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Surface air leakage of fully-mechanized top coal.caving mining in shallow

depth seam affected to abandoned coal spontaneous combustion and control
Zhao Qifeng' > He Hongrui’ Zhang Jianwei* Zhang Jinggang Wang Yuhuai’
( 1. National Key Lab of Coal Resources and Safety Mining China University of Mining and Technology Xuzhou 221008 China;
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Abstract: According to the surface air leakage problems of the+fully —mechanized top coal caving mining in the shallow depth seam in
Pingshuo Mining Area the paper analyzed the ground surface air leakage causes and the damage to the abandoned coal spontaneous com—
bustion in the goaf. Each parameter of the ground surface.air leakage was determined with “difference between the ground surface atmos—
pheric pressure and the goaf atmospheric pressure in‘underground mine the air flow difference between the air income gateway and air re—
tuning gateway in the coal mining face racer gas instantaneously released at the ground surface method”.The air flow of the air retuning
gateway in No. 9203 coal mining face was higher than the air flow of the air income gateway and the differential was 81 m®/min. The air
from the ground surface flowed into the goaf through the ground surface cracks and the min air velocity of the air leakage was 0.097 m/s.
according to the test results of the air leakage comprehensive prevention and control measures with “the air leakage prevention with the
ground surface crack sealing + the fire prevention and control with nitrogen injection in goaf + reform of mining technology and organization
management” were provided. The site practices showed that the above measures could effectively control the ground surface air leakage of
the fully mechanized top coal caving mining in the shallow depth seam and the abandoned coal spontaneous combustion in the goaf and
could ensure the safety mining of the coal mining face.

Key words: ground surface cracks; surface air leakage; abandoned coal spontaneous combustion in goaf; tracer gas; air passage sealing

12015-10-28; : DOI: 10.13199/j.cnki. cst.2016.03.013
(3142013035) ; ( KJZH2013S03)
(1982—) o Tel: 15132665168 E-mail: mineqfz@ sina. com
I 2016 44(3) :65-69.
Zhao Qifeng He Hongrui Zhang Jianwei et al.Surface air leakage of fully—mechanized top coal caving mining in shallow depth seam affected to a—

bandoned coal spontaneous combustion and control J .Coal Science and Technology 2016 44( 3) : 65-69.

65



2016 3 44

0 3.2 m 9.6 m ZF¥10000/23/37
)
3° 198 m. 2~5
( ) o} ~
o 5.0 m 13
s 3~6 o
. s 9203 N
b, - 9203 2014 11 110
m (
’ )
2.5 m
0.45 m.
. 3
4

4 ’ n ﬁﬁ [‘IEj

4 9203 Fiatk L= (BS Bl

& |pE[Ry

5 920341 TAET KAPKIEN

; |

9203436 % LA

1 9203

Fig. 1 Layout of roadways in No. 9203 working face
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Table 1 Intake and return air volume monitoring of
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/ / / /
m? (mes™") (m®emin™) C
9203 ( ) 17.5 1. 44 1517 19.5
9203 ( ) 169 1.58 1 598 21.7
3) ( SF,
) o
( ) SF,
(2 )
( ) SF,
10 9203
: (DSF, ( )
9203 “ N 7
SF
o (QSF ( ):
9203
o 5750A
SF( 8x107") .
34 min(
)
198 m ( 9203
) o 0.097 m/s.
4
9203 N
+ +
4.1
14-15 ®

67



2016 3 44
2) 0
1.5~2.0 m 5~6 N 9203 1 810
N m’ /min 1 523 m’/min
2 - @ ;
9203 o :
0.5m |
) .

ke +

B
(b) )L

st
(a) YRIEHY
2

Fig.2  Cracks bottom filling and surface covered

with loess to prevent air leakage
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Fig. 3 Nitrogen injection in goaf to prevent abandoned

coal spontaneous combustion
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Table 2 Intake and return air volume monitoring
of No. 9203 working face after taking
comprehensive measures
/ / /
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9203 ( ) 17.5 1.45 1523
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2016 3

1.26x107*
Oz o Y

CO

0.05x107*,

2) “ N
198 m 0.097 m/s.
3) “ +
+ »

( References) :

2014.

J. 2014 39 (1) : 1118
Hu Zhenqi Wang Xinjing He Anming. Distribution’ characteristic
and development rules of ground fissures due to coal mining in
windy and sandy region ] .Journal of China Coal Society 2014
39(1):11-18.

I 2012 29( 6) : 864-869.
Hu Qingfeng Cui Ximin Yuan Debao et al.Formation mechanism of
surface cracks caused by thick seam mining and hazard analysis J .
Journal of Mining & Safety Engineering 2012 29( 6) : 864—869.
I
2008 27( 1) :59-64.
Kang Jianrong. Analysis of effect of fissures caused by underground
mining on ground movement and deformation J .Chinese Journal

of Rock Mechanics and Engineering 2008 27( 1) : 59-64.

I 2014 46( 2) :52-54.
Zhang Xinhai Li Hao Zhang Lihui.Study on comprehensive control

technology of large area firing zone in above seam mining goaf of

11

12

13

15

Bulianta Mine J .Coal Engineering 2014 46( 2) : 52-54.

I 2008 25( 1) :59-63.
Tan Zhixiang Wang Zongsheng Li Yunjiang et al.Field research
on ground subsidence rules of intensive fully mechanized mining by
sublevel caving

2008 25( 1) : 59-63.

J . Journal of Mining & Safety Engineering

J. 2011 40( 2) : 196-202.
Fan Gangwei Zhang Dongsheng Ma Ligiang. Overburden move—
ment and fracture distribution induced by longwall mining of shal—
low coal seam in the Shendong Coalfield J .Journal of China Uni—
versity of Mining & Technology 2011 40( 2) : 196-202.

] 2011 36( 3) : 435-441.
Xu Huijun Liu Jiang Xu Jinhai. Numerical simulation research on
gob air leakage of shallow—buried thin bedrock thick coal seam
with fully—mechanized top ‘coal caving technology J .Journal of

China Coal Society 2011_.36( 3) : 435-441.

J. 2012 17( 1) : 86-88.
Xia Liang~Yang Shengqiang Lu Cunrong et al.Influence of air—
leakage on coal spontaneous combustion in gob and prevention
measures at initial stage of surface subsidence ] .Coal Mining
Technology 2012 17( 1) : 86-88.
3101
I 2015 46( 3) : 130-132.

Huo Zhongfeng Liu Bo Wang Yuhuai et al.Joint test for air leak—

age of 3101 working face and surface in Chahasu Coal Mine and

its control J .Safety in Coal Mines 2015 46( 3) : 130-132.

.SF
J. 2013 32(6) : 188-190.

Ren Xiaopeng.Exploration on air leakage detection with SF tracer

gas in contiguous seams of coal mines J . Coal Technology
2013 32(6) : 188-190.

.SF¢
J. 2012 43(S): 119-121.
He Junzhong Yang Hongwei. Application of SF¢ tracer gas in the
goaf air leakage measurement and nitrogen injection optimization

J .Safety in Coal Mines 2012 43( S) : 119-121.

1997 26( 2) : 56-59.
Wu Kan Hu Zhenqi Chang Jiang. Distribution law of ground
crack induced by coal mining J .Journal of China University of
Mining & Technology 1997 26( 2) : 56-59.
Zhao Chaoying Zhang Qin Ding Xiaoli et al.Monitoring of land
subsidence and ground fissures in Xian China 2005—2006:
mapped by SAR interferometry
2009 58(7) :1533-1540.

J . Environmental Geology

D. 2014.
69





