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Research on the Technology and Practice of Durability
Improvement of High-speed Railway Tunnel Lining Structure

Ningning He
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

With the rapid expansion of China’s high-speed rail network, high-speed rail tunnels as critical transportation infrastructure require
durable lining structures to ensure long-term operational safety. These structures face erosion from various external environments
including water, chloride salts, and acid-alkali conditions, which may cause cracks and leakage issues compromising tunnel stability.
This study analyzes key factors affecting the durability of high-speed rail tunnel linings and explores technical approaches to
enhance their durability, with a focus on material selection, structural design optimization, and innovative construction techniques.
By integrating domestic and international research findings with engineering practices, the paper proposes effective measures to
improve tunnel lining durability. The research demonstrates that adopting new materials, optimizing structural designs, and upgrading
construction techniques can significantly enhance lining durability, extend tunnel service life, and ensure long-term safe operation of
high-speed rail lines.
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