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Granular materials pos®ss some fascinaing properties such as strong nonineaity, dilatancy
and presaure dependence The mechanicd behaviour of granular materias is usudly modeled by
plasticity theory. Recently, hypopbstic conditutive modds have emerged as an attradive
aternaive to the prevailing plasticity theory for granular materials. Compared to plasticity
hypopbstic models have some distinct advantages, e.g. simple formulation and easy cdibration.
Some recent developments in hypopkstic models indude the criticd state and internal state
variables.

Thecriticd state is charaderized by simultaneoudy vanishing stressrate and volume change
Mog hypopkstic modds contain four parameters, which are to be cdibrated based on triaxial tests.
Usudly, the parameters are identified for criticd state in triaxial compresson. The behaviour for
triaxial extensgon remains untouched. The modd proposd by Wu and Bauer (1994) shows
excessve contradion (volume redudion). In the present paper, this modd is updaed by including a
new term into the conditutive modd. In the updaed modd, criticd state can be reated for all
stress pahs other than hydrogatic stress Some well known failure surfaces, e.g. MatsuokaNakai
and Lade, can be integrated into this modd. The modd peformance is compared to some
laboratory tests. Figure 1 shows the numericd simulation of triaxial compresson and extenson
tests (with diff erent dilatancy ang es).

stress-strain curve(triaxial test)
08

06 |
04 f
02 f
0,0

0,2

04 —o— compression

06 [ —=— extension
o NS S A R ES O SR S S SRR SRR

-0,8

(01-03)/(01+03)

-21 -15 -9 -3 3 9 15 21

Axial strain €; [%]

@



36th Solid Mechanics Conference, Gak, Sept. 9—12, 2008 207

strain curve(triaxial test)
10

Volumetric strain gv [%]
IS

-21 -15 -9 -3 3 9 15 21
Axial strain €1 [%]
(b)

Figure 1. Numericd simulation oftriaxial tests (with diff erent dilatancy angles)
(a)stressratio vs axia drain; (b)volumetric strain vs axial strain
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