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Abstract ; Dongsheng Coalfield is an important base of energy supply in Northwest China. It is rich in coal resources, but the coal bearing
conditions are changeable, resulting in significant differences in the development of mining induced water—conducted fractures in different
mining areas. Revealing the zoning characteristics of mining water—conducted fractures development in Dongsheng Coalfield is of great sig-
nificance for scientifically guiding the green and efficient mining. Based on the statistics and measurement of the development characteris-
tics of water—conducted fractures in 30 working faces of 17 main mines, the influence law of the change of coal mining conditions on the

height of water—conducted fracture zone (HWFZ) is obtained. Under the typical zoning of coal conditions in Dongsheng Coalfield, the pre-
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diction method of overburden HWFZ in different zoning is put forward. The results show that compared with deep mining, the fluctuation
degree of HWFZ shallow coal mining is more significant, especially in the buried depth range of 200~300 m, the fluctuation range of frac-
ture mining ratio can reach 2.55 times. The development of water—conducted fractures is controlled by the breaking movement of key
strata (KS). The bottom boundary of the nearest KS outside the range of 7—10 times the mining height above the coal is the top boundary
of water—conducted fractures. Therefore, the reason for the fluctuation difference of HWFZ in shallow or deep coal seam is reasonably ex-
plained. The number of overburden KS in shallow coal seam is relatively small, and it is very easy for the primary key stratum (PKS) to
enter the range of 7-10 times the mining height, resulting in the direct development of water—conducted fractures to the top boundary of
bedrock, resulting in abnormal large—scale fluctuation of HWFZ. But for deep coal seams, the number of KS outside the mining height
range of 7—10 times of overburden is relatively large and the spacing is relatively small. When the position of KS changes, the fluctuation
range of HWFZ is limited to the spacing between the KS near the mining height range of 7—10 times and its upper adjacent KS, so it is
difficult to have a large fluctuation phenomenon of HWFZ. Therefore, it is proposed that when the buried depth is less than 500 m, the
HWFZ can not be predicted directly by the mining height, and it should be judged according to the position of KS and its influence on the

hydraulic conductivity of the broken fracture. When the buried depth exceeds 500 m, it can be simply estimated according to the statistical

value of 17-24 times the mining height.

Key words; green mining; water—conducted fracture; typical zoning; key stratum (KS) ; Dongsheng Coalfield
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Fig.1 Location distribution of Dongsheng Coalfield and the typical zoning map of coal bearing characteristics
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Fig.2 Leakage of flushing fluid and water level change curve of detection borehole in Bulianta Coal Mine
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Fig.4 Detection data of water—conducted fractures and the borehole TV pictures in Hongginghe Coal Mine
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Fig.5 Scatter distribution of ratio of water—conducted fracture zone height and mining height in Dongsheng Coalfield
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Fig.6  Overlying rock column in detection area of Wanli Coal Mine

T F R AR 2 T 2R, LB S 2 80 (L
HIE 7~ 10 £i5 2R 5 706 B 22 A S 2 500 ) ARG D
2, M 7~ 10 A% R i 110 1B BT S 2 47 ¥ % Ak AR Ak
B, < S 9 I8 Sl R PR 92 G 2 5 A
A0 22 22 ] R TR B e LA BRI 2 G B2 e A 7 ~
10 R E v 5 R i« Fm 7 BRI g, L
RRZT PRI 31401 T A i i3 R (4 5 7k 24
BB R BT, AR G 1 R [ R X 3
AL E AN 7 AR AT X AR TR X
BSRSBE A Fm T TR, F BRI 6.0 m 1Y
Ko 10 f5 R w0, 3 A B FLIX B < S 1
A3 155.2.120.2 141.3 m, X Z45R 43 51k

208

25.9.20.0.23.6 (5 1 H Ay SCIE H23 , 2& B A 5B
LA AE) . AL 3 ENAL X A < B I
BIPEIF AN S X OE S BT 10 A8 R & B I G
J2 5 L R 40 S B 2 ) i /)N L B AR fE R K5
I,

25 LT AR R R R RS S T
Wt R R F 2R THIZ 1 7~10 5%
R Z AN S R A R BE KSR, R T
B T~ 10 R @ Z AN AR Z B 55 T 5 51
EFKURER LT E R A TR, &R Fm”
E 55 KRB 8, MR RZMET, 5
RSB, A 7 ~ 10 52K v Bl 2 A0 S 2 40



