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Abstract: To address the challenges of large deformation and stability control in filled gob-side entry retaining in thick coal seams, take-
ing the N3-13 working face as the engineering background. Integrated theoretical analysis, numerical simulation, and field experiments re-
veal the deformation characteristics and control challenges of surrounding rock in backfilled gob-side entries in thick coal seams. The
structural evolution and pressure relief mechanism of “roof-cutting + filling” gob-side entry retaining in thick coal seams are clarified. A
rational roof-cutting height formula is established, and the application effects of different cutting heights are evaluated. Results demon-
strate that the key technical challenge lies in the rotational subsidence of the overhanging cantilever beam structure on the gob-side under
dynamic overburden loading, directly inducing support system failure and large surrounding rock deformation. The synergistic control
mechanism of “roof-cutting + filling” achieves efficient stress redistribution and relief on the goaf side by proactively severing the over-
hanging cantilever structure through directional pre-split roof cutting. Concurrently, the roadside filling body provides sustained support
for the roof-cut short-wall beam structure, effectively suppressing surrounding rock deformation. Their synergy thus transforms the stress
state of the surrounding rock from critical to stable. As the key parameter controlling entry stability, an increase in rational roof-cutting
height drives the transformation of stress peak distribution in the solid coal rib from “single-peak” to “double-peak” , significantly redu-
cing the stress level in the surrounding rock and shifting the stress concentration zone deeper into the coal-rock mass by 222.38% relative
to baseline conditions. Field tests verified that increased pre-split roof-cutting height substantially reduces roadside filling load and sur-
rounding rock deformation while synchronously shortening the impact cycle of overburden strata movement. The proposed synergistic
mechanism of “roof-cutting + filling” and the rational roof-cutting height determination method provide a validated technical solution for
controlling surrounding rock stability in gob-side entry retaining within thick coal seams.

Key words: thick coal seams; roof cutting and roadside filling; gob-side entry retaining; pressure releasing mechanism; roof cutting

height

TETE, JEHL T R R RS- AER SR LA O T

0 51 & 5 AP BRI SR T RK PP A 4

JEL IR JA AR A T TR S0 e 9 U 1) R i £ Ak,
ittt 24 o B B RS B 1Y 45%, AR Lk A
SRR 40% ~ 50% . SR, 7RI G
SERETFR TR R, KB 1) B %28 9.03%,
AEYRIRFR R R IL 442 Y BEE LIEZE L
A PR R BRRAE B R BB AL R A, I
7= BEARE T8 A T AR AR B SRR RS R, X AN
{UFHEOR R REE T, 5| & MR TR B R B,
PR X AR SR P EIRRIEOT KA
5 E RGO TFREUR AR SRR L ARSI
" BARE B E s . R RN, TR
R AR OTT R, BRI R, W H AR
SR A SR BB, IR B URTR 9 5 AR AR
PRI B2 0 S B 45

Sy S ER R AR 1 R0 R R B T RS R, O
W2 B E ARG AR R & R T fE Fe s s
A7, AR AES b T TAR R Fe SR ok
S5 IR S BN 25 B 45 B I ) A 5 AR TR FRAE
AV R T AR I 20 38R T 28 R RE IR I 25 7Y
A A IV 7 0 500 5 AR, B2 T 43 XX
PR Al B A R0 A TS A e T
VR 25 B AR 1 2 s Bl R B LI R 3k A i S

A e AN R B BER R ) 52 TR AF s 222450 g
VAL TR 2 XA A SR S e 25 B B A fa e
PRI FRIS S B8R T I A B AR R NG
F” AL HLBE X1 o B AU e T s AR R SR AT
BRI LR Z PR ZM R AR L, 325 T 5
IR B H AR R R eSS N

JUE B o h e s AR R T EE 2L
P S Sgeae g, (MR 2R, TR &
S ZE RGN, S R WS B R N ) S O s
& G F AR ZRME LUTE N I 2 A2 45, 175 Fe 38
23 B AR F AR I LA T P O R 5h S Sk 55
FEIUAGR it K, AR TR 6 R @ Tinker . I8
T O 55 IR S I B) A 5% ST AR 5
I 29 BERFCR, otk 2451 &R 2 X R @ 52
Keimn KFECRZS KA A 7u IR FEA T W5 K,
SRS AR KO SR & TG sh 515 | & b
FHERING, AL IR BT IR R RE T A SR
T4, © RFE A EAE, g E BE R
BH

Ry it — 2 AR AR LA I T 4 A IR IE 2 4 TR
s U SR T OB B 110 TEHER, il
e R R B R S A R I R G

103



2025 4F5 8 11

#HEHMFHAK

53 %

WS, B T VTR O JT R OSSR, 1R
Wk RE S B S80S0 T ST B DR TOUR AT PP 459, EL 15K
Pr TR P R 25 k. BAEARGEUI TR T v, 41
Xt R ZJCRRAE B TR MBS BUER B> . T
MRV JELJRE R, AN 5 8 A A TR KA A L % 5 5
BUR A X, B OO G PP BT 51 & 19 e 1 ) 5 56 41
S KA REE T, BUE Uy 25 Al 7 AR B TR IR
i S RGERAR . MICHERE A s 110 T3k i)
BO TP BT, R SR R
AR, 15 5 M SR SR AR 25 7 T e B
{8

PR, 2B LA PSR T2 ER 0T R N3-13 T
VR 2 A O AR 5, i 1R e 2 B
ARl AT S HA HIMER, B TR “DI T+

JEE 2 S 2 B AR G B T B . RS IR T
N EIEE VI e 25 B AR BN S 2%

1 IS

TG I FA T 20 X R, S A S B A 3,
PE R, YIRS 2 B AR IR GG AR 1 O N3-13 T
YEmEEE ., 51X 32K 3 52, N3-13 TAEm V1
YR K 500 m, XA R 2.2°, AT T TGWZ,
{EIEAALM 20 m AAATERATRAE . N3-13 AR il
] K B2 260 m, A& WK BE S 923 m, M2 R BN
6.0 m, R MR B LR O REBAR, BT R =
JE R 3.3 m, TR R 2.7 m, TAEMHERHEHN 93%.
A VR 3 2 AR T W 6.0 mx3.7 m
(), RS RS 5 &, TR

FUIE” W2 B AR W) Bl S A AL S5 R ML, B E T JARE TR £ 1 s
: 7S RIX
FEAR =k JE % /m B & o
N N3-15 LAETH ‘jf
WS 9.0 oo \ e
A | A GRIAEE) LA A )
= 0.5 159 764 \
923
BERE | 25 2l e
- S g - N3-13 TAEifi R
é PR 1.0 Al ST L &Q{
YR R ESEy -
o o b 1.0 ‘ = \
e s 1.0
- e | 20 st | B L I
PRI . prges WE
bR R bt | 021.8%8 300 021.8x8 300
WREE | 30 ﬂj;z/oﬁ PLES / L oo
PRI A 3.0 i i
1 1
e A 8.5 I i
PREE e | | HiFTF
AR RD 45 5000 i i 0222 400
N i i TR
e >0 ‘ ‘ | ‘ ‘ | ‘ 021.8%7 300
3 SR 6.0 l l JAIEE: 1500
\
s 10
g
ARAD 2.6 e R
W s 3.0 ] 6 000 I 1500
B TAEEAE R &S5 TR 2 AR

Fig.1 Working face layout and roadway support and roof and floor lithology histogram
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rock deformation
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Fig.4 Surrounding rock structure of gob-side entry retaining with roadside filling
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Fig.12 Vertical stress variation curves of surrounding rock with

different roof cutting heights
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