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Abstract. [ Objective | The causes of differential settlement of high-speed railway subgrades and their
relationships with adjacent ground settlement, surface coverage, and other surrounding environmental
factors are crucial for railway construction, operation, and maintenance management. However,
conventional monitoring methods cannot monitor and analyze the spatiotemporal continuous evolution of
historical ground settlement and surface coverage, nor their influence relationships in the surrounding area
of the subgrade. [ Methods ] To investigate the traceability of causes of differential settlement in
high-speed railway subgrades, a study area with differential settlement was identified based on the
operational monitoring data of a certain railway from 2018 to 2020. The causes of differential settlement of
the high-speed railway subgrade and their relationships with ground settlement and surface coverage

changes were analyzed by integrating satellite PS-InSAR data and visual interpretation of optical imagery.
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Multidimensional validation of multiple analysis results revealed the causes of differential settlement in
this railway section. [ Results] The results showed: (1) there were nine newly developed and high-
density residential areas around the railway alignment, spatially overlapping with four centers of uneven
The maximum settlement rates from 2018 to 2020 were 69
mm/a,50 mm/a, and 35 mm/a, respectively. (2) Differential settlements of 38 mm/a, 24 mm/a, and

11 mm/a were observed at different cross-section positions along the subgrade, and the direction of

settlement zones on both sides of the line.

differential ground settlement at the same cross-section remained generally consistent over the years. (3)
The spatiotemporal evolution analysis revealed that the evolution of the ground settlement centers near the
subgrade corresponded well with the spatiotemporal change characteristics of the nearby ground
construction status ( cross-sections 2 and 3) and high-density residential areas ( cross-sections 1 and 4).
[ Conclusion | The integration of satellite InSAR and optical imagery for monitoring and analyzing ground
settlement and surface coverage changes around the subgrade can reveal the relationship between the
causes of differential settlement on the subgrade line and the influencing factors of the surrounding
environment, providing a feasible methodological reference for tracing the causes of differential settlement
in railway subgrade.
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railways based on InSAR and optical images
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