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Finite element method using time-domain homogenization scheme
and hypoplastic model and its application to ballast settlement analysis

Kazuhiro KORO (Niigata Univ.), Hisashi MURAMATSU (Niigata Univ.), Kazuhisa ABE (Niigata Univ.)

The accumulation of the permanent deformation of the railway ballasted track under cyclic loading is sim-
ulated using the 3-D finite element method with the hypoplastic constitutive model and the time-domain
homogenization method. The original equilibrium problems are decomposed into coupled the micro-
chronological- and macro-chronological equations using asymptotic analysis. The proposed algorithm en-
ables us to change the step width of the macro-chronological analysis, and to reduce the number of the
micro-chronological analysis. The accuracy of the simulated permanent axial strain and void ratio depends
on the beginning cycle Ny and the cycle step width AN of the present method. This tendency is remarkable
when the large permanent deformation is accumulated in a loading cycle.
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