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Case Analysis of the Use of Long and Steep Slopes on High-speed Railways in Complex
Mountainous Areas
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Abstract: With the extension of high-speed railway construction to western mountainous areas in China, complex mountainous terrain,
karst geological and hydrological conditions pose severe challenges to line design and construction. Long and steep slopes can
overcome terrain undulations, reduce bridge height, shorten tunnel length, significantly improve tunnel construction conditions,
especially when crossing karst sections, which can effectively reduce the hazards of karst and karst water. It is a key technical means to
optimize the route direction and control engineering investment, and its rational selection and application have become the core issues
in the construction of high-speed railways in mountainous areas. The article takes the Yifu high-speed railway as the core case,
combined with the application practice of operating mountainous high-speed railways such as Zhengwan high-speed railway and
Zhangjihuai high-speed railway, systematically analyzes the selection principles, technical difficulties, response measures, and
application effects of complex mountainous high-speed railway long ramps, deeply explores the key technical points of long ramps in
train control system adaptation, EMU operation adaptability, emergency rescue support, etc., summarizes the experience and
enlightenment in case application, and provides theoretical basis and practical reference for the design, construction, and operation of
complex mountainous high-speed railway long ramps in the future.
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