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Analysis on the superposition effect of stress and the failure law of

surrounding rock during the last mining period of pre-excavation return channel
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Abstract: In order to obtain the control method of the pre-excavation return channel surrounding rock
failure in the last mining, the superposition effect of the concentrated stress around the return channel and
the mining supporting pressure, and the law of surrounding rock failure were analyzed through numerical
simulation, and the field verification was carried out. The results show that with the decrease of the
distance between the working face and the return channel, the superimposed stress increases gradually and
is transferred to the positive side of the return channel, and the failure of the return channel moves from
the front side to the working face. Because of the stress superposition effect, when the working face is 20 m

away from the return channel, the plastic failure of roof changes from sparse failure to dense failure. Before
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the failure of coal pillar between the working face and the return channel, the deformation and failure of the
back channel mainly occurr at the front side of the return channel. The damage of the front side is more
serious than that of the auxiliary side when the coal pillar is less than 5 m. When the coal pillars are
completely destroyed, the roof lost support, resulting in roof rotation, and the scope of the roof and floor
damage increases correspondingly. It is suggested that the key to control the large deformation of the return
channel is to control the stability of the front side of the return channel.

Keywords: pre-excavation return channel; last mining period; superposition effect; failure law;

numerical simulation

L AP 2K 1] 4 10 75 i 7 e 80 I i R IR TR R R PR AE T AR 7 AR R M T R A AN TR
o] J5 368 3 (7 P AT SR A A G IR S A9 (o e S R S ) 28 R IR LEEAT o 5T . [l e 1 AR T 2 A2 F)
SR Bl L7 B R0 L 25 A N A 2 B X [l GE G KR 3 A T AR E PR A TR T R AT S . [] AGE G AR E
BIFSE T 5 I 4 S5 1 G o 42 ) e R A5 R L TR A ) R 0T R T AD B S92 30 B R TR I ok T i 6 T $
BB T AR RO . SR AR AR IR M A AR A Oy ik S T SO BT AR R ) B
I £ 2R 8 2% PRSP O R T RS SR AT e 0 [ R S A A i S AT 5 ﬁ{)\ﬁ#HEFﬂIWT
FUBL T ) % 3 AR 2 3 4 A B B o BIVARUZE B B s B BE L 2 35 B BRI S A8 B B . B AR S s ar 1 A Tl
T AR MR ) 2 43 DTSR L J 7R T AR 1T ) A AL Sl 25 00 5 B AR R AT . i 4 PR 0 SRR B [l U [R) TOUAR S e
FRAEFEAT TR E 41 HH 7 T T 5% 7 5 3 ] i ) it $I¢,ﬁ$ﬁzrj1ﬁjﬂ$HXT$%E\%x g RFEizE 3
A B . AR AR B T R SR B B T A TR A RS T [R] R A R T 2R AL 1 ) LB T T 2 A REAE
F 7 A8 A R DR AP A 5 B A 0 7 1 o SR Sl AR E ARUE PERIT 5T U5 T Litwiniszyn™ ! 42 H ] R i A2
WS b7 BA R TR AR LT 7 A W 2R S R 2R W R 7 AR el B T X B TR U . Gao SR
B 7 v 1 B0 T BE A TR 785 SR Sl A R [0 R A T LA 4 R R 9 1 B . Wang S50 41X 45 18
B TTAZ 03 DX, 08 ORI SE T 32 KR8 I 2R 8l T 5 i) #4818 R AN 52 TR A T A A8 38 L K B 8l T 52 0 1 9 Bl 404
X 96 BE R . Wang 55 FE X B (B 558 20 B 09 SE 6l b L B85 T B0 A5 38 32 2h O A8 T B AT 1 6 FRE A
IR T YRR AR TR E VR — SEEA N o e AN 22 3 00 SR S 10 0 S W A T AR LA T A
B[] JACE T Y it T 2 S R DL R A 52 0 R AT T IR G BT ELR X [ SR SR g A
SR B 3 25 A R AT WE ST, AR X — ML 0 B e i G B AR R B 2 4 D RO R A R T vk R
AEEGE S, PR H e 1 AR M 18] AR 7 0] SR SR sy 5 4 08 R A v & Y gl 25 98 A
fiE o 3 — 20 25 A B AR UL 2 1 A5 1 TR R S A s A ML L 4B 7 T AR T S R A A B B 7

1 IT#EHR

BRI 31113 LRk TARMAL T 2K, & 3-1 2 — M IX 5 3 ANZR R TAE M, 31113 T AF 1 WURS oy
WEZ R T [0 A B s A 2 576 m, B XUBAE K 2 600 m, T AF ¥ A B a1 pras . AR K E
k300 m, HEVEK E 2 406 m, 3 0] A A U A O 5.6 m>< 4.3 m . il (] JRGE T8 I ALRS A 5.4 m X 3.6 m.
= I 4HCE TR A P - R W RV A S, Il G E AT T AR IR 31112 AR H 4 )
Ui L 52 R Sh B2 W L R aR AN B BB R AR TR B T, el B A AR TR SR . B RL 31113 T AR N 3 55t
X 12 U AT THT 50 A [ i R 2 17 g 28 o A B B IR R AR AT TR



60 TR K FFHK % 45 &

IR 126«:@ 4
<‘\ F
—

%)#:\%
:W ;&:{?} A

04

5 T K

[ (rd 7
—
e

4
S0:8
IR N A

1596

B1 ITEERXEIETEE

31113 46T

Fig. 1 Mining engineering plan of working face
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Fig. 2 Withdrawal channel and stress distribution state of mining face
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Fig. 4 Cloud chart of stress superposition of two holes with different spacings
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Fig. 5 Stress distribution between holes with different spacings
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Fig. 6 Distribution law of horizontal superimposed stress
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stress in surrounding rock
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Fig. 8 Numerical simulation calculation model
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Table 1 Rock properties and rock mechanics parameters of each rock

ik BHE/ (kg -m*)  RFBIR/GPa  BUIALE/GPa NEEHEM/ () NEEJ)/MPa  HiHisRE/MPa
e A 2 400 3.80 1.80 28 1.6 1.20
A 2 600 4.98 7.58 34 1.6 1.35
b E 2 600 4.50 2.80 31 5.6 2.10
2-2 M 1350 2.50 1.20 28 0.5 0.60
e s 2 400 3.80 1.80 28 1.6 1.20
2-2 ThyE 1350 2.50 1.20 28 0.5 0.60
bR 2 600 3.90 1.90 31 1.5 1.30
W e s 2 200 2.70 1.60 29 1.2 1.06
3-1 4 1350 2.50 1.20 28 0.5 0.60
WA 2 400 3.80 1.80 28 1.6 1.20
ks 2 500 5.50 3.30 32 6.2 2.60
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Table 2 Evolution law of failure range of withdrawal channel through different positions
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15 2.0 1.5 1.2 1.1
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3 3.0 1.8 W 2= T AR 1.9
2 4.5 2.5 W 2= T AR 1.9
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Fig. 10 Roof crack diagram of withdrawal channel 10 m from working face
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Fig. 11 Roof crack diagram of withdrawal channel 5 m from working face
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