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Influence of Deep Foundation Pit Excavation on Deformation of Adjacent Shield Tunnels and Control Measures
Zhijie Fan

Abstract: With the intensive development of urban underground space exploitation, spatial conflicts between deep foundation
pit projects and existing shield tunnels have become increasingly prominent. The soil unloading effect induced by foundation
pit excavation significantly changes the stress field of surrounding soil, resulting in additional deformation of adjacent shield
tunnels and seriously threatening the structural safety and operational stability of tunnels. This paper systematically sorts out
the influence mechanism of deep foundation pit excavation on the deformation of adjacent shield tunnels, and analyzes major
deformation modes including tunnel uplift, horizontal displacement and section convergence as well as their key influencing
factors. On this basis, it reviews mainstream deformation prediction and evaluation methods, including theoretical analytical
method, numerical simulation method and field monitoring method. It focuses on discussing the principles, applicable
conditions and control effects of deformation control measures such as zoned excavation, servo bracing, isolation piles,
surcharge counter-pressure and foundation reinforcement. The research shows that zoned excavation can reduce tunnel uplift
deformation by 11%-22%, servo bracing can reduce the displacement of retaining structures by more than 63%, and isolation
piles can effectively cut down the horizontal displacement of tunnels by over 60%. This paper aims to provide systematic
theoretical reference and practical guidance for scheme design and construction control of similar projects.
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