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Research on Occurrence and Failure Modes of Rock Mass Structural Planes
in Open-Pit Slopes Based on Point Cloud Recognition Technology
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Abstract; To improve the efficiency of structural plane investigation and the accuracy of failure mode identification for
open-pit slopes, the open-pit slope of Nannihu Molybdenum Mine in Henan Province was taken for research. The open-
pit slopes were divided into 6 sub-areas, and a joint and fissure investigation method based on point cloud recognition
was adopted to obtain the occurrence data of rock mass structural planes in each sub-area, and the recognition accuracy
was verified by comparing with the manual scanline measurements. Cluster analysis was performed for the recognized
structural plane data to divide the dominant structural plane sets in each sub-area. The spatial combination relationship
between the dominant structural planes and the slope was analyzed by adopting stereographic projection to determine the
potential failure modes of each sub-area. The results show that the occurrence data of the structural plane obtained by point
cloud recognition are in good agreement with the manual measurements, which can meet the requirements of slope structural
plane investigation and analysis. A total of 14 sets of dominant structural planes were identified in the six sub-areas: two sets
of dominant structural planes were developed in each of zones I, I, V and VI, while three sets of dominant structural planes
were developed in each of zones Ill and IV. Based on stereographic projection analysis, there are certain differences in the
potential failure modes of slopes in different sub-areas, mainly in planar sliding and wedge failure modes. It is found that a
single failure mode occurs in some part of sub-areas, and a combination of two failure modes occur in others.
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Fig.3 Flowchart for investigating joint and fissure of open-pit mine based on point cloud recognition
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Fig.4 Comparison of structural plane occurrences between

point cloud recognition and manual measurement
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Fig.5 Comparison of structural plane occurrences between point cloud recognition and field measurement
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Fig.6 Contour diagram of joint planes and distribution of

dominant structural planes in sub-areas
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based on stereographic projection
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Fig.8 Failure characteristics of open-pit slope

in Nannihu Molybdenum Mine
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