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3-D finite element simulation of cyclic vertical loading tests
on ballasted track modeled with cyclic densification model
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The 3-D deformation behaviour of the full-scale ballasted track is simulated using the finite element method
(FEM) with the cyclic densification model. The present constitutive model, proposed by Suiker et al, is based
on the overstress formulation like Perzyna’s viscoplastic model. The simulated vertical displacement is good
agreement with the test results on the full-scale cyclic vertical loading tests. The permanent strain below
sleepers is accumulated by volumetric compaction in the range under 300 loading cycles. The accumulated
permanent strain in the range over 300 cycles is caused by the frictional sliding.
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