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APPLICATION OF FINITE ELEMENT METHOD WITH CYCLIC DENSIFICATION
MODEL TO SETTLEMENT ANALY SIS OF RAILWAY BALLASTED TRACK

Emi SATO, Kazuhiro KORO and Kazuhisa ABE

The finite element method (FEM) with the cyclic densification model is applied to the settlement analysis of the
railway ballasted track subject to cyclic vertical loading. The railway ballast layer is modeled by 3-D or 2-D plane
strain finite elements. The constitutive relation of the railway ballast is defined using the cyclic densification model.
The model calibration is carried out in comparison with the cyclic loading test data on a full-scale ballasted track
reported by Ishikawa et al. For the 3-D simulation, the load-displacement curve in loading process at the 1st cycle is
comparable to one of the test results. The accumulated displacement at the top of the sleeper can be predicted with
high accuracy; the simulated accumulation rate is higher than one of the test results. The 2-D plane strain FE analysis
is attempted to reduce the computational cost for predicting the full-scale ballast settlement analysis. The plane strain
approximation with respect to the longitudinal section of a track is valid to evaluate the stress, strain and displacement

in the ballast layer.
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