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Abstract

The prefabricated structures of underground subway stations are characterized by large weights and dimensions. During construction,
multiple operational conditions can easily cause structural deformations and stress concentration, leading to potential damage. This
study utilizes a high-precision, high-spatial-resolution system comprising fiber Bragg grating sensors, optical frequency domain
reflectometers, and displacement transfer cameras to conduct high-frequency monitoring of joint strains, component strains, and
settlement convergence in the internal space of assembled sections of open-cut prefabricated subway stations. By comparing the
monitoring data with analytical and numerical simulation results, it was found that the deviation between the monitoring results and
the simulation results was less than 10%. This confirms the reliability of the data and the accuracy of the monitoring method, and
reflects the deformation characteristics of joints, components, and single-ring structures.
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