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Analysis and treatment technology of the secondary lining diseases in
the tunnel entrance
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Abstract: To solve the diseases of secondary lining, combined with an practical cracking diseases of secondary
lining at the tunnel entrance, the characteristics of the lining diseases are explored from the distribution of the
cracks in the secondary lining, the thickness of the lining, the spacing of steel bars, and invert backfill, etc.
The load structure method is used to obtain the bending moment, axial force, shear force and safety factor of the
typical diseased section through numerical calculation, and the safety state of the tunnel structure is evaluated.
The results show that the minimum safety factors of S, and S linings are lower than the standard requirements,
and the operational safety risks are high. Aiming at the secondary lining diseases, the systematic treatment
technology with grouting reinforcement of surrounding rock, bonding steel plate reinforcement of secondary
lining, demolition and reconstruction of open hole section and dynamic monitoring of process are put forward. In
the treatment process of secondary lining diseases in tunnel portal section, the cumulative vault settlement,
convergence, crack development and slope displacement are 3.99, 2.73, 0. 82 and 8. 17 mm, respectively,
and the deformation rates are 0. 069, 0.048, 0.014 and 0. 143 mm/d, which are all less than the monitoring
project control standards that proves the effectiveness of the secondary lining disease treatment system technology
in tunnel portal section, and can provide reference for the treatment of similar diseases.

Keywords : secondary lining disease; tunnel entrance section; load structure method; numerical analysis;

treatment technology AL ST )



