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The time-domain homogenization method is formulated for the cyclic deformation analysis with

the extended subloading surface elastoplastic model. The time-domain homogenization method is

introduced to reduce the computaional cost for the elastoplastic analyses under high-cycle loading.

The multiple temporal scales of the stress, strain and several internal state variables are introduced,

and the original constitutive equations are decomposed into coupled micro-chronological and macro-

chronological equations using asymptotic expansion on the time scale parameter. The numerical tests

is carried out to validate the present formulation and to investigate the influence of the discretization

on the macro chronological variable to the error of the simulated results.

Key Words: time-domain homogenization, extended subloading surface model, railway ballast
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similarity—center stress: s . N
stress on subloading surface: &

deviator stress

ol

pressure
subloading surface
normal-yield surface

conjugate point: ¢

Fig.1 Normal-yield surface and subloading surface.
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v =0.408,y = 4.26 x 1075, ¢ = 43.66,
p=2.84x10"2, u=3.11, pg = 20.03,

by = 87.15, ¢y = 22.92, uy = 0.455,

02 m1 = 2.31, ¢1 = 14.60, c2 = 0.152,

c3 = 3.55, Fp = 132.2(kPa), prum = 0.1(kPa)
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(b) Case2.

v=04,7vy=4x10"5, ¢ = 45,
p=1x10"2 =3, ¢g=20.0,
by = 90, ¢p = 50, u1 = 6,

mi1 =4,¢c1 =50,ca =1,¢c3 =2,
Fy = 200(kPa), prum = 0.1(kPa)
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(c) Case3.

Fig.2 Simulated axial strain e33 without time-domain homoge-

nization method.
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Fig.3 Simulated axial strain 33 with time-domain homogeniza-
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Fig.4 Simulated axial strain 33 with time-domain homogeniza-
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(c) No = 3. (d) Np = 4.
Fig.5 Simulated axial strain £33 with time-domain homogeniza-

tion method for Case3.
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