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Application of rough set to sensitivity analysis of influencing factors
for slope stability based on FCM algorithm
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Abstract: A new method based on the rough set theory and the fuzzy C-means algorithm is proposed to analyze the sensitivity of the
influencing factors for slope stability. According to this method, the problem of the sensitivity analysis of the influencing factors for
slope stability is translated into the problem of evaluating significance of attributes among the rough set theory. The fuzzy algorithm
is then introduced to discretize continuous attributes; and the assessment model is set up to achieve the sensitivity analysis. Taking the
circular slip slope for example, the sensitivity analysis of the influencing single factor and multiple factors for slope stability is
performed; and it is shown that the proposed method is feasible and effective.
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Table 1 Samples of slope stability
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1 224 10 35 45 10 0.4 0.9
2 20 20 36 45 50 0.5 0.83
3 20 0.1 36 45 50 0.25 0.79
4 20 0.1 36 45 50 0.5 0.67
5 22 0 40 33 8 0.35 1.45
6 18.8 0 20 20 7.6 0.45 1.05
7 18 0 30 20 8 0.3 2.05
8 27 40 35 43 420 0.25 1.15
9 27 50 40 42 407 0.25 1.44
10 27 35 35 42 359 0.25 1.27
11 273 16.8 28 50 90.5 0.25 1.25
12 273 26 1 50 92 0.25 1.25
13 273 10 39 41 511 0.25 1.47
14 25 46 35 44 435 0.25 1.37
15 25 55 35 455 299 0.25 1.52
16 26 150 45 30 200 0.25 1.2
17 18.5 25 0 30 6 0.25 1.09
18 18.5 12 0 30 6 0.25 0.78
19 224 10 35 30 10 0.25 2
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21 22 10 36 45 50 0.25 1.02
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25 20 20 36 45 50 0.25 0.96
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28 204 335 11 16 45.7 0.2 1.28

KH FCM B0 3 1 A 8o i 2 J PR o ik
POHAT B L. St E b S YR B MR {0 1.
23K B X 7A@ R IR FCM Bk 3
B, m R 2, FNAHR SR ISEL, FCM Bk
IR JE M R SRR R SR A ) ) g T2 Rk
RSB L R A PR AS SR8 B d K I S %
FEARLEZA 1 EHUE, IXFE SR 1R 1% 440 5 1)
Bl WS 2B U R AR AT (1), 19 2K 2. Kb 4=
{C1; Cys C3» Cs» Cs» Cso DYRINEMELE, &
JEYEC={C), Cyy G35 Cs4r Css CoySHZENIE
NIRRT WEEERS . JAMOn . R

FLBUKE I, S I ZCTHE {0, 1, 230 W 24
HAREI AR JOREYE D =(F}, K FHO, 1,
23R PEHAICRA (R AE BREE . FUEY .

K2 WYFREERRMERRRER
Table2 Decision-making of the influencing
factors of slope stability
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Fig 2 Significance of one factor
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Table4 Support and significance of three factors
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