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Abstract: Deeply buried tunnels in high in-situ stress environments are exposed to severe rockburst hazards during
excavation, and accurate prediction of rockburst grade and distribution is crucial for effective rockburst prevention
and control. Taking an under-construction ultra-long deeply buried plateau tunnel as the engineering background,
numerical inversion and other methods were employed to analyze the in-situ stress field distribution in the tunnel
site area. Combined with granite compression tests and acoustic emission (AE) monitoring, the mechanical
behavior, failure characteristics, and energy evolution of deeply buried granite are examined, and Wi, criterion is
proposed for tunnel rockburst prediction. The results indicate that the tectonic stress orientation in the tunnel area
ranges from NNE to NEE, with the maximum horizontal principal stress oriented N42°-54°E. The three principal
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stresses generally follow the relationship on > oy > oy, and the maximum principal stress along the tunnel axis
exceeds 50 MPa. Under different compression conditions, the deeply buried granite exhibits various failure modes,
including strain rockburst and slab buckling rockburst, and is characterized by high strength, high energy storage
capacity, and pronounced brittleness, providing favorable lithological conditions for strong rockburst. AE activity
shows a distinct quiescent period prior to rockburst; as the rock approaches instability and failure, AE ringing
counts and energy increase abruptly, while the b-value drops sharply, which can be regarded as precursory
indicators of impending rockburst. A Wy, criterion that simultaneously reflects both the likelihood and potential
severity of rockburst is proposed and validated against documented rockburst cases, yielding a prediction accuracy
exceeding 90%. On this basis, rockburst prediction is carried out for the tunnel, revealing moderate and strong
rockburst risks in several mainline sections within the No. 1 inclined shaft construction area, where stringent

prevention and control measures are required during excavation. The findings provide a useful reference for

rockburst prediction and mitigation in deeply buried tunnels in plateau regions.
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Fig. 1 Tunnel alignment in a true three-dimensional terrain
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Fig. 2 Contour map of the tunnel site area
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Table 1 Description of the tunnel's mainline passing through fault structures
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Fig. 3 Geological profile of the tunnel longitudinal section
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Fig. 5 Inversion analysis process of in-situ stress field in the
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Fig. 7 Cloud map of principal stress distribution in the longitudinal section of the tunnel
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