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Temporal homogenization method
for cyclic deformation analysis of railway ballast

Kazuhiro KORO (Niigata University), Hisashi MURAMATSU (Niigata University),
Toyo KAKAZU (Hope Design), Kazuhisa ABE (Niigata University)

The time-domain homogenization method for elastoplastic model is formulated for reducing the
computational cost of the cyclic deformation analysis of railway ballast. The constitutive equa-
tions are given by the hypoplastic model. The multiple temporal scales of the stress, strain and
void ratio are introduced, and the original constitutive equations are decomposed into coupled
micro-chronological and macro-chronological equations using asymptotic analysis. Accuracy
of the simulated macro-chronological strain, corresponds to the accumulated permanent strain
induced by cyclic loading, depends on the approximation of the time derivatives of temporal

averages of micro-chronological response.
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