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Characteristics of ground fissure development-in high intensity mining area of
shallow seam in Yushenfu coal field

FAN Li-min' > ZHANG Xiao4uan' XIANG Mao—=i"*ZHANG Hong-giang' SHEN Tao> LIN Ping=uan'

( 1. Shaanxi Geological Survey Xi’an 710065 China; 2. Shdanxi Geological Environment Monitoring Station Xi’ an 710054 China)

Abstract: The paper analyzed the damage situation caused by coal mining at Yushenfu coal mining area by field sur—
vey and remote sensing interpretation. The.study results show: 1 802( group) fissures and 95 ground subsidence have
been caused by coal mining since 1993 within a total area 94.47 km®; The distribution of ground fissures on the sur—
face has significant zonation. Ground fissures are intensive and seriously damage the topography at the loess donga re—
gion however due to their partial closure the surface appearance is not obvious at the aeolian sand region; Mining in—
tensity plays a decisive role in the development of fissures. Ground fissures mainly occur in the North of Shigetai-Da-
liuta Dachanghan-aogaochuan Yujialiang Jinjie Ningtiaota and the area of Dabianyao-Mhuangliang where underwent
high intensive coal mining activities.

Key words: ground fissure; geological hazards; high strength mining; mining subsidence; shallow seam; Yushenfu coal

mining area

:2014-12-09 :
: (973) (2013CB227901) ; (2011TG —01)
(1965—) o Tel:029 —87851129 E — mail: 498518851 @ qq. com



1443

6
1993 " 20
90
1
12
13
14
o l
Fig. 1 Schematic map of the study area
15
. 2
16
, N
° ( QuickBird)
;
’ ( 1
> ° 1: 50 000 o
17 17-18 1
A Table 1. The remote sensing symbol for interpretation of
subsidence and fissures
SPOT v
U ( )
8 369 km’ . v
( ( )
) (
° )
1
’ 3
( )
. 8369 km®> (1),
(J2y) 8 3~7 « ) ()
17227231 472 ( )
2~12m 3~5m 2.2l m
o 254 2014 2.89 m
3.63  to N 366
km® 94,47 km’ 194

80 ~ 100 km’ .



1444

3.1
(1)

10 ~200 m

m “V [

0.01 ~2.21 m
. (

30 ~50 m

3.2
1 802

>0.3) .

(

)

10

1 ~350 m

3(a) (b))

3

Fig. 3 Photos and remote sensing images contrast

TARRIHE#27 m  TARTRAED29.95 m

2

Fig. 2 Relationship betwéen ground fissure formation collapse

and working face

i
( b ) 35 B4 o ]

(d ) P TL 2 i

( )
<0.3)
( <0.1)
3.2.1 ( )
2011

TAEHHEHE70 m
o~ 2 - WE OBET



6 1445
808 ( ) 12 37.02 km’ 4.1.1
35.25% 572
( 4 56 ~166 m o
— — (X5,) 3.50 m 6 m ;
27. 67 km’( ) o 5m 5m
4.43 km’,
[C]#mE 4.1.2
3
(1) o
20 50
2001 1
30° ~100° 2 km 2 m
5m 2mx2m o
(2) o 2001—
4 2002
Fig. 4  Ground fissure distribution of Yujialiang Coal Mine 2003
3.2.2 90°.
S ~ ( 3) — o
. 2004—2008
. 2013 500 ~
3.2.3 1000 m  0.05~0.20 m 0.3~2.0m o
N 2009
2013
20° ~ 50° 300 m
0.2m 2 m,
5. 5 m ~ o
2 4.2
4 “@ ”»
( 5)
’ 5 N
4.1
1931  (0.03 : N N N 4 0
Mt/a) 1987 0.15 Mt/a 2005 0.45 (1) o
Mt/a 2011 1.20 Mt/a. o
25.408 8 km’ 6.4 km 4 ~6 km.



