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Abstract: In order to address the engineering challenges of high construction risks, high deformation control requirements, complex
excavation soil layers, and strict environmental protection requirements for deep foundation pits in campus expansion projects, this
paper systematically studies the key technologies and performance improvement measures of deep foundation pit steel support and
enclosure systems based on the fourth phase of the Baoshan Campus Expansion Project of Shanghai University. The project adopts a
support system that combines SMW method piles with a horizontal steel support (with concrete support at the corners). Starting from
the stability of steel supported compression bars, axial force monitoring methods, reasons for local weakening, and the mechanism of
pre-added axial force loss, this study analyzes the calculation methods for the ultimate bearing capacity of single span and multi span
continuous compression bars, clarifies the layout, burial, and protection techniques for steel supported axial force monitoring, and
deeply explores the influence of local weakening behaviors such as unreliable connections of purlins, assembly deviations of steel
purlins, installation defects of flexible joints, and uneven stress on the performance of the support system. On this basis, targeted
construction control and improvement measures were proposed. Engineering practice has shown that through refined construction
management and monitoring feedback, the deformation of foundation pits can be effectively controlled, the safety of the surrounding
environment can be guaranteed, and a complete set of steel support and enclosure system construction technology achievements have
been formed, providing reference for similar deep foundation pit projects.
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