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Rock slope anchoring calculation method based on safety and
economy multi-objective optimization

PENG Pu, LI Ze, ZHANG Xiaoyan, HU Zheng, CHEN Yu, LIU Cheng
(Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Taking the jointed rock slope as the research object, the multi-objectives of safety and econo-
my nonlinear mathematical programming model of rock slope anchorage is established based on the ex-
treme value theory of plastic mechanics. This model uses safety coefficient of the sliding surface and the
anchor cost as the objective functions, and the direction of the anchoring force, the length of the anchors,
the shearing force and normal force of the structural plane as the decision variables. It combines the equi-
librium equation constraint of the rock blocks, the yield condition of the structural plane and the addition-
al constraints of the anchors. According to this model, the safety coefficient, optimal anchor cost and op-
timal anchoring angle are obtained using the linear weighted sum method. This method has the merits of
clear concept and high calculation accuracy.
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