BRI AR IR A SRR T By XS AR AT

www.chinacaj.net

2022 4F55 2 W

15-2%5FL EE 15-4%5FL 5 16-9%5 1L
s 2 A~ A
F210
Ve l7s
K KR
. - 140 £
K2 &
1%%
N Ey
o 2 | 9%%@)% g k] =
7 W © = 70
2 _fig*ii%ltibhiidiéﬂzi%‘r;#i#i
B PR ) 3 Y E
Bl 35
& 3
=] . KR -
PRSI N
_< _0

T DUBR S TR ARG SRR T8 R R X R 2 58 = A

7

SRR A B IF R KR

Fig.7 Judgment of water—conducted fracture zone height in different mining areas of Hongginghe Coal Mine

2 EEE/N, DRI AS By B 5 i K 8 D 8l 4
e 8

2 KMEHBE"SE HSRHAMNTE

FHEREERESGSX

R 5T AR T O T O 2 WA 1 A A A LA
T G b 5 AN ) RS 45 F R AR S v A 1
FG XA A e R S R AT T A X, B R EI I
FH PN AT 20 22 | T 45 I 2 70 AR ) DX 38 A7 1
KB 22 5 (A A0 Hb X 2 WA R, A A b DX
TR, PR e A BE BUAE 4 X P 3 A7 1 3-1
SEGEFT T IRMERN 43 X (45 R A O I iR iz i )2
FIFFR) .

FIFXF XN 23 XF FE 30 H IR T g,
WG F R4S R R B R R e S ik 5l
PRSI, DR T X 450 I 3- 1 MR 19 -1
MRRHAT T80, i 8 i, 3-1 R RAAR A
— R LSS T AR R 2 Al T SR A TR AT
fiE, B 3—1 JEHE A v/ TR Y X, 0 oAt 32 R
JRZ A IR TR A VAT S 4 A an &l 1h
Firs o BGETAT L, 31 M G R S B R G i
VG FE ARG o3 A A, ELHR R B A X S 43 A
5 VG 5 A SR T R | SRAG v SRR S A X
BR800 m) Y IX " AT A TIF &, HIE 1b
AL A I 31 BEHRVR (H ) 1) 50 A5 7 2L Hb 2 07
HA B R RN 2T N T 300 m

21

WAL Hp 2R PR T AR GG il R 0 X 7 A
WX LA Sk A0 IX R 4 X 8k, T3 500 ~ 800
m 8 I BEAS A AR AR 1 1] S B S0 1 g AT
X PR IX R A B X DL R AR i IX
BT X e, Fh e R YR <300 m 300 m<H <
500 m.500 m<H<800 m H>800 m iX 4 X [d], %}
IR IS F AR R AE AT T 4 X

BRI
I IR
AN TP
e N T
B R
PRI =S
AN, S
BRI
T VA
iR G
AR ISR
ZEFIBIE
ANEE
@iE =5
EIIEIE
T
TRIEE
TR
1 2 KA
RS
Tk R
b2 E ez JUAT
Tif—8"

0 100 200 300 400 500 600 700 800
E R R/m
H8 £% 3-1KFHEREIA
Fig.8 Distribution of average depth of 3—1 coal in each mine

209



2022 4F55 2 1A

www.chinacaj.net

# £ M 2 H K 55 50 4

247 X ELAR X SRl 4k, % B8 3 = Sk A XA
KV FH- G2 O /D, 8502 IRT 32 DXl AH S 4 X
FRPGEARE 25200 S S Ay XSk DL R B AT (X 3— 1 A
AT N 444.80~810.55 m F1525.4~715.85 m, #H
B0 03 DX 1R A8 S 2 e 1 8 2 0 17 o7 5 ) v i)
LIFTHIE,, 4 D ELRAY XA R o045 AN A 1 B
R, HA T KEEEX, O I X oSSR, IV
DB (MARFF ) o T ZE Ui B, BAR 4
BT 31 BEPIA3RAY 200 m 22 AT, {H H T H M
FEAZEAE T 0 I IX A A AKX, 25 b8 3 A7 A i
A AR Z A4, PR Ao T X, AT
W, 27 AR R B rp 2 e e, T T XA,
TR LR, IV KA P& U 5T T I
XV BB S A A2k A L FE AR R A
22 ARESER“SE"WItHE

