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Analysis of slope stability for underground vacant areas
based on improved genetic algorithm

1,2 . 2 1 .. 2
WAN Wen"“, CAO Ping", FENG Tao, YUAN Hai-ping
(1. Hunan University of Science and Technology, Xiangtan 411201, China; 2. Central South University, Changsha 410083, China)

Abstract: Based on the non-circular failure surface analysis method for the calculation of integral stability of slope, an improved
genetic algorithm is presented; it can freely search for the most dangerous failure surface of slope and corresponding minimum safety
factor without supposing the geometric shape of the most dangerous failure surface. The analytical results of some slopes by the
proposed method and the comparisons between the proposed method and other ones show that the proposed method is accurate,
reliable and able to find out the global optimal solution. At the same time, the underground vacant areas are the primary factors, if the
other conditions are invariable.
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Fig.2 Decision of non-circular failure surface
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Table 1 Physico-mechanical parameters of soils
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GRERHF
R IE TR - ffgﬁw —
Bishop 7% R L L RSOk
AEIE 1.128 1.124 1.118
s 0.937 0.925 0.914

5 4 iE

AL T — Bt I AL 505 B R AT
TE AR ¥ f5¢ S K T Bl T SR L 1 B/ 22 A R B T
RSB, Rz o s SEA S Bishop i A
WA SEREAT T LR, D W2 it (K 38 AL S ideAy
BRI N B 0 BRI T AR08 R e 4 SR AL P
AT T2 NSRS R [, e8], 1E
Ft A E AR AL, SRS DO S M R E Tk
MR, o FEE I BN R, X5
TR OB 75

2 % 3 MR

(11 EICR, DM, LR HEVE T7 LRI T Sk e 3
U] A 1% 5 TSR, 2002, 21(7): 1 087—1 091.
XIA Yuan-you, LI Mei. Evaluation method research of
slope stability and its developing trend[J]. Chinese
Journal of Rock Mechanics and Engineering, 2002,
21(7): 1 087—1 091.

21 FFUN, BR, I, 55 L3RR E i Lt
JE[T]. HuF7ZS0E), 2001, 21(4): 262—271.

ZHENG Ying-ren, ZHAO Shang-yi, SHI Wei-ming, et al.
Progress in analysis of slope stability[J]. Underground
Space, 2001, 21(4): 262—271.

[3] Fredlund D G Analytical methods for slope stability
analysis[C]. Proceedings of the Fourth Int. Symposium
on Landslides, 1984. 229 —250.

[4] ERE, 2. LBRE BT IR S S R
JrEAVP[T). DU NSRRI, 2002, 28(3): 34—39.
WANG Cheng-hua, XIA Xu-yong. Method for rearching
critical slip surface in slope stability analysis[J]. Building
Science Research of Sichuan, 2002, 28(3): 34 —39.

[5] Holland J H. Adaptation in Natural and Artificial System
[M]. Ann Arbor: The University of Michigan Press, 1975.

(6] JHWI, PVRRR. AL SE RN I M]. dest: [E B
Tk R, 1999.

(71 HE3, KaE&, B, & St SIE LA e

PESHTHRIN [T . L RN, 1998, 20(1): 44—
46.
XIAO Zhuan-wen, ZHANG Qi-zhi, LIANG Li, et al.
Application of genetic evolutionary algorithm to slope
stability analysis[J]. Chinese Journal of Geotechnical
Engineering, 1998, 20(1): 44—46.

[8] Goh A T C. Genetic algorithm search for critical slip
surface in multiple-wedge stability analysis[J]. Canadian
Geotechnical Journal, 1999, 36(2): 382—391.

(9] INHSE. Z&MEIBAE T A TR, 1984,
6(2): 1—12.

SUN Jun-shi. Numerical analysis of slice method[J].
Chinese Journal of Geotechnical Engineering, 1984,
6(2): 1—12.

[10] DRSS, WRALKE. WAL SVALENN & WA E e/ 22 42

RECPIN ). AL TTRE2E, 2003, 25(6): 671—
675.
MI Hong-liang, CHEN Zu-yu. Genetic algorithm used in
determining the global minimum factor of safety of
slopes[J]. Chinese Journal of Geotechnical Engineering,
2003, 25(6): 671 —675.

[11] ¥, I3, £, 55, S FER A O 138 e v
SR AT SO OA BIRETT[R]. Kb RS, 2004.

[12] Bishop A W. The use of the slip circle in the stability
analysis of slopes[J]. Geotechnique, 1955, (1): 7—17.



