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Analysis of the application effect under double protection of ultra-deep foundation pits near the

subway
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Abstract: With the development of urban underground space moving towards three-dimensional and intensive utilization, deep and large
foundation pit projects adjacent to existing subway structures have become increasingly common, and the risk of disturbance they pose to
subway tunnels has become a key technical challenge in engineering construction. This paper focuses on an ultra-deep foundation pit
project located next to a rail transit line and systematically studies the deformation control effect of the combined construction technology
of the "dual isolation retaining structure with an automatic axial force servo system." The project has a maximum excavation depth of 29
meters, and the edge of the pit is only 14 meters away from the subway tunnel, with extremely strict deformation control requirements. The
retaining system consists of ultra-deep isolation piles with a diameter of 1200 mm and underground diaphragm walls with a thickness of
1200 mm, forming a dual vertical retaining structure, coupled with an automatic axial force servo system to achieve active deformation
control during the excavation process. During construction, key processes such as phased excavation of the pit, stepwise application of
axial force, and finite element simulation to optimize reinforcement cage installation effectively ensured the stability of the retaining
structure and construction accuracy. Monitoring data show that under the action of the servo system, the average cumulative maximum
deformation of the diaphragm wall is controlled within 4.3 mm, the average cumulative maximum deformation of the isolation piles is only
1.1 mm, and the displacement fluctuation of the external soil is within 0.1 mm, with all deformation indicators far better than the code
limits. The study results indicate that the synergistic effect of the dual isolation retaining structure and the servo system forms a
deformation control mode of "active regulation— gradual energy dissipation— environmental isolation," which significantly reduces the
impact of foundation pit excavation on the adjacent subway tunnel. It demonstrates excellent technical feasibility and engineering

promotion value and can provide an important reference for similar deep foundation pit projects near subway lines.

Keywords: Proximity to railway foundation pit; ultra-deep foundation pit; double enclosure; isolation pile; automatic axial force servo

system; micro-deformation control
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