546 B 4 W H + 71 ¥ Vol.46 No.4
202544 A Rock and Soil Mechanics Apr. 2025

DOI: 10.16285/j.rsm.2024.0814 CSTR:32223.14.j.rsm.2024.0814

B LR R S F WU 447

HapAt !, GEaEl RIRF L OB 2, ORISR, RS, TRKRIBT A&

(1. IhFE R AL ST TR, LR B, 250061; 2. R KRS H@5KF %0, LR Fr, 250061;
3. WARREIRERIERAT MR, LR Frd, 250101)

OB R REN AR, REREFNERA. NENARS R X FE A SO RS B A5 K&
W REAUR, MERNERRZET K. KEeEy BN ERE s S SN, BRI R 5 254 T s b JE T A 2
) J1 2R N IR A AR P R RBHR A R . DA RIS RIER™ 1206A TAEM A 1208 TAET AR RS 5, 7F Reissner AR
Hah b, ZEEREN B, ST UG ESZERMBE. M. 850, SEMBE KRNI R A HEKF
HUR 139 B LR B, @L T m A BT W, 34T MATLAB V& gmi 1 507 5 1 Rk WD BE v SRR T
W&, KIEZRTRAMA T TR RS A RS DL R b7 faf 00T T80 7 25 40 AR W 5 P T 52 e B

X B H: KEEENE: BAEME)Z; Reissner ERFIS; K PFHUN F15658, B #IPE

HESES: TU452 CERFRIRAG: A XEHT: 1000—7598 (2025) 04— 1264— 14

Mechanical mechanism of the fracture of high thick-and-hard
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Abstract: Coal serves as the primary energy source in China, playing a crucial role in maintaining national economic stability. Due to
the characteristic of high thick-and-hard overburden strata, strong mine tremors occur frequently in Shilawusu coal mine in Inner
Mongolia, which seriously restricts the safe mining of coal. The primary cause of strong mine tremors is the fracture of high
thick-and-hard overburden strata, making it imperative to investigate the mechanical mechanism of such fractures under adverse
geological conditions. The study is conducted using the 1206A and 1208 panels of the Shilawusu coal mine as the research context.
On the basis of Reissner theory and considering the influence of gravity stress field, the analytical formulas of deflection, rotational
angle, shear force, bending moment, and maximum tensile stress of the thick plate with fixed supports on four sides are derived.
Considering the influence of horizontal ground stress field and its transfer, the breaking criterion of the high thick-and-hard
overburden strata is established, and a MATLAB-based calculation program for determining the initial fracture step distance of such
strata is developed. Finally, the program was used to systematically study the influence of the panel width, overburden strata
thickness and overburden load on the initial fracture step distance of the thick-and-hard overburden strata.
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/m /(KN » m?)J&/MPa #£/GPa Hffi/m o
*x+t 1480 230 0.0 0.0 — -
RikbE 1413 23.0 0.6 22 — —
WS 250 230 0.6 22 - —
RiRbE 13.60  23.0 0.6 22 — —
WHRE 341 230 0.6 22 - —
YipiibE 28.01  23.0 1.1 22 — —
MubE 3087 22.0 1.1 4.1 — —
hifbiE 3566 22.0 1.1 4.1 - —
RiRbE 3623 22.0 1.1 43 - —
10 #Mbs 2049 220 0.8 8.0 — —
11 #RbE 19.96 220 0.8 8.0 - -
12 HhifbAs 28.13 220 0.8 8.0 - —
13 gikiidiE 2602 22.0 0.8 8.0 - —
14 kb 3379 220 0.8 8.0 EPSi95
15 Wmes 620 220 0.7 6.6 — —
16 HRifbE 22.05  22.0 0.7 6.6 - —
17 WS 811 220 0.7 6.6 — —
18 MbsE 1019 220 0.7 6.6 — —
19 kb 3059 23.0 2.0 127  176.61 WKEE)Z 4
20 WS 1215 243 5.7 12.7 — —
21 4D 19.02 243 5.7 12.7 — —
22 WS 1453 243 5.7 12.7 — —
23 YiRiRbE 519 243 5.7 12.7 — -
24 WHESE 4124 240 2.9 142 153.92 WxXEZ 3
25 4HRIRbE 320 23.0 1.7 13.5 - —
26 WA 1152 23.0 1.7 13.0 - —
27 YHRIRDE 18.89  23.0 1.7 13.5 - -
28 HEbE 1034 23.0 1.7 13.1 - —
29 WAFESE 1537 23.0 1.9 13.1 - -
30 kA 1016 23.0 1.9 13.1 - -
31 WERS 2638 23.0 1.8 12.6 — —
32 pRIRbE 2612 23.0 2.0 13.1 7829 WIREEZ 2
33 MbE 1286 23.0 1.7 14.1 - —
34 WS 1277 23.0 1.9 15.0 - —
35 4iRIEbE 31.05  23.0 1.7 144 5359 WKEZ 1
36~40 2-2 JEZ 10.60  18.5 15 3.3 - —
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Fig.2 Statistical results of microseismic events
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