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Abstract: For the rock slope with many complicated discontinuities, the selection and analysis of the discontinuities are a very
important work. The traditional analysis methods are insufficient and inadequate. The analysis results have a lot of subjective
factors, and are inconvenient to be applied in practice. The selection and analysis of intersection lines of discontinuity are
treated as the starting point. With the aid of stereographic projection, the possible sliding zone of sliding wedge can be first
determined. The possible sliding line of intersection can be selected. So the range of calculation can be reduced. The symmetric
axis center is used as the initial rallying point. The dominant orientations of discontinuities can be selected and analyzed
through the probabilistic analysis of the stereographic projection based on the K-means clustering algorithm. A case study on a
rock slope in Chonggqing is used. The study shows that the results are reliable and reasonable, and the dominant orientations and
classification are more precise.
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Fig. 1 Stability analysis of wedge
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Fig. 2 Stability analysis and geometric elements of wedge
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Fig. 3 Overall view of slope
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Table 1 Discontinuity orientation of rock
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1 15 36 17 26 29
2 136 50 18 257 64
3 60 34 19 153 50
4 336 51 20 69 21
5 38 74 21 50 84
6 225 30 22 128 36
7 196 26 23 59 24
8 264 81 24 227 68
9 120 23 25 269 53
10 36 38 26 312 67
11 69 27 27 19 28
12 53 61 28 286 49
13 351 34 29 199 50
14 268 69 30 254 16
15 139 51 31 216 57
16 341 13 32 110 25
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Fig. 4 Stereographic projection of discontinuities
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Table 2 Statistic parameters of intersection line orientation

8 WA/ ) W/C )| RS S EC ) BisaC )

1 67.7 25.2 299 338.2 27.2
2 42.6 36.9 300 368.7 73.6
3 31.7 39.9 301 3353 223
4 313.7 20.0 302 343.2 35.8
80 270.8 33.0 401 318.8 53.9
81 331.9 1.2 402 202.4 67.4
82 319.8 12.6 403 167.5 1.5
186 178.2 26.4 494 298.3 11.7
187 126.4 9.7 495 186.3 6.2
188 144.0 17.0 496 114.3 17.6
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Fig. 5 Stereographic projection of slope
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Fig. 6 Pole plot
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Table 3 Selected results of intersection line

g s BUR/C ) BiA/C |G Bii/C ) BUA/C )
1 132.4 9.6 25 201.2 28.3
2 137.0 10.8 26 202.0 27.4
3 139.0 9.9 27 202.7 30.3
4 140.7 9.0 28 203.0 30.6
5 163.6 15.6 29 203.3 30.4
6 165.8 16.7 30 203.5 104
7 172.9 12.5 31 204.5 9.7
8 174.0 14.1 32 205.3 31.5
9 175.4 11.1 33 205.4 10.8
10 175.8 13.7 34 205.5 31.6
11 176.8 20.0 35 206.1 27.2
12 177.5 22.1 36 208.0 32.5
13 178.1 22.3 37 211.3 17.0
14 181.3 8.4 38 215.2 12.5
15 182.3 24.0 39 218.1 12.9
16 182.4 11.1 40 219.9 26.6
17 186.4 9.6 41 221.3 25.0
18 186.5 21.6 42 228.3 14.8
19 188.2 26.2 43 229.0 16.4
20 188.7 27.5 44 230.3 14.9
21 192.5 27.6 45 231.7 22.5
22 192.6 17.9 46 250.0 16.2
23 200.0 29.6 47 257.0 13.8
24 200.5 27.6
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Fig. 9 Pole plot of screening intersection lines of discontinuity
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Fig. 11 Flow chat of the K-means clustering algorithm analysis
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Table 4 Validity measures for clusters of simulation data

ZHH 2 3 4 5 6
E=22) 0.284 0.143 0.156 0.175 0.179
ZHH 7 8 9 10

E=22) 0.205 0.213 0.215 0.226
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Fig. 12 Results of clustering analysis
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