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Fig. 2 Stereographic projection maps of the slope below
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Fig. 3 Ground Sampling Distance (GSD) and flight route diagram
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Fig. 8 Cylindrical test rock samples after cutting and
triaxial compression test platform
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Fig. 9 Displacement magnitude simulation diagram of each section
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Stability Analysis of High—steep Rock Slope in an Open—pit Mine Using Rhino—
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Abstract: As the depth of open-pit mining operations continues to increase, the stability of high-steep rock
slopes has become a more significant concern, revealing the limitations of traditional stability analysis methods,
particularly under complex geological conditions. This study focuses on a high-steep rock slope at a specific
open-pit mine and introduces a novel stability analysis approach that integrates point cloud data with Rhino-
FLAC®. Initially, close-range photogrammetry, facilitated by drones and enhanced by SIFT, SFM, and MVS
technologies, is utilized to acquire and generate a dense point cloud representation of the slope. Subsequently,
using the processed point cloud data, a three-dimensional geometric model of the slope is developed employing
Rhino software. In conclusion, the model is integrated into FLAC® for stratified processing and numerical
simulation to examine the displacement distribution and stress concentration characteristics of the slope, identify
potential zones of instability, and compute a safety factor of 1.041. This value suggests that the slope is nearing
its stability threshold. A comparative analysis with conventional methods demonstrates a marked improvement
in accuracy with the proposed approach. Based on the analytical results, specific slope protection and
reinforcement strategies are recommended. The findings indicate that the proposed modeling methodology,
which integrates point cloud data with Rhino-FLAC®® coupling, effectively captures the nuanced geometric
features and discontinuities of the slope, thereby substantially enhancing the precision of the 3D slope model. As
a result, more reliable numerical simulation outcomes are achieved, fulfilling the engineering requirements for
the stability analysis of high-steep rock slopes.

Key words: open-pit mine; high and steep rock slope; dense point cloud; Rhino-FLAC™ coupling; three-

dimensional modeling; stability analysis
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