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Energy-driven mechanism of failure and instability of anchored surrounding rock in
deep gob-side entry
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Abstract: Affected by the dynamic load induced by the fracture of lateral roof in the deep gob-side entry, the anchored
surrounding rock is prone to produce large deformation, even failure and instability. Taking the tailgate of the 31120 work-
ing face in the Suncun Coal Mine as an engineering background, firstly, the development law of cracks in the anchored
roof and the main failure mode of brittle tension crack were obtained by using the YTJ20 rock detection recorder. In addi-

tion, based on the similar material simulation test, the typical characteristics of three stages of lateral roof movement in the

KimBAEA:2023-12-10  {EEIHHI:2024-03-13  HEHE: B/#  DOI: 10.13225/j.cnki.jecs.2023.1670

E&WE: ER ARPIEERESRIITIE (52374218); ILAAMREFEHINH (ZR2022YQ49); ILZRAE Z IIEEHFF LR
PRI H (tsqn202211150)

YEE B A X222k (1988—), T, ILZRFEI N, 4=, 1A 0, #1: . E-mail: xuesheng1134@163.com

BIEE: 220(1998—), 53, IWZRIGUT A, T-05¢4E . E-mail: xuebin9311@163.com

SIRES: X2, B, W se, 55, BRI 25 45 18 45 181 B e W IR R e RE A SR S WL B [0]. 3 243k, 2024, 49(4):
1819-1833.
LIU Xuesheng, WANG Xin, TAN Yunliang, et al. Energy-driven mechanism of failure and instability of
anchored surrounding rock in deep gob-side entry[J]. Journal of China Coal Society, 2024, 49(4): 1819—1833.



https://doi.org/10.13225/j.cnki.jccs.2023.1670
mailto:xuesheng1134@163.com
mailto:xuebin9311@163.com

1820 # % = % 2024 4E5F 49 %

deep gob-side entry were obtained, and the fracture evolution and energy release law of anchored surrounding rock in dif-
ferent stages were analyzed. It is noted that the internal stress and deformation of anchored surrounding rock increase
sharply, the cracks develop obviously and the energy is released significantly in the transitional movement stage, which
has the greatest influence on the stability of anchored surrounding rock in the gob-side entry. Finally, the structural mech-
anical model of gob-side entry under lateral roof fracture movement was constructed, the quantitative calculation method
of input and resistant energy of anchored surrounding rock were firstly provided, the energy-driven mechanism of failure
and instability was revealed, and the instability energy criterion was defined, that is, when the energy applying on anchor-
ing surrounding rock in gob-side entry is greater than the resistant energy of anchoring surrounding rock, the instability
will occur. Accordingly, the instability risk classification method of anchoring surrounding rock and the corresponding
strengthening control technology were put forward. The calculation results show that the instability risk level of anchored
surrounding rock in the gob-side entry of the 31120 working face was medium risk. After strengthening the support, the
deformation of roof and floor and the two sides of gob-side entry were reduced by 35.47% and 35.71%, respectively, the

force of anchor cable was reduced by 23.43%, the deformation speed was obviously reduced, and the energy accumula-

tion degree of anchoring surrounding rock was reduced.

Key words: gob-side entry; lateral roof; anchored surrounding rock; energy-driven mechanism
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