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Key technical problems of super-deep foundation pit engineering in soft soils
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(1. Shanghai Underground Space Engineering Design & Research Institute, East China Architecture Design & Research Institute
Co., Ltd., Shanghai 200011, China;
2. Shanghai Engineering Research Center of Safety Control for Facilities Adjacent to Deep Excavations, Shanghai 200011, China;
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Abstract: With the development and application of deep underground space in soft soil areas with high groundwater
level, many super-deep excavation projects have emerged. The deeper depth of the excavation project, the more complex
and more challenging technical problems will be encountered. The safety risks of foundation pits and the environment
have also increased exponentially. This paper focuses on the key technologies for the design and implementation of
super-deep excavation project with excavation depths above 40 m in soft soil areas, including the overall design scheme,
super-deep underground diaphragm walls, double water-resisting curtain systems, horizontal brace systems, super-deep
water-resisting curtain and foundation reinforcement, deep confined water control, etc. At the same time, the special
technical problems such as pile hole backfilling and excavation dewatering that affect the deformation of super-deep
foundation excavation are analyzed and explained. These key technologies have been successfully applied in many
super-deep excavation projects which ensures the safety of the excavation and the surrounding environment, and achieved
excellent technical, economic and social benefits. These technologies and experiences can provide reference for the
design and construction of similar super-deep foundation pit projects in soft soil areas.

Key words: soft soils; super-deep excavation; double water-resisting curtain system; super-deep water-resisting curtain;

deep confined water control; deformation control
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