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Abstract

In high speed railway tunnel constructing process of southwest China, due to large size of excava-
tion with good conditions of surrounding rock, the voids between tunnel secondary lining and
surrounding rock are relatively common affected by factors such as geology and construction. The
voids cause lining crack, impellers and leakage and reduce the durability of structures. The voids
are a kind of factor which causes serious damage to the operation safety of high speed railway
train. In order to study the influence effects of voids position and area on internal forces and
structure security, using typical Karst tunnel section, the paper establishes formation-load model,
calculates lining internal force of 10 different voids position and area and thus obtains section
safety coefficient K. Through nondestructive testing results of a tunnel, the paper discusses the
four main causes of secondary linings voids, that is: excavation, concrete pouring, templates pallet
strength and waterproof board installation. The paper analyzes the security influence of voids for
secondary linings at last, and provides theoretical basis of voids prevention in high speed railway
construction.
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Figure 1. The schematic diagram of Grade 111 type A composite lining section
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Figure 2. The schematic diagram of 16 void elements by numerical simulation
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Table 1. Model parameter values
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Table 2. Working conditions of numerical simulation
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Table 3. Axial force and bending moment of numerical simulation results
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Figure 3. Distribution of safety coefficients K for each section against different arch void widths
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Figure 4. Distribution of safety coefficients K for each section against different hance void widths
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Figure 5. Distribution of safety coefficients K for each section against different side-wall void widths
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Table 4. Statistics of a tunnel secondary lining voids
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