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Quality Control and Safety Management in Water Conservancy Engineering Construction
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Abstract: Due to the complex geographical environment and harsh climate conditions, the construction quality control of water
conservancy projects in Xinjiang faces dual challenges of technical complexity and environmental variability. In response to core
issues such as construction plan defects, material quality fluctuations, and concealed engineering control, this article constructs a
"data-driven-+intelligent response” collaborative control system, integrates BIM-GIS technology to achieve dynamic risk prediction,
uses blockchain storage to build a quality traceability loop, and relies on digital twins to optimize key process parameters such as
concrete temperature control and earth rock dam filling. Practice has shown that this system reduces the occurrence rate of concrete
cracks, lowers the loss rate of construction materials, and achieves a real-time monitoring coverage rate of 100% for the quality of
concealed anti-seepage works. Research and develop a smart management methodology that covers the entire lifecycle, providing
systematic solutions for the digital transformation of water conservancy projects in arid and semi-arid areas, and promoting the
upgrading of quality control towards intelligence and collaboration.
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