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Optimal analysis of mid-board of shallow double-arch tunnels under
unsymmetrical pressure

CAO Yun-gin, WANG Xiao-lin
{ School of Architecture and Civil Engineering, Xi’an University of Science and Technology, Xi'an 710054, China)

Abstract: The FEM was used to calculate and analyze the bearing character of shallow double-arch tunnel with different
mid-boards under unsymmetrical pressure. The unsymmetrically pressed shallow double-arch tunnels which adopted multiple
bent mid-board would be helpful to improve the bearing character of the mid-board and to decrease the concentration of stress
and the displacement of the up mid-board. Ultimately the adoption of the multiple bent mid-board could lower the possibility of

cracking of mid-board. Therefore a theoretical basis to design unsymmetrically pressed shallow double-arch tunnels was

provided.
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Fig. 1 Straight mid-board of double-arch tunnel
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Fig. 2 Multiple bent mid-board of double-arch tunnel
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Table 1 The finite element parameters of tunnel support
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Fig. 3 The finite element meshes
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Fig. 5 Distribution of maximum principal stress 0, of straight
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Fig. 6 Distribution of minimal principal stress &, of bent

mid-board
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Fig. 8 Distribution of shear stress 7., of straight mid-board
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Fig. 9 Distribution of shear stress 7 ,,.of bent mid-board
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Fig. 10 Characteristic nodes on mid-board
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