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Abstract

The new type of large sluice gate is the core structure of water conservancy hub in plain river net-
work areas, which undertakes multiple livelihood guarantee functions such as flood control and drain-
age, water diversion and irrigation. The structure of the large sluice gate at the Tonglu Canal Water
Control Hub is complex and the operating environment is unique. Traditional quality and safety man-
agement has shortcomings such as fragmented data, lagging early warning, and insufficient coordina-
tion. At the same time, there are management pain points such as the lack of engineering precision
management and an incomplete overall control system. This article combines the visual and collab-
orative advantages of BIM technology with the project completion practice and modern engineering
management concepts to construct a full lifecycle quality and safety warning system. The system ar-
chitecture, functional modules, and core technologies are integrated to establish the entire process
of engineering quality and safety and digital management links and achieve real-time identification,
accurate warning, and closed-loop disposal of risks in the three stages of engineering design, construc-
tion, and operation. Practical application has shown that the system effectively improves the efficiency
of engineering control and the ability to identify hidden dangers, reduces the incidence of safety haz-
ards, improves the full-cycle management mode of water conservancy projects, verifies feasibility and
practicality, and provides practical reference for the digital and refined control of the Tonglu Canal
Water Control Hub and similar large sluice gate projects.
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Table 1. Comparison between this study and traditional methods and existing systems
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Figure 1. Logic diagram of early warning modules at each stage of the full lifecycle
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