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[Abstract] Rapid urbanization underscores the critical importance of ensuring the safety of foundation support
structures in construction projects. This paper delves into the design and optimization of deformation
monitoring systems for a real—case scenario. By analyzing the project background and requirements, it identifies
shortcomings and highlights key factors. The design details are meticulously described, encompassing the
structure, equipment, data acquisition and transmission methods, as well as strategies for enhancing precision.
The application of optimization measures is discussed, such as real—time feedback, data—driven predictive alerts,
and on-site adjustments' impact. The paper also forecasts trends towards intelligent monitoring, system
integration, and long—term assessment, all aimed at informing construction adjustments to enhance safety and
reliability.
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