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[Abstract] During deep foundation pit excavation, groundwater surges can easily cause pit bottom bulging, pipe
gushing, and structural stability failure, posing serious threats to construction safety. Current engineering
practices widely use empirical criteria that struggle to accurately characterize hydraulic hazards in complex
geological environments. This study establishes a groundwater surge prediction system tailored for deep
foundation pit projects by integrating numerical simulation techniques, field measurement data, and typical
engineering case studies. Through collecting foundational datasets comprising different stratum permeability
characteristics, caprock thickness, and precipitation parameters, the method employs seepage—stress coupling
analysis to identify potential surge zones. By correlating dynamic water level changes in monitoring boreholes to
develop response threshold calculation models, and conducting comparative analyses with subway deep
foundation pit projects, the study validates the reliability of the prediction results against actual surge data. The
developed technical achievements provide scientific support for foundation pit dewatering scheme design and
risk prevention in complex geological environments.
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