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Abstract

Coastal high-pile piers serve as critical infrastructure in port construction, where foundation bearing capacity and settlement control
directly impact structural safety and operational stability. Constrained by factors such as widespread soft soil distribution, elevated
groundwater levels, and complex marine dynamics, these piers are prone to uneven settlement and structural deformation. Based
on a typical coastal engineering case study, this paper analyzes the application effects of reinforcement technologies including deep
mixing pile composite foundations, prestressed pipe pile support systems, and vacuum preloading combined with consolidation. The
research demonstrates that composite reinforcement systems significantly enhance foundation stiffness, reduce long-term settlement
rates, and enable full-process settlement control through real-time monitoring feedback. These findings provide technical references
and engineering guidance for optimizing foundation design and construction of coastal high-pile piers.
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