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Fig. 1  Distribution map of the three major mining areas in
Wudong Coal Mine
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Table 1 No. 4 hydraulic support coal drawing block degree

o A He g - 35 Y g i 43 5L BBUR
7 Bl /em /em kg 1% 53 801%
<10 5.0 7.69 13.83 13.83
10~15 12.5 5.41 9.73 23.56
15~20 17.5 4.17 7.50 31.06
20~25 225 1.47 2.64 33.70
25~30 27.5 4.84 8.71 4241
30~35 325 14.62 26.30 68.71
35~40 375 17.40 31.29 100.00
Bt / 55.60 100.00 /
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Table 2 No. 12 hydraulic support coal drawing block degree

o0 A B 2 3 ez J5T o 4 4 3y
3 [l /em /em /kg 1% %
<10 5.0 8.92 12.63 12.63
10~15 125 2.97 421 16.84
15~20 17.5 3.17 4.49 21.33
20~30 25 2.89 4.09 25.42
30~40 325 9.90 14.02 39.44
40~50 37.5 21.00 29.75 69.19
50~55 525 21.80 30.81 100.00
Bt / 70.60 100.00 /
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Table 3 No. 24 hydraulic support coal drawing block degree

T P 2 ¥ P B gy g L Y5AYsig
U [l /em /em /kg 1% 53 801%
<10 5.0 10.25 14.60 14.60
10~15 12.5 2.07 2.95 17.55
15~20 17.5 4.11 5.85 23.40
20~25 22.5 2.13 3.04 26.44
25~30 275 3.47 4.94 31.38
30~35 32.5 18.28 26.07 57.45
35~40 37.5 29.90 42.55 100.00
Mt / 70.21 100.00 /
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Fig. 4 Measured curve of top coal lumpiness distribution of size
distribution (a) and component (b)
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Table 4 Mean, standard deviation and coefficient of variation
of top coal lumpiness

R e [ 4548 /em b i 2 /em A5 5 R
44 27.587 12.746 0.46
124 39.238 17.320 0.44
24# 28.496 11.897 0.42
#% ik 31.774 13.988 0.44
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Table 5 Percentage of overall top coal lumps in the working
face

TR E F/em  Fiik/ke FESE/% RBETES /%
<10 26.86 13.68 13.68
10~15 10.45 5.32 19.00
15~20 11.45 5.83 24.83
20~25 3.60 1.83 26.66
25-30 11.15 5.68 32.34
30~35 23.67 12.05 4439
35~40 49.03 24.96 69.35
40~50 17.40 8.86 78.21
50~55 42.80 21.79 100.00
Bt 196.41 100.00 /
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Table 6 Parameters of simulated gangue particles
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LR 2x10° 2x10° 1440 0~30 0.4
L2 2x10° 2x10° 1440 40~55 0.4
R 2x10° 2x10° 1440 30~40 0.4
B A 4x10° 4x10* 2500 40~60 04
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Table 7 Simulated top coal particle lumpiness grading table

A5 J2 Ao TURE R PR B 15 LE /9%
T4 B J32 3 [l /em

A T oz TR 3 T

<10 42.29 / /
10~15 16.45 / /
15~20 18.03 / /
20~25 5.67 / /
25~30 17.56 / /
30~35 / / 32.56
35~40 / / 67.44
40~50 / 28.91 /
50~55 / 71.09 /
Bt 100.00 100.00 100.00
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Fig. 5 Initial model of large section height mining
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Fig. 6 Morphology of the coal gangue dividing line for periodic coal drawing: (a—the 1* coal drawing; b—2" coal drawing; ¢c—3" coal
drawing; d—4" coal drawing; e—5" coal drawing; f—6" coal drawing; g—7" coal drawing)
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Fig. 7 Morphology of the gangue dividing line for periodic coal drawing (a—the 4" coal drawing; b—the 8" coal drawing; c—the 12" coal

drawing)

R gt B AR X, B e HERE R 15 A0, ARIE E b
b Bl L s 11 e e TG vk RS 3 i T A TR B
- LB 25 1] 115 9 28 SR 43 53 4 A 2% [l /) 1 ) R A, 1
UCH B, T i B AR S i 77

R 43 A A e 1] /) Ja) B i) A8 7™ B 5% ) 8] i 5
2 R, AN 23 i B OB R B2 I ) 22 SRR
S 0 37 SR A A 1t 22, [ s 4R R DR S TR [
WOAS 38 43 9 7= A K BBl gt o T LA 2 3l oot 7 I
Bt o0 S 2 1 TR0 20 D 5 1 aod A v SR P o o S A 1)
5 2 ke I TOUE [RTISCR, A 5 b s /N TR AR X, 1 55 45
B0 B2 1) 1 ), [ SF-35 S5 S R OO . 7 3
YRR Ja R B — YR 3 OB (i R 56 4. 8. 1248
b OB M AT X B, o O AR O R R
et — 2 B O AT RIS 11, OB S B AT A R N A 7
7R

