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Optimistic Method for Searching the Spatial
Critical Slip Surface of Earth Slopes

LI Tong-lu, WANG Liu-hua, ZHANG Chang-liang, LI Ping

(School o f Geological Engineering and Surveying . Chang’ an University . Xi'an 710054, Shaanxi, China)

Abstract: Generally, two-dimensional uniform earth slope is considered as a plane strain problem and the slip surface
is supposed as a circle arc. Here the coordinates of the center and the radius of the slip circle are presented by three
abscissas of top-point, toe-point (at which the slip circle intersects with the surface line) and point of intersection
between the x-axis and the line being tangential to the circle at the top-point. The golden block optimization method
is applied to search the minimum factor of safety and the corresponding slip circle with the three free variables of the
abscissas as given proper domains for them, respectively. Furthermore, three-dimensional slip surface is supposed
as a rotational ellipse whose vertical trace is a circle, which is equivalent to the two-dimensional slip circle. After
giving series of horizontal radius of the ellipse, the minimum factor of safety and the corresponding ellipse at a series
of given horizontal radius are calculated with the method mentioned above in two-dimensional slip surface. The
results suggest that three-dimensional factor of safety has a limit other than a minimum. For a slope lengthen
laterally enough longer, the factor of safety of three-dimensional approaches that of two-dimensional; as the
horizontal radius is more than 3 times of vertical radius for the slip ellipse, the slope stability can be simplified as two-
dimensional problem. But for a slope with finite length, such as limited by topography, ground water, etc. , the three-
dimensional effect is prominent, three-dimensional analysis should be applied with consideration of boundary conditions.
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Fig.7 Satellite Image of the Slope near the Outlet of the
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