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Analysis of Optimization Methods for Route Scheme
Comparison and Survey Design of Mountainous Highways

Chuanlin Qing
Chongqing Jiaotong University Engineering Design and Research Institute Co., Ltd., Chongqing, 400074, China

Abstract

The terrain and geological conditions in mountainous areas are complex, and the ecosystem is fragile. The rationality of highway
route planning and survey design directly affects engineering safety, economy, and ecological benefits. Traditional comparison
and design methods have problems such as strong subjectivity and insufficient accuracy. Based on this, the core constraints of
mountainous road construction are sorted out, and a route scheme comparison and selection system covering safety, ecology,
technology and economy is constructed. Traditional experience analysis process standards, multi-objective quantitative model
optimization, and technology integration and collaboration comparison and optimization strategies are proposed. At the same time,
survey and design optimization methods are established from four dimensions: survey technology, route alignment, roadbed, bridges
and tunnels, and ecological environmental protection, providing scientific support for mountainous road construction.
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