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Research on the deformation and stress behaviors of Dafosi coal mine
LIU Naifei', LI Ning'?, ZHANG Zhu', YANG Min', LIU Xiaoping'"*
(1. Institute of Geotechnical Engineering, Xi’an University of Technology,Xi’an 710048 ,China;

2. School of Civil Engineering,Lanzhou Jiaotong University, LLanzhou 730101, China;

3. Xi’an Research Institute of China Coal Technology &. Engineering Group Corp,Xi’an 710077, China)
Abstract: Dafosi coal mine is situated in the Bin-Chang mine boundary and its geology and land
form conditions are very complicated. With the help of the discrete element software of UDEC,
the surface distortion rule and distributing character of the stress field caused by coal mining have
been systematic studied in this paper. This study shows that: 1) the ground settlement curves
have a V distribution when the coal seam was extracted. After the follow-up mining areas are ex-
tracted, the surface subsidence deformation becomes correspondingly larger and larger when reac-
hing full subsidence its tends to be a constant value (10.0 m); 2) the surface moved to the mining
area direction from the both sides and the deformation curves show an inverted-S distribution.
The maximum value of level move deformation is 1. 73m; 3) the coal mining can cause adjoining
rock stress redistribution and some areas appears to have the obvious stress concentration phe-
nomena (40MPa). With the follow-up mining areas extracting, stress disturbance region contin-
ues to expand., whereby resulting in top kill as stratum to have an air face in such a way that there
occurs to have the collapse in most regions (deformation is larger than 10.0 m).

Key words: thick coal seam; slice mining; surface subsidence; horizontal migration
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2 HEHRIMHESH

2.1 H{EKEE

R 4 Hb S5 b 2 4 1 SR A8 X S BR A L LR R
A T 1 BT TR A ) TR ST T G A A A A K
1 000 m, I3 H = E R 500 m, B )EHEE 400 m, 4
JRIEFE 15 m, SR 2R A DL AL K BE il T 2% 717 =X
Koy 109,111,113 =A TAEH R, B4 TAE M
IR ERWIEIF R, 111 T AE Ay vh 2k 5 46 50 v 28
FHE A A TAEmAUER S 90 m, AR
F UDEC B 8c i (EZH F -0 5 R ny 15 22 .
AR 1 MR TRR A 5 WD SE AT RS M A B
gen edge 5 4 AR 4 B = fA K BT, BRLIT Y
RIDEAM L 5 m, B AR F4 B AY 36 5 BE IR -
A AR SR, 45 PR AR 3 B i sh AR A

IR SR FH e o o J3E i1 S R 25 A W R
D5 B FE R 0L R = iy T e B Y R 0,
F RN A BB, YRR AFHE S /NF 10 °N
AF BIIA R TR K B S A . R SR M S5 T A Bk
(BT 5 RT0 LIE 2 A 3,

5001
E 400 B K11
™300}
1 Kly
m 200F 2
Dz
HH 100k J2y @R 109T AR IITAFE 113TARE
0 T3h

0 100200300 400 500 600 700 800 9001 000
K E/m

&2 TR B i
Fig. 2 The engineering geologic profile



242 PU22 B TR 224 (2016) 45 32 %45 2 i

PIFRAFAE Z A4 AR T A B AR T 373
BRI IER N T O E TR SO A BN A T B
ARG T 2 SCCLIE 4)

Fig. 3 The numerical calculation model

10911’&@ 11 TART 113 4E 1
| AX [BXZ ] CX [ DX ] EX |

S L . i L

Bl 4 REFRRERE
Fig. 4 The partition schematic diagram

2.2 HESH

Ho 2N BB AR K 4 8 2. 4l s KL
Kly.J2a.J2z.]2y coal \J2y . T3h. & HZSH £ 1
fis .

x1 KEAEOSHE
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J2a 2396 2690.20 1031.58 0.33 0.53 30.80
J2z 2316 3678.43 1410.53 0.33 0.60 33.82
J2y 2350 4869.70 2510.94 0.28 1.04 36.56
coal 1415 410. 26 258.06 0.24 0.33 28.12
J2y 2350 6107.25 3318.11 0.27 1.24 35.56
T3h 2350 6 653.47 3 801.98 0.26 1.45 38.56

