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Hierarchical Comprehensive Evaluation on Working
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Abstract: The evaluation on the working environment of mining face is an important link to
promote safety production and individual protection in mines; the construction of an evaluation
model suitable for the working environment characteristics is of great significance to realize the
precise control of the working environment. This paper proposes an evaluation model composed
of evaluation factor system, evaluation method, and grade. On the characteristics of the mining
face, a working environment evaluation system was established by the analytic hierarchy process;
on the environment standards in mines, an evaluation grade classification was established. Then,
in the evaluation model constructed by grey correlation analysis, the correlation degree, obtained
by the combination of the correlation coefficients and weights of the evaluation indexes, was used
to quantitatively evaluate the working environment of the mining face. The application process of
the model was illustrated based on the working environment of six driving faces. The results
show that the model is suitable for the mine in terms of characteristics, normalization and quanti-
fication.
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Table 5 Mean random consistency index Ig
1 2 3 4 5 6 7 8 9 10
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Table 6 Sample data of A; and A,
/dB /C /% /(mesh [p /(mgem®) e(CHD /% (02 /%
1 90 28 85 2.5 11. 80 0. 27 21. 7
2 38 22 56 L9 3. 83 0. 58 20. 5
3 55 20 92 L5 7. 45 0. 76 19. 8
4 64 24 63 0.9 5. 64 0. 98 18 6
5 78 25 75 L2 9. 87 0. 85 17. 3
6 15 16 68 L0 8 66 0. 45 19. 1
15 16 56 2.5 3. 83 0. 27 217
7 A A
Table 7 Normalization data of A; and A,
/dB /C /% /(me+s!) |p /(mge+m?) o(CHy) /% o(02) /%
1 6. 000 1. 750 1. 518 1. 000 3. 081 1. 000 1. 000
2 2533 1. 375 1. 000 0. 760 1. 000 2. 148 0. 945
3 3. 667 1. 250 1 643 0. 600 1. 945 2. 815 0. 912
4 4. 267 1. 500 1 125 0. 360 1. 473 3. 630 0. 857
5 5. 200 1. 563 1. 339 0. 480 2. 577 3. 148 0. 797
6 1. 000 1. 000 1 214 0. 400 2. 261 1. 667 0. 880
1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
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Table 8 Normalization difference between the optimal sequence and sequence 1-6
/dB /C /% /(mesD |p /(mgem?®) | CH)/% (0 /%
1 5. 000 0. 750 0. 518 0 2. 081 0 0
2 1. 533 0. 375 0 0. 240 0 1. 148 0. 055
3 2. 667 0. 250 0. 643 0. 400 0. 945 1. 815 0. 088
4 3. 267 0. 500 0. 125 0. 640 0. 473 2. 630 0. 143
5 4. 200 0. 563 0. 339 0. 520 1. 577 2. 148 0. 203
6 0 0 0. 214 0. 600 1. 261 0. 667 0. 120
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Table 9 Correlation coefficient of Ay and A,

/dB /C /% /(me+s?t) |p /(mge+m 3) ¢(CH, )/ % ¢(O; )/ %

1 0. 333 0. 769 0. 828 1 000 0. 546 1. 000 1. 000

2 0. 620 0. 870 1. 000 0. 912 1. 000 0. 685 0. 978

3 0. 484 0. 909 0. 796 0. 862 0. 726 0. 579 0. 966

4 0, 434 0. 833 0. 952 0. 796 0. 841 0. 487 0. 946

) 0. 373 0. 816 0. 881 0. 828 0. 613 0. 538 0. 925

6 1 000 1. 000 0. 921 0. 807 0. 665 0. 790 0. 954
2.2 ; 6 L,
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Table 10  Correlation degree of the evaluation system
/dB /C /% J(mesD | p /(mgem?® | oCHD/% | oO/%

1 0. 333 0. 769 0. 828 1. 000 0. 546 1. 000 1. 000 0. 876
2 0. 620 0. 870 1. 000 0. 912 1. 000 0. 685 0. 978 0. 918
3 0. 484 0. 909 0. 795 0. 862 0. 726 0. 579 0. 966 0. 852
4 0. 434 0. 833 0. 952 0. 796 0. 841 0. 487 0. 946 0. 803
5 0. 373 0. 816 0. 881 0. 828 0. 613 0. 538 0. 925 0. 798
6 1. 000 1. 000 0. 921 0. 806 0. 665 0. 789 0. 954 0. 903
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Table 11  Evaluation grade
/dB /C /% /(mes!) |p /(mg+m?) e(CH) /% 002/ %
1 0~20 15~18 50~60 2~25 2~4 0. 2~0. 4 21~22
1 20~40 18~21 60~70 1 5~2 4~6 0. 4~0. 6 20~21
1 40~60 21~24 70~80 L 0~L5 6~38 0. 6~0. 8 19~20
I\ 60~80 24~27 80~90 0.5~1.0 8§~10 0.8~10 18~19
V >80 27~30 90~100 0~0. 5 10~12 1. 0~1 2 17~18
11 12
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Table 12 Score and ranking of the evaluation system
An Are Aqs Ay Az Az Az
1 60 60 70 100 60 100 100 85. 10
2 90 80 100 100 100 90 90 90. 88
3 80 90 60 80 80 80 80 79. 87
1 70 80 90 70 90 70 70 75 67
5 70 70 80 80 70 70 60 66. 95
6 100 100 90 70 70 90 90 88 78
0. 031 2 0. 163 8 0. 089 6 0. 048 7 0. 1111 0. 1111 0. 444 5 —
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