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Upper Bound FE Method for Slope Analysis Based on Equal Area Regular
Polygon Approximation Form
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Abstract. Because the extreme analysis method can get whether the slope in engineering is stable, safe,
where is the potential slip surface located, and what is the failure mode, we need not to know the detailed
values of each Gaussian stress-strain point on the slope. Compared with the limit equilibrium method, the
extreme analysis method has a more rigorous theoretical basis. So it has a wide application prospect. Aiming
at the shortcoming that circumscribed polygon approximation to Mohr — Coulomb yield circle has much
optimization variables and a slow convergence speed in traditional upper bound finite element method,
relaxing the requirements that all the unit points must strictly meet the limit property, adopting the equal area
regular polygon to approximate the yield circle, and by means of the quadrilateral unit, the upper bound finite
element method calculation model based on the homalographic regular polygon approximation is derived. The
numerical example shows that the proposed method not only inherits the advantage that upper bound method
has which approximates analytic solution from the above side, and could greatly improve the convergence
speed, it also could get convergence effect by less number of polygon edges, which is recommended to be
promoted in engineering applications.
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