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A Study to Develop a Practical Probabilistic
Slope Stability Analysis Method
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Abstract

A probabilistic approach to identify the effects of uncertainties of soil strength parameters on searching a critical
slip surface with the lowest reliability is introduced. In general construction field, it is impossible for the engineer to
always gather a variety of statistical information of soil strength parameters for which lots of laboratory and in-situ
soil testing are required and to use it with enough statistical knowledge. Thus, in order that the engineer may easily
understand the probabilistic concept for the slope stability analysis, this study proposes a combined procedure to
incorporate the engineering probabilistic tools into the existing deterministic slope stability analysis methods. Using
UTEXAS 3, a slope stability analysis computer program developed by U.S. Army Corps of Engineers (U.S. COE),
this study provides the results of this probabilistic slope stability analysis in terms of probability of failure or reliability
index. This probabilistic method for slope stability analysis appears to yield more comprehensive results of slope

reliability than does existing deterministic methods with safety factors alone.
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. o Coefficient of Correlation
Material Parameter Expected Value |Standard Deviation Variation (COV) Goefficient
- C1 23.94kN/m? 4.79kN/m? 20%
Embankment 0.20
b2 15° 2° 13%
c Opsf Opsf 0%
Sand 2 P ps 0
b 35° 3° 8.6%
. Ca 47 .88kN/m? 19.15kN/m? 40%
Foundation Clay 0.2
L 5] 25° 2.5° 10%
*COV = Standard Deviation/Expected Value
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1] C1 b2 b3 C3
Case 1 15° 23.94kN/m? 35° 25° 47.88kN/m?
Case 2 17° 23.94kN/m? 35° 25° 47.88kN/m?
Case 3 13° 23.94kN/m? 35° 25° 47 .88KN/m?
Case 4 15° 28.73kN/m? 35° 25° 47.88kN/m?
Case 5 15° 19.15kN/m? 35° 25° 47.88kN/m?
Case 6 15° 23.94kN/m? 38° 25° 47 .88kN/m?
Case 7 15° 23.94kN/m?® 32° 25° 47.88kN/m?®
Case 8 156° 23.94kN/m? 35° 27.5° 47.88kN/m?
Case 9 150 23.94kN/m? 35° 22.5° 47 .88kN/m?
Case 10 156° 23.94kN/m? 35° 25° 67.03kN/m?
Case 11 L 16° 23.94kN/m? 35° 25° 28.73kN/m?




E 3. PEM 2I5t 525 AIHOPYGIM S 2B AMIYE HEHLTE
b1 C1 b2 b3 C3
Case 1 17° 28.73kN/m? 38° 27.5° 67.03kN/m?
Case 2 17° 28,73kN/m? 38° 27.5° 28.73kN/m?
Case 3 17° 28,73kN/m? 38° 22.5° 67.03kN/m?
Case 4 17° 28,73kN/m? 38° 22.5° 28.73kN/m?
Case 5 17° 28,73kN/m? 32° 27.5° 67.03kN/m?
Case 6 17° 28,73kKN/m? 32° 27.5° 28.73kN/m?
Case 7 17° 28,73kN/m? 32° 22.5° 67.03kN/m?
Case 8 17° 28,73kN/m? 32° 22.5° 28.73kN/m?
Case 9 17° 19.15kN/m? 38° 27.5° 67.03kN/m?
Case 10 17° 19.15kN/m? 38° 27.5° 28.73kN/m?
Case 11 17° 19.15kN/m? 38° 22.5° 67.03kN/m?
Case 12 17° 19.15kN/m? 38° 22.5° 28.73kN/m?
Case 13 17° 19.15kN/m? 32° 27.5° 67.03kN/m?
Case 14 17° 19.15kN/m? 32° 27.5° 28.73kN/m?
Case 15 17° 19.15kN/m? 32° 22.5° 67.03kN/m?
Case 16 17° 19.15kN/m? 32° 22.5° 28.73kN/m?
Case 17 13° 28.73kN/m? 38° 27.5° 67.03kN/m?
Case 18 13° 28,73kN/m? 38° 27.5° 28.73kN/m?
Case 19 13° 28,73kN/m? 38° 22.5° 67.03kN/m?
Case 20 13° 28,73kN/m? 38° 22.5° 28.73kN/m?
Case 21 13° 28,73kN/m? 32° 27.5° 67.03kN/m?
Case 22 13° 28,73kN/m? 32° 27.5° 28.73kN/m?
Case 23 13° 28,73kN/m? 32° 22.5° 67.03kN/m?
Case 24 13° 28,73kN/m? 32° 22.5° 28.73kN/m?
Case 25 13° 19.15kN/m? 38° 27.5° 67.03kN/m?
Case 26 13° 19.15kN/m? 38° 27.5° 28.73kN/m?
Case 27 13° 19.15kN/m? 38° 22.5° 67.03kN/m?
Case 28 13° 19.15kN/m? 38° 22.5° 28.73kN/m?
Case 29 13° 19.15kN/m? 32° 27.5° 67.03kN/m?
Case 30 13° 19.15kN/m? 32° 27.5° 28.73kN/m?
Case 31 13° 19.15kN/m? 32° 22.5° 67.03kN/m?
Case 32 13° 19.15kN/m? 32° 22.5° 28.73kN/m?
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E 4 HEEY MUUHHSY 3t 29

MVFOSM PEM
Methods
Elln(FS)] Oin(ES) B ElIn(FS)] Oin(Fs) [}
Spencer 0.495 0.084 5.93 0.495 0.084 5.86
Bishop 0.495 0.089 5.54 0.495 0.092 5.39
(ng’is'oo) 0.492 0.116 4.24 0.492 0.120 4.1
(Bote 2% 43%) 0.533 0.080 6.70 0.533 0.081 6.62
Lowe 0.511 0.084 6.11 0.511 0.084 6.04
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