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Analysis on the Failure Characteristics of Water Inrush and Instability of Surrounding Rock near Karst Cavern

in Super-large Section Tunnel
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Abstract; In order to study the large cross section tunnel near the cave of the water inrush of the surrounding rock excavation instability
destruction features, Lidong tunnel of Wushen highway was taken as the background in this paper. Numerical model is established by
numerical simulation software FLAC 3D, and the key factors the stress, the plastic zone, displacement and water inflow change rule of
the surrounding rock with tunnel excavation was analyzed. The influence of water pressure on the stability of tunnel surrounding rock is
studied. The results show that: (1) When the distance between face and karst tunnel is less than 6 m, the maximum stress of
surrounding rock between face and karst tunnel reaches 6. 32 MPa, and the maximum displacement of face increases rapidly to about 200
mm. (2) When the distance between the face of the tunnel and the cave is =18 m~—8 m, the water inflow of the tunnel face is less
than 200 m*/h. When the distance between the face of the tunnel and the cave is =8 m~=2 m, the water inflow rapidly increases to 7371
m’/h, which is bound to cause water inrush accident. (3) Both the maximum displacement and water inflow of the tunnel face increase
exponentially with the water pressure of the cave. When there is a cave in front of the tunnel face during excavation, measures should be
taken to drain water and depressurize the rock mass of the tunnel face.
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Fig.1 Schematic diagram of section YK342+256 of Lidong tunnel
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Fig.3 Vertical stress variation curves of rock mass in front of face
during tunnel excavation
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Table 1 Mechanical and permeability parameters of grade IV surrounding rock
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Fig.4 Plastic zone variation diagrams of rock mass in front of face during tunnel excavation
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Fig. 6 Displacement curves of surface rock mass during
tunnel excavation
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