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Construction Technology for Synergistic Ground Improvement and Pile Foundation
Construction in Soft Ground
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PowerChina Zhenchong Construction Engineering Co., Ltd.

[Abstract] Soft ground is characterized by high compressibility, low bearing capacity, and pronounced
rheological properties. The use of a single ground improvement or pile foundation construction technology may
result in insufficient bearing capacity, uncontrolled settlement, and prolonged construction periods. To address
the challenges encountered in soft soil foundation construction, this paper focuses on the synergistic application
of ground improvement and pile foundation construction and analyzes their interaction mechanisms from four
aspects: stress redistribution, deformation compatibility, bearing capacity enhancement, and pile—soil coupling.
Based on actual project conditions, comprehensive site investigation, design, and analysis are conducted to
establish an integrated site design, dynamic monitoring and feedback mechanism, and process optimization
under complex working conditions, thereby developing a relatively complete collaborative construction
technology system for soft soil foundations. Engineering applications demonstrate that pile—soil collaborative
construction can improve the stress and deformation characteristics of soft soil foundations, mitigate the adverse
effects of negative skin friction, enhance the overall bearing capacity of foundations, and reduce construction
time and costs. It is applicable to construction projects involving various complex soft ground conditions and
provides a reliable technical reference for soft soil foundation engineering.
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