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[Abstract] Intensive land use in highway route design achieves efficient allocation and sustainable utilization of
land resources by optimizing linear layout, compound utilization of land functions, and dynamic adaptation to
future needs. This paper constructs a route selection technical system, horizontal and vertical alignment
optimization methods, and interchange facility layout strategies. Combined with full-lifecycle collaborative
paths and technological innovation, it promotes a win—win situation between highway construction and

ecological protection, enhances economic, ecological, and social comprehensive benefits, and provides scientific

support for green transportation development.
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