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Classification of surrounding rock stabilities based on projection
pursuit interpolation model
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(1. Department of Environmental Engineering, Anhui University of Architecture, Hefei 230022, China;
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Abstract: Because of multifactor synthetic effect, accurate classification of surrounding rock mass stability has always been a
difficult problem. Five key factors are chosen to construct the model. In addition, because of few standard samples, fifty standard
samples are produced by the way of stochastic interpolation on basis of classification standard. Aiming at the above complex
optimization, genetic algorithm is used to get the optimal projection direction. On the basis of the direction, projection pursuit
interpolation model is given. Subsequently, five unknown samples are classified based on the model. The classification results are
consistent with that from other methods. Therefore, it is effective and reliable. Moreover, particular score of each sample could be
computed by the model; so it has more precise classification and is a more promising method.
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Table 1 Standard of surrounding rock mass stability classification
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FARUERTOL  BUERE

HARE D PEIHUR IR R, /MPa A ARTE IR S K, HURKYB/KE W/L - (min- 10m)" ELRSL S

Rt [ 0.00~0.10 200~300

BrasE 11 0.10~0.25 100~200
FEARTE m 0.25~0.40 50~100
AEE v 0.40~0.60 25~50
AT E \% 0.60~1.00 0~25

0.75~1.00 0~5 9~10
0.55~0.75 5~10 7~9
0.30~0.55 10~25 4~7
0.15~0.30 25~125 2~4
0.00~0.15 125~250 0~2
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Table 2 Characteristics of samples

FEA SRR SREPURE AR MR KBKE o TERIR
%% f8bED  JERJ/MPa  fEEK, /L-(@min-10m)’ #J

1 0.12 185.5 0.89 6 8
2 0.27 176.4 0.80 8 7
3 0.08 158.2 0.94 6 7
4 0.04 201.1 0.97 5 9
5 0.24 181.9 0.92 9 8
R 3 TUACE G M HERE A
Table 3 Preprocessed standard samples

HRI AL

HARTE R

BHERE MR MHEN “f;jf wjm i:g
D R K. =X S¥Y
0.971 0.909 0.977 0.999 0.987 5
0.966 0.900 0.973 0.998 0.959 5
0.966 0.892 0.966 0.997 0.946 5
0.950 0.852 0.951 0.997 0.944 5
0.947 0.826 0.929 0.996 0.939 5
0.936 0.818 0.863 0.995 0.937 5
0.934 0.814 0.818 0.995 0.934 5
0.918 0.784 0.814 0.987 0.931 5
0.918 0.718 0.808 0.983 0.912 5
0.910 0.695 0.780 0.980 0.904 5
0.857 0.576 0.732 0.979 0.874 4
0.849 0.566 0.729 0.978 0.818 4
0.849 0.559 0.723 0.977 0.792 4
0.826 0.518 0.711 0.977 0.788 4
0.820 0.493 0.693 0.976 0.779 4
0.803 0.485 0.640 0.975 0.773 4
0.801 0.481 0.605 0.975 0.768 4
0.777 0.451 0.601 0.967 0.763 4
0.777 0.385 0.596 0.963 0.724 4
0.765 0.361 0.574 0.960 0.708 4
0.707 0.288 0.527 0.957 0.661 3
0.699 0.283 0.523 0.955 0.577 3
0.699 0.279 0.516 0.950 0.538 3
0.676 0.259 0.501 0.950 0.532 3
0.670 0.246 0.479 0.949 0.518 3
0.653 0.242 0.413 0.946 0.510 3
0.651 0.240 0.368 0.946 0.502 3
0.627 0.226 0.364 0.922 0.494 3
0.627 0.192 0.358 0.909 0.436 3
0.615 0.181 0.330 0.900 0.411 3
0.542 0.144 0.286 0.880 0.374 2
0.532 0.142 0.284 0.869 0.318 2
0.532 0.140 0.280 0.832 0.292 2
0.501 0.130 0.271 0.830 0.288 2
0.493 0.123 0.257 0.824 0.279 2
0.471 0.121 0.218 0.807 0.273 2
0.468 0.120 0.191 0.804 0.268 2
0.436 0.113 0.188 0.644 0.263 2
0.436 0.096 0.185 0.562 0.224 2
0.420 0.090 0.168 0.502 0.208 2
0.284 0.061 0.136 0.475 0.174 1
0.264 0.058 0.134 0.461 0.118 1
0.263 0.056 0.130 0.415 0.092 1
0.201 0.046 0.121 0.413 0.088 1
0.186 0.040 0.107 0.405 0.079 1
0.142 0.038 0.068 0.384 0.073 1
0.136 0.037 0.041 0.380 0.068 1
0.073 0.029 0.038 0.180 0.063 1
0.071 0.013 0.035 0.078 0.024 1
0.040 0.007 0.018 0.003 0.008 1
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Fig.1 Scatter dots of projection value and its grade
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1, 2 (i) < 0.476
V(i) = {1+ (2" (i) - 0.476)/(0.591- 0.476),  (2)
0.476 < z* (i) < 0.591

2, 0.591< 2" (i) < 0.946
V(i) =12+ (z"(i) - 0.946) /(1.041-0.946), (3)
0.946 < 2" (i) < 1.041

3, 1.041< 2* (i) <1.369
V(i) =13+ (2 (i)~ 1.369)/(1.474-1.369), (&)
1.369 < 2" (i) < 1.474

4,1474<2°()<1.775
V(i) =44+ (2" (i)~ 1.775)/(1.889 - 1.775),  (5)
1.775 < 2" (i) <1.889

V(i) =5, 1.889 < z* (i) 6)
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Table 4 Assessment results of different methods
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