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Abstract

Based on the disease repair of a mountain tunnel, this paper compares and studies the safety of
corrugated steel structure reinforcement schemes by numerical simulation. Firstly, the finite ele-
ment model is established by focusing on the diseases of vault cavity and insufficient thickness of
secondary lining of high-speed railway tunnel. Then, according to the characteristics of three rein-
forcement schemes of pasting fiber cloth, pasting steel plate and corrugated steel reinforcement,
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the strengthened finite element model is improved and established respectively based on the above
model, and then the calculated structure is cross compared to analyze the reinforcement effect of
corrugated steel reinforcement scheme. The results show that: 1) The reinforcement cannot effec-
tively limit the vault settlement, but can effectively limit the horizontal convergence and second-
ary lining stress, and the reinforcement effect of corrugated steel is slightly better than that of steel
plate; 2) After the disease, the stress of corrugated steel is larger than that of steel plate, and the
stress and deformation at the arch shoulder are larger. Although the settlement at the arch crown
is larger, the stress is smaller; 3) Aramid fiber cloth is not suitable to be used as reinforcement
structure in mountain tunnel.
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Figure 1. Sectional dimension of damaged tunnel
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Figure 2. Schematic diagram of finite element model of surrounding rock
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Table 1. Formation and material parameters
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Pk} HJE pI(kN/M®)  SEVERLE E/MPa TARALE v W BESEST o/ Fi% 71 cIMPa
V A 22 3000 0.4 25 0.2
IR IR 22 1500 0.4 25 0.2
IR IR 22 600 0.4 25 0.2
C25 ikt + 20 28,000 0.2 - -
) 78 300,000 0.3 - -
HIA ) 20 20,000 0.3 - -
J5 LT YA 0.2 119,000 0.2 - -
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Figure 3. Schematic diagram of finite element model of tunnel secondary lining
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Figure 4. Schematic diagram of laying range of reinforced structure
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Figure 5. Stress nephogram of secondary lining under unreinforced condition
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Figure 6. Cloud diagram of vertical deformation of corrugated steel reinforced structure
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Figure 7. Histogram of structural settlement difference under different working conditions
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Figure 8. Cloud diagram of horizontal deformation of corrugated steel reinforced structure
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Figure 9. Histogram of structural horizontal convergence difference under different working conditions
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Figure 10. Cloud diagram of Mises of corrugated steel reinforced structure
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Figure 11. Histogram of stress difference of secondary lining of structure under different working conditions
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Figure 12. Cloud diagram of Mises stress of reinforced structure after collapse
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Figure 13. Mises stress histogram of reinforced structure
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