% 45 8% 2 T IBEAXFFRODAZHAFR) 2026 4 4 A
Vol.45 No.2 Journal of Liaoning Technical University ( Natural Science ) Apr. 2026

R MG AR A DRI R SR B B S TR IE B e WAL [J]. 10T DR AR R A A R (A SRR 1T),2026,45(2): 146-
154.DOI:10.11956/j.issn.1008-0562.20250419

WANG Fei,SHAN Pengfei, LIANG Lin,et al. Fracture characteristics and strata behavior of overlying strata under strong mining in
deep-buried coal seam[J].Journal of Liaoning Technical University(Natural Science),2026,45(2):146-154.DOI1:10.11956/j.issn.1008-
0562.20250419

NS o — \ / > /
VRIS R B B A D TR AE S 8 s b B
EORY,EM, R OM, 2R, 0 B, s S, B B
(1. PGB BRI S A L TR, BVE P42 71005452, PRV BRAE BB 07 LA BRON ) — S5 Bl 7842 727307)
 OE: NRABRREEIEZ RN B AR R R I, DR S5 1014 TR TSR, SRR
PRE . WAL K I WS I 55 T3, 40 BT A T 7 B DR G AR A S e S SR, i TOURR T3 488 AL D) T8y
2, BT I W SR R AR . TRRR . W TAR R R, TR IS ¥ A0 B A S 2R H ) B i ok
PR EZ210 miy, SCHBH S IRRIRR, N34 MPa, RUBSHAFAY 2 A -SREERAE R, 2 Ly RMebA R R
T AR TSR A R BURNIG 23 AR TR KA B 1 12 AR IR . B NS5 R BRI AR T8 TR S it . s
W SR TR AR S TE B 0 BIFRAK 17.8% . 25.4% F123.87%, T ZLAGFLYI 01 5 %2 RE %78 &0k TAE 3R 07 15 2

W, BB RS . TR AR A I 25 B i LS P PR L 5%
S MRS mRESER; BEASE; BmOERI; HERE
hE4y %S TD325 SHRFRERAD : A T EH S 1008-0562(2026)02-0146-09

Fracture characteristics and strata behavior of overlying strata under

strong mining in deep-buried coal seam
WANG Fei'?, SHAN Pengfei'’, LIANG Lin’, WANG Xugiang’, JING Qi’, SHI Xinyu’, XU Gang'

(1. College of Energy and Mining Engineering, Xi'an University of Science and Technology, Xi'an 710054,
China;2. No.1 Coal Mine, Shaanxi Shanmei Huangling Mining Company Limited, Yan'an 727307, China)
Abstract: To further elucidate the manifestation pattern of strong strata behavior in overlying rocks under intense
mining in deep-buried coal seams, this study takes the 1014 working face of Huangling No. 1 Coal Mine as the
engineering case study. Geological investigation, physical similarity modeling, and in-situ monitoring were
jointly employed to analyze the fracture-instability characteristics of the overburden and the associated ground-
pressure response. A pressure-relief scheme based on pre-splitting borehole roof cutting was then proposed, and
its unloading and regulation performance was validated through field measurements. The results show that with
continuous face advancement, both the roof caving interval and the shield support resistance increased
progressively, and the support resistance reached a maximum of 34 MPa when the face advanced to 210 m. The
spatial distribution and intensity characteristics of overburden microseismic events indicate that the thick and
hard sandstone layer above the coal seam is the mechanical source that induces strong ground pressure
manifestation on the working face and continuous large deformation of the gob-side entry. Field monitoring
further demonstrates that, after pressure relief, the roadway roof subsidence, sidewall convergence, and floor
heave decreased by 17.8%, 25.4%, and 23.87%, respectively. The pre-splitting borehole roof-cutting pressure-
relief scheme can effectively suppress strong ground-pressure behavior and mitigate roadway surrounding-rock
deformation. The research findings provide a reference for the surrounding rock control of gob-side entry in

mines under similar conditions.
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Fig.11 displacement of roadway surrounding rock
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