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Abstract

A three-dimensional stress-strain model for sands having the anisotropic fabrics is
derived with the help of the concept of non-associated flow rule on elasto-plasticity. Yield
function, plastic potential function and hardening function which are required to frame the
theory for sand are formulated by investigating the relationship between plastic strain
incremental ratio and stress ratio and the plastic strain work during shear. Parameters
included in the proposed elastoplastic work hardening model can be determined easily from
the conventional triaxial compression and extension tests and the isotropic consolidation-
swelling test.

Comparison of the predicted and measured stress-strain relationships showed that the
proposed theory is capable of simulating the anisotropic deformability obtained by the true
triaxial tests on two different saturated sands. It was also clarified that the influence of
inherent anisotropy on the deformation characteristics of sand may be evaluated from the
comparison of the predicted isotropic and anisotropic deformability of sand in any stress

system.
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Table 1

Summary of true triaxial test condition,
sample preparation method and physical
properties of sands used by Yamada and

Ishihara®

and present authors

| True triaxial tests
b\ Yamada and lIshihara (1979)%

True triaxial tests by
present authors

ez i I el
f
Specimen |<;o 90
dimension (cm) ' :
¥ Jy e— et
el e T
P
| X X—-Iydraulic pressure
Loading system | Y } Pressure bag Y —Pressure bag
z Z ~Rigid platen
Sand used Fuji River Sand {F-sand) Toyoura Sand (T—sand)
Preparation Pluviation and tapping under Multiple sieving
methord water pluviation
pe (kPa) 98 196
Dr (%) 34 53
(e 2.78 2.65
£rman, €win 1.03, 0.48 0.992, 0.625
Dy (mm) 0. 40 0.21
Ue 2,14 1.36
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Fig. 1 Orientation of anisotropic sand
element relative to Cartesian
coordinate system and defi-
nition of principal stress and

strain
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Fig. 3 Definition of parameter 8 and
stress paths employed in this

study
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