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Abstract: Internal support demolition in foundation pits is a key procedure with the highest risk and the most drastic
transformation of the stress system during the construction cycle of deep foundation pits. Step-by-step unloading of supports
can lead to stress redistribution in retaining structures, soil inside the pit, and main structural support-replacement systems,
which may easily induce lateral displacement of retaining walls, uneven ground settlement, damage to surrounding buildings,
structures, and municipal pipelines, and even overall instability and collapse of the foundation pit. Traditional manual periodic
monitoring has shortcomings such as delayed data acquisition, insufficient monitoring frequency, and slow emergency response,
making it unable to meet the requirements of dynamic unloading conditions during support demolition. Based on the
requirements of foundation pit monitoring technical standards, this paper analyzes the stress and deformation mechanism during
the support demolition stage, expounds the layout points, monitoring indicators, and early-warning mechanism of an automated
real-time monitoring system, and demonstrates the application value of real-time monitoring through a deep foundation pit
project of an urban commercial center in Changsha. It also analyzes the variation patterns of monitoring data and
construction-linked control strategies. The study shows that real-time monitoring throughout the support demolition process can
realize timely acquisition of deformation and internal force data, automatic warning of threshold exceedance, and dynamic
optimization of support demolition procedures. It can effectively avoid safety risks in foundation pit construction and ensure the
safety of the main structure, surrounding roads, buildings, and construction personnel, providing engineering reference for
monitoring and safety control in similar deep foundation pit support demolition projects.
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