 kPa
17.90° Tm
2
1.35 Fig. 2 Equivalent plastic strain in critical
2 state of uncoupling case
1.25
0.1
2.3
1l GB 50286—98
I 1.25
1.05~1.25
2.3.1
¢ 6.55kPa 7.51kPa
9.09kPa 11.57kPa 12.90kPa 5 12.90 kPa

3 4
3 4




329

3 ¢ =12.90 kPa
Fig. 3 Equivalent plastic strain in
critical state ¢ =12.90kPa

4 c=12.90kPa F,=1.25 m
Fig. 4 Displacement contours ¢ =12.90 kPa
F,=1.25 unit m

¢ 14.36° 15.23° 16.11° 17.13° 17.90° 5

1:2.00

5
2.3.2
6
1.25
1.20
£ LIS
1.10
1.05
5
Fig. 5 Relationship between F,;, and cohesion
6
2.3.3
1:0.85 49.64° 1:0.75 53.13°
7 8

7 1:0.85
Fig. 7 Equivalent plastic strain in critical
state at slope ratio of 1:0.85

125
120
E 115
110
1.05 '
14 15 16 17 18
?/(°)
6

Fig. 6 Relationship between F;, and friction angle

26.57° 1:1.50 33.69° 1:1.00 45°
1:0.85
1.25
1.20
CIRAE
1.10
1.05

25 30 35 40 45 50 55
RS 1)

8
Fig. 8 Relationship between F;, and

slope angle



330

39

2.3.4
2.3.5
9

3

AX— i
17.90° 1:2.00
F, 3 ~5
4

a.

b.

C.

d.

1  RINALDI M CASAGLI N. Stability of streambanks formed in partially saturated soils and effects of negative pore water pressure the Sieve

F min

30 m
7~13m
9
S; = (m1/m2) x 100%
= ‘AFSL. ‘/Fso
7 = 1 AX 1/ Xinax = Xinin
KXimax = Ximin—— &
Fs  AX Fs,  Fy
7m

10 12

7 8 9
RN IKALZE /m

11

Fig. 9 Relationship between F;, and

water level difference

AFg
12.90 kPa

1.25



3 331
River Italy J .Geomorphology 1999 26 4 253-277.

2 J. 2002 33 9 49-60. HUANG Ben-sheng BAI Yu-
chuan WAN Yan-chun. Model for dilapidation mechanism of riverbank J . Journal of Hydraulic Engineering 2002 33 9 49-60. in
Chinese

3 LUPPI L RINALDI M TERUGGI L B et al. Monitoring and numerical modeling of riverbank erosion processes a case study along the
Cecina River Central ltaly ] .Earth Surface Processes and Landforms 2009 34 4 530-546.

4 J. 2009 40 3 263-267. ZHANG Xing-nong YING
Qiang CHEN Chang-ying et al. Generalized model study on mechanism of riverbank failure J . Journal of Hydraulic Engineering 2009
40 3 263-267. in Chinese

5 WANG F SHIBATA H. Influence of soil permeability on rainfall-induced flowslides in laboratory flume tests J . Canadian Geotechnical
Journal 2007 44 9 1128-1136.

6 — J. 2008 28 3 80-83. ZHANG Xing-nong JANG
Chuang-feng YING Qiang et al. Review of research on bank collapse in natural rivers J . Advances in Science and Technology of
Water Resources 2008 28 3  80-83. in Chinese

7 J. 2008 28 5 66-70. ZHANG Xing-nong JIANG
Chuan-feng CHEN Chang-ying et al. Types and features of riverbank collapse J . Advances in Science and Technology of Water
Resources 2008 28 5 66-70. in Chinese

8 KOVACS A PARKER G. A new vectorial bedload formulation and its application to the time evolution of straight river channels J .
Journal of Fluid Mechanics 1994 267 153-183.

9 DAPPORTO S RINALDI M CASAGLI N et al. Mechanisms of riverbank failure along the Arno River Central ltaly J . Earth Surface
Processes and Landforms 2003 28 12 1303-1323.

10  THORNE C R TOVEY N K. Stability of composite river banks J .Earth Surface Processes and Landforms 1981 6 5 469-484.

11 RINALDI M CASAGLI N DAPPORTO S et al. Monitoring and modeling of pore water pressure changes and riverbank stability during
flow events J .Earth Surface Processes and Landforms 2004 29 2 237-254.

12 SHIELDS J DOUGLAS F SIMON A et al. Streambank dewatering for increased stability J .Hydrological Processes 2009 23 11 1537
-1547.

13 M. 2006 106-110.

14 J. 2002 21 7 1027-1033.

PENG Hua CHEN Shang-fa CHEN Sheng-hong. Analysis on unsaturated seepage and optimization of seepage control for Dayantan
landslide in Shuibuya Project J .Chinese Journal of Rock Mechanics and Engineering 2002 21 7 1027-1033. in Chinese

Arc collapse mechanism for riverbanks based on unsaturated
seepage stress coupling
LUO Yu-long' ZHANG Wen-jie’ SU Bao-yu! SHENG Jin-chang'
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Abstract From the viewpoint of slope stability the influences of the internal and external factors of riverbanks on the

formation of their arc collapse were comprehensively analyzed based on the shear strength reduction principle by means of

the saturated-unsaturated seepage stress coupling method. The arc collapse mechanism for the riverbanks was discussed.

The results indicate that the minimum safety factor calculated by the saturated-unsaturated seepage stress coupling method

is clearly smaller than that by the uncoupling methods. The essence of the arc collapse of riverbanks is the shear damage

of soil under various unfavorable influence factors. The cohesion and friction angle are the favorable factors to avoid arc

collapse of riverbanks while the slope ratio water level difference and river erosion are the unfavorable factors.

However the soil slope ratio is the dominant factor for the arc collapse of riverbanks.

Key words riverbank arc collapse unsaturated seepage stress stress coupling





