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Abstract: [Objective] With the adjustment of the mining face layout in mines, the overburden roof of the mining face
for coal pillar recovery is frequently difficult to control when the mining face passes through abandoned roadways.
[Methods] To address this challenge, this study investigated the coal pillar mining face outside the No.2 panel in the

Zhaogu No.2 Coal Mine in Henan Province, which passes through abandoned roadways. Using methods like theoretical
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analysis, numerical simulation, and in-situ tests, this study examined the composite structure of the mining face and the
broken overburden of abandoned roadways, followed by simulation of the full-cycle evolutionary patterns of the stress
and displacement of the mining face roof under different support strengths. Finally, it analyzed the mine pressure behavi-
or on the mining face and proposed corresponding control technology. [Results and Conclusions] The results indicate
that the breaking forms of the main roof significantly influenced the mine pressure behavior. The breaking of its key
blocks might occur above the coal pillar, abandoned roadway, or solid coal. The mechanical mechanisms underlying the
advance breaking of the main roof were explored using the established mechanical models of the mining face passing
through an abandoned roadway. The main roof was found to be supported by the support system consisting of the aban-
doned roadway, coal pillar, and mining face, which formed a stable bearing structure in the form of a masonry beam. The
critical support strength of the abandoned roadway in the case of the sliding instability of the main roof was determined
at 4.6 MPa. The numerical simulation results indicate that the superimposed effects of the advance support pressure of
the mining face and the stress concentration in the abandoned roadway significantly affected the coal pillar. As the min-
ing face advanced to 5 m away from the abandoned roadway, the coal pillar experienced instability failure, and the main
roof was prone to undergo advance breaking. When the mining face passed through the abandoned roadway, the ad-
vance support pressure of the coal pillar shifted from the bimodal to unimodal distribution. The roof stress exhibited
varying distribution characteristics under different support strengths, and it was discovered that the support strength of
4.5 MPa of the abandoned roadway could prevent the advance breaking of the main roof. For the coal pillar mining face
outside the No.2 panel in the study area, cable anchors were employed as the reinforced support of the abandoned road-
way roofs. Consequently, when the mining face passed through the abandoned roadways, the working resistance of hy-
draulic supports fell within the safe range in the study area, avoiding accidents such as roof collapse and support crush-

ing. This study addressed the technical challenges faced when the coal pillar mining face outside the No.2 panel passed

%50 %

through abandoned roadways, providing a reference for similar mining face.

Keywords: abandoned roadway; coal pillar; mechanical model; rock burst; numerical simulation; in-situ test

W SRR A AN TR oy, 8 FE AR A X ff o 22
WD, B R SR PRSI AR JERE . [PPSO 4R
1o G IR IR AR A HE B il 2 —, (ERAE T A2 2 2
WRAF 25 AR 10 R 225 X 3 B ) 325 A 2 R A [T
TARIEISARKINAE . 75 TAR AR A, 2548 BT
FEARTIUR A B AT W2, T2 R K SCHER, S BT A T A
A BRI i B TR 5 S5 S, 7 EE SR T A 1 2 4
MR, DR, W5 AT TS T 1 2 4 ot 4 AR U oAk
AHEHEMIFRE L

B2 B R AR I s B Y R R B s
PR 2 B A E MR T HEA T TR TS, JRHUR T
— B VG AED SR MBI, & A
AIEIEST TR s TAR TSGR S5 ML 25 S TAR
T s 2 BARRAIE, 2 OB I 2 I A B P 2 1 ) 39
P QREE D AN el e e N NEIPS i S
(S HUBLIIWE Jr i% . R~ WESE T SR C T AE T
A TS E ML, FoR FHENE T AR AU
T AT RN SR, B O T AN S
P07 A S RCR U] T SRS R Bt X 0
i A S A T 25 A Sy A RIS 1 A T T
SAHLE, FER AR 505 A B T T AR i AR 58
JE 25 AR Y PR R AN SR A, $2 4 T — 251
BT PE AR R DT A e T AR T 2o 23 4% S SR BH T
M), SO SR 3DEC # xR LR T AR

1 i 2 4 A s RS R AT TR SE, i i B 5
BREGUE T “Bi R AN+ IR SO S B TR W] A7
Mo A S AE T S A R 1 ) A S BRI K
P AT i 2 A [ A AR AR BEA TS, 4R TR A
Jie o S T BAT 2R SCPRITE I [ 45 S A Pl AR, I H
3 RAFSACR . Al A SR FLAC™ BBk
TS T IR &R TAR IS 2 B AR TR IE, SR

R SAE R W BT oS S A S s A, O
eI T RIFACR .

