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Abstract

In order to solve the safety problem of short distance mining in No. 11 and No. 10 coal seams, the
geological conditions of surrounding rock in short distance mining must be classified. Firstly, the
theories of surrounding rock classification in various projects at home and abroad are analyzed.
According to the unique geological mining conditions of the close seam in a coal mine in Shanxi,
we have obtained the factors related to the classification of the close seam surrounding rock in a
coal mine in Shanxi, including the general classification of the surrounding rock system, definition
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of surrounding rock area, determination of surrounding rock parameters, structural parameters
in the system, hydrogeological parameters, mining parameters of upper and lower seams, con-
struction relationship parameters of upper and lower seams, surface morphological parameters
and other factors related to the safe mining of the close seams. The corresponding surrounding
rock grades are divided, and the basic classification method of surrounding rock geological system
of close coal seam mining in a coal mine in Shanxi Province under the influence of complex factors
is constructed.
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Figure 1. Layout plan of working face
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Figure 2. Characteristics of top and bottom slate
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Table 1. Scoring table of saturated uniaxial compressive strength of rock
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Table 2. Scoring table of rock elastic wave
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Table 3. Scoring table of joint conditions in rock body
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Table 4. Scoring table of RQD score of rock quality index
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Table 5. Scoring table of coal seam inclination

=5 REMATFSE

BEZ Wi cue B
TR JZ (<8) 5
R Z(8°~25°) 4
TR = (25°~45°) 3

BRMEIZ (>457) 2

DOI: 10.12677/me.2022.102020 157

Al AR


https://doi.org/10.12677/me.2022.102020

iR

2) MEZEIER C2

ARE SR b F 8RR ) 0185 100 S Heoxh BRI SE MR FEE - Rl 73 PR S AN 2 6 TS

Table 6. Scoring table of coal seam buried depth
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Table 7. Scoring table of joint spacing in surrounding rock system
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Table 8. Scoring table of characteristic score of discontinuity structural plane
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Table 9. Scoring table of influence degree of discontinuity structural plane
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Table 10. Scoring table of hydrogeological parameters
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Table 11. Scoring table of coal mining technology
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Table 12. Scoring table of working face layout of lower coal seam
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Table 13. Scoring table of mining speed
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Table 14. Scoring table of goaf condition
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Table 15. Scoring table of coal pillar condition
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Table 16. Scoring table of state score of interlayer strata
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Table 17. Scoring table of surface morphological parameters
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Figure 3. Evaluation hierarchy model of surrounding rock geological system of close coal seam
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Table 18. Index importance classification and its standards
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Table 19. Average consistency index RI
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n 1 2 3 4 5 6 7 8 9
RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45
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Table 20. Judgment matrix of evaluation layer

3 20. VRN REVFIERRERE

X A B c D E F G H W (Xi/X)
A 1 1 5 2 4 2 5 0.2094
B 1 1 5 1 2 4 2 5 0.2094
c 1/5 1/5 1 1/5 13 172 13 1 0.0376
D 1 1 5 1 2 4 2 5 0.2094
E 1/2 1/2 3 1/2 1 2 1 3 0.1147
F 1/4 1/4 2 1/4 1/2 1 12 2 0.0673
G 1/2 12 3 172 1 2 1 3 0.1147
H 1/5 1/5 1 1/5 13 172 1/3 1 0.0376
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Table 21. Judgment matrix of each index layer
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D1 1 112 13 0.1618
D2 2 1 1/2 0.3088
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“A RS F
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F1 1 1/2 1 0.25
F2 2 1 2 0.50
F3 1 112 1 0.25
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Y/G Gl G2 G3 W (G/G)
Gl 1 2 1/3 0.2941
G2 172 1 1/2 0.1765
G3 3 2 1 0.5294

GEFSE, VORI AITAERE BOCRFE (1 Ay, =80323, n=8, CI="m""_00046, RI=141,
Cl . "
CR= Ao 0.00326 < 0.10 , &S5 .

2 B MR A FIIGTA B J KR A A =3 n=3, CI="=loo,

RI =0.58 ,

Cl .
CR= o 0<0.10, i —F A5

DOI: 10.12677/me.2022.102020 164 i AR


https://doi.org/10.12677/me.2022.102020

L o, — sl = p )i’max_n

B DX 5 e fa b C ) W 0 B ot RAFAEME A =2, n=2, Clzﬁzo, RI =0,

Cl - .
CR= Ao 0<0.10, & — B kL.

FlE RGN IE S D JI W5 b s KFFIEAE A, =3.0092, n=3, cl = Zmx =" 6 0046,
Rl =058, CR= % =0.0079<0.10 , i & —BtkA 5 .

. . =, y lmax_n
S EER S F R W B s KRR A, =3, n=3, cuﬁ:o, RI =058 ,

Cl "
CR= Ao 0<0.10, i —FrEAG 5

E R EREE R %R G MR R R E A =3.0356, n=3, CI=2m""_0067g,

n-1
Rl =0.58, CR= % =0.03<0.10, & —EHEAL.
FARPR CoXT i HARIIBLE W (AIC), W3 22, RPN RE B2 Bl Hh iR 2R 40 3 B 52w IR 226 [l o b
RGN IR, W& 23,

Table 22. Weight of each index to the overall objective
22, Higtrxtis BARHIAE

Xiz A/0.2094 B/0.2094 C/0.0376 D/0.2094 E/0.1147 F/0.0673 G/0.1147 H/0.0376 W (Z/X)

Al 0.4 0.0838
A2 0.2 0.0419
A3 0.4 0.0838
B 1 0.2094
C1 0.75 0.0282
C2 0.25 0.0094
D1 0.1618 0.0339
D2 0.3088 0.0647
D3 0.5294 0.1109
E 1 0.1147
F1 0.25 0.0168
F2 0.50 0.0337
F3 0.25 0.0168
Gl 0.2941 0.0337
G2 0.1765 0.0202
G3 0.5294 0.0607
H 1 0.0376
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Table 23. Weights of main factors affecting the evaluation of surrounding
rock geological system of close coal seam
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Table 24. Classification of surrounding rock geological system of close coal seam
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