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Disaster-causing Mechanism Induced by Delayed Roadway Support under Rheological Surrounding Rock Conditions and Its Prevention-control
Technology
Weizhi Yao
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Abstract: During the mining of deep mines, soft-rock roadways are subject to multiple factors including high in-situ stress, fractured rock
mass structure and complex hydrological environment, and exhibit prominent rheological time-dependent characteristics. The deformation of
surrounding rock shows an obvious time-cumulative effect. After roadway excavation, problems such as delayed support construction, poor
working-procedure connection and inaccurate control of the support time window serve as core triggers for disasters including roof separation,
side spalling, large-scale roadway deformation and overall collapse of roadways with rheological surrounding rock, which seriously impair the
stability and safe production of deep roadway engineering. To systematically reveal the disaster-evolution law caused by delayed support for
rheological surrounding rock, this paper takes deep rheological soft-rock roadways as the research object. On the basis of rock mass rheological
mechanics, damage mechanics and the coupling theory of surrounding rock-support interaction, this paper divides the creep deformation stages
of surrounding rock in deep roadways and analyzes the deformation response features of surrounding rock at each stage. Theoretical analysis
is adopted to interpret three core disaster-causing mechanisms: time-dependent damage accumulation of surrounding rock, coupling failure of
bolt-support structures and chain-type disaster propagation induced by delayed support. With the FLAC?D numerical simulation software, the
Cvisc rheological constitutive model is adopted, and multiple working conditions with different support delay durations are set. Comparative
investigations are carried out on the displacement evolution, plastic zone expansion and stress redistribution of roadway surrounding rock under
different delay durations, so as to determine the quantitative correlation between support delay duration and surrounding rock instability degree.
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