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Structural planes recognition and occurrence statistics information collection method for high rock slopes
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Abstract: Accurately recognizing the structural planes of high rock slopes and obtaining occurrence
information are important prerequisites for conducting slope stability analysis. Unmanned aerial vehicle
photogrammetry technology provides the possibility to solve the problem of accurate surveying of high slope
structural planes. But it lacks efficient and accurate image post-processing methods. The existing research has not
considered the uncertainty of structural plane occurrence information features, resulting in poor accuracy and
efficiency in structural plane recognition. In order to solve the above problems, taking a high slope of an open-pit
mine in Nanchang City, Jiangxi Province as the research background, an integrated method for recognizing
structural planes and collecting occurrence information by integrating unmanned aerial vehicle photography, post-
processing algorithms, and statistical analysis is proposed. Firstly, the method obtains surface images of the slope
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using the Phantom 4 Pro V2.0 unmanned aerial vehicle. Secondly, the method uses Context Capture software for
processing, and the high-density 3D point cloud data is obtained. Secondly, the K-nearest neighbor (KNN)
algorithm is used to determine the number of nearest neighbor points to construct a set of similar points. The
density-based spatial clustering of applications with noise (DBSCAN) algorithm is used for clustering analysis to
recognize slope structural planes, obtain structural plane occurrence information, and perform statistical feature
analysis. Finally, comparative verification is conducted through on-site survey data. The results show that this
method can quickly obtain complete high-density point cloud data, accurately and efficiently recognize most
structural planes of high rock slopes. The recognition results are basically consistent with the actual situation of
slope engineering sites. This method can obtain information on the number, occurrence, and statistical features of
high slope structural planes. The probability distribution of most structural plane dip angles and inclinations fits
well with the measured data, providing an important data source for the construction of high slope fracture

network models and stability analysis.

Key words: high rock slope; structural plane recognition; occurrence statistics information; UAV
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Table 1 Parameters of fitting plane and orientation information of

structural plane of rock mass at the upper part of the slope

AP E RS

4; By C; Dy

Tflnl AT AR s /(o) /()

1 62356 —0.407 0.813 —0.416 —49.929 65.43 153.40
5
2 34681 0.268 —0.877 0.399 42.268 66.46 163.01

1 54135 —0.010 0.860 —0.510 —33.920 59.33  179.36

" 2 37259 0253 0.810 —0.529 —39.055 58.04 197.33

1 62073 0.334 -0.288 0.898 —58.570 26.17  130.82
b 2 32684 0323 —0.492 0.808 —10.036 36.07 146.75

1 88328 0.269 0.947 —0.177 —44.659 79.83  195.89
. 2 7973 0241 0961 -0.136 —47.637 82.17  194.10

1 37880 —0.902 0.420 —0.100 —11.179 84.26  114.98
" 2 27762 0.748 —0.620 0.237 33.931 7631  129.69
. 1 20051 0.643 0.766 —0.020 —31.941 88.88  220.03
6

2 6660 0.600 0.792 —-0.116 0.267 8332 217.13
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Table 2 Parameters of fitting plane and orientation information of structural plane of rock mass at the lower part of the slope

AP RS

T RE5 A i/ /()
A,’,’ B‘/ Cj’ DL/
1 52786 -0.297 0.687 —0.664 -13.625 48.42 156.60
N
2 23217 0317 —0.645 0.696 22.360 45.93 153.80
1 43 880 0.001 -0.825 0.565 30.001 55.62 179.93
Jg
2 28 671 -0.197 0.846 —0.495 —26.153 60.35 166.89
1 90517 0.742 —0.622 0.251 15.808 75.44 129.97
Jo
2 60 842 0.723 —0.691 0.001 56.813 89.96 133.68
1 27216 0.482 0.793 —0.372 15.417 68.19 211.28
Jio
2 10 396 0.252 0.928 —0.274 —42.152 74.07 195.16
1 7602 0.158 -0.987 0.024 50.753 88.61 350.88
In
2 1 690 0.137 —0.989 0.049 53.162 87.16 352.14
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Table 3  Statistical characteristics of rock mass structural plane orientation at the upper and lower part of the slope
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