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Research on Application and Parameter Optimization of Deep Foundation Pit Dewatering and
Support Technologies in Pump Station Expansion Projects
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[Abstract] Most pump station expansion projects are adjacent to existing structures with complex
hydrogeological conditions, where deep foundation pit construction faces risks such as water inflow, slope
instability, and surrounding soil settlement. The compatibility between dewatering systems and support systems,
along with the rationality of parameter settings, critically determine project safety and construction efficiency.
Using a deep foundation pit project at a riverside pump station as a case study, this paper analyzes key aspects of
integrated dewatering and support construction techniques. By combining the large—well method with
three—dimensional seepage numerical simulation, traditional construction parameters were optimized through
iterative adjustments. The study examined how critical parameters—including well spacing, actual embedding
depth of support piles, pile height, and anchor cable prestress—afected foundation pit stability, dewatering
efficiency, and surface settlement. Results demonstrate that the optimized system employing uniformly
distributed wells at 12 m intervals with depths exceeding 4 m below pit bottom, combined with a composite
pile—and—anchor structure featuring 8.5 m embedding depth and 180 kN anchor cable prestress, achieved stable
water level control 0.5 m below pit bottom while limiting maximum surface settlement to 8 mm. Compared to
conventional methods, this approach reduced dewatering energy consumption by 18.2% and improved
foundation pit slope stability by 21.5%. This parameter optimization approach is particularly well—suited for
foundation pit construction at water—rich riverside pumping stations and can serve as a valuable reference for
deep foundation pit projects in similar water conservancy renovation and expansion initiatives.
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