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The usefulness of two elastoplastic conctitutive models, hypoplastic model and subloading

surface model, is investigated through the numerical results on simulation of cyclic triaxial

test for railway ballast. The stress-strain relation is more acccurately simulated using the

subloading surface model than the hypoplastic model. Although change from compaction

to dilatation during cyclic loading can be simulated with the subloading surface model, the

prediction of the volumeric strain appears to be somewhat inaccurate. The hypoplastic

model is available for estimating the accumuration rate of permanent strain under cyclic

loading. The subloading surface model with rotational hardening is good agrecment to

the results of the cyclic triaxial test. The complicated constitutive equations and the

determination of many material parameters are obstacles to use of the subloading surface

model in ballast settlement simulation.
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Table 1 Material papameters.
(a) Hypoplastic model.
c1 =165, c2 =1.874, h, =5.5(MPa), n=1.7,
a=0.15 g=125, e(t =0)=0.6,
eio = 0.600588, e.o = 0.600580, eqp = 0.600575

(b) Subloading surface model.
¢=231°,a=0.1

p =100, p = 3.8, ¢pa = 20°

Fy = 270(kPa)

rotational hardening b, = 39, ¢p = 46.4°

u; =0.71, up = 2

G =750=1,¢G36=3

v = 0.00018, G = 190000(kPa)

yield surface shape

isotropic hardening

evolution of R

similarity-center

elastic constants
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Fig. 1 Axial strain and deviator stress in a cyclic triaxial
test and its simulation. (Confining stress: 19.6(kPa), Total
number of cycles: 3000)
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(b) Subloading surface model.

Fig. 2 Axial strain and volumetric strain in the 1st load-

ing/unloading cycle. (Confining stress: 19.6(kPa))
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(b) Subloading surface model.

Fig.3 Cyclic strain evolution. (Confining stress: 19.6(kPa))
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