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Influence of strata combination characteristics on roadway instability in

near-vertical coal-rock interbedded formations

CHENG Peichang'’, WANG Hongzhi'”', YAO Yangiang’, GUAN Yu'?, WANG Yanchao'?, JIA Yetao"?

(1. Collaborative Innovation Center of Green Mining and Ecological Restoration for Xinjiang Mineral

Resources, Xinjiang University, Urumgqi 830046, China ;2. College of Geology and Mines Engineering,

Xinjiang University, Urumqi 830046, China;3. Xinjiang Institute of Ecology and Geography, Chinese

Academy of Sciences, Urumqi 830011, China)

Abstract: Aiming at the problem of asymmetric deformation and instability in the mining process of nearly vertical
coal-rock interbedded roadway, this study took Wudong Coal Mine in Xinjiang as an example, constructed a
mechanical model of roadway surrounding rock partition to analyze the influence of different coal-rock
combination characteristics on roadway stability. The results show that the surrounding rock after roadway
excavation can be divided into six areas. Areas I and IV are relatively stable, areas II, III, V and VI are easily
damaged, and the whole is dominated by shear failure. The distribution of soft rock aggravates asymmetric
deformation and lateral shear failure. The combination characteristics of rock strata and stress coupling are the root
causes of roadway instability. A combined differential support scheme of “ bolt ( cable ) + steel strip + metal mesh
+ shotcrete + roof anchor cable strengthening support ” was proposed, which effectively curbed the deformation of
surrounding rock and greatly improved the stability of roadway. The research conclusions provide a theoretical
basis for the stability evaluation and disaster prevention of near-vertical coal-rock interbedded roadway.
Keywords: near-vertical coal-rock interbedded strata; rock strata combination characteristics; gallery stability;

instability mechanisms; support technology
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stratum lithology thickness distribution of the roadway surrounding rock
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Tab.1 mechanical parameters of the roadway surrounding rock

A %% J1/MPa PIEESEE71/(°) TR PR STYIFEE/°) 59 J1/MPa IE S J1/MPa
i % /MPa /MPa
40 13.5 12.4
45 11.4 11.4
W 3.76 39.2 35.6 45 50 14.5 13.6
55 10.2 8.3
60 75 5.0
40 11.1 8.3
45 17.0 17.0
A 432 39.0 13.1 1.7 50 10.1 7.7
55 9.0 75
60 8.7 6.3
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60 1.1 1.9
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Fig.9 displacement variation of the roadway surrounding rock under different rock layer combinations
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