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Research on Prevention and Control Technology of Frost
Heave and Settlement of High-speed Railway Foundation
in Cold Region

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

Abstract

In extreme cold regions, high-speed railway subgrades are subjected to prolonged low-temperature conditions and frequent freeze-
thaw cycles, with frost heave and settlement posing critical challenges. These issues have become major factors affecting structural
stability, track smoothness, and operational safety. Characterized by strong concealment, prolonged evolution cycles, and high
remediation difficulty, improper control of frost heave and settlement can lead to uneven subgrade deformation, track structural
damage, and significantly increased maintenance costs. Drawing from practical engineering experience in cold regions, this study
systematically analyzes the formation mechanisms of frost heave and settlement. It conducts in-depth research on prevention
technologies through subgrade design optimization, foundation treatment, material selection, and construction-operation control.
By evaluating the mechanisms and synergistic effects of multiple control measures, the paper proposes comprehensive prevention
strategies for high-speed railway subgrades in cold climates, providing technical references for ensuring safe, stable, and durable
operations in high-altitude railway systems.
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