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Fig. 1 Contact normal n, tangential direction t,
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Fig. 2 Stress component in the direction of & for
defining two dimensional mechanisms: (a) biaxial
shear (n®n); (b) simple shear (t®n)
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Fig. 3 Conceptual background to the two families
of multiple mechanism models
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Fig. 4 Evolution of fabric during biaxial shear; (a)
strain space fabric, (b) stress space fabric
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Fig. 5 Evolution of virtual simple shear strain and
stress during biaxial shear
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f./ f_o(:l—rnq/ p*) representing normal
component of contact forces (DEM simulation by
Rothenburg & Bathurst (Rothenburg and Bathurst,
1989) with modification); (a) r,=0.58 and
sin ¢, =0.43, (b) r, =1.0 and sin ¢ =0.43, (c)
r. =1.0 and sing¢ =0.64

— 222 —



HHNCEML 20 RO OB E HIcHmiah s,
F4£IZ, Fig. 7 1%, NG X B OB SY
DHFMEBAEHRELELOTHS, WFADr—2A
WBWTH, OTHAEMEZELAMET VICLDT
77V LENEEY I aL—vailibd Ty
TV I NERIZ—HT DI EEF R0, 777
v 7 DEEPRIBR E LTIE, EHIEHY I 2 L—
Va L o TN S NTEBIROR S E, O3 A2
MEZEFAMET VLV ETICRBLTND Z &
WHnb,

%, component

—DEM by Rothenburg
- \‘.& Bathurst (1989)

}
[l
1

'9-2:,' = \:5‘“ ;0_2 X, component
TTY0)/7,70.5

,' 0)/7,~1
JmyE2

SO0V Y,=5
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Evolution of Induced Fabric in a Strain Space Multiple Mechanism Model for Granular Materials

Susumu IAIl and Tetsuo TOBITA

Synopsis

The strain space multiple mechanism model idealizes the behavior of granular materials based on a
multitude of virtual simple shear mechanisms oriented in arbitrary directions. These mechanisms idealize the
internal (or micromechanical) structure of granular materials with induced anisotropy and form a second
order fabric tensor, which relates macroscopic strain to macroscopic stress. Within this framework, the strain
space fabric is defined as a projection of the macroscopic strain field onto an individual virtual simple shear
mechanism oriented in arbitrary directions and represents the measure of mobilization of micromechanical
strain due to the relative displacements between the particles. The strain space fabric, which is shaped like a
four leaf clover in two dimensions, induces another fabric in stress space through a hyperbolic function,
which governs the virtual simple shear mechanisms. Comparison with Discrete Element Method (DEM)
simulation suggests that the strain space multiple mechanism model has the potential to capture the essential
features in the evolution of an induced fabric in granular materials.

Keywords: anisotropy, constitutive equation, fabric tensor, granular material, micromechanics, stress-strain
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