FAT, T2 2 R A, R, SRS L
Bl RT RN 3 S 45y s il 4 A AR Ok, (8
F T ARG A ST R BB H SRR AN, X
AT ] SR JEE T PR AR, T S AR 2
SRR, NI, AR 456 A B2 &R
AT MG 200 23 A A T i S 4P, SRR G T2 4 LA
Fe TARTH Ak o R o SR FAR AT R 28 S0 = A e
SRR D FOR SCI R E, B SO R DRI T A I 4
AR H AR

SEFACRTNDTTEAIEERR -, X0 R [ ™ —fE X
SMU RS BERE TAR i 2 S DL e T i . A TR R
PRI Ty 3, AR A A7 AR JR IR 25 X B T
K AT AN RS 2 (W] AR 458, A1 XA T AR Ry 1] )
2SR UEAT PR S M AR ARSI, 482 B 0 2 o S 42
AT ) ST 3, BTSSP s B X £ T AR i 25 4%



% 10 1

FiRieE: KAEEMTEEIEAY EARREREAR

143 -

BRI, I R4 T B, 0B AR T 2 BRI,
AT A I TAE TR —E 2%
W?ED

1 T/EEHER

h T AR R BT TT R AR, B A PR X A
DXAMIARERE T A A7 IR i, X AMUEAT: T
YEHTZR 45 12011, 12012, 12021 1 12022 T AETH R
25 X, MM EE T F30-1 Wr)2, UMl 5 11071 A1 11072 T
YT R 28 X AR, J605 F30 W2 A0 . TAR i
1R 7 1) F5 2548 8 — 4 X AMIEAE TAR E s 45 | I
i AR RN AR, 3 A KA T T F, IR 76 T AR Ik i 2

PRI 224525 46 DL RS Z M) (W I 4 %, JLrp B Bt
S IFUIHR P B AT, M 39.7~59.0 m, SFHAHEES K 50.0 m,
ZEAEVIEN 4.6~53 m, FETE 3.7~4.0 mo #EX M
PRE TR TR ] 236°~307°, fHif 20~6°, B2
4 650.1~696.9 m, B2 VIR FE 6.0 m, Bt EERK
& 776.8 m, i [7] K 257.6 m, T4 i B 4% T~ b e
1, BN 4.5~15.0 m, BARTTOM D A FIab e, J=
JEH 5.5~10.5 m, PUESRE N 47.4~108.0 MPa, G
R A FEAR T SRR A 3.29 m A R
FONCEEZ, B LA RS o, TAE R IR TR
SRR 1 1, T AR AL & DL R B FLHR B & 1
B

| [GEE | BIER .
AAAA ,,,"{*,,‘ HEFRIR 75 /m £ /m A
T i : . . N
X S AT ol _ 11.49 | 636.71 [P
i T i e H E=—=——=1 | 2.05 | 638.76 | Jin
N P = - — f/tsmwwmimm =\ PR 1.49 | 640.25 Tsyp‘/}‘%
Mn . \— g . . I
N l/ ” ” ’[,m DX AMIUHEERE: T A i e 1l \\ ..... 251 64.86 1 J/JITQE S
: ‘ A R Lo 3.29 | 649.15 |Hokimb ) Ok
- B AR A \H’HHJU‘JL‘ N A
— 6.37 | 655.52 bR A
e | 250 | 658.02 PHFDE
- H
| | 874 | 666.76 [PV
e v [IROSOSY I 1.96 [ 668.72 BRI E
> > / [ 12021, 12022 4B | [T T
og 11071‘#137B2T1Fm/) 52 Eﬂ;‘ fg REX T T | 597 | 674.69 [WbEEYRA
N Fg\ i s - | 232 | 677.01 | BWH
) N — —
% T R e LT =
W f— e — =
] L L - = o
J .
% jw = —| [ 1398 [69099 |bmEuE Wf/"%
N - 7ol Ly
% . A= s i ||[2 562 | 696.61 | M |[o o |AnkiEbE
Q R £ = || R I R I I s
ll 5 // 2 % [|= I I N R rhRL
vg 64.0 v 36.0m 40.0m 102.0m T 721 703.82 Wb e A Lo
== == 139 [ 70521 Hﬂ*ﬁﬁ/"z”i-‘ﬁi}%'
g T DA UPRE {7 )T DR ] — " — [ 380 [709.01 [JsiieA

&3 18 O W ST = WA PR R S N

Fig.1 Mining face location and stratigraphic column in nearby borehole
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