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Research on Deformation Law and Supporting Parameter Optimization of Deep Foundation Pit in Building Engineering under Complex Work-
ing Conditions
Ping Hu

Hohhot Sifang Engineering Quality Inspection and Test Co., Ltd., Hohhot, Inner Mongolia, 010020

Abstract: Deep foundation pit projects in urban core areas generally confront complex working conditions including complicated geological
conditions, dense surrounding structures, intricate underground pipelines and narrow construction sites. The coupling effect of construction dis-
turbance and groundwater seepage easily induces hazards such as lateral displacement of retaining structures, differential surface settlement and
pitbottom heave, which greatly threaten the safety of the project itself and surrounding environment. To accurately reveal the deformation evo-
lution characteristics of deep foundation pits under complex working conditions and realize the refined design of supporting systems, this paper
systematically analyzes the spatiotemporal deformation law throughout the whole excavation process of deep foundation pits based on FLAC3D
numerical simulation and field measured engineering data. The deformation control mechanism and sensitivity differences of core parameters
such as embedded depth of supporting piles, pile spacing, prestress of steel supports and supporting stiffness are explored. Prominent problems
at the present stage are summarized, including homogenized supporting design, conservative parameter selection and imbalance between safety
and economy. Through comparative iterative simulation under multiple working conditions, the optimal range of supporting parameters suitable
for complex strata and environment with dense buildings is determined, and a refined supporting design system of “deformation law assessment
— parameter sensitivity analysis — zoned multiobjective optimization” is established.
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