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Digital twin system for early warning of regional intrusion behavior of

personnel in deep foundation pit projects
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Wuhan Hubei 430074, China)

Abstract:  To address the dynamic risks in hazardous areas and the lack of timely warning of personnel
intrusion within deep foundation pit, a digital twin system integrating BIM and UWB technology was
developed. Initially, a virtual scene representing the deep foundation pit was constructed using the
OurBIM 3D graphics engine. Second, a method for calibrating hazardous areas was proposed, and UWB
technology was utilized to locate construction personnel and hazardous sources in real-time. Third, a real-
time warning mechanism for personnel intrusion behavior was established, and a digital twin system was

designed for regional intrusion warning of personnel in deep foundation pit, incorporating functionalities
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such as scene visualization, hazardous area definition, and warning data logging. Finally, the system was

applied to a specific deep foundation pit in Wuhan. The results demonstrate that the system is capable of

monitoring personnel intrusion behavior in two distinct types of hazardous areas within the deep foundation

pit, achieving a comprehensive warning success rate of 97.4%. This system validates the feasibility and

effectiveness of digital twin technology in the construction safety domain.

Keywords: deep foundation pit;

information modeling ( BIM) ;
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