fa2k B2 oA TR R ol (A& B R Vol.42 No.2
2025 4F 4 A Journal of Hebei University of Engineering ( Natural Science Edition) Apr. 2025

XEHS:1673-9469(2025)02-0080-09 DOI:10. 3969/j. issn. 1673-9469. 2025. 02. 011

JEE L S T8 R TR 4™ 2 SR T T A Bz iy A 4 il A 5T
BB ST R A B

(MHE TR AR TR, WAL 1T 056038)

WE, AT TR LRI 2 R A ARA TR e R A MM S AN XL REGE TAE A0
HRERAAATTEAAR, S HRERATRG FEHEAAX, ZLTEROARTNEHT S
HRIB ik METEATRARZEMBETEIRIEMANGTEAX, R AW, TG RARM
KRBT IE A 26.7 m, BB FFEA 15.5 m, BRZH DT 4.52 m i, A KA TR Bk
M ERGRT A2 m b AARTMEEABHA R ZEMHEAENEZ TP, 2T ALY
ATEAAMBI T X BEMT BT LRI A Y a, F# T T 46092 TAEdE $ Loy 53
IAEML A B AR T 10 851 kN, BLA ¥ R4 % TAEFL A 10 000 kN, f& TAF @13 5 X 3008 245 /s
KR, MR AR BT3B A RTMEMBE, LR /EMA

HESES TD32 ERARINAD: A

Research on Roof Breakage and Control of the Fully Mechanized
Mining Face in a Deep Coal Mine in Kailuan, Tangshan

LYU Yan, GUO Yanhua™, WU Chao, SHI Huawang
(School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; An in-depth study was conducted on issues such as the determination of the basic roof frac-
ture step distance, the structural form of the basic roof and the reasonable working resistance of the sup-
ports in the main face of a certain deep coal mine in Kailuan. The calculation formula for the basic roof
fracture step distance was derived, a judgment method for the structural form of the basic roof in the
main face was established, and the calculation formula for the working resistance of the supports under
different structural forms of the basic roof was constructed. The results show that the initial fracture step
distance of the roof of the working face is 26. 7 m, and the periodic fracture step distance is 15.5 m.
When the mining height is less than 4. 52 m, the basic roof is prone to form a “masonry beam” struc-
ture, and when the mining height is greater than 4. 52 m, the basic roof will enter the collapse zone in
the form of a “cantilever beam”. The influence of the fracture step distance of the basic roof and the
support control distance on the working resistance of the supports under the two structural forms was ana-
lyzed, and it was determined that the reasonable working resistance of the supports in the 46092 working
face should not be less than 10 851 kN. The rated working resistance of the existing supports is 10 000 kN,
which is slightly insufficient in some areas of the working face.
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Fig. 2 Calculation model of initial roof fracture
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Fig. 3 Stress distribution map of the fixed support edges of the four-sided fixed support plate

under different advancing distances of the working face
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Fig. 4 Relationship between the advancing length of
the basic top working face with four sides fixedly

supported and the peak stress along the long side
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Fig. 5 Calculation model of periodic roof fracture
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Fig. 11 Calculation model for the working resistance of the " masonry beam" structure state support of the basic top
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Fig. 12 Relationship curve between the working resistance of the basic top " cantilever beam" structure state support

and the breakage distance and the caving distance of the support
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