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Study of top-coal flow mechanism under interval and multi—grouping

top—coal caving technology in extra thick coal seam

WANG Shen, HUANG Zhenyu, LI Dongyin,ZHANG Weiyu, WANG Zuguang, LI Huamin
(School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454003 , China)
Abstract ; Fully—mechanized top—coal caving mining method has become the main high—yielding and high—efficiency mining method in
China’ s extra—thick coal seam,but it still faces the problems of low coal production rate and high mixed gangue ratio. The longwall work-
ing face No. 8222 of Tashan Coal Mine with a coal seam average thickness of 12 m,adopts a novel "large—middle—small-micro" interval
top—coal caving method. In order to study the mechanism of the caving method and improve the caving efficiency,and to provide the basis
for the development of intelligent caving control program, this study performed CDEM software and theoretical analysis method to
investigate the grouping approach,the corresponding top—coal movement law , the characteristics of coal rock interface and the top—coal ca-
ving rate,and finally revealed the effect of the number of caving openings on the caving body shape. The numerical simulation results show
that under the condition of top—coal thickness being 12 m and the principle of " gangue appears, caving opening closes" ,the number of ca-
ving openings in the group is 9. The field test also confirms that the optimal caving opening number is 9 in a group,of which the top—coal
recovery rate, mixed gangue rate and coal recovery rate are 80.53% ,4.00% and 85.31% ,respectively. In addition, the number of hydraulic
supports in the group has a great influence on the shape of top—coal caving body. When the number of hydraulic supports in a group is

small , the influence between adjacent caving hoppers in the first stage of top—coal caving is greater,and the possibility of forming abnormal
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top—coal in their middle is greater. In the next stage of top—coal caving, mixed gangue is easy to occur,resulting in the increase of residual

coal between the adjacent caving openings. The optimal group spacing is proportional to the coal seamthickness. For the extra—thick coal

seam , reasonable increase of the group spacing can effectively reduce the amount of top coal left between hydraulic supports and improve

the top—coal recovery rate.Research results is of significance to provide a reference for the reasonable determination of the technology and

parameters of the fully—mechanized top—coal caving in the extra thick coal seam.

Key words: extra coal seam; interval top—coal caving; top—coal caving; top—coal recovery rate
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Table 1 Numerical model parameters

B 320 b= JELRE/m WA A2 /m
21 3.4 0.1
Jehit 1 0.6 0.1
)22 3.6 0.2
TouJs
Jeht 2 0.4 0.2
M2 3 3.6 0.2
Je kit 3 0.4 0.2
Al 4.0 0.3
B
A2 4.0 0.3

SEEEINGT 8222 TARMIME A YL 2+ 28,
B AR USROS R PR A T 4R I B A
HIORURL, BCE TR BE IR IR T1 o 0, % AR L
NEESE AL B S B 2,
®2 BRERYEHFER

Table 2 Physical and mechanical parameter of coal and rock

. L/ PR bihrg  FERI, NEH
Feyis . o HEL/N=M

(kg -m™>) H/GPa BE/MPa  MPa  ff/(°)
o 1364 2 0.27 0 0 32.65
Fepal 2552 10 0.10 0 0 31.24
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Table 3 Experimental scheme of top—coal caving
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Table 4 Top—coal release rate at different levels of

different coal release schemes

TR 1 3R/ %

T
FEL FE2 HE3I HEL FES FEe

14 7057 6238 57.08  49.73 3885  22.39
2 — — 7.64 1625 2339 2294
B3R — — — — 10.55 1877
BI5 1% 288 1266 1034 1052 449  11.08
3.2 EKMHERSEITST

A5 J7 SR TROBE R 5 TRORE TS A 3R 5, il
5 AT, B 20 N SCORBR SN, TR AR B 5
WIR R BUERLE SRR W] 7E WAT G 4%
22

T 2N SR Ry 9 B TOUGE R HE e R A R
RS AEFHFERTUERHRFERR HE
Table 5 Top-coal caving rate and coal recovery rate of

different coal mining schemes

PUREAE  TUREE DU TURECE SRR

I it/m? it/m? BE/m? R/ % R/ %
1 316.89 965.91 709.499 73.45 80.01
2 316.89 965.91 724.739 75.03 81.20
3 316.89 965.91 725.019 75.06 81.22
4 316.89 965.91 738.936 76.50 82.31
5 316.89 965.91 746.539 77.29 82.90
6 316.89 965.91 726.181 75.18 81.31
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Fig.8 Effects of caving openings of interval grouping

caving method on top—coal caving body and funnel
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