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Stability Analysis of Existing Tunnel in Stratified
Sedimentary Rocks Subjected to Bridge Pier Load
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An anisotropic characteristics of stratified sedimentary rocks should be considered in the design of
tunnel. The second line of Taegu subway is under construction through the sedimentary rocks which is
stratified by alternation of shale and sandstone, and Tongsoe over bridge road is planned to be
constructed along the subway line. Thus the subway twin tunnels will be subjected by the bridge load
of 76.2 MN per pier that will be placed in between the twin tunnels of the subway line. A numerical
analysis is carried out for the stability of the twin tunnel, and the result shows that the maximum
principal stress of surrounding ground is increased by 5~6 MPa and the additional displacement of
concrete lining is reached up to 8~10mm due to the external bridge load. For the safety operation of
the subway, reinforcement of the tunnel structure is highly recommended.
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Figure 2. Variation of Young’'s Modulus, Poisson’s Ratio and Modulus Ratio of Sedimentary
Rocks in Respect to Dip Angle of Bedding Plane (Reproduced based on the Data after

Kim et al.,1997)
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Table 1. Rock Properties used in Analysis.
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Figure 3. Geometry of Finite Element Mesh with Rock Layers.
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