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Abstract: This study focuses on the foundation pit excavation project at the Orchid Road
subway station. Using the FLAC™ finite difference software, a three-dimensional model of
the surrounding rock stress was constructed. By combining numerical analysis with field
testing, we investigated the soil's horizontal displacement patterns at varying distances from
the foundation pit’s edge, across different excavation depths, and over time. The analysis
reveals that soil within a 10m radius of the foundation pit's edge is in a high-influence zone,
while soil beyond this radius falls into a slow-influence zone. Field observations indicate that
as time progresses, the excavation depth and the horizontal displacement values both
increase, with the rate of growth being especially rapid in the initial phases. Notably, a
convex-shaped displacement curve emerges, signifying a typical and relatively safe
deformation pattern. By integrating numerical simulation findings with field data, we’ve
delineated the soil deformation patterns in terms of time and space during the foundation pit
excavation process. These insights are crucial for defining boundaries to mitigate potential

risks, such as soil collapse, during subsequent engineering activities.
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