TE R P U 3 B S BT Ay AR A R A
— R Y A1), F G e 2 A R B A T RRAIG, I ELAE SR
UG O OB LIS D TR R A B R R
BE B IEEAT 4 B4R i b BBt R B 2%, J Skt it 2
5512 A U S, IR A R i sh R s S
22 NAR TR X3, A543 7= A st B R, (AR BT 5 T
14 2 A DXt A Pk /0N, DRI Sy ki A i B K 9
JRE, P 2R FH Aok e R R 4 v T % [T i

Ry 6 JE I TICE o AT o3 2R B A R F R AT
RS, 5 BRI s [1) 458 S (40 565 3 25 5 M o T 8 4 1)
5512 LR AT T L, A S B O P D OB R L BB AR S
T2 AR BT 4 LR AR bR B, IR B UK eR BN
HIATLA, 1555 3 20 I 12 A I0ERT 40 i fh Al
Frl& 8.

F ] 8a AT, PRLEERT 43 FLER IR 0 [0 20, 35 3 25
JICIEIRERT 3 PR AL AR AR AR I, Bl o JEE 11 186 o e
5 RO 1) 23 S 2 Rl B2 30, IO i AT o R 2k
LR R 43 4 T LR % T AR Ry U ) S
i, AT U TR R, A A S A AT
I3 PR AR BR T R AR 5 O I B AT A B 2k
FHEE A, U6 RS 28X T R B i SR O RBERT 73 L4 1)
ARAL M AN, AR SR RS ARG 4 PR R Y 6L A% 23 3 in

BERE o 200 [ul Z)FEBE oy PE] 8b wl I, DRURICSE AT AR
A 23 S B e, OB R S OB o B AR AR R,
AR AR JEE Tt v TR P 38 R e s i, TR ke v
TURETR 422, FLIMC URORE = AT 73 J 2 i [l 2) R 2
KA/, $0E ROR B, 8 505 it LA AR

0 @ S
25+
20 +
£
o5t
P  RORRTIERT o Sk
2 o RS BT Lk
10 - A LRSI o R
—— R?*=0.98521
—— R*=0.98203
5+ —— R*=0.97411
0+ [ ]
10 12 14 16 18 20 22 24
KFALE /m
30 "
25
20 |
E
%iln 15
E m BUE AT LR
2 o RS BT oy ek
10 - A BREHRR L
— R*=0.95699
—— R*=0.98466
S5r —— R?=0.9948
0 ks
10 15 20 25 30 35 40 45 50
IKPALE /m
B8 AT o> A A AL 3 YOI () S 12 1K
HCHE (b) A Fg
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drawing (b)
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Numerical Simulation Study on Technology Optimization of Large Section High
Fully Mechanized Caving Mining in Vertical Coal Seam
TAN Gang', LIU Xudong', ZHANG Chaoshan’, CUI Zhiwei*’, WANG Yaochen®, LI Xiujuan’, ZHANG Jianjia®

1. Shenhua Xinjiang Energy Co., Ltd., Urumqi 830000, China;
2. The School of Energy and Mining Engineering, China University of Mining & Technology, Beijing, Beijing 100083, China;
3. General Technology Group Engineering Design Co., Ltd., Jinan 250031, China

Abstract: Wudong Coal Mine West Mining Area near vertical coal seam adopts horizontal section top—coal caving. In
order to improve the production efficiency, the working face with short extension can be replaced by appropriately
increasing the height of horizontal section. Therefore, it is necessary to study the top coal migration law of horizontal
section top—coal caving in near vertical coal seam under the condition of large section height and optimize the coal caving
technique to improve the top coal recovery rate. Combined with the field measured data, the model of coal drawing method
under the condition of top coal size distribution of each layer is established. The top coal migration law in the process of
initial coal drawing and periodic coal drawing under the condition of large section height are obtained by the Particle Flow
Code numerical calculation. The top coal recovery and coal loss of each coal drawing parameter and order are analyzed,
and the reasonable coal drawing technique suitable for B3—6 working face of Wudong Coal Mine is put forward. The
results show that under the condition of large section height, the bottom of the coal—gangue boundary has a tendency to
deflect to the right side during the periodic coal drawing process. The advance of the drawing opening position leads to a
small amount of coal drawing in the subsequent multi—steps, and the coal—gangue boundary is seriously lagging behind the
drawing opening position. The area of remnant coal is large. Therefore, excessive coal drawing can be appropriately used to
alleviate the degree of demarcation of the boundary. When the mining height is 6 m, the development of coal drawing body
and the fluidity of top coal are better in the early stage of periodic coal drawing, and the area of remnant coal is small.
When the coal drawing interval is 2.4 m, the discharge amount of coal for each step is more and it is helpful to alleviate the
problem of too fast seeing gangue. The coal drawing of “subsection drawing with large interval” can effectively reduce
the influence of coal—gangue boundary line. The area of remnant coal is the smallest and the recovery of top coal reaches
93.23%.

Keywords: vertical coal seam; horizontal section top—coal caving; top coal migration law; mining height; coal drawing
interval; recovery of top coal
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