ISSN 1005 -2763
CN 43-1215/TD

HFLHRETE & 445 %4 H
MINING R & D, Vol.44,No.4

2024 F 4 A
Apr. 2024

B AR S TAEE M T E RS

R A AR, T, £

(L PRR = B KCH 3 15 54 [ R R SR =
2. N5 D 28 mUE RN R A FR ST 2~ Wl

BE. ARABRPNARTHFBREREEEZRK TR E, R
BIIAEEA TR L BARR AR, AR A A S 6,108
IH@AFRE F B0 PFC2D B Ak & 5 T @k
O BAARER A S A RR ORI BT T EM S, I
HAFTAG RS, HAREREKN, EHEREXRT 20 m B,
ﬁéﬂz%z‘iﬁ‘éla%ﬁ%ﬁafc%ﬂi%; LI ERE DT 20 m
BE LR A A A FE A T ¥ R A AR,

REHEFEEE AL R B E

FE S ES:TD823.49 XERFRIRAS A

X EHS 1005 -2763(2024)04 —0019 - 06

0 5=

H T LR R 8K 19 38 FH P 5 ﬁJiZMEE S
> FRE A 20 tE2 80 AF AR Wk I 4h 14T £5 A ML
AT TR T SR B2 AR 1) i 3 5% ﬂ‘—ETF R IR
R X —HARBE T Z M. ERE G
S AT 3 s X TR AR A ST U 8 43 AT DA R X A
KM EAE RS A R IE KRR R T
FETEE R BUAS e T SE R B S5 R L AT R A A
(77 i SR A o SRTT  FE 28 G DU AL T30 00 2o AR v
THURE B 301 2 7 2R 19 65 %0 L b ik W A1 0 e SR
MR EBERERDY, XEERA TERELE S
TR AN A PR R R S R 2 R A SRR, T
SE RS SO B R B S A R R S BRI
FER B 76 B3 A 7= v X A4S B A R0 . 22 B
BRAT S AR AT L SR A R YOG
%@%%T?ﬁﬂ%,—nﬂ e A DR S5, 32 5 T
R 2 T S i T A AT ik . AR SCRL NS
TR ) V) A O 2 A A% N A TR S T
SO LARR A B 6. 108 T 4E 1 W98 %4, R

* WM B 2023-07-12

o, %) 4R’
K 400044 ;
NEW SR 2l 010399)

OB A DU B 373 s I AR 45 10 T X, 8 MY TR 1]
R JECHRE U I TS U T ol T v 20 22 48
B 5 R AR B HORE T2 AT AR RS

1 BRWHES 6, T @R

R A VA IR 6 )2 R0 E B RIEEZ —.
N F A R G R RS 2 B 1 M 2 R
JE R 122.10~629.19 m, K 364.02 m, M2
PIEE R 11.61 m, S JE AL iF 20 m, SF 4000/
A° IR EER TR B, & 0~ 12 JRJeht, et w2 N
Tl o JTUe A B2 T0UAR 22 Ry AR D 5 1 40 6L 40
o AR IR AR A A MRD B . 6,108
Iﬂf@ﬁﬂ:#lﬂ?jlﬁﬁﬁ#l:j[:;'”-Eﬂﬁf#*ﬁll:

Jb 3 = 5 KA M /R SR B 2k B A DAL = F |
Je#h A, 6,108 TAEME M EWME 1 . TAEM
KA 244.6 m, HZEEH 6.92~30.02 m, V¥ )E
JE R 15.10 m, BEZEH &I 2~6 2, ¥4 2R
FER 1,78 m, W RIEE N 3.8 m, i KRS
JER 24.2 m, R R 1 6.36,

6,108 TAETH B 28 7™ 0y OB 2o F v, KdE
A 25 2 IR AR, A7 AE TR SR A A ELAF A &
R R, BRI ), A ST R EE T 5 A
7520, NI XF 6,108 T 4E T B T 2 k47t 4k .

