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Research on Linear Optimization Design and Driving Safety Evaluation of Mountainous

Highways
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Yunnan Changtong Engineering Survey and Design Co., Ltd.

[Abstract] To address the challenges of strong linear constraints and high accident risks in mountainous road
networks caused by terrain undulations, geological hazard susceptibility, and meteorological variability, this
study establishes an integrated research framework combining linear index systems with traffic safety evaluation.
The methodology utilizes DEM and GIS data to extract control points and corridor boundaries, enabling
compliance verification of horizontal curve radii, overpass elevations, longitudinal slope gradients, slope lengths,
and horizontal—vertical alignment continuity. V85 speed prediction models and consistency index calculations
identify critical transition zones, while traffic simulation combined with safety performance functions and
empirical Bayesian refinement techniques enable risk quantification and alternative scheme comparisons. The
findings provide verifiable references for optimizing road alignments and configuring safety infrastructure in
mountainous regions.
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