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Optimized design and stability analysis of deep foundation
pit support structure for construction engineering
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Abstract

With the acceleration of urbanization, deep foundation pit support structures have become a critical component in construction
engineering, attracting significant attention from engineers and researchers. The excavation of deep foundation pits significantly
impacts surrounding environments, making the safety and stability of excavation operations under complex geological conditions a
key research focus. This paper analyzes existing design approaches for deep foundation pit support structures, proposes optimization
strategies, and suggests effective measures through stability analysis. The article first reviews current design methodologies and
application status, examining factors affecting structural stability such as soil mechanical properties. It then outlines optimization
principles addressing common challenges, including appropriate material selection, precise calculation of earth pressures, and
dynamic analysis applications. Finally, practical engineering case studies demonstrate that optimized designs positively influence
foundation pit stability, significantly enhancing structural integrity while reducing accident risks, highlighting their substantial
engineering applicability.
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