L 64— ﬁl:il:%msﬂn_lmﬁ

R B L EAKE [
’/ '6_]:4;’%_‘ X Jb ik iE K&
6,108 THETH

—i

@#N

ﬁ%@

6 SE—HXALE 108 FHEH T

Bl 6,108 TEEHE
Fig.1 6,,,.. 108 working face layout

ELWMB :HEARBEELS T H (52204127) ; HR T B2E Z A+ #]300 H (CSTC2022YCJH-BGZXMO0005).
EZERE N R A 999, B, NS AR LB+, N 10K 1 5 5 2 86 05 i A9 HF 5T . E-mail : 1098397557 @ qq.com.,

BEMEE: T 1962—) 55, BRILIBR A B, =

TR, NS 55 1L 5E )2 36 5 1 B 35T, E-mail : yubin0352@163.com ,



20 g B R 5 A

2024,44(4)

2 R RO R R T E RO B AR

HR A R R 1 B 6 M2 R A FL AR, R
PFC2D B4 e B2 N 30 m .20 m 10 m 3 Ff
BE BT RY , 43 90 A5 HDUIT 3 e K | 1) I ke R L R
JIGE 7 T A L XU i) i e A B 20 22 8 M 0 A 5
PR T2 B B B 25, 91 XF L 4 B R 1 236 SR A
RO 22 pe 81 3y BRSO ) R ) A AR (1 TR ik 43 )
TRE 20 m MO, I B KR 120 m Ay 2 A
PEAT RO B2 JERE 20 m AL AN 2 o,
£ 160 m, ARG 4 8 3 AL I )2 e P B b e
2 A 2 A R B A M T A 1R A R B
e QU

A5 Y JFE S K PR 341 A ] S5 R [ 5 A R JR
B 1% A4, 6 AR TR0 TH R it i 2.4 MPa 9 2t . F T4
P B B R Ty . TR AR R I GG B I G R TR
TRYE AR HEAT B R . DT I B R T, AR AL T AR T
MR TR ERE X6 S 48 8 R i A AT 3 OB S RS A B
Bal— OB e i — OO R R R AT
— IR, AT — YO . AR EE R L 1R
3.8 m AR B R — R — O i A B
0.8 m,7E TA/ETH 15 m MY X 5 Flos it 75 =i
TSRS AT L B0 3 00 A ke iy R0,

1 REBEWENFUHR

Table 1 Physical and mechanical properties of coal rock strata
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Fig.2 Initial model of 20 m thick coal seam
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Fig.3 Numerical simulation of sequential coal caving
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Fig.4 Numerical simulation of interval coal caving
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Fig.5 Numerical simulation of two-wheel

sequential coal caving
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Fig.6 Numerical simulation of two-round interval coal caving
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Fig.7 Numerical simulation of group

multi-round coal caving
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Fig.8 The average recovery rate of top coal

in 5 kinds of coal caving processes
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Fig.9 The average mixed gangue rate of top

coal in 5 kinds of coal caving processes
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Table 2 The clean coal yield of each coal caving method
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Study on Optimization of Coal Caving Process in Fully Mechanized Caving Working Face of Suancigou Coal Mine
LIU Junyu', DU Yongwei®, YU Bin', WANG Liang®, LIU Wenjuan®
(1.State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400044, China;
2.Inner Mongolia Yitaijingyue Suancigou Mining Industry Co., Ltd., Ordos, Inner Mongolia 010399, China)

Abstract : In order to optimize the coal caving process of the fully mechanized caving working face in the extra-thick coal seam of
Suancigou Coal Mine, improve the top coal recovery rate of the working face and reduce the mixed gangue rate, the 6, 108
working face of Suancigou Coal Mine was taken as the research background. The numerical model of coal caving in working face
was established by using PFC2D particle flow software. Five different coal caving processes were simulated and analyzed, and
field tests were carried out. The results show that when the thickness of the coal seam is greater than 20 m, the coal caving
effect of the group multi-round coal caving process is the best; when the thickness of the coal seam is less than 20 m, the two-
round interval coal caving process is the most reasonable.

Key words: Extra-thick coal seam, Coal caving process, Recovery rate