HRPEZR 1 FE S MR, Y2 RN T
200 m i, ZER AL T 10.9~25.5,“ S5 P 3h i
IRE] 2.34 A G2 AT 200 ~300 m B, 2R
HLAb T 13.7~35.0, “ T8 " P ahya BBl ik £ 2.55 4% 4
HEZ B AT 300 ~ 500 m A, LR oAb T 12.5 ~
25.4,“ i P shIE A F) 2.03 A% ; 00 24 452 R
it 500 m B, 2R AL T 17.2~24 Z 6], < SR
W ShER 1.40 %, AT, 2L T 500 m LA
P XTI S AR S B D s (B 2
f5) A L Bn TR S e v R BBUR i A5 B0k i 47 < &
e P S A AR IR 25 XS B b BTR L
A XA S8 BTkt T TR

XFF TN X, 3-1 AR 38 AT 500 m,
T 250 07 DXk Py 31 BB 3 2-2 B8 1-2 SR
JEFF R AR R i A Bk AT < J i i
77 07 56T SR DXL AR B 2 AR, SR < B G i
A Y i T W B Ui ¥ e 2 W 1 D0
TP 3-1 2 LU T BRI R IR A O B
R | L TC O R Z RS X AR T A B 2R
REHIEAET 1R 17 ~ 24 455R 85 0 G (8 R 79
Th, M HJE T LR B R AR Z BT R &0,
A K BT B B E RGN S
B, R A R R 2 A B R AL ]
5, T DA, T 2R R s A Bk A T A 58 i
7 R 8 O e 2 1 T 4 4 K W T S, 43 B R A
JEFF R BN T I 2 O W7 G 2 W 4B 1 TR AL R
fESRHfE « T, HARS: WLOCHK 30 ] 36 G121
WIE R Z R S8 BT ik

T X DA SRR T &1 IV X BT R
R AR 3-1 1, HARZ IR T 500 m, fif S
210

PRIk AT PR R R R A T | TR
1724 (R WS R T T 248 A 3
VAT T S TF R 754 06 5 B R R0
i

3 & it

D) i3] 7T AR 17 X F 53 30 4~ T
VR Sk B & B e B, R PR X AH BE i X
T A RSN BER L Y It s R I 8 w1, R 500 ~
700 m X W 2R AL T 17.2 ~ 24, FF % 8h 75 Bl i
IIN Y 1.40 475 TTHEER 200 ~ 300 m X 1 L% oAb T
13.7~35.0, b Rk ahufl i, 58 2.55 1%, {HF#
PR S A AR LI 2 AR I AN R, H Il
VR, FRAIR R i R A AT 2R AR R 3
B g MEOHEAGIE N, U R TE R )Z
TFR X3

2) FETH R A SRR 2 HIE , X2 R AN
)5 L e v 7 U0k Bl R 2% S5 0 DR DR AT T R R
BEA T ~ 10 A5 R e 3 Bl B 3 G4 2 i A 8 R A
B T SRR AN E, & s BT
ZEMERI R 7~ 10 A5 R 55 90 [l B 3 DG 882 5 3L AR
R OCHE)Z (B A ) Z [ A IR, T R A
JRBEE T~ 10 5 2R 553 [l 22 A0 O 52 500 AE 4 i
Z (AR /I, PRI G S ™ D Sl 3 9 35 1
TRIIE 2 5 BB 2 7 ~ 10 5 R s 2 AMY 1
JRETCIARZ GO, R« T 7 2R A
SRCA TG Z (8] 5l bl 2l R R I Sl 4

3) JE A X AR B A 4 DXRAE 31 JE 2 170 b 5T
FAF IR, Fe )2 IR AN [RDRE LR 43l 4 A3 X
[ XHE/NF 300 m, T XKEESF 300~500 m, I
XA T 500~ 800 m, IV X HEEE KT 800 m; I |
I I XA T Rl 2 LA TV XA T il 2k L)
PO, E T I X PS8 A4k A A 1m) B AR IR 47
Ao ERTAR A % B R g b T AR
FRY T X PERERX, I I XA X R 2, 1 TV DX PR 3
TR HARIFE

I RHEREZ IR 22 e A < T | s
SEMARLEE 48 T A MR 2 X T vk
Horpr 1 OB E TR 3 /N T 500 m, A BRI A%
Be - R A0 P AT A L 1 R T OC R R BRI
FEIGOLIEAT FI 5, LA 3k b DR G B 23 067 B A2 1k 51
“Sfm T R Bh A R R 25 iR X
BBIX, FETH TG B 2R AN R B, AT 3 B R Y 17 ~ 24
iR E B GE T HE AT T BN B



W

W% AN S B 1 B4 KR E B

www.chinacaj.net

2022 4F55 2 W

2% 3K ( References) :

(1]

(5]

[9]

[10]

[11]

[12]

VRGO, BB TT R 20 4E0F5E MR [J]. BEmBLEHAR,
2020,48(9) :1-15.

