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Research on construction of whole-life cycle quality
management system for water conservancy projects under
the background of smart water conservancy

Tuo Zhao
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Abstract

The advancement of smart water management has created innovative pathways for enhancing quality control in hydraulic
engineering. This study explores establishing a comprehensive lifecycle quality management system tailored to smart water
initiatives. By analyzing limitations in traditional approaches—including inadequate information sharing, coarse process
control, and delayed risk alerts—the paper outlines a three-tier architecture: a data-driven BIM and digital twin support layer, an
integrated management platform layer, and an intelligent decision-making application layer. Through data-driven methodologies,
this framework enables closed-loop quality control spanning planning, design, construction, and operation. The paper proposes
implementation strategies focusing on institutional frameworks, technological integration, and talent development, emphasizing the
importance of standardization, deep integration of next-generation technologies, and cultivating interdisciplinary professionals. These
recommendations provide theoretical foundations for achieving refined, intelligent, and forward-looking quality management in
hydraulic engineering.
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