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Abstract

With the intensive development of urban rail transit networks, engineering scenarios where shield
tunnels cross adjacent metro lines at close distances have become increasingly common. Construc-
tion disturbance is prone to causing deformation of metro structures and a decline in track regular-
ity, threatening operational safety. To reveal the law of disturbance impact and propose targeted
prevention and control technologies, this study is conducted using a combination of theoretical
analysis, numerical simulation, and engineering cases: the core mechanisms of shield construction
disturbance (stratum loss, stress redistribution, groundwater disturbance) are clarified; key influ-
encing factors such as stratum conditions, construction parameters, and adjacent clear distance are
systematically analyzed; a three-level prevention and control system of “source optimization - pro-
cess regulation - engineering protection” is established; the effectiveness of the measures is verified
through an engineering case of a shield tunnel crossing Metro Line 3 in a certain city. The results
show that the maximum settlement impact of shield construction on adjacent metro lines occurs
7~10 days after the tunnel face passes, and the disturbance intensifies significantly when the clear
distance < 3D (D is the shield diameter); after adopting the composite measures of “stratum pre-
treatment + isolation pile protection + dynamic parameter regulation”, the settlement of the metro
structure is controlled within 3 mm, which meets the requirements of GB 50446-2017 Code. The
results of this study can provide theoretical support and engineering reference for the construction
design and safety management and control of shield tunnels crossing metro lines at close distances.
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Table 1. Disturbance influencing factors and their weights
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Table 2. Shield construction working condition parameters under different protective measures
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Table 3. Comparison of settlement amounts under different working conditions
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Figure 1. Three-level prevention and control technology system
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Table 4. Statistics of monitoring results
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