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Abstract: Against the backdrop of rapid urbanization, traditional road design faces many challenges, including traffic congestion,
resource waste, and environmental pollution. The rapid development of big data technology provides new solutions to address these
issues. Smart road design relies on real-time collection and analysis of big data, which comes from multiple aspects such as traffic flow,
climate conditions, and road usage. Through in-depth mining of these data, road design can be refined and personalized, potential
traffic bottlenecks can be predicted and resolved, resource allocation and construction plans can be optimized, thereby improving road
safety, traffic capacity and durability. Through case studies and path analysis, a set of intelligent design management optimization
strategies that meet the needs of future road construction has been summarized, aiming to provide theoretical support and practical
reference for the digital transformation of the industry.
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