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Abstract

With the advancement of industrialized construction, prefabricated buildings have emerged as an industry trend due to their
advantages of shorter construction periods, energy efficiency, environmental protection, and high integration. However, they
differ from traditional cast-in-place buildings in structural systems, construction techniques, and fire safety aspects. Particularly
in fire protection engineering, complex prefabricated component interfaces and dense pipeline layouts often lead to quality risks.
This paper analyzes key fire protection technologies and quality risks based on the characteristics of prefabricated buildings,
proposing a comprehensive quality control system covering the entire process from “design-production-installation-acceptance”.
Through research on fire node design, pipeline layout, and sealing techniques, a digital quality management model based on BIM
and intelligent monitoring is constructed. The study demonstrates that the integrated application of BIM collaborative design,
standardized prefabrication, and information-based monitoring can significantly enhance construction precision and fire protection
reliability, achieving dual improvements in quality and efficiency.
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