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Analytical Calculation of Slope Stability Based on the Combination of
Horizontal and Oblique Slice Method

QIU Chao, WANG Pingan, SU Ru, LIU Jianyuan
( College of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an, Shaanxi 710055, China)

Abstract: As the traditional horizontal slice method cannot consider the situation that the critical slip surface does not
pass below the toe of the slope, therefore the calculated safety factor is often smaller. Based on the horizontal slice
method, considering the general slope sliding surface, the quasi-static method is used to analyze the seismic stability of
the slopes. A combination of horizontal slice and oblique slice is adopted when the critical slip surface pass below the toe
of slope. The horizontal and vertical seismic coefficient is both taken into account and the analytical expression related to
vertical center angles is derived to calculate the factor of safety. The fmincon function (Sequence quadratic optimization
method) of MATLAB is used to optimize the objective function of safety factor, and the correctness of the method and op-
timization program is verified by examples. The effects of horizontal seismic coefficient k), , vertical seismic coefficient k,
and proportion coefficient & on slope stability are analyzed. The results show that the safety factor F decreases with the
increase of horizontal seismic coefficient &, . With the decrease of the proportion coefficient & and the horizontal seismic
coefficient k;, the potential sliding surface of the slope gradually becomes deeper and the failure mass becomes bigger,
and this trend is more obvious with the increase of the horizontal seismic coefficient kj, and the decrease of the proportion
coefficient & respectively.

Keywords: slope engineering; analytical calculation; factor of safety; critical slip surface
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