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Abstract

High-position unstable rock masses are challenging to investigate through direct manual surveys
due to their significant elevation differences and steep slopes. Taking the limestone quarry slope at
Dashan Mountain in Huixian Town, Lingui District, Guilin City, as an example, this study utilized
UAV photogrammetry for data acquisition. After processing the point cloud data using image post-
processing software, the DBSCAN clustering algorithm was employed to classify the point clouds
into unstable rock mass points and non-unstable rock mass points, thereby achieving the identifi-
cation and boundary delineation of unstable rock masses. The research findings provide valuable
references for the investigation and evaluation of high-position unstable rock masses.
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Figure 1. Overview of the three-dimensional to-
pography of the study area.
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Figure 2. Technology roadmap
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Figure 3. DJI Phantom 4 RTK UAV
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Table 1. Resolution and imaging performance of flight paths
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Figure 4. Flight path planning for UAV multi-layer oblique photography
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Figure 5. Comparison of 3D point clouds before (a) and after (b) close-range photography (top view of

Unstable Rock 1)
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Figure6. (a) Real-scene point cloud model of the study area and adjacent regions; (b) Partial view of the point
cloud model; (c) Detailed view of the point cloud model
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Figure 7. Octree (subdivision level: 10)
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Figure 8. Point cloud data after subsampling
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Figure 9. Unstable rock identification zone
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Figure 10. Fracture tracking results in unstable rock identification zone
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Figure 11. Calculated SV values in unstable rock identification zone
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Figure 12. Real-scene point cloud of Unstable Rock 1
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Figure 13. Edge tracking of Unstable Rock 1
E 13. f&E 1 M%IRER

DOI: 10.12677/ag.2025.156090 964

HEREF A HT AT


https://doi.org/10.12677/ag.2025.156090

I

Figure 14. Real-scene point cloud of Unstable Rock 2
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Figure 15. Edge tracking of Unstable Rock 2
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Figure 16. Point cloud data after edge segmentation
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Figure 17. 3D visualization of DBSCAN clustering results (Python environment)
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Figure 18. 3D point cloud classification via density-based clustering
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Figure 19. Comparison between classified point clouds and real-scene point clouds: (a) (b) Unstable Rock 1; (c)
(d) Unstable Rock 2
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Figure 20. Planar sliding probability of Unstable Rock 1
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Figure 21. Planar sliding probability of Unstable Rock 2
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Figure 22. Wedge sliding probability of Unstable Rock 1
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Figure 23. Wedge sliding probability of Unstable Rock 2
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Figure 24. Toppling failure probability of Unstable Rock 1
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Figure 25. Toppling failure probability of Unstable Rock 2
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Table 3. Probability of failure modes for unstable rock masses
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Figure 26. Most unfavorable structural plane of Unstable Rock 1
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Figure 27. Most unfavorable structural plane of Unstable Rock 2
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