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Quantitative evaluation of geological structure complexity:
with Guobei coal mine as example

SHU Jiansheng®, JIA Jiancheng®, WANG Yaozhong?, GONG Wen?

(1. Xi'an Branch, China Coal Research Institute, Xi'an 710054, China;
2. Guobei Coal Mine, Huaibei Coal Mining Group, Guoyang 233600, China)

Abstract: Aiming at the problems of geological structure developed in Guobei coal mine, which seriously impactes
coal production, through careful analysis of the fault characteristics and distribution law, three aspects of represen-
tative factors, i.e. fault development characteristics, sedimentary media, economic-technical conditions were taken
to establish a structure assessment index model, and to predict the geological structural complexity of the different
sections according of same character to the grey correlation analysis method and index evaluation method of blocks.
Same character of the results showed that the evaluation results were similar with the results exposed by the coal
mine, the reliable results provide references for production of coal mine.

Key words: geological structure; quantitative evaluation; assessment index; grey correlation analysis method; block of
identical character
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Fig. 1 Structure map of Guobei coal mine
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Table 1 Division principle of blocks of identical characters
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Fig. 2 Structure assessment index model of Guobei coal mine
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Table 2  Statistics of assessment indexes
M F A S o R D E M F A N o R D E
1 0.08 0.08 0.22 0.26 052 0.21 056 0.06 21 0.00 0.00 0.08 072 030 033 0.78 100
2 0.14 012 031 019 0.71 0.21 0.32 0.03 22 0.00 0.00 0.06 060 1.00 0.01 0.76 0.08
3 0.10 0.08 0.28 0.10 059 0.01 0.62 0.08 23 0.02 003 080 034 057 020 0.89 0.46
4 0.22 0.17 0.06 041 052 018 098 0.20 24 0.10 0.20 0.17 0.73 0.24 0.18 0.62 0.07
5 0.04 010 0.21 081 0.79 0.12 041 0.05 25 0.00 0.00 0.05 100 0.63 1.00 0.43 0.03
6 0.05 0.03 020 0.73 053 044 056 0.12 26 0.00 0.00 0.25 096 050 0.77 0.89 0.12
7 0.08 0.03 0.03 094 0.73 0.30 0.00 0.00 27 0.03 004 030 056 039 062 065 0.07
8 0.00 0.00 0.00 0.60 0.67 0.36 0.17 0.01 28 0.32 038 019 0.11 013 0.13 0.78 0.12
9 0.16 0.13 0.07 069 065 037 014 0.01 29 1.00 1.00 0.04 011 011 0.28 0.86 0.13
10 0.15 0.14 0.17 021 034 0.15 035 0.02 30 049 049 031 014 021 063 090 0.21
11 0.04 0.04 081 004 034 036 081 0.14 31 0.14 021 0.23 0.04 0.28 0.60 090 0.25
12 0.04 0.06 011 052 031 0.28 / / 32 0.15 0.17 011 031 039 061 094 0.26
13 0.05 0.05 1.00 0.10 0.15 0.39 / / 33 0.00 000 0.21 025 066 037 052 0.04
14 0.02 0.02 030 0.71 0.00 0.20 0.41 0.05 34 0.00 0.00 0.02 0.23 058 037 052 0.04
15 0.04 006 0.21 050 0.05 020 0.22 0.02 35 0.02 0.02 0.19 0.00 054 0.13 / /
16 0.00 0.00 0.02 049 0.11 0.29 0.06 0.00 36 0.05 0.07 0.8 0.15 0.77 037 0.70 0.07
17 0.02 0.01 0.25 0.64 0.07 051 052 0.08 37 0.06 0.07 0.06 034 081 034 100 0.27
18 0.00 0.00 0.05 099 023 045 0.73 0.13 38 0.15 023 0.17 025 013 005 0.79 0.21
19 0.00 0.00 0.14 042 038 0.00 049 0.07 39 0.09 0.10 020 0.23 060 049 0.79 0.10
20 0.05 0.09 020 0.38 0.72 0.66 0.44 0.07 40 0.00 0.00 0.23 0.02 064 032 063 0.06
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Table 3 Association matrix between assessment indexes
M F A S 0] R D E
1.00 0.97 0.77 0.62 0.59 0.67 0.53 0.84
0.97 1.00 0.78 0.62 0.59 0.68 0.54 0.85
0.77 0.78 1.00 0.63 0.63 0.70 0.61 0.80
0.62 0.62 0.63 1.00 0.66 0.69 0.60 0.65
0.59 0.59 0.63 0.66 1.00 0.67 0.65 0.63
0.67 0.68 0.70 0.69 0.67 1.00 0.63 0.67
0.53 0.54 0.61 0.60 0.65 0.63 1.00 0.54
0.84 0.85 0.80 0.65 0.63 0.67 0.54 1.00
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Fig. 3 Positive correlation between the
fault density and strength
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Fig. 4 Positive correlation between the sandstone-mudstone
ratio and the fault density
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Table 4 Assignment principle of the area index

A [km?
5=1.60 0.00
1.60 $=0.80 0.125
0.80 S§=0.40 0.25
0.40 S§=0.20 0.50
0.20 S§=0.10 0.75
0.10 § 1.00
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Table 5 Weighting coefficient of the advantageous
assessment index

M F R E
1.00 0.97 0.67 0.84
a 0.29 0.28 0.19 0.24
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Table 6 Evaluation standard of structural complexity
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Table 7 Structural complexity type of blocks

1 043 061 21 019 177
2 060 056 22 017 138
3 055 043 23 145 062
4 016 135 24 035 136
5 042 114 25 015 1.95
6 040 1.1 26 049 1.39
7 012 178 27 058  0.96
8 006 167 28 040 061
9 017 160 29 014 151
10 035 0.83 30 059 084
11 146 029 31 046 057
12 025 1.10 32 025 1.08
13 179 020 33 042 058
14 058 1.02 34 010 1.06
15 042 082 35 038 054
16 009 154 36 037 077
17 050 1.01 37 016 125
18 015 1.86 38 036 092
19 031 0094 39 041 065
20 040 1.06 40 045 035
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