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Abstract

Taking the small-spacing tunnel of the Menghua Railway as an engineering background, based on
the elasto-plastic finite element method, the three-dimensional numerical simulation of the exca-
vation and support of the small-spacing tunnel was carried out. The stress and deformation cha-
racteristics of small-spacing tunnel were analyzed and compared with the field measurement data.
The results show that the numerical simulation results are basically consistent with the field test
results, which provides a theoretical basis and guidance for the design and construction of the
small-spacing tunnel.
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Figure 1. Plane arrangement chart of the small-spacing tunnel
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Figure 2. Diagram of small-spacing tunnel cross section
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Table 1. Physical and mechanics parameters of the small-spacing tunnel
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Figure 3. Calculation model grid graph of the small-
spacing tunnel
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Figure 4. Lining position relationship diagram of the
small-spacing tunnel
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Figure 5. Contour of vertical deformation of the small-spacing tunnel
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Figure 6. Contour of vertical deformation of the small-spacing tunnel secondary lining
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Figure 7. Vertical deformation graph of the small-spacing left tunnel
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Figure 8. Lining maximum principal stress cloud of the small-spacing
span tunnel
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Table 2. Comparison of the site measured vault settlement and calculation value
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