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Lower bound analysis of soil slope stability using finite
elements subjected to pore water pressure

WANG Jun-xing, LI Ze, CHEN Wei
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Based on the theory of lower bound limit analysis, finite element are used to discretize the mechanism. The statically
admissible stress fields that are satisfied the conditions of equilibrium, stress boundary, yielding and stress discontinuity, are
constructed. The pore water pressure is considered as an external force, similar to gravity. By using the idea of linear programming,
lower bound limit analysis models of mathematical programming for slope stability are established; the model can evaluate the safety
factors and stress field of lower bound. Finally, taking two classical soil slopes for examples of calculating slope stability, the

comparisons among the results of various methods are made. The results indicate the correctness of the method and the program.
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Fig.1 Stress of lower limit method
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Fig.2 Stress discontinuity between elements
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Fig.3 Stress boundary of lower limit method
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Fig.4 A simple homogeneous slope
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Table 1 Results of factor of safety in example 1
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m FRGEE RRRIEE SR R PR MR
2 1.101 1.23 1.166 0.885  0.942  1.048
4 1.036 1.166 1.101 1202 0.873 0928  1.001
6 0971 1.068 1.068  1.096 0.842 0903  0.964




1262 E2 R 2005 4
I — ANRRRSR £3 EHREHRLRRHEER
1R 7, | Table 3 Results of safety factors in Example 2
MNAHHIR —— ';¥*¥%%H{%+H+ : :
/ 1 FLd £ 7 e . . AR5 1
********************* X/%ff%%f%%%+%ﬁ~+ g OBl ORIl e e R
o Xx X%%%%%%i B 1230 1217 1136 1.194 1211
+++++++++++/x;( %YZYLTL‘I‘ ’l‘++++jr
Bl 6 $9RASEN SRR By
Fig.6 Principal stress vector diagram of BJHBIR
homogeneous slope —
MG R AT N, THERE R S RS AR R P ; +;‘*
) B ) f=x A +
%, Bk, e BRI b S HESATI

BRI, SRR M B R KK Sk )
TEEITIN, R 6 SERR A
4.2 4R Y E A

V7 R 3du3 e R RN R LS. H B 25 (ACADS)
MR E RS E, e 3 A2,
K 2k ABCDE hiimsk, 14k )25k ik
2. BRSBIRA 3 FAS IR B 1R A HEA T T4
Kl 8 A s~z K, THEERNE 3, B 9 A%
WS SAS B 1 B N R R

10 m
)71

D
c +tJzE2
B

+Z3

B 7 R HEEER R E

Fig.7 An inhomogeneous slope
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Table 2  Soil parameters in example 2
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T2 . 3
/kPa /() /KN« m

1 0.0 38.0 19.5

2 5.3 23.0 19.5

3 7.2 20.0 19.5
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