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Abstract

With China’s transportation infrastructure development advancing steadily, highway construction projects have seen a gradual
expansion in scale. The safety risk prevention mechanism for highway engineering consists of four key elements: organizational
structure, institutional frameworks, technical systems, and support measures. However, the current mechanism faces challenges such
as incomplete risk identification and assessment, fragmented responsibility implementation, weak dynamic control, and inadequate
emergency response, with root causes spanning management, technology, personnel, and industry environment. To address these
issues, an optimized framework has been established based on principles of systematic coordination and precision feasibility,
encompassing four dimensions: organizational collaboration and process control. By improving accountability coordination, revising
full-process regulations, applying intelligent technologies, strengthening personnel and financial support, and enhancing emergency
response capabilities, the framework aims to boost the effectiveness of risk prevention and control.
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