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Analysis and Design Optimization for Floor Bulging of Tunnels in

Near-horizontal Shale Formations with High in-situ Stress
LI Yajun LIU Ke

(CREEC( Chengdu) Survey,Design and Research Co. , Lid. , Chengdu 610031, China)
Abstract: A high-speed railway tunnel and its parallel headings are located in the near-horizontal shale formation, and
close to the major fault in Xinhua Area, resulting to multi-stage floor bulging, cracking and damage to the parallel
headings during excavation. The results of in-situ stress test show that there is high initial in-situ stress in the rocks of
this area. Taking into account the cavern complex effect, a numerical simulation method is used to optimize the inner
contour of lining, construction method, and supporting structure for the main tunnel corresponding to the damaged floor
of the parallel headings. The monitoring of supporting deformation and stress shows that the floor bulging of tunnels tends
to be stable, and the structural safety factor meets the specification requirements.
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