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Comparison and Optimization Analysis of Construction Schemes for In - Situ Subway Tunnel Expansion
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Abstract: Taking a urban subway tunnel as the engineering background, FLAC 3D finite difference software was employed to
establish numerical simulation models for different in — situ expansion schemes. The two — bench excavation method was adopted
for construction, and the tunnel convergence deformation, surrounding rock stress, and safety factor of primary support under
various expansion schemes were analyzed. A comprehensive evaluation of construction stability was conducted to determine the
optimal in — situ expansion scheme. The results indicate that the double — side expansion outperforms the full — ring expansion
and left — side (single —side) expansion in terms of stability, stress distribution, and primary support safety. The findings can
provide references for the design and construction of urban subway tunnel in - situ expansion projects.
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Table 1 Parameters of surrounding rock mass and
supporting materials
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Fig. 1 Expansion scheme of special section of urban subway tunnel
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Fig. 2 Special section expansion model of urban subway tunnel
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Fig.3 Circumference convergence tensor cloud of urban subway tunnel
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Fig.4 Maximum and minimum principal stress nephogram of tunnel surrounding rock
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Fig.5 Axial force and bending moment of tunnel primary support
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Fig. 6 Safety factor distribution diagram of tunnel initial support
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