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Research on Deformation Control of Shield Tunneling

Under Subway Station
ZHU Zhengguo CHEN Xinyu CHEN Zifei LI Ben
( Shijiazhuang Tiedao University , Shijiazhuang 050043, China)

Abstract ; Taking a shield tunnel underpassing an existing station as the research background, firstly, the numerical
simulation of the deformation mechanism is carried out, and the change law of vertical displacement of the station
structure with each excavation step is obtained. Then, from the comparison of the main structure deformation and stratum
deformation of the station, 4 technical solutions for controlling deformation, namely, the bottom plate thickening,
peripheral reinforcement, bench pile reinforcement and pile + sleeve valve tube grouting reinforcement, are proposed to
obtain the optimal bench pile + Sleeve valve tube grouting reinforcement scheme; finally, the design of the bench pile
retaining structure is studied from 3 aspects: length of pile, longitudinal spacing of piles and pile diameter. Comparative
analysis is taken on the settlement of the station floor, the vertical displacement of the structure and the ground surface
settlement. Finally, the length of the bench pile is selected from the bottom of the pile end to the bottom of the arch to
the range of 5 ~7 m The distance between the piles is in the range of 1. 6 ~2. 2 m, and the pile diameter is 1 m, which
makes the shield excavation has smaller influence on the existing adjacent buildings.

Key words :shield tunnel; deformation mechanism; station; structure; reinforcement; bench pile
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