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Mechanism and Catastrophe Theory Analysis
of Circular Tunnel Rockburst

PAN Yue, ZHANG Yong, YU Guang ming
( College of Civil Engineering, Qingdao Techndogical University,
Qingdao 266520, P.R. China)

Abstract: Mechanism of circular tunnel rockburst is that, when the carrying capacity of the central-
ized zone of plastic deformation in limiting state reduces, the comparatively intact part in rodk mass
unloads by way of elasticity; rockburst occurs immediately when the elastic energy released by the
comparatively intact part exceeds the energy dissipated by plastic deformation. The equivalent strain
was taken as a state variable to establish a catastrophe model of tunnel rockburst, and the computa-
tion expression of the earthquake energy released by tunnel rockburst was given. The analysis shows
that, the conditions of rockburst occurrence are relative to rock s ratio of elastic modulus to descen-
dent modulus and crack growth degree of rocks; to rock mass with spedfic rockburst tendency, there
exists a corresponding critica depth of softened zone, and rockburst occurs when the depth of soft-
ened zone reaches critical depth of softened zone.

Key words: circular tunnel; plastic deformation localization; rockburst; fold catastrophe model; crit-
ical depth of softened zone



