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Study on the monitoring method of coal railway subgrade
settlement based on GNSS
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Abstract

Railway subgrade settlement is a critical monitoring indicator in railway infrastructure, especially in heavy-haul railways such as
coal transport lines, where the issue of subgrade settlement directly affects the safety and stability of tracks. Traditional settlement
monitoring methods, like precise leveling surveys, offer high accuracy but are limited in their application over large areas and have
lower monitoring frequencies. Global Navigation Satellite System (GNSS) technology, due to its all-weather, real-time, and high-
precision characteristics, has become an ideal choice for railway subgrade settlement monitoring. This study, based on GNSS
technology, systematically investigates the subgrade settlement of coal transport railways by monitoring data from different points
and devices, combined with advanced data analysis methods such as least squares support vector machine (LS-SVM). The results
show that GNSS technology has significant advantages in large-scale, real-time monitoring, providing accurate predictions of
settlement trends for railway maintenance.
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