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Analysis of the Influence of Tunnel Grouting Range on Ground Settlement and Bridge Pile
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Abstract: Shield tunnel construction plays an important role in urban rail transit and infrastructure construction, but its impact on
adjacent structures, especially light rail bridge piles, is a key consideration for engineering safety. This study takes the section tunnel
project of Metro Line 5 in a certain city as an example, and uses FLAC3D software to establish a three-dimensional numerical model
to analyze the influence of different grouting ranges behind the wall on ground settlement and bridge pile displacement. The research
results indicate that increasing the grouting range can effectively reduce surface and arch settlement, as well as reduce the vertical and
horizontal displacement of bridge piles, effectively controlling the development of negative frictional resistance. This study
recommends a construction plan with a grouting range of 40cm behind the wall to achieve optimized control of ground settlement and
bridge pile displacement. The research results provide theoretical basis and technical support for the optimization of shield tunnel
construction parameters, and have important engineering application value.
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