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Research on Intelligent Safety Monitoring for Prefabricated Superstructure Construction in
Large—Scale Water Transport Projects at Ningbo Zhoushan Port
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Abstract: Prefabricated construction is an important direction for improving the quality and efficiency of water
transport engineering construction. However, the transportation, hoisting and installation of large prefabricated
components in complex marine environments involve dynamic and variable risk factors, and traditional safety
management models have limitations such as lagging early warning and difficult coordination. This paper takes the
first phase of the Foduo operation area in Liuheng Port, Ningbo Zhoushan Port as the research object, focusing on the
construction process of the prefabricated superstructure (prefabricated cross beams, longitudinal beams, and panels) of
the high-pile wharf. A smart safety monitoring system integrating intelligent perception, data fusion and collaborative
decision-making has been constructed. This system takes the digital twin scene constructed by the integration of BIM
and GIS technology as the spatial base, and integrates intelligent video recognition, Internet of Things monitoring,
and unmanned aerial vehicle inspection modules, achieving three-dimensional visualization supervision of all
construction elements, intelligent identification and real-time early warning of safety hazards, as well as full-process
digital management of risk disposal. Application practice shows that this system significantly improves the accuracy,
proactiveness and collaborative efficiency of project safety management, providing a technical model and practical
experience for the promotion of prefabricated construction and smart safety control in similar large-scale water transport
projects.
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