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Abstract

In recent years, along with the exploitation of shallow resources in the eastern mining areas, in or-
der to meet the needs of resources, coal mining has also developed from shallow mining to deep
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mining, and the “three highs and one disturbance” brought about by deep coal seam mining is the
problem of deep coal seam mining caused by high stress, high temperature, high water pressure and
severe mining disturbance. Among them, the problem of sudden water caused by high water pres-
sure is particularly serious. Gubei 13521 work surface due to the increase in mining depth, the bot-
tom Taiyuan group ash karst crack pressure aquifer has a greater impact on the working surface
mining, so in order to reduce mining risk, there is urgent need to carry out ground area manage-
ment. At this stage, it is more efficient method for regional governance: injection reinforcement. In
this paper, taking the regional management project of 13521 working surface slurry in the eastern
Gubei coal mine as an example, this paper compares the actual evaluation effect of slurry with the
simulation evaluation of AHP, and has some reliability compared with the actual comparison.

Keywords

Limestone Water Damage, Grouting Reinforcement, AHP, Grouting Effect Evaluation

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

AR H ARV R FH R, 2RI, SERNAR &R, HEE RN -SRIV
EZEL1] 2] [3], BEEEEE ) 69 m, S8E 12X A 1R 2.6~10.2 m, *F¥) 7.6 m; _EF 4-1 B2 66.5~75.3
m, F¥70.6m; FEE 17K 14.6~254m, V21191 m; KX HEREHE, WOZHEE, —KE 1~3 2
RHEIAT: BEERERE, BREIEEM] [5]. NRESIE LR AN, BFHEASTR 1 HE. H 1
T E I RS2 SRR B /K SE B, KO 2R 2. ik, @57 T3l - HFER RS, FIASE T
T 2R 00 RN F5 7K 2 et AT IA B AT 22 AR H

13521 SR X T A T 5 A2 Je i R SR ALK S VR L BRI, Forf Gl R Bk ZE A |2 AR B2
FKEIKZ, JEEEN 29.6~35 m, “FHIEREN 32.3 m. #idJERAR 1A IE 2B 5 RS 2B T AR, (At
KRN E R AT K EB G o ARSCLABACET A6, 456 AHP X E AR X VRS X 3825 & A B T4
V6]

2. GERFLX B

13521 AR EA R M AR ERH R RS [ 7] RIE TAEm SRS IR =B EdE. , TERAT
WrZE 14 2%, FA X RIS B RIWNE 2 2%, 43708 Fg854 1 Fg960 (N~ 1). 13521 TAEMMER B
fase, ERReAEE.

Table 1. Three-dimensional seismic exploration and interpretation of faults in 13521 working face
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Figure 1. Schematic diagram of drilling well structure for exploration and treatment of surface area in Nanyi 1 coal mining area
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Figure 2. Hierarchical analysis structure diagram
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Table 2. Discrimination scale of each element in the judgment matrix
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Table 3. Judgment matrix and weights for comprehensive evaluation of regional governance

3. REGREGA TN FIETEE SIE

A B, B, B; Wi
B, 1 1 1/5 0.1429
B, 1 1 1/5 0.1429
Bs 5 5 1 0.7143
Table 4. Judgment matrix and weights for borehole quality evaluation
4. SFLREITNAFIRTERESIE
By C G, Cs Wi
C 1 1/3 1/3 0.1429
G, 3 1 1 0.4286
Cs 3 1 1 0.4286
Table 5. Judgment matrix and weights for grouting quality evaluation
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Cy 1 172 1 1 172 172 0.1071
Cs 2 1 12 3 12 3 0.1946
Cs 1 2 1 1 1/3 2 0.1589
(o] 1 1/3 1 1 1/4 12 0.0892
Cs 2 2 3 4 1 2 0.3241
Cy 2 1/3 12 2 172 1 0.1261
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Table 6. Judgment matrix and weights of effect test evaluation
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Table 7. The value table of random consistency index R.I. with different matrix betweennesses
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Amax 3.0000 3.0000 6.6017 7.7173
B ClIL 0.000 0.000 0.12034 0.11955
— kg
R.I 0.58 0.58 1.24 1.32
C.R. 0 0 0.097 0.091

MG A ETHSR A& H AR 2 RIS I I AU I 2~8 From. 9 7 SEIUE IS LR prY, B
AT S AR . Ht RO R R

m
C :Zc,.jb/, i=12,---,n
J=1

I TSRS A S BRI R ML 9.

Table 9. Priority weight of grouting effect evaluation index
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B, B, B;
G HERED)
0.1429 0.1429 0.7143
C 0.1429 0 0 0.0204
(@) 0.4286 0 0 0.0612
Cs 0.4286 0 0 0.0612
Cy 0 0.0955 0 0.0136
Cs 0 0.1948 0 0.0278
Cs 0 0.1590 0 0.0227
C; 0 0.1002 0 0.0143
Gy 0 0.3243 0 0.0463
Gy 0 0.1262 0 0.0180
Cio 0 0 0.2226 0.1590
Ci 0 0 0.0453 0.0324
C 0 0 0.1350 0.0964
Ci3 0 0 0.0326 0.0233
Cy 0 0 0.1060 0.0757
Cs 0 0 0.2094 0.1496
Cis 0 0 0.2488 0.1777
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Table 10. Classification of grouting effect grade level
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