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Fig. 1. A schematic representation of the simulated model and the studied parameters.
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Table 1. The range of parameters studied in the numerical model in this study
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Fig. 3. Variations of safety factor (F ) for potential slip circles on the slope in the state of (o-1+ c-25%. /=155 5-30°)
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Table 3. Percent of each type of potential slip circle on the slope for different angles.

Angle of Slope(B) | Midpoint circle | Slope circle | Toe circle
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Fig. 7. Classification of slip circle type for slope angle and different stability numbers.
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Fig. 8. Determine the factor of safety against the stability number for different angles.
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Fig. 10. Variations of factor of safety (F ) versus relative water level (h/H) for the state (m =0.125,p =30°)
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Fig. 11. Variations of factor of safety (F ) versus relative water level (h/H) for the state (& =14°,5=30°)
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Table 4. The regression equations extracted from the Michalowski method (2002)

Equations R" | RMSE
F, c
—=5584x| ———— |-0.077x(f)+6.281 | -5 | -aav
tan ¢ yH tan ¢
F 0.704
s = 47.681x| —<— x(B)" | cav | v
tan ¢ yH tan ¢
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Table 5. Comparison of the present numerical method with Michalowski method (2002)

Unit weight (v) | Cohesion (C) | Angle of friction(®) | Angle of Slope(B) | ¢5pp/w Michalowski | Michalowski
(kN /m3) (kN /m2) (deg) (deg) (Linear) (Non Linear)
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Table 6. Regression equation to obtain the factor of safety of slope stability

Method Equations RY RMSE
Morgenstern-Price | F, =6.365x < 1+2.01x tan 4 —-0.289 - a8 c o AD
yH tanf
Janbu F =6365x <= |+2.01x| 222 | 0289 | a5 | .oavy
yH tanf
Bishop F =6375x| - |+2.12x B9 0320 | .ar. | carny
2 tanf
Ordinary F :6.205x(ijﬂjzgo{taﬂ"jj—o.zoz CABD | A
y tanf
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Fig. 12. The safety factor of the numerical and regression method, A. Morgenstern-price method (1965), B. Janbu method
(1973), C. Bishop method (1955) and D. Ordinary method (1939).
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Table 7. Comparison of Culmann’s method with other methods for calculating the safety factor of stability.
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Fig. 13. Variations of safety factor (F ) versus slope angle ( ) for state ( o-1s, c=15*¥
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