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Abstract

In order to study the influence of highway tunnel lining thickness on the secondary lining, a high-
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way tunnel is used as an example to construct a structural finite element calculation model by us-
ing the “load-structure method”, and the sensitivity and linear correlation analysis of the second-
ary lining is achieved by using PDS technology and combining with Monte Carlo analysis. This
leads to the influencing factors and laws of action for the random variables of secondary lining.
The study concluded that: the influence of lining thickness on the maximum displacement, maxi-
mum axial force and maximum bending moment of the lining structure accounted for more than
40%, indicating that the lining thickness has a greater influence on the safety of the tunnel sec-
ondary lining structure and is the main influencing factor of the secondary lining safety; the linear
correlation coefficients of thickness and its maximum displacement, maximum axial force and
maximum bending moment are greater than 0.73, while the slope of the trend line has a larger
value, indicating that the linear correlation between lining thickness and tunnel secondary lining
safety is obvious, and the influence rate is relatively large. By analyzing the sensitivity and linear
correlation of secondary lining in highway tunnels, the research results are proposed to draw ref-
erence to the structural design and safe construction of highway tunnels.
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Figure 1. “Load-structure” model diagram
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Table 1. Summary table of features of random variables
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Figure 2. Lining thickness distribution curve
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Figure 3. Lining elastic modulus distribution curve
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Figure 4. Lining elastic coefficient distribution curve
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Figure 5. Lining density distribution curve
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Figure 6. Vertical load distribution curve
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Figure 7. Curve of horizontal load distribution
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Figure 8. Maximum displacement sensitivity diagram
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Figure 9. Maximum shear sensitivity diagram
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Figure 11. Maximum bending moment sensitivity diagram
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Figure 12. Scatter plot of lining thickness and maximum displacement
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Figure 13. Scatter diagram of lining thickness and maximum shear force
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Figure 14. Scatter diagram of lining thickness and maximum axial force
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Figure 15. Scatter diagram of lining thickness and maximum bending moment
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