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Rock Burst Damage and Generation Mechanism in Deep Tunnel Based
on Beam-column Stability Theory
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Abstract: The study of rock burst position and failure mechanism along the axial direction can
provide basic information for the prediction and precaution of rock burst in deep tunnel. The
beam-column mechanical model was established based on structure, stress and deformation fea-
tures of the surrounding rock in deep tunnel. By using the elastic theory and force method, the
deflection and slope equations for the first order statically indeterminate beam— column were de-
rived, and the analytical expression for critical force calculation was presented. On the basis of
the measured data of the excavation disturbed zone (EDZ) in the tunnel of JinPing II hydropower
station, the method for section size determination in beam-column model was provided. The criti-
cal lengths, beyond which the stability issue must be taken into account, and the characteristic
lengths, at which the critical state of stability is reached, for the surrounding rock were calculat-
ed. Finally, a conceptual model representing the evolution process of rock burst in deep tunnel
was put forward. And the influences of excavation and dynamic disturbance on the initiation and
propagation of internal cracks, structure form of surrounding rock and failure mode of rock burst

during construction were discussed.
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Fig. 3 Decomposition of statically indeterminate struc-

ture with force method
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Table 1 Disturbed depth and stability critical length in the section AK13+595 of pilot tunnel A

/m 1.2 1.2 1.4 1.2 0.6 1.2 1.0 1.4 1.6 1.8 1.26
/m 16 16 19 16 8 16 13 19 22 24 17

2 AK13+595
Table 2 Disturbed depth and instability critical length in the section AK13+595 of pilot tunnel A

/m 1.2 1.2 1.4 1.2 0.6 1.2 1.0 1.4 1.6 1.8 1. 26
/m 22 22 26 22 11 22 19 26 30 33 23
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Fig. 8 Effect of local and neighboring excavations on the

monitoring section
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Fig. 9 Monitoring section behind the tunnel face
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Fig. 10  V-shaped rock burst
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Fig. 11 Pot-shaped rock burst
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