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Research on bench angle range value & final slope angle in
Bijigou open-pit

LI Junping , LI Pengwei , ZHANG Hao

(School of Materials and Mineral Resources, Xi'an Univ. of Arch. & Tech. . Xi'an 710055, China)

Abstract: An open pit north-south cross-sectional has both hillside open pit and hollow open pit, and the hillside
open pit is up to 270 m high. But the step slope angles by design are taking 65 ~ 68°, the final slope angles are all
45°, which seems to unreasonable. Based on the design capacity, the step height is set by 15 m. Using the fast
Lagrangian Finite Difference Method (FLLAC-3D) specializes in the law of valuing the step slope angle. On this
basis, the structural scheme of slope steps were built to study the final slope angle, the structure parameters of the
steps and the local slope reinforcement scheme. And finally the step slope angle and the final slope angle are found
to be related to slope type, mining depth and lithology. The tensile stress zone size appearing on the rock slope
determines either to raise or slow down the step slope, and the local slope reinforcement scheme was proposed in
terms of the tensile stress zone size. This method is economically reasonable, technically feasible, simple and
practical, suitable for the determination of the step slope angle and the final slope angle when both technically safe
and economically reasonable are asked.
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Tab. 1 Physical and mechanical parameters of rock mass
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Fig. 1 Numeric calculation model
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Tab. 2 The stress distribution statistics of different step slope angles
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Fig. 2 The stress distribution of different step

slope angles in north-south section
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Fig. 3 The stress distribution of each final slope angle

scheme of the hillside open pit
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Tab.3 The cable parameters used in the simulation
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Fig. 5 Slope reinforcement and its stress distribution
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