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A SUBMACROSCOPIC CONSIDERATION ON FABRIC, STRESS AND KINEMATICS
OF GRANULAR MATERIALS LIKE SAND

O HE - A K w
By Yoshio TOBITA and Eiji YANAGISAWA

The contact tensor and modified stress tensor for granular materials are proposed in

order to account for the internal fabric state and internal stress state. The fundamental

features of these tensors are discussed and the evolutions of them for monotonic and

cyclic loadings are examined. The significance of them as internal variables for the de-
scription of mechanical behavior of granular materials is discussed. The simple kinema-

tics of granular materials is proposed and the dilatant behavior is discussed. The spin
tensor, which has been neglected in the kinematics of granular materials, is also

studied.
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Fig.5 Evolutions of Contact tensor and modified

stress tensor in cyclic large shear.
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strain relation (b).
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Fig.7 Simple shear type movements with dilatancy
for slippage between particles (a) and the
definition of dilatancy angle (b).
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Fig.8 Rotation of principal axes of fabric tensor in case of

non-coaxiality between fabrics and stresses.

Table1 Rotation of fabric principal axes during shear
deformation,

(%2)1‘ Pu e 220, d o
L Initial| Peak |Ini. |Peak | Rota

11.2 52° 1.4 1.67 1.94 30° | 16°| 14°
8.2 52 1.4 1.62 1.81 44° | 27°| 17°
7.5 52° 1.1 1.67 | 1.71 | 20°| a°| 16°
7.5 26° 1.4 1.64 | 2.62 | 23°]| 12°]| 11°
4.3 26° 1.4 1.70 1.77 42° | 23°| 19°
4.1 52° 1.1 1.14 | 1.36 17| s5°] 12°

Notes; ﬂﬁ: Friction angle of particles, RZ/R : Ratio of
the length of major axis to that of mifor axis of
particles, Other definitions are found in Fig.8
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