3 B IT{EE LA REERM

YRGS 109,111 #1113 TAETE &6
7 om R C TR o8 B AR 1 S R T R i AR
TR 90 I% 8 )2 e AT 13 F SR s 14 25 I i 22
IR DA R F TR R A5 . BU(E A3 M 4 Ak T R
T AR EFE A X C XA E X JEF7 #4005 78 H
RAEEPG 50 m B E — AN UL A DLW I 1 3 AR JE
T
3.1 MRMEMEHAR

KR FF2R 109111 F1 113 TAETHE 3% 7 m B2

AX.CXME X5, BREUIFEME K S Fis.
K FE/m

0 200 400 600 800 1000
0.0 . : ——
Eﬂy‘- 7
= -1.0f
& \ : AKX
1= -1.5¢ ‘\3\ P CIX
o 1 / S e EX
2.0} S AT
250 N

5 M R h 4
Fig. 5 The ground settlement curves

B 5 AT s B )2 ISR 5 R 1Y M 3R T R AR B
EW:HE.HBEE A IX.C X.E X8 IF %, #2000
FEAEARTE SR Rk A IXJF R 58 B M 38 Y #
KUTREATEAL TZ R XIE E 2R 1.36 m, 124 E
X REEG R R RIS EEE T H
B HimfEH R F) 2. 34 m $GIRL Ry 72% . AL ]
PLEH C X IF R 5 1) Hb 28 TR il 28 522 30 B &8 1%
AKFFRYE FE A K E X Z 8] (25 i B — K 2%
R DX B o 33X 2 R Ay 122 A T B RS A 0 )T b 3 T B
. MY E XIFR G BT R 4 09 A T FR AR 5
B . BB T AR B B AR JE 6 B . i PR A 1
A IEREAAAE . AT UL ER R (0 7 TR BB 6 A A T
RUTREARTE B R JE
3.2 MIRKEBRIHNEHAR

WK FFF 109,111 F1 113 TAETH 3 7m 12
AX.C XM E X5, H# 3K 30 88 i& 6
iR .

2(I)0 4(I)0 6(I)O 8(I)O 1 OIOO
K /m
Bl 6 HiFRAKF B L&
Fig. 6 The surface subsidence curves

M & 6 Al F B2 IR G TR b b 3R 7 AR
THRMKFEBDER., A XK RIERKX LHH
& FR PR [ 2R DX v 283 07 M 36 & AR B8 B, M 3R K
ool il 23 ol S48 S T, He K{H 2R 0. 102 m,
Big C XA E XAKIKFF R #3245 2 1 K -8 8 A%
JEAS Wi 1 R 5K S8 8l 7 1] 18 53 15 AS W97 1] 38 1 SR X
Fezh, EXIFR5EEEIR H % 15 KK -5 328 1 2
40.635 m, T I A KIFRIGH 6 f5. R MR UL



XTGBT B 52 0 R 5 243

FEASTE AR AL, R K P B 3 B TB A E B TE &
B o 33K 257 2 B AT A A ) T b AR TR BT B
3.3 RREENABHR

T AR 2RI R G Bl 09 % 5N 13
AT L E A 7 R

H.{7: MPa

/9\\/

{

y, -1 }- \) Q

_2” RN
(c) JFKEX )2

BT A

Fig. 7 The vertical stress contour map

N7 ol & W TAE T LB E R G . B &
BN kA T 8K, AR KN, AKX
IR TT R 5 A 5 LN ) SR R U B oA, 0
JRAFER SR A & A 1N ) A R R OR X
SRR S B R Gl R . C IXJF SR JE R SR T
FR S E A HA A XIS A KT R A RN
AEMIMEG LR R S35 SR W B TR 2
(TR 51 B X T ER 1 2 A7 78 5 K 1 Ry F7 4 o B
%(—16 MPa)., E X ¥R )5 [F FE 5] & 2 5 5B
B HE ELC X2 dal g D X 88 R A 1 7 4
IS (—16 MPa), Ifif Hffi 15 B XA By R 77 {6 3
% —20 MPa,

3.4 RXESUBHHAR

TAE T L 3B Z AR R TR G il A RS o AR

=EIE 8 fiR .

