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Mining-induced stress distribution and its evolution in fully
mechanized top-coal caving face based on in-situ stress
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Abstract Value and orientation of in-situ stress play an important role in surrounding rock deforma-
tion, dynamic disaster and mining-induced stress field around the fully mechanized top-coal caving
(FMTC) face, which was always little considered in the past related research work. The hollow inclu-
sion strain gauge method was used to measure the in-situ stress in the south limb of Zhu-
xianzhuang(ZXZ) coal mine, and the original ground stress field has been feedback analyzed based on
multi-objective constraints optimization method, while the results illustrate the optimum boundary loads
and in-situ stress distribution. In addition, numerical models with FLAC® have been established to in-
vestigate the influence law of mining-induced stress redistribution characteristics in FMTC mining face
by the factors of the intersection angle between the longwall panel advancing direction and the maxi-
mum stress direction, the non-uniform coefficients of horizontal stress, and the lateral pressure coeffi-
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cients, and so on. The results indicate that in-situ stress states has remarkable effect on mining-induced
stress distribution and evolution characteristics of FMTC mining face. Finally, based on the real in-situ
stress state, physical and mechanical parameters of coal-rock mass, and mining conditions of a coal face
in ZXZ coal mine, the mine-induced stress distribution rules and its evolution process were further ana-
lyzed. Research results show that superposition and interaction of mining-induced stress and in-situ
stress are important for strata management and roadway support in similar FMTC mining face.

Keywords: in-situ stress; optimum back analysis; mining-induced stress; fully mechanized top-coal
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Table 1 Spot testing parameters of in-situ stress
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Fig.1 Variation relationship of strains vs stress relief distance
of ZXZ coal mine

1.2 SRAIEFFIE 1 K FEh 57 S SEsE R

SR AT I AR R R Y ) R A . B ECE
O 1) 3 P 2 0 S AT I B T EOE L bR v
PERISEIG 50, R B A KTV 08T, T3k
FRARANEAREAT B B 11 7K 25 D0 OB S g (R KN T
Pr R LA A, dnge 2 FnE 2(F A i N 2o 1EdE 7 1)
Prose FHUERTCAE H, ARANEAT 3 n) 32 3 ) 3 AL 4%
T HEAEERSAENE), s K FENT . &
N IKAP 2 WY ) R ) T2 N ) =3 2 [ R AR 6 G &
H: OHmasOvsOHmine H T REECK AL 1.44, K
B I LK R 3 Y ) o 32, 07 6 KRBk
N60.9°E—N70.4°E. %M /KR g (AR5 &
e ¢ EOAGAE 1.68~1.77 YL, VL% HIN )
HABRI T W, R I TAFmAGE . 18 ik
53 8 = R W R 5

2 ARANEED R KT3I R SR KN Je 354
Table 2 Magnitudes and orientations of the measured
in-situ stresses in ZXZ coal mine

OHmax OHmin

5 = Oumax~ Thmax.

W N rRel KoM 7kl e .. o,
MPa ©) MPa ©)

ZXZ-1 178 N70E 10.6 NI157E 135 1.68 1.32

ZXZ-2 216 NG68E 124 NI176E 15.1 173 1.44

ZXZ-3 209 NG6OE 11.8 NI145E 15.9 177 1.31
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Fig.2 The numerical simulation model
of in-situ stress of ZXZ coal mine

2 KRIWEFEE || KERHFRHEES
i

(BB MR ) 9 T RS i
S5 L3R M P 2 ORI 46 O A LA
WE, B, BRI AT S B )
SehR E A ANE . M S WM AIL R, (
SCERRISCH, A — RV & SR T L
SO, 2 AT AT A S ) 3 L
FEM RO, WS SR it
ARG H .

21 MERTREMLEAH

U5 5 SRR 14-A5] P A0 7 AR, JF
Bl T S B R ) s i
S T VB, A AR R R
TR RO AT, U T B OB
HOR. UAAFE R 153 11 KPR 6
W% TR TR, Wi 2
Jizs. o, BUIX I 2746 mX 1233 m, HR
b A B o R 0 ST R
WU HIRE . LA 2 SR BE AR, 6%
B IF SRR A AL, U T 2 B
TS W FIOHE — Y T
BRI, SO, 8 SR T 1%
¥

Fite 2 SRRk B £
., SRR Q)R BB A7 s d
ax@:ﬂ§@+iaqu@?uw+iﬂmﬂ

0 i=1

S A
(0RO T 120

AL

1)
Kb 0 WTEPIRIALA S 7 B H br ek 8, 385
A S N ) RS BT R L s X
A A RE T I B A AR, AL B Y



112 KW 5 24 TR AR

33 %

I Fy o B R RS AR i, AT sk
Wﬁﬂﬁﬁﬁ$ﬂﬁﬁﬁﬂﬁ%ﬁ?l’P%Mﬁ
AR AR R RS R ETTREG Foh
Gi— NI SIS H bR R EUE ;s g ATETTR T
FR P L3R 45784 3 F B Visual Basic F1 Fortran 1%
T LRIFR T AR, LKA A BRIC /i ik
fF ANSYS it 8T, i BoE & BT,
St LT JTIRIMIE . 0T, 528 n] s A H RAl
FERER e 3810 KPR ) i e L A 4%, ke 3
B4
22 KRAILEEH BEE N KT NinnHRE
K2R 3 b s A 3 iy 8t n 2 A A7 R G
EE A ch AT PRV S A4, BT AR R AL R
B3 KRN )35 B oy AT e, ki SRAF I 5T IX

WAL E R /N EN I RANRT 7 BY
PIN ) KPRy K 3 N ) At . BEAZK
) f K N o A AT e AT i B, 3 R
SR RIERCNEE AV S S 9 S S NI PN ]
oA lEle tHIE 3 nTLUE H, 20 B3 1 /K5 K
FN ) FBRIA NI PIRES, FEAR G A 20
MPa # K% 25 MPa, 547 U 3= B34 fF N60°E
HINT5°E Z14], 51z i HAln™ X s ()
HN S48l B 3 ik nf LA, Bk BN I
A SR BA — @ AR R IE LR
W J2 A i S R TR 3 e N 37 1R o A A
B S, BRI N AR BESE O, R
Bl A Y. g 7 6 R A A BB LG 50 IR, mTRIES
a3 BT S Y R ) (9 3 A 1 Do

R3 ARANERT B 11 AT ) B L S 4

Table 3 Optimum boundary loads for the ground stress inversion of ZXZ coal mine
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Fig.3 Contour and azimuth map of the horizontal maximum stress of ZXZ coal mine
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Fig.4 Variation relationship of mining-induced stress
with the maximum principal stress direction
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Fig.5 Variation relationship of mining-induced stress
with the lateral pressure coefficient
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Fig.6 Variation relationship of mining-induced stress
with the non-uniform coefficient of horizontal stress
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Fig.7 Variation curves of mining-induced stress vs
advancing distance, based on in-situ stress
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Fig.9 Displacement curves of conveyor roadway during
the mining process of FMTC face
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