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Abstract : In the process of urbanisation, deep foundation pit engineering often faces complex geological
conditions such as soft soil layers, highly permeable strata, and karst regions, leading to risks
such as uneven stress distribution and uncontrolled deformation in support structures. This paper
systematically analyses the types and characteristics of complex geological conditions, reveals their
mechanical action mechanisms on support structures, compares the applicability of different support
forms, proposes an optimised design method based on numerical simulation, intelligent algorithms, and
dynamic monitoring, and establishes a ‘prediction—control-feedback’ deformation control system.
The study demonstrates that through differentiated support selection, intelligent parameter optimisation,
and information—-based construction, the safety and economic efficiency of deep excavations in
complex geological conditions can be effectively enhanced, providing theoretical and technical
references for similar projects.
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control
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