A

(a) JFRAXIEZ

(b) FFRCR 12

(c) JFREX 2

ERINCESU St 2o
Fig. 8 The vertical displacement nephogram
Hi P 8 & M, AR b B R TR 0 A
1) TAE T # 3l H b TR0 AT R S =500 i A A R
BN E, A KIFREBEEEEILL A RIX
Hh 2R SO FR A3 A 8RR T T SR AR TR TR R T HL
A B 22 JHe 22 Ml 3 e AR TOUR ) ¥ IX s AT
KM CEIBAEZA N 6.0 m), C KIFR G FAES] &
T EE AR I B R ER T A XIS R
ARTEAR B 107 EL AR TR 5 W Y Bl N AE TR S X . E
XIFREMEAE C X, = RXGHEM® A&
AZ T M 1L — R B A DX TURE S I 19 990 B 78 T B
KE R/ o 45 2R DX TR Jo) 340 40 47 76 S T 722 2 11
B G B R EET 2.0 m WTTHEATE ., NI 1E
T2 TR N 55 b AU S AR S B AR T R AR Y
A AT o

4 TEHERT/EE TAEBE R

X R S AT R RGO R BUIR R AT TR
LTS T ALC AL E IXCAR L #IT R 5 3R 19 3t
K AT I [l 1) 52 00 D A 45 40 A g S iy 1 A5 40
Xof T BR AL A 2% T AR T T AR Y [BR A 00, AL
TERMUFAR K N BIX DX FX.GKX.HIX.I
X.J X
4.1 MRTIEMBEFAR

A DR YR 1 3R I 9 M 2 TR i 2 an P 9 s



244 VU223 TR 222447 (2016) 45 32 45 2 1)

K f#/m
0 200 400 600 800 1000
T T T —|

0
2 BIX.
4t \ T === JDIE
p ..- ....... ) FIX
\ / GIX
3 —memee X
— IX
— I

YL FEAE/m

K9 b FRUTRE M2
Fig. 9 The ground settlement curves
HH 19 AT Y Bl X 45 XSl 2 5 05 TR
RULEEZ WS KRR REMLERA A, BIX |
ST BA B )23 TR 5 M R e RUCREAZ B ey 2. 34 m 3
Bk 4,01 m iR =S 59%, H B WM T A XA

C X EHHRAPIFEASIE . D XHEZ FER X C XA
E X &8 R IIFEBIE i . 244 T/Em -
M ZE TR AR TR ZE R 2 G XA T AR
FlIETIRE AR IE QR K, F XIFRIG Y 5. 36 m
HOm#E] 8. 53 m, WL 6020, MISRE T XEFHLE DT
B4 B T —7KF IX B S TR A2 TP 1Y Je KAE (24
10,0 m) BT T X FF R 51 R A A2 Bk 400 m~
500 m B FEINHZ LB T 5 kah. ] KRG
— U R A A BN T 150 mo, A UL Ml R TR AR IE I
AN TR BE A FFZ DR B O T e B ) 1 K Y L T 2
M REKB A RGN BT EME ZHA N
10. 0 m,
4.2 MIRKEBIHMEHR
2 XIRIT R 5 W R KR sl - 10 Firs .

