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Study of rock slope stability based on clustering uncertained
measurement complicated algorithm

. 1.2 e 1 .
XUE Jing-chun”“, LI Xi-bing', DONG Long-jun
(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. School of Application Sciences, Jiangxi University of Science and Technology, Nanchang 330013, China)

Abstract: For the big disaster of landslide, it is important to study the stability of slopes. For the influence factors of rock slopes are
numerous and their relationships are very complicated; it can not be solved by traditional methods; so generally based on engineering
analogy, the clustering methods are used widely. For the complicated environment influence of slopes, this clustering is a complicated
uncertained measurement optimization problem, and can not be solved by traditional methods very well. So, here the clustering
uncertained measurement complicated algorithm has been introduced into slope engineering field for the first time. Based on this
method, one new method for study stability of rock slope is proposed. Based on analyzing the data of slope examples, using
clustering uncertained measurement complicated algorithm, the stability of rock slopes can be estimated. The engineering application
can prove that, this new algorithm can automatically sort the slope samples, and the validity is more than 90%, so it is a very practical
and new method for slope stability analysis.
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Table 1 Slope samples

Wy AME wim o WA W W R% BW O MR AT
Gy WP RRRE SREE WEsh MR g M R S
1 1.0 00 05 05 05 00 10 05 00

2 0.5 1.0 0.0 05 05 00 1.0 0.5 0.0
3 0.5 1.0 0.0 05 05 05 1.0 0.5 0.0
4 1.0 1.0 1.0 1.0 05 05 1.0 0.5 1.0
5 1.0 0.5 0.5 05 05 00 05 0.5 0.0
6 0.5 1.0 0.5 1.0 1.0 10 05 0.0 0.5
7 0.5 1.0 0.5 05 1.0 10 05 0.0 0.0
8 0.5 1.0 0.5 1.0 1.0 10 05 0.0 0.0
9 0.0 1.0 1.0 00 1.0 10 05 0.0 0.0
10 05 0.5 0.5 1.0 1.0 00 05 0.0 0.0
11 1.0 0.5 1.0 1.0 00 00 05 0.0 0.0
12 1.0 0.5 0.5 00 1.0 00 05 0.0 0.0
13 1.0 1.0 1.0 1.0 1.0 00 05 0.0 0.0
14 1.0 1.0 0.5 1.0 00 05 05 0.0 0.0
15 1.0 1.0 1.0 1.0 1.0 00 05 0.0 0.0
16 1.0 0.5 1.0 05 05 05 05 0.0 0.0
17 1.0 1.0 1.0 1.0 05 00 05 0.0 0.0
18 1.0 1.0 0.5 05 05 00 05 0.0 0.0
19 1.0 0.0 0.5 00 1.0 00 05 0.0 0.0
20 05 0.5 0.0 00 1.0 00 1.0 0.0 1.0
21 0.5 0.5 0.5 05 1.0 05 1.0 0.0 0.5
22 1.0 1.0 1.0 1.0 1.0 05 1.0 0.0 0.5
23 0.5 1.0 0.5 1.0 1.0 05 1.0 0.0 1.0
2405 0.0 0.0 00 1.0 00 1.0 0.0 0.0
25 0.5 0.0 1.0 05 00 10 1.0 0.0 0.5
26 1.0 0.0 0.5 00 1.0 00 1.0 0.0 0.5
27 05 0.0 0.0 05 1.0 05 1.0 0.0 0.5
28 1.0 0.0 0.0 05 1.0 10 1.0 0.0 1.0
29 05 0.0 0.5 05 05 05 1.0 0.0 1.0
30 05 0.0 0.5 05 05 05 1.0 0.0 0.0
31% 0.5 0.0 0.0 05 05 05 05 0.0 0.0
32% 0.5 1.0 1.0 1.0 05 05 05 0.0 0.0
33% 0.5 0.0 0.0 00 1.0 05 05 0.0 0.0
34% 0.0 0.0 0.0 00 05 05 05 0.0 0.0
35% 0.5 0.5 0.0 05 1.0 00 05 0.0 0.0

