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3D Stability Analysis of Tunnel Excavation Surface with Pipe Roof Reinforcement

WANG Kai' KANG Haigui' WANG Haitao’
(1. State Key Laboratory of Coastal and Offshore Engineering Dalian University of Technology Dalian Liaoning 116024 China;
2. School of Civil and Safety Engineering Dalian Jiaotong University Dalian Liaoning 116028 China)

Abstract: In order to study the influence of pipe roof reinforcement on tunnel excavation surface stability

based on the kinematic method of limit analysis and the soil strength reduction coefficient the 3D stability
analysis model of tunnel excavation surface with pipe roof reinforcement was established which was employed
to define the safety factor and its corresponding potential failure mode of a given tunnel. For a certain tunnel
excavation the ultimate support pressure of tunnel excavation surface computed by the proposed approach is
consistent with the results given by strength reduction FEM  which verified the reasonability of the method.
Then the proposed approach was also employed to study how the tunnel cover depth tunnel diameter and
surrounding rock affect the surface stability ultimate support pressure and safety factor of tunnel excavation
surface. The analytical results of tunnel excavation surface stability with/without pipe roof reinforcement
reveal that in soft weak stratum and large span excavation conditions the pipe roof reinforcement can increase
excavation surface stability effectively.
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Fig. 4 Displacement of soil around tunnel excavation surface and plastic zone distribution under different support pressures
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