2.07 — BX
————— DIX
g 1St \ — FX
@ 1.0} /T GKX
R | /‘/ X )
{ 05
"~ -0.5)
1.0

0 2(I)0 4(I)0 660 8(I)0 1 OIOO
K FE/m
10 Hi kR hith £k

Fig. 10 The surface subsidence curves
By 18 10 A& i Bl o5 80 A% XS 2 0 AR 4k T
K o SR DX 1 AR DX Ry v e A AH a1 # 5 b e
KR o 28] S Y, H M RAFAEAR K AR s 1 45
il B 80 32 5 20 W b 32 1) 45 4% 3l A D 1) 22 % 3
B X R fif 45 75 0 b 3 B 3 b 3 4G, OF 1 15 1
SR m AR T 50 m, {H RS b 3R AKE-#8 Bl (E
WA B BEAL . E XHFRIG K380 ih 2 A2 76 WA~ 1]
B H B XIFRIGE JA D XXR & B

B AT UL RR A X R KR 2 AR I B
BAFRYROR . D DX SR X 22 ) 35 52 e JC oy 82
MIFR T F X R, 518 H A 0 b 3R K- 5
(B2 R K HFEM A AR 500 m~680 m A, 4 3R
R gl J5 1] A T W A K P RS Bl i Rl e 0. 21
m I RZE 0.45 m M T 152, FEHEEMITR
— 2B R T P b 3R A KRS B

FRAE b3R5 B mT LU Y 20 00 2 01 R A )
b 0 K-S B0 748 T 52 e A K T A ) )2 5 R )
Xof 2 i 2 1) 7K P 7 g 22 B 5 AR SR X R
RERLWK BB NE ., T B RO Y
SR 0 A 0 M 2R ) B KOKSE RS S I AN A A L A
HH 1.8 m, AN 0.9 m,
4.3 REXBERNHHR

KT HARME, SO G D IXCH XA X
TER G BN AL LA 11,

40 Yo S B0\ 5 4
(c) FRIKHE
Bl11 B S ELE
Fig. 11 The vertical stress contour map
M 11O AT s [k B XA D X P Ab 4 4
S o A5 HE S A2 I 25 T 5198 L 85 RE ARG Bl
JRE )22 THUAR R B 2 349 A= 7 1Yk f) 7 ) 5 43 A R
% BHAE C XM E DB A7 75 w5 40 W1 2 1 niy 7 4 v
DX, I B A B KR8 R N T3 2928 16,0 MPa, ML




XT3 4 K B AR K B 5 245

Kl 11(h) 1 Co) AT LA o BEE T #8521 9 T
K, 5 3E [l 2 N 1 P 8 X OR Wi i ok, I ) 4R b B4
N (— 40 MPa) . i3 UL 4% B E 4 B eT
PHI it 25 T BR O 2 1 T SRR U2 A A 4k R L
P2 T 7 2 Bk 2 TR T I S AL 3
el TRUAR 3 2 0 L 4 19 B A 3 2 ) L o R B R 11
R ATHET R R AR L R R AR TR
AR L IF AR DX BTN Sy R R B IR
4.4 BEERENUBWR

A KIRTF R 5 B B A = B 12 fiR .

wromombhhd
coooooooo0
SSSSSSSSS3S

DIX B & & H A2 #/m

(a) JF KD # 2

coocococolNkH
SSSSSSocoo

pOobhSbn Lo

HIX F & & H A2 /m

(b) JFRHX A Z

£.
B
=
.
=8
e
B -
Iél

(c) IFRIXK B ZE
B2 RS EE S
Fig. 12 The vertical displacement nephogram

Hi 12 Ca) iT &, Bl 25 ) B 504 0 [l R, A8
J2 L HR A AR K 0E i — R 8 E KRG FLA
ARSI IR 4T AR I X (I M 5.0 m~
6.0 m) B & & 5 i 3 H v [ 0] 3k, 2T
MR ULFEAETE 254 6.0 m~7. 0 m. i F 4 2 0] 2
BB . I 12(b) R (o) T LLE L Bl T 24
JZ BRI YR TT R B B AR T X St — B kL AR T
B A 58 581 (10. 0 m~12.0 m) .10 m L) B A X
A AL X R G AT AR I X I CRE{E o 10
m B REEME.

