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Abstract ; The mining of the close coal seam under the fire area easily leads to the occurrence of harmful gas intrusion,
which seriously threatens the safe mining of the working face. The goaf upon the 30110 mining face of the Sunjiacha
coal mine had serious spontaneous combustion problem. Although the nitrogen injection and plugging air technology
were taken to control the disaster,the effect was not obvious. To solve this problem, PFC*” was used to build a mining
numerical model for dynamically tracking the change of fracture variation. The result shows that the air leakage channel
will occur with the collapse of main roof in lower coal seam,which provides the basis for the monitoring work before
the disaster and the application of the pressure equalization system. In order to prevent the invasion of harmful gases

and avoid fresh air flowing into the fire area causing an explosion,a pressure balancing ventilation method was applied
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in the 30110 mining face. It can control the air pressure between upper fire area and lower working face in a safe

range. The test safety pressure of 296 Pa and the normal safety adjustment interval (118 Pa,166 Pa) were determined

by calculation. Application results prove that the pressure balancing ventilation can effectively prevent the occurrence

of harmful gas intrusion and ensure the safe mining of the mine.

Key words: close-up coal seam mining; discrete element;fire area;harmful gas intrusion;pressure balancing ventila-
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Fig. 1 Coal 2 goaf fire zone location diagram
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Table 1 Macroscopic-microscopic mechanical parameters of rock mass
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124 Wb 0.23 9.7 4.66 11.05 36.0 1.76 6.7 13.4 7.5 8.3 4.7
123 B 0.21 24.8 3.06 5.77 38.8 1. 60 16.9 33.8 21.3 21.1 13.2
122 HOoRLb 0.18 15. 4 2.58 4.35 35.3 1.39 10. 1 20.2 14.5 12.6 9.1
21 bk 0.15 7.2 1.36 6.32 39.4 1.20 4.5 9.0 7.4 5.6 4.7
120 WA 0.23 18.2 4. 66 11.05 36.0 1.76 12.7 25.4 14.3 15. 8 9.0
J19 b= 0.15 7.2 1.36 6.32 39.4 1.20 4.5 9.0 7.46 5.6 4.6
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Fig. 2 Geological histogram of sunjiacha coal mine
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Fig. 6 Pressure balancing ventilation system of 30110
mining face
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Fig.7 Pressure calculation diagram of Coal 2 goaf
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JIhnE BE, B 9.8 N/kg; h N 2,3 MEJE ] B, HK
22.7 m,
HRAE BRI7 S 45 5 P’ =87 980 Pa, P, =230 Pa,

I (5) kK5 Bk 2 XAURE T8 87 970 Pa, A%
H A T (] XURE £ 5 R s DX T g 1 T 4
T h/2 20 TR A A SR TR 2 . Py =P +3/
2pgh, it 30110 T4 i =1 XU A b <tk & 7 Py
4 88 330 Pa,
3.3 RBEBTHEETHRASH

TE 30110 TAETH LA TH RE RGBT & TAE
T P9 T XU 0, AR A 38 XU BEASTRE T3 A 2R R e
2 FIrR ) ABC BEE RBH 3 T4 ABC BeAs 18 1 e fig i
FESEA T

*2 ABC BERBEANSH
Table 2 Ventilation resistance parameters of 30110

mining face

- 2%t R HEWA KR p/ =1
o P/Pa S/m> (kg - m™) 2/m

A 88 530 ( S 12. 80 1.061 1094. 4

B 88 330 16. 46 1. 062 1094.3

c — 14. 90 1. 062 1 094.0

AB BB E R FEREMTFE A
(p Py 2y
fAB:(PA -Py) +k24 j ?szX}+(pAng -
P&2y) = ABQZ (6)

oo I B XGE , m/s 0= 0/S;R,, ] AB B{FEHE
JUBH, S04 0. 234 kg/m’ ;Q A TAET KA m* /s,
H X (6) FIIHAE R Q 2 28.63 m’/s,
BC B A5 1A B REBAE N
(PB i
2"
pcgz;) = BLQ (7)
K, Ry A BC BB B, 28 30 47 52 B 0 2 Oy
0. 086 kg/m’,
M= (7) AT P =88 256 Pa,
30110 TAE T [l XU IR 5 XUE NS 220
AP=P, - P, (8)
K, Py SRR RE 5 SRR T, B i 52
4 87 960 Pa,
=0 (8) & AT 45 30110 44 1 [l XU 7 15 XL
TNIME2E AP =296 Pa, PHIH, 7E 30110 T 4F1H 52
738 XA s A 7 BT [l XU 0 XU P b
JE 22895 2 296 Pa 2647, BV AT A A3 17 309 a) T4
T 9 R A AR E

Pf 2\

Soe = (Py = P.) + )+(p3gz3—

3.4 MEBERRAZEESTHERASTHE

H4 30110 TAE 11 [m1 RS 9 98 57 IXUER P 4 1 22 8
A 296 Pa A A7, ATARAR 30110 T4F i ¥ 1k 18 K &R
Grikia TR AR e i P i e . EikiE i
(i) , AR 45 3 XU G5 1 S Braz £ 717 490 8 T AR 1T A9 AH
S HL, E— i E 30110 T4 i 44 i XU &R
GEAEH AT IA) IR XU PN A0 e 22 22 A YL
FEIRAB AT ]I A5 30110 T4 1 [m] JXUSE £7 A 55 XL
TR E NS EOL R 3.,

&R3 30110 TEEERKFE R AT KA TERSE
Table 3 Ventilation parameters of return airflow corner

and before the air regulator in 30110 mining face

- 2GR apa I p/ K v/ R Q/
5,
J1P/Pa (kg m™) (m-sh) (m® - s7")
I JXURES £ 88 380 1.062 0. 760 679 13
P RERT 88 370 1. 062 1. 069 351 15.9

ARIE 30110 A 1 R 8] 1) 2 58 0E |, % &
10% BYTF S X A, NpKs ] RUE fA Ak 5 3 Reas X TR
3 YA 47 ) A DX JE] (5 h, Sh) 1E 30110 T fET
SEAT A I AU, FERRoEE NS B2 BERas X H
B U BUKATHEECH 180 Pa, TAEM AL H
3:J:1|37|< SIX, 3 [FHRGEE N SN 88 360 Pa, 1A

B AR XSURE S A
P. =P - P, —pgh =87 941 Pa
FEUN TAE T PR A AL 5 3R R s XA R )

S T4 3 7 X ] (5 h, hj 5 R 0 Ak £
A VAT FS
P+ tpgh <Py <P+ lpgh  (9)

SEIASIE T KU FT A& R 58 88 370 Pa, “U”
RUZKAETH 7R XU N S22 24 380 Pa, it 30110 #4745
B 5 SRR Sk . P, =88 370-380=87 990 Pa,

(3),(4), (5) AT f [l XUXU B 24 8 55 X 1]

A
(p Pe
AP > P, +*ph+ji 2ﬂ‘1§~+pggzg-pcgzc)—
BCQ -pP
AP < P+ ﬁ;ogh + (p; p -%vi + P82y -pcgzc} -
BCQ -P

HEMEAS H 30110 TAFE ) 538 KR 5w
1z A7 39 TR 3R XU 174 R 22 1845 X [8) K



7 £

IR KX I R IR A F U AR K E PR EOR 1773

118 Pa < AP < 166 Pa
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Fig.8 Layout of water-column gauge and CO sensor in
30110 mining face
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Fig. 9  Pressure difference change of No. 1 water-column gauge
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Fig. 10 CO concentration change of return air corners
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