XU Jialin. Research and progress of coal mine green mining in 20
years[ J]. Coal Science and Technology, 2020, 48(9) .1-15.
HAEE, W0 VPR, RS SR R S A A
Aili7kv;luzj1%¢‘ffk[ﬂ. WA ,2019,44(12) :3719-3728.
CAO Zhiguo, JU Jinfeng, XU Jialin. Distribution model of water—
conducted fracture main channel and its flow characteristics[J].
Journal of China Coal Society, 2019, 44(12) . 3719-3728.
a0 VFEORR 2 AR FRIERICR BRACR SRR 5T ik
JELI]. AR 2018,46(1) : 125-128.

JU Jinfeng, XU Jialin, LI Quansheng, et al. Progress of water—
preserved coal mining under water in China[ J]. Coal Science and
Technology, 2018, 46(1) . 125-128.

DHeaR RIS 25 AR, A5, HMERSEEDT D03 IX T AR 58 Ak L3
KBRALT]. HEREA,2008,33(3) :241-245.

YI Maosen, ZHU Weibing, LI Lin, et al. Water — inrush
mechanism and prevention for fourth panel roof in Bulianta coal
mine[ J]. Journal of China Coal Society, 2008, 33(3) ; 241-245.
VPR, EWRR XS0, 45, B 3 00 R X ok
F SN [)]. A 1% 5 TR, 2009,28(2) :380-385.
XU Jialin, WANG Xiaozhen, LIU Wentao, et al. Effects of
primary key stratum location on height of water flowing fracture
zone[ J].
2009, 28 (2): 380-385.

WREEZE, EIPoR , AR IENE. 7 A FH AL AR AT AR 3 e XA 22 4 2%
BEEAER )], P EESHLR ,2012,24(12) 1 1-4.
GENG Jianjun, WANG Kailai, ZHU Yanhui.

Chinese Journal of Rock Mechanics and Engineering,

Yanan formation
coal accumulation and evolution patterns in east Hanggin prospec-
ting area, Dongsheng coalfield[ J]. Coal Geology of China, 2012,
24(12) .

AL, ﬁ‘%ﬂ ZEHE AR, IR IR PR DX
of = BT, 2009,21(3) :16-17,23.
KANG Shezhuang, DU Meili,

FROEDFFE[T].

LI Yanhua. Coal quality character-
istics study in deep part of Dongsheng coalfield[ J ]. Coal Geology
of China, 2009, 21(3): 16-17, 23.
B B PNETTE . Sk AR 23 B P v BE L K K
T EARTTRAARLI]. Mo %42,2015,46(12) :73-76.
YANG Yong, SUN Qianfang. Two—band height observation of Gao-
touyao coal mine 2—3 coal seam and safety mining under water[ J | .
Safety in Coal Mines, 2015, 46(12) :73-76.
BIFEMS. R0 DM 5 S K R AT AT 52 [ D
K2,2011.
BRIRAT. BARET X T SR 2S KK R /K B IR 25 1| 6 s R
W[ D]. P94 LRI, 2016.
B . 2 22 R AR 3 R BRI e BRI 5 4[] A
TERHE,2021,19(1) :36-40.

XUE Huancheng. Detection and analysis of “two zones”

T8 INARRHL

height of
37! coal seam in Wulan Mulun coal mine[ J]. Energy Science and
Technology, 2021, 19(1): 36-40.

FHZR 5, B0 b BRI 22101 AR THAR PI A

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

RAEAALT]. R b5 BIR,2009,37(3) :38-40.
WANG Shidong, XIE Wei, LUO Libo. Development rules of the
hydraulic fracture zone of working face 22101 in Huoluowan coal
mine[ J]. Coal Geology & Exploration, 2009, 37(3) : 38-40.
XIHER AR, KRR PSR oK B K 8w BE A 5 5
W], BEHAR ,2016,35(10) :206-208.

LIU Weigiang, ZHOU Huaqiang. Measure and simulation for de-
velopment height of water conducted crack zone of mining under
water[ J]. Coal Technology, 2016, 35(10) ; 206-208.

PR . RIS I LR AR T K R R AL
WFFE[J]. RS ,2019,45(7) :98-105.

XU Jianguo. Study on developing law of water — conducting
fracture zone in fully mechanized caving face in shallow buried
coal mine with thin bedrock[ J]. China Coal, 2019, 45(7) ; 98
-105.

=150 PRER R LR TAE S e AR A 5
HE B R, 2016.