L34 I ) RN 3 AR T 43 B RT A, K TRR AR B
XA D X [E R 5 TR b 07 3 & A KRR 5 %
1 Fifi 2 i 25 T J2 45 A KSR 2 1 F R R S A5 T
VR DN Bl RV 2 A RN B BN
L AH ) B XSS W7 9 K FLAR B B, B & T IX TR

Jr MR A 1R B 3 73 2R Bl i 3R A fie R T (L AR 5
AAE . AT UL IR R TR M R A B R AE TR T
P S22 I A S AP L R A B3 A A

5 & it

KA SFHET LT PR X I RB RN, T
Ab X385 R 35 01| M55, M MR AR R Al B A AR SR
F UDEC B #7084 X % 4 X0 R JE 52 57 R 51
TS 1) b 2 A8 T R b 23 Ny R AT T ST, S EEEL
(RSN I

1) 38 3 % R BLAR A AL (A X .C XA E X))
KR RVIER V FI, I RUTEAEIE N 2. 34 m;
MR IK V- Bl 5B ST 43 A s e R R 0. 64 mi il
B R AR T 1 o) b 2 AR TR BLAT 0 S R RIUR

2) TEA A 0] R 5 b 3R e KT B O 4.
32m, ML K FER s E KIE M 0. 85 m;

3) Mt E TE R & T X M R AR B 1k B
FEAT R B I A DL AR TE B R 10, 0 m, 2 4 &
TP R 52 K i b 36 1 B KK SE R B AR 0 1. 73 m;

4) R A X C XA E X RG] F A N
J1 53T ELAE TR A 03 355 A AF AR R B v
% (G5 —20 MPa) , Tl B8 A [0 R J5 b 382 IF 42 1
B3 N S B 3h 3 B AR B T — A5 L Y R AR 2
SEBIF RS o TN 27 )25 1 25 B ] R 43 IX 3 &
B TR

5) EHER (A X .C XM E X)HRIG BIA 2
T DX SOAE B S, 52 MOJE 434 B R 3 T AR A7 78 8 7%
PG Tl BE A ] oR S5 TR AR TR DX 5T 38 L 41 68 X 3
(AR 5 m DL ) KR EWE, FHEZE I RG
75 S S R R o i — 2B 1 K R 43 IX A8 P (i K
F 10 m), HL TR b5 77 78 K F 45 94 DXL B 3R X35
Y7 BT

S E 30k

(1] B T 30 KRR m LTI R JLAS 8 ) 85 1 AF 5%
[J7. M5 244 . 2008,33(5) : 481-484.
YAN Shaohong. YIN Xiwen. Discussing about the
main theoretical problems of long wall with top coal ca-
ving[JJ. Journal of China Coal Society,2008,33(5):
481-484.

(2] A7 78 . BRNG . JROR imi VR ST B M0 48) r AE 5 2 11 2%
PELT]. A E AL R 22, 1997, 26 (4) : 20-24.
HE Fulian, QIAN Minggao. Large mining height are
broken hydraulic support dumping characteristics and
control conditions[ J]. Journal of China University of

Mining &. Technology, 1997,26(4) ;20-24.



246

VU223 TR 222447 (2016) 45 32 45 2 1)

[3]

(4]

[5]

[6]

7]

[8]

(9]

TG A0, AW, LT = A T ORIE T R R R 258
O SR B MR R AR LT . v [ ol B 9K 5 5 B VA 2 4
2012,23(4):76-80.

FENG Guocai, LI Qiang, MENG Linghui. Failure
rules of overburden strata in fully-mechanized sublevel
caving mining of specially thick coal seam of Daping
mine[ ] ]. Chinese Journal of Geological Hazards and
Control, 2012,23(4) :76-80.

ERERAT B S, I e £ SR T RR AT B B SR I AR AR
BAIE 533 ] BRI .2006,25(8) . 74-76.
GAO Jinzhu, YANG Yaowen. WANG Hailong. Pre-
leave coal piuar combind machinary mining and tunuel
floor formation in span mining and dynamic support
[J]. Coal Technology, 2006,25(8):74-76.

TR GEID R R 4B R R R LR OT SR SCAR TAE B
S s 1], MR 24, 2012,37(5) . 737-742.

