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EFFECT OF WATER TABLE ON SOIL SLOPE STABILITY

ZHANG Wei-min® 2, CHEN Lan-yun?
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Abstract: Slope stability safety factor is influenced by many factors, in which the condition of water table change
affects greatly. The analysis and calculation of the stability safety factor based on diversified slope models indicate
that there are certain rules of effect of water table on soil slope stability. Through calculation of the stability factor

of the slope with two different software based on theory of limit equilibrium, it is shown when the water table
changing between the range of 3/10-4/10 the height of the slope, it affects the stability of the slope negligibly. With
the water table rising, the safety factor linearly reduces, and it is likely to induce landslide.
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Fig.1 Work condition of a slope
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Fig.2  Pore water pressure on slide surface
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Fig.3 Process of slope slide induced by drawdown
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Fig.4  Calculation model of soil slope (unit: m)
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Fig.5 Safety factors at different water tables

EIBUE K AEA—ECT BN, nEm S8E th AN £
5 I ANE B AR IRIN Jy, B AT ST A5 R AR
SE A KA AN, TIATER S R — ok, R
PV S (0 4 RIEAH S T Fw Sk AN g A2 0 o5
g2 )P,

R IRAL AR JEH BRSO h = 0~7 m, %)
1015 M Bhdl, RALAERESEA h = 0~4 m [N
AL, SRS IEAR I T KA AR 2 4 AR
K EMAR AN TR, H K EAR R 0~



* 5322«

HAT D1 TR

2005 4F

0.016). ZKAZAEERILIE h = 4~7 m Ju [ AL,
BRI IR 45 R AR —F, HIERLk
RN, TR K PFRRIEEROR, H2 58
K<1.0 KA. X 102 Mg mi &
GEOL, JKALAEREIEE h = 0~3 m Yu R AL, X
LR K PBEREAR, 24258 K AT,
{HIREEA KRG EN 0.03~0.14), (H/KA LRI
h = 4~7 m yu [l ARG, SRS TR BT A3 (0 45
RAFEARRIN L VERRK, 228 KA FRARIEEE A
0.070~0.285, i /KA 1) T v 3 B0 4 1 A o 1
SRR B bt n] W K 2 ot g s AT S )
e PR A AR e A AR K g, REE Mt T
IR ot s BRI v b, T RE S S ECE MR
/_:E[4N10] .

4 4 V&

BT EYE9b 2 TIPS 50 2 /DA ATV
P RS B S M R o H 2 b KA 2k e i AR
i JRBHRI Ch Y = 3/10~4/10), 7K ZE A B %t
GRZRBGEMAKR, X5 R R AT H T /K
R LRI O, BN KA AR A X 22 4
PETRZ 0] DL RS ANTE s MR KA Zedm i s 3
i) 3/10~4/10 i, JKAL LR BRI BIAH G T, K S
I 24 R K RPERRAR, ELEnT A IR g A
W X rgE B, HARFEGUE TR F s K
B, bR IR B RIR S T Sk .

S &3k (References):

[ TR, M. FEKAL T B T8RS E 3], KR
#X, 2004, (3): 76 - 80.(Shi Weimin, Zheng Yingren. Analysis of
stability of landslide during reservoir drawdown[J]. Journal of
Hydraulic Engineering, 2004, (3): 76 - 80.(in Chinese))

[21  BRAIE. sUd s As e o JRHE - ik« FIPM]. dbst:
JK F K B H R 4L, 2002.(Chen Zuyu. Soil Slope Stability

[3]

[4]

[5]

[6]

1

[8]

[]

[10]

Analysis[M]. Beijing: China Water Power Press, 2002.(in Chinese))
RTR, BRiz, vl B3R E 24 RECE I R %= KR [].
RIEHESA, 2005, (2): 52 - 54.(Zhang Weimin, Chen Lanyun, Ling
Daosheng. Discussion on influence factors of slope stability safety
coefficient[J]. Railway Engineering, 2005, (2): 52 - 54.(in Chinese))
AR, ASHT A, WAL, TIRE 2 W R ARSI R AR Y
FH[] WIEEK2243), 2001, 28(6): 97 - 101.(Zhao Minghua, Zou
Xinjun, Jiang Desong. Slope stability analysis and its application to
embankment engineering[J]. Journal of Hunan University, 2001,
28(6): 97 - 101.(in Chinese))

VERSEL BROUIT, B, 45 BRI E0 L IMAR T 5% i 5451
SIWTL]. B A %5 TR, 2004, 23(6): 920 - 924.(Wang
Yimin, Chen Yekai, Han Dajian, et al. Case study on influence of
rainfall permeation on slope stability[J]. Chinese Journal of Rock
Mechanics and Engineering, 2004, 23(6): 920 - 924.(in Chinese))
XU, BRHT, IEEE, &5, Hb R RO R R I3 R e PR R ).
i, 2005, 26(3): 419 - 422.(Liu Caihua, Chen Congxin,
Feng Xiating, et al. Effect of groundwater on stability of slopes at
reservoir bank[J]. Rock and Soil Mechanics, 2005, 26(3): 419 -
422.(in Chinese))

SKRAKAE, AT, JEAE. KT R R TR AR P R )
PRI BT/ 0]. WA /RVE LRE R 4244, 2004, 25(6): 736 -
739.(Zhang Yongsheng, Liang Lifu, Zhou Jiansheng. Elasto-plastic
finite element analysis of influence of sudden water level fall on
stability of canal slope soil[J]. Journal of Harbin Engineering
University, 2004, 25(6): 736 - 739.(in Chinese))

Duncan J M. State of the art: limit equilibrium and finite element
analysis of slopes[J]. Journal of Geotechnical Engineering, ASCE,
1996, 122(7): 577 - 596.

Dawson E M, Roth W H, Drescher A. Slope stability analysis by
strength reduction[J]. Geotechnique, 1999, 49(6): 835 - 840.
TREW. A TBRE T AN A A% S T
FE2:3R, 2005, 24(3): 496 - 501.(Zhang Luyu. Generalized limit
equilibrium method for slope stability analysis[J]. Chinese Journal of
Rock Mechanics and Engineering, 2005, 24(3): 496 - 501.(in
Chinese))