TR RS, SR, 5. SR 2 WA Ok B AR PR K
TERBARGRALI]. BHBERIA,2021,49(4) :159-168.
ZHANG Yujun, SONG Yejie, FAN Zhenli,

D]. fiRM:

et al. Technology
and application of water—preserving mining in Jurassic coalfield in
Ordos Basin. Coal Science and Technology, 2021, 49(4) . 159
-168.
AR DR, AR S TR A R Bl K SRR B ERAFSEL D]
TR B R, 2021,
B, I - Hb—fFLIR 5 TR AE 2102 T SR TOUA I 282 55 32 s )
T[T PGS, 2020,32(7) :61-67.
DUAN Jianhua. Study on application ofundergound — surface —
borehole joint microseismic technology in multi—seam coal mining
roof fracture height monitoring[ J]. Coal Geology of China, 2020,
32(7): 61-67.
R . SR0A MR 2 XA Pl i BE R [ 1], e
T R4 ( AARBIAAR) ,2019,38(5) :22-27.
TIAN Lingtao. Study on the heights of the “two zones” in overly-
ing strata over Chahasu coal mine gob[ J]. Journal of Henan Poly-
technic University ( Natural Science) , 2019, 38(5) ; 22-27.
SRS, Tk E 7, NN, . SRR R SRR
BUADHOR R BT [T]. T E % 2P E %, 2020,30(8)
37-43.
ZHANG Yupeng, ZHANG Yujun, LIU Yitao, et al. Study on o-
verburden failure height of fully mechanized mining face in
Mengxi deep mining area[ J ].China Safety Science Journal 2020,
30(8) . 37-43.
ToKEL,E BLF E BEEEET 3-1 BRI A
SR TTRREL) ] I S BIR, 2019,47(S1) :37-42.
WANG Yongguo WANG Ming, XU Peng. Characteristics of col-
lapse fracture zone development of No. 3—1 seam roof in Bayan-
gaoler coal mine [ J]. Coal Geology & Exploration, 2019, 47
(S1) :37-42.
AT, MR RE 248 31 IZ TP RBLE BN & B AT
*[ ] VR RO TR, 2019.

A e TR ORJE 10 a IAUE K BB RRHIE
E‘J%M?Lﬁvnﬂﬁﬁ%vu%ﬂifﬁﬁf[Xﬁﬂ*ﬁfﬁ%[ J]. HEsE

211



2022 4F55 2 1A

www.chinacaj.net

HEMFHA

550 %

[24]

212

#4,2021,46(5) :1428-1438.

LI Quansheng, JU Jinfeng, CAO Zhiguo, et al. Detection of the
self—healing characteristics of mining fractured rock mass after 10
years of underground coal mining: A case study of Wanli Coal
Mine Shendong mining area[ J].Journal of China Coal Society,
2021,46(5) :1428-1438.

JU Jinfeng, LI Quansheng, XU Jialin, et al. Self—healing effect
of water — conducted fractures due to water —rock interactions in
undermined rock strata and its mechanisms[ J]. Bulletin of Engi-
neering Geology and the Environment, 2020, 79(1) . 287-297.
BRNG B VFER, GF. A E R R OCREBE [ M. 1R

I - P EES R, 2003.

VRGO, RN . A G2 AL B R B Ok (] i E
KA, 2000,29(5) :463-467.

XU Jialin, QTAN Minggao. Method to distinguish key strata in o-
verburden|[ J]. Journal of China University of Mining & Technolo-
gy, 2000, 29(5) : 463-467.

[27]

[28]

[29]

[30]

VPR R T E el B T 5082 00 1 1) e /K 2Bl i 2
B [T]. B, 2012,37(5) :762-769.

XU Jialin, ZHU Weibing, WANG Xiaozhen. New method to pre-
dict the height of fractured water—conducting zone by location of
key strata[ J]. Journal of China Coal Society, 2012, 37(5) ; 762
-769.

IV, AR A P S U e DX PR B R S 22 20 b =2 R0 23 S5 % T
BEFELD]. W & IWARRHE R, 2011

ZHEEE. NG FIAR DR R R DL SR8 2 DX A 2R 4 7
[D]. dbat: sPIEHFRE (dLa) ,2010.
Al M R IE S 2R TR K R R E B LR K
JEERAEEAR ()] H?ﬁﬁh,zon,zxz(s) :2116-2124.

LI Quansheng, JU Jinfeng, CAO Zhiguo, et al. Suitability evalu-
ation of underground reservoir technology based on the

discriminant of the height of water conduction fracture zone[ J].

Journal of China Coal Society, 2017, 42(8) . 2116-2124.



