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A Study on the Application of Highway Safety and Resilience Improvement Across the Entire
Project Life Cycle
Hui Wang
Beijing Jiaoke Highway Survey, Design & Research Institute Co., Ltd.

[Abstract] Under the backdrop of China's 14th Five—Year Plan initiative for enhancing national highway
safety and resilience, this study systematically explores the organic connection between highway safety
resilience improvement and survey—design, maintenance, and reinforcement, based on a whole—life—cycle
theoretical framework of "planning—design—construction—operation and maintenance." By constructing a
four—in—one integrated collaborative system of "preventive planning, dynamic construction, resilience
enhancement, and smart operation and maintenance," a classified and phased safety resilience enhancement
coordination mechanism is proposed. This mechanism enables risk pre—control, dynamic resource
optimization, continuous service assurance, and whole—life—cycle safety benefit maximization. Specifically, it
involves reinforcing disaster prevention and resistance capabilities for early—built highways, implementing
resilience—oriented whole—process management for new projects, and establishing smart monitoring and early
warning systems for operational facilities. The research demonstrates that this mechanism facilitates risk
prevention shift, emergency response efficiency improvement, and whole—life—cycle cost optimization,
providing theoretical support and practical pathways for building an active adaptive highway disaster
prevention system.
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