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Cyclic deformation analysis of railway ballast
using cycle-jump type elastoplastic constitutive model

Kazuhiro KORO (Niigata Univ.), Keita YAMADA (Niigata Univ.), Kazuhisa ABE (Niigata Univ.)

The cyclic deformation of railway ballast is simulated using the cycle-jump type constitutive
model. The cycle-jump type model is based on the overstress formulation. The reversible
response is represented by a pressure-dependent, hypoelastic model. The criterion of generation
of progressive plastic deformation, the shakedown stress, is assumed to depend the accumulative
plastic strain. The present model is used to simulate the cyclic triaxial tests of railway ballast.
The accuracy of the simulation results depends on the convergence of the strain accumulation,
while the larger value of the cycle increment AN enables us to reduce the computational work.
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Fig. 1 Generation of progressive plastic deformation
modeled with the overstress formulation.
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Fig. 2 Influence of the cycle increment AN on the
permanent axial strain.
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Fig. 3 Influence of changing the increment AN on the axial strain.
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