36% 0.5 0.0 0.0 00 1.0 00 1.0 0.0 1.0
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Table 2 Computing results

T IR SCHR[4107 ATk
Zii) Zii Zii)
1 v v v
2 v v v
3 v I I
4 I I II
5 I 111 I
6 I II 11
7 I II 11
8 I II 11
9 I II 11
10 I II 11
11 111 111 111
12 v \Y% v
13 I II 11
14 111 111 111
15 I 111 I
16 I 111 I
17 I II 11
18 I 111 11
19 v \Y% v
20 v v v
21 v v \Y%
22 I I II
23 I I 11
24 v \Y% v
25 v v v
26 v VI \Y%
27 v v v
28 v I 11
29 v v v
30 v v v
31* VI VI \Y%
32% I 111 I
33%* VI v \Y%
34%* VI VI \Y%
35% v VI \Y%
36* \4 \4 \4
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Table 3 Slope samples and their stabilities

H'5 y/(N/m’) c¢/kPa @/C )y /(C) H/m 7y P

1 22.4 100 350 450 100 040 0.90 0
2 20.0 200 360 450 500 050 0.83 0
3 20.0 0.1 360 450 500 025 0.79 0

20.0 0.1 360 450 500 0.50 0.67 0
5 22.0 0.0 40.0  33.0 8.0 035 145 1
6 24.0 0.0 40.0  33.0 8.0 030 1.58 1
7 20.0 0.0 245 200 8.0 035 1.37 1
8 18.0 0.0 30.0 200 8.0 030  2.05 1
9 27.0 40.0 350 43.0 4200 025 1.5 0

10 27.0 500 400 420 4070 025 144 1
11 27.0 350 350 420 3590 025 127 1
12 27.0 375 350 37.8 3200 025 124 1
13 27.0 320 330 426 3010 025 1.16 0
14 27.0 320 330 422 2890 025 130 1
15 27.3 140 310 410 1100 025 125 1
16 27.3 315 297 410 1350 025 125 1
17 27.3 16.8  28.0 50.0 905 025 1.25 1
18 27.3 26.0 1.0 500 920 025 125 1
19 27.3 100 390 410 511.0 025 147 1
20 27.3 100 39.0 40.0 4700 025 143 1
21 25.0 46.0 350 47.0 4430 025 1.28 1
22 25.0 46.0 350 440 4350 025 137 1
23 25.0 46.0 350 46.0 4320 025 1.23

24 26.0 1500 450 30.0 2000 025 1.20
25 18.5 25.0 0.0 30.0 6.0 025 1.09

= - =)

26 18.5 12.0 0.0 30.0 6.0 025 0.78
27 22.4 100 350 300 10.0 025 2.00 1
28 21.4 10.0 303 300 200 025 1.70 1

29 22.0 100 360 450 500 025 1.02 0
30 22.0 200 360 450 500 025 0.8 0
31 12.0 0.0 300 350 4.0 025 1.46 1
32 12.0 0.0 300 450 8.0 025 0.80 0
33%* 12.0 0 300 350 4.0 025 1.44 1

34% 31.3 68.0 37.0 49.0 2000 025 1.20 0
35% 20.0 200 360 450 500 025 096 0
36* 27.0 40.0 350 47.1 2920 025 1.5 0
37* 25.0 550 360 445 2990 025 155 1
38% 27.3 100 39.0 40.0 4800 025 145 1
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Table 4 Computing results
G5 MRMOPERE ARSOTIE gy WMIBRCTERE RSOk

1 0 0 20 1 1
2 0 21 1 1
3 0 0 22 1 1

0 0 23 1 1
5 1 1 24 0 0
6 1 1 25 0 0
7 1 1 26 0 0
8 1 1 27 1 1
9 0 1 28 1 1
10 1 1 29 0 0
11 1 1 30 0 0
12 1 1 31 1 1
13 0 1 32 0 0
14 1 1 33% 1 1
15 1 1 34 0 1
16 1 1 35% 0 0
17 1 1 36% 0 1
18 1 1 37+ 1 1
19 1 1 38% 1 1
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