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Abstract

The operational safety of high-speed trains (operating at speeds approaching 400 km/h and
even higher) is highly sensitive to track irregularities. Such irregularities occur far more
frequently on subgrade sections than on bridge and tunnel sections. This presentation
introduces subgrade dynamic modeling in three parts:

1) First, macroscopic models of the vehicle—track—subgrade coupling system in both the time
and frequency domains are presented, along with the dynamic responses induced by stiffness
irregularities.

2) Second, the mesoscopic mechanical evolution of subgrade soil under high-frequency
dynamic loads and its corresponding modeling method are illustrated.

3) Third, the predictive modeling of subgrade deformation caused by adjacent construction
activities is discussed.
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