YU Lei, YAN Shaohong, LIU Quanming. Determina-
tion of support working resistance of top coal caving in
extra thick coal seam[]]. Journal of China Coal Socie-
ty, 2012,37(5) :737-742.

FRBAR R BRI G R R R SO R A
B e B (). MR 2 42, 2014,39(5) :816-821.
ZHANG Hongwei, ZHU Zhijie, HUO Lijie, et al.
verburden failure height of superhigh seam by fully

O-

mechanized caving method[ J]. Journal of China Coal
Science, 2014,39(5) :816-821.

T R R ORI SR O R LT ] Bk
2£4%,2013,38(12) :2089-2098.

WANG Jinhua. Key technology for fully-mechanized
top coal caving with large mining height in extra-thick
coal seam[]]. Journal of China Coal Society, 2013,38
(12):2089-2098.

X it AR E T SF LRI R B2 S AR T
KEBMHAE SR R]] &A% 5 TR,
2012,31(5):921-927.

LIU Jinhai, JIANG Fuxing, WANG Naiguo, et al.
Research on reasonable width of segment pillar of fully
mechanized caving face in extra-thick coal seam of deep
shaft[J].
gineering,2012,31(5) :921-927.

SN TR R L 5K . T RO R TR R i T AR T
TR IR FE LT ] AR BOR, 2013, 41 (3 1)
2):80-82.

BIE Xiaofei, ZHAI Xinxian, ZHANG Shuai.

Chinese Journal of Rock Mechanics and En-

Research

on law of strata behaviors in ultra thick seam fully-

[10]

[11]

[12]

[13]

[14]

[15]

mechanized caving coal face of Qianqgiu coal mine[ J].
Coal Science and Technology, 2013,41(S2) :80-82.
Oy AR T E L AL AR A P T S
A RBARLT]. B A J1% 5 TR %W, 2010,29
(4) :674-680.
MA Ligiang, ZHANG Dongsheng, WANG Hongsh-
eng, et al. Mining technique with preset packing
body in roadway for thick coal seam without coal pil-
lars[J]. Chinese Journal of Rock Mechanics and Engi-
neering,2010,29(4) :674-680.
BT L AR A I, R AL AR SRR R R R SR TE
BHLER 5 S F o M LT . ﬁéﬁf'ﬁkéTﬁ%i‘ﬁ,
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 and Safety Engineering,2012,29(6) :864-869.
X SRl TR A R A R S A R A JRE SR AR 1 1 F 5T
(], MBS .2004,29(2) : 142-145.
ZHAO Jingli. Research on full-seam mining adopted
roadway layout of stagger arrangement in thick coal
seam[ ] |. Journal of China Coal Society,2004,29(2):
142-145.
T XA A KR SR R TRD AT DX Ry J5E R )2 25 1] SR
HEWY B RALE LER AR 5a 1% 5T
T4 ,2014,33(9) :1863-1872.
YU Bin, LIU Changyou, LIU Jinrong. Mechanism
and control technology of pressure occurence in road-
way with extra thickness and mechanized caving coal
seam in Datong mining area[ J]. Chinese Journal of
Rock Mechanics and Engineering, 2014, 33 (9):
1863-1872.
WRAE LT BRI AR AR T S| Y H 2 L RS A IR
(. 74 % B TR % 2412, 2006, 22.(4) : 369-372.
HAN Xuan, LI Ning. Ground movement laws caused
by the tunnel lining deformation[J]. Journal of Xi’an
University of Technology, 2006,22(4):369-372.
SRS 2 AT B RO RDE B R i) S 3 L
ARTE W I s E 5 L 0. 04 2 B TR 2 2 4], 2007, 23
(2):140-143.
ZHANG Peng, LI Ning, HE Min. Theoretical esti-
mation of the supporting time in soft rocks tunnels
under high initial stress[J]. Journal of Xi’an Univer-
sity of Technology, 2007,23(2):140-143.
FAT g E  F TR EuD





