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IMPACT OF 3D SLIP SURFACE' S SHAPE ON FACTOR OF SAFETY
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Abstract: Based on the assumption of the modification of normal stress over the slip surface, the solution to the
factor of safety is derived by iteration, according to the equilibrium conditions of the slope. Regarding the slip
surface as a curved surface yielded from a family of power function rotating on y-axis, slip surfaces of different
shapes are obtained by changing the values of the power function’s power. Accordingly, by discussing the impact
of the slip surface’s shape on the factor of safety, the results reveal that the factor of safety is the single-valued
function of power and its minimum value exists as well. As a result, the critical slip surface is obtained by
optimizing the value of power, and the change law of the relationship between the value of power and the length
of the sliding mass is analyzed. At last, the end effect of 3D slope is also discussed. It is demonstrated that the
presented method can derive smaller factor of safety; the value of power corresponding to the critical slip surface
decreases slightly and then increases gradually with the increase of length of the sliding mass. The analysis reveals
that the end effect can be neglected when the length of the sliding mass is bigger than the height of the slope by 10
times, and it is proportional to the internal friction angle, inversely proportional to the cohesive stress and does not
has close relation with the change of the slope inclination.
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Table 1 Factors of safety corresponding to different values of n

n Fs

1 2.334

3 2.170

6 2.153

7 2.152

8 2.152
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