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Determination of the most dangerous slip surface with
pattern search method
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Abstract Based on the assumption of circular slip surface, the pattern search method was used to determine the most dangerous slip surface and
the corresponding minimum safety factor. The new method smashes the trammels of the traditional methods with which a range of the center of the
circle must be given to determine the most dangerous slip surface. The new method raises the reliability of the slope stability analysis.
Key words pattern search method; slope stability; the most dangerous slip swface; minimum safety factor.
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Fig. 1 Simplified Bishop method
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Table 1 Parameters of soil layers

L e oA v Wil e NEEEEM P
L= % /(kN*m™?) /kPa /(%)

[ RBEH+ 19.9 28.0 18.0

I DI e 20.0 25.0 22.0
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Table 2 Results computed with the equinox method
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Ylnin X mir Ymin Ymnx |/I'Il |,/I'Il I’/I“ F"
10.0 60.0 50.0 120.0  45.938 117. 813 46.46 253
20.0 55.0 70.0 110.0  40.234 99. 375 63.86 280
00.0 70.0 40.0 155.0  48.125 133. 438 64. 45 2.38
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Table 3 Results computed with the pattern search method

LIRS fomatn felmam RN e
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Xeo/m Yo/ m Re/m F.

Xo Yo
| 48.0  138.0 48, 457 137. 664 29,15 2. 37
2 48.0  110.0 48. 457 137. 664 20. 15 2.37
3 480 160.0 48, 457 137. 664 29, 15 2,37
4 350 138.0 48, 457 137. 664 20. 15 2. 37
5 650 138.0 48, 457 137. 664 29,15 2. 37
6 30.0 40.0 48. 457 137. 664 20. 15 2.37
T 650 35.0 48, 457 137. 664 29, 15 2,37
8§ 350 158.0 48, 457 137. 664 20. 15 2. 37
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Table 4 Parameters of soil layers

I ¥t 19. 6 12.0 22.4
I i 19. 8 17.0 25.8
I ks + 19. 6 15.0 29.2
\Y ¥t 20. 1 21.0 31.3
% ¥t 20.0 18.0 32.8
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Fig. 3 Section of slope and soil layers

A 47 AT 16 Bishop ¥ SRR % REL K
PR A 2R 48 R e fa i Bl i

THE S 5 WA 7 A ik B A (75, 185), B (75,
160), C(75,200), D(95, 185) }2 E(55, 185) “5 ¥ AN &5
R A, N TH SIS 20N 200 B (B BT Bl 5] K
BN 53 26500 61 7% ), vT LA1S 3 Mk — 1) e/ 22 4 R AL
Je et B Eh AR . AL R, BEXS T
WA H L JE A g oL, A SCH) 5 i R RE ] DL 2R
HH P — 1) 4 R I A A

5 %4 8

AL AN T RS 2 H S 0 S W i ) T
T O R B /N3 4 R . BRI R — R LA
AR SHAR, T T RE 0 SHAE 1S . EHIE
B A ZMOI A B A AT R 0 I 42 1) 8 5,
BN SR R I A, P SR R BRI B 7 R A
SR J5t e v 2 B A L S . Seaet — A S
PR RIS LS A EMT T R, W T R R
BT B T8 2 0 B, BT B 398 2 e fa
Y EN T (O, W T A G 1 7L 48 R % G e Y ) T
B 6 ) 2 R 480 2 5 B O R, I T B 1 2, R
T iR e AT AT R

2 £ X &

1 SRR 2B ) S B % T RE Sk 5L b st KR
WLy R, 1979

2 Fellenius W. Caleulation of stability of earth dams. In: Transactions
of the 2nd Congress on Large Dams. Washington D C, 1936, 4

3 SRR, HURE 4 b B IRk i) B A BT ST R AR B
412, 1978(1.2)

4 T, REAA, S, L # TR MWL 5. b
e 3R A, 1992

5 HERI kA&, RIS Bk A Sk AR I R E A H
HHEG L. A o TR AR, 1998, 20( 1) < 44~ 46

6 TRk, BRGSO ST g BB HOR
JL#t:, 1983

7 AR T K. SRS 5 b st NRERIE ittt 1960

8 Bishop A W. The use of the slip circle in the stability analysis of
slove. Geotechniaue. 1955. 5( 1)

9 Bishop A W, Morgenstern N R. Stability coefficients for earth
slope. Geotechnique, 1960, 10( 4)





