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Research on the Construction of Reinforced Existing
Railway Subgrade by Diagonal Cement Soil Pile Method

Lei Li
China Railway Taiyuan Group Co., Ltd. Shuozhou Track Maintenance Section, Shuozhou, Shanxi, 036002, China

Abstract

Existing railway subgrades often exhibit uneven settlement development, shear deformation in weak zones of slopes, and reduced
bed stiffness under the combined effects of long-term train dynamic loads, seasonal moisture variations, and localized damages. In
engineering practice, conventional excavation and replacement or large-scale widening treatments are difficult to implement due to
time constraints and safety control requirements for existing lines. The oblique cement-soil pile method utilizes the operable surface
of slopes to insert cement-soil consolidated masses at a certain inclination angle into the subgrade, forming an “oblique reinforcement
skeleton” that matches the stress diffusion path of the subgrade, thereby improving the overall deformation characteristics of the
subgrade without track removal or minimal disturbance. This paper combines common working conditions for China’s existing
line reinforcement and literature reports to summarize the key principles and parameter understanding of the oblique cement-soil
pile method, and proposes practical construction control measures. The key aspects of this method lie in pile geometry control, the
coupling quality of slurry and soil, and construction disturbance constraints.
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