1446 2015 40
: 35m 20m | ~ N ; -
| 2lm 14m o
O e =] = 0 g
e o © o oS &% % (3)
5
Fig. 5 Sketch for main—roof first breaking formation in
blown-sand region ’ ' ’ ’ X | X
2 -2 A AY AY .
Sm 50 m
° I
(2) o 2014 40(5) 52 - 55.
° Fan Limin. On coal mining intensity and geo-hazard in Yulin-Shen-
mu-Fugu mine area J . China Coal 2014 40(5) :52 -55.
10 10 o
I 2014(.1) : 66 —68.
Meng Zhongju. Ren Xiaomeng Chen Xiaoyan et al. Study on damage
0.6 mo mechanism of roots of salix psammophila by mining subsidense J .
( 3) o Northern Horticulture 2014( 1) : 66 —68.
1. 2013(2) :45 -49.
I m
Du Tao Bi Yinli Zhang Jiao et al. Effects of cracks on the rhizos—
10 ° pheric environment of populus cathayana J . Science & Technology
0.5~40 m Review 2013(2) : 45 —49.
8 ~73 cm 300 m.

(4) o

1~3 mo,
200 m

. 4 .
1802 ( )
2.2l m ( )2.89m
0.01 ~200 m
0m . “wy«
(2)

J. 2008 33( 12) : 1408 —1414.
Wang Li Wei Sanping Wang Quanjiu. Effect of coal exploitation on
groundwater and vegetation in the Yushenfu Coal Mine ] . Journal

of China Coal Society 2008 33( 12) : 1408 —1414.

J. 2007 34(5):62 -64.

Fan Limin. Underground water seepage gaused by coal mining and its
prevenment and control measures in North Shaanxi region J . Min—
ing Safety & Environmental Protection 2007 34(5) : 62 —64.

J. 2005 33(5):50
-53.
Fan Limin. Discussing on coal mining under water-containing condi—
tion J . Coal Geology & Exploration 2005 33(5) : 50 —53.

J.
2004 32(5):32-35.

Fan Limin Jiang Zequan. Engineering geologic background of coal
mining under water-eontaining condition in Yushen coal mining area

J . Coal Geology & Exploration 2004 32(5) :32 -35.

I 2015 40(4) :938 —943.
Ji Ruijun Peng Suping Fan Limin et al. Effect of coal exploitation
on groundwater circulation in the Shenfu mine area: An example from

middle and lower reaches of the Kuye river basin J . Journal of Chi-



1447

14

na Coal Society 2015 40(4) : 938 —943.

J. 2015 40(5) : 1126 —1133.
Ma Xiongde Fan Limin Zhang Xiaotuan et al. Driving force analysis
for water and wetlands evolution at Yushenfu mining area J . Jour—
nal of China Coal Society 2015 40(5) : 1126 - 1133.
A . ( ) C .
1995: 137 - 142.

2000 19(1):7 -9.
Fan Limin Yang Hongke. Study on present situation and causes of
ground collapse in Shenfu mining area J . Shaanxi Coal 2000 19
(1):7-9.

J. 2014(5) : 84 -86.
Wang Peng Yu Xueyi Liu Jun. Study on cracking failure mecha—
nism of surface ground above underground high cutting coal mining
face in shallow mining depth seam J . Coal Engineering 2014

(5):84 - 86.

] 2014 45(5) :170 -172 176.
Guo Junting Zou Dinghui Yang Guozhu et al. Calculation method
of the surface cracks width induced by mining under thick alluvium

J . Safety in Coal Mines 2014 45(5) :170 - 172 176.

. 2014(3) : 131 - 133.

Wang Xinjing Hu Zhenqi Yang Yaoqi et al. Design and applica—
tion of monitoring device for development characteristic of dynamic
ground fissure caused by coal mining J . Coal Engineering 2014

(3):131 - 133.

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

2008 35(5):81 -85.
Wu Qiang Chen Qi. An analysis of environmental effects induced
by environmental problems in mines J . Hydrogeology and Engi-
neering Geology 2008 35(5) : 81 - 85.
J. 2012 37(7) : 1069 —1079.
Xie Heping Wang Jinhua Shen Baohong et al. New idea of coal
mining: Scientific mining and sustainable mining capacity J . Jour—
nal of China Coal Society 2012°37(7) : 1069 - 1079.
()
I 2010 35(1):7 —14.
Wang Shuangming, Huang Qingxiang Fan Limin et al. Study on
overburden aquclude and water protection mining regionazation in
the lecological fragile mining area J . Journal of China Coal Socie—

ty 2010 35(1):7 - 14.





