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Study on the evolution law and remediation measures of frost damage to railway subgrade in

cold region
Sun Yingchao

Heilongjiang Railway Development Group Co., LTD.

[Abstract] The frost damage to the subgrade of high—speed railways in cold regions is a critical factor affecting
the operational safety of these lines.This study focuses on the experimental section of the Harbin—Yichun
High—Speed Railway at the Riyue Gorge Station, conducting a systematic investigation into the development
and remediation techniques for frost heave deformation in the subgrade. Through data analysis from on—site
freeze—thaw monitoring, the study reveals three stages of the evolution of frost heave deformation: the rapid rise
phase (0—60 d, maximum displacement 2.95 mm ), the slow growth phase ( 60—170 d, maximum displacement
432 mm) , and the rapid decline phase ( 170—-216 d, maximum reduction 96% ) .The study proposes three
effective frost damage remediation technologies: precise salt injection technology, which achieves treatment of
the surface layer of the subgrade bed through targeted drilling and injection; micro—tunnel replacement
technology, which uses special polymer mortar to replace deep frost heave soil; and active heating technology,
which utilizes a heat pump system to regulate the temperature field of the subgrade.The results indicate that the
use of these three technologies, tailored to the specific conditions of each work site, can significantly reduce frost
heave.Combined with quality control during construction, these methods can effectively address the frost heave
issue in the subgrade of high—speed railways in cold regions, providing important technical references for the
construction and maintenance of such railways in cold regions.

[Key words] cold region; high railway foundation; frost heave deformation; frost damage remediation
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