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A study on some issues for slope stability analysis by finite element method
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QIN Wei-xing', CHEN Sheng-hong', CHEN Shi-jun
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Sinohydro Corporation, Beijing 100000, China)

Abstract: Fundamental theories of slope stability analysis by finite element method are introduced systematically. Safety index and

judging criterion are discussed in detail; and related visual analysis software AFEAS is developed by object-oriented technique. An

engineering example of slope stability analysis is given; related finite element analysis results are compared with results of rigid body

limit equilibrium method. Analytical results verify safety index and judging criterion feasible and show advantages of analyzing slope

stability by finite element method.
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Table 1 Mechanical parameters of different materials
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Fig.1 Initial mesh model
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Fig.2 Optimized mesh model
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Fig.3 Local deformation before strength reduction
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Fig.4 Local deformation after strength reduction
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Fig.5 Yield zone before strength reduction
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Fig.6 Yield zone after strength reduction
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Fig.7 Analysis model of limit equilibrium method
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Table 2  Stability safety factors of different methods
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+ A

5 éu e

RGGEAEAR 2 TR RAT B EOMAT, AR
FIFGE RAERE L. SRR RRE
ANBEAR S IS B e RS E A W 7 22 B AT B
TAICIAMIER R85, E AL E 73 A I N H
i) V. AHIREAT PR TR MR S AR S 4
S ARBGEER, AT LR E S A IR
KRR AR GHA T A R Tk
W3R e R FEA B, B O 22 4R br M bR
HEPIASEET AT TR, 4t T ANSERRIIL
WA E T, IERAT PR TIEAML e NI AR B
SPHE R T BT T H . ARSI SR BRI



590 A=t 0 2 2006 4F

PRI 24 A b, KA SR AT ZHAO Shang-yi, ZHENG Ying-ren, SHI Wei-ming, et al.

B B T4 M 23 e g it R R 22 8k 5 20 R R 38 Slope safety factor analysis by strength reduction FEM[J].

ST . WFSY R I He 28 BH 4k S35 FEA 52 5 3T Chinese Journal of Geotechnical Engineering, 2002,

SRR BRE R AT IR TEUE R AT AR 24(3): 343 =346

JE R S (91 Z B, R, BME. A WRocHAr S8 BT S AL:E

TEEEFIIVIIEI]. %1 J1%, 2004, 25(4): 614—618.

Z % X W QIN Wei-xing, WU Jun, CHEN Sheng-hong. Study and

(1] BRHUE. T Fobiaase s Hi—— B . 7 i - PR [M] realization of seamless link between FEM software and

universal graphics software[J]. Rock and Soil Mechanics.
2004, 25(4): 614—0618.
[10] Qin W X, Chen S H. Developing integrated software of

adaptive finite element analysis by object-oriented

Jent: H EZKRIK L AL, 2003.

2] BREF. W\ E S rER SR8 3 D] s
EBUR A, 2003.

[3] Z=s%, XUEER. I BR AL 7 (0 BR 43 #ids B ]

. . . o approach[A]. Contribution of Rock Mechanics to the
SERFELE[T). b5 TRSER, 2001, 20(4): 508

New Century, Proceedings of the ISRM International

-3 Symposium: Third Asian Rock Mechanics Symposium
LI Liang, LIU Bao-chen. Lower bound limit analysis of [C]. Japan: Kyoto, 2004. 217—222.
bearing capacity of slope and its reliability[J]. Chinese [11] fB79550, Bk, Bal, 2 sidusgstmpusis
Journal of Rock Mechanics and Engineering, 2001, VLIS T EFIE 0], KR4, 2002, (2): 1—7.
20(4): 508—513. REN Qing-wen, QIAN Xiang-dong, ZHAO Yin, et al.
[4] ke, BRI, SROARW, 5. e = Y IR Methods for analyzing sliding resistance stability along
IrvE R TREN [T s 712%, 2002, 23(5): 649—653. the base surface of high arch dam[J]. Journal of
MI Hong-liang, CHEN Zu-yu, ZHANG Fa-ming, et al. Hydraulic Engineering, 2002, (2): 1—7.
The 3D limit method for slope stability analysis and (12] w578, AR, PRIRTE. TREARE Il i oE i )
applications[J]. Rock and Soil Mechanics, 2002, 23(5): T 15 2 A I TR REEIL[T]. K AI2E 4R, 1997,
649—653. (8): 80—284.

ZHUO lJia-shou, SHAO Guo-jian, CHEN Zhen-lei.
Disturbing energy method for determining the slipping

[5] Yamagami T, Ueta Y. Search for critical slip lines in finite

element stress fields by dynamic programming[A]. . d directi 4 the saf o .
t t t ient i i

Proceedings of 6th International Conference on ace'a'n irection anc the satety cosThicient of eligiecring

) stability[J]. Journal of Hydraulic Engineering, 1997,

Numerical Methods in Geomechanics[C]. Australia:

(8): 80—84.
innsbruck, 1988. 13331 339. 3] BT WM XGRS U R
[6] Griffith D V, Lane P A. Slope stability analysis by finite WA BT N D). A 155 TRER, 2005,
element[J]. Geotechnique, 1999, 49(3): 387 —403. 2403 1): 4912—4916.
(7] BRBEZE. A s M R A R A2 8 4 M M. QIN Wei-xing, CHEN Sheng-hong, LIU lJin-long.
Jemt: o EKRIK s H R, 2001 Discontinous bifurcation condition and its application to
[8] RXMIEL, FBEN, WA, &5 A PR C R sk slope stability analysis[J]. Chinese Journal of Rock
IR R A RBT). A&  TRE2AR, 2002, 24(3): 343 Mechanics and Engineering, 2005, 24(Supp.1): 4 912
—346. —4916.
M i B AR T IR A B 5000 A H

Friest 1 715 FB GO i E): Sl KZmRR 15 DESEAGE TS ED, 2006 H52i H 5 A R M
HRIF ISR E A T SusE T, EREEABISHMAEE. SEEIEREARKL 5 000 A5, HSR L AhRITL S L
700 AR, SEAKSHCE R EEAR: NRERmEABMEE, FTEEMELSTE; ‘APt Bt
LRSI — SR H 5 IR R A B A O s AR CRE 3 N DR IS X s m A B . RS
R INKEE T2 AR B, RS AR s ISR AT (el A R B, O SR IT LR £ 700 A H, s
DX H bRt s NS 25 i) A EE s X B A R . AN 2000 4EE] 2005 4F, HE R BE e 19 505
12756, J& b—A SRR T 2 £ o 2005 AErf EHTIE A DIRE 4.9 T AR, s AR 6 700 AR, AE ARk S R
192 JI A H

CHi B PP R BT IR, AT 25D



