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Theory of Mechanics of Granular Material
Takeo Mogami
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This paper presents the outline of the author's theory of mechanics of granular material
with short introduction of the theories by other authors, namely, Rowe, Roscoe et al and Murayama,
The rest of the paper is the explanation of the author's theory which have been reported in
many papers, and some improvements in considerations are given and some errors in computation
are corrected.
The basic principle of the author's theory is reconsidered from the point of view of
thermodynamics basing on the theory of information. Adoption of the entropy of Boltzman's type
is shown to be reasonable when the behaviour of particles at the stage of deformation near failure
is taken into account., In this stage, some parts behave like rigid bodies, that is, particles
in these parts do not move relatively with each other, and the deformation of the whole system
is resulted from the relative motions of particles in rather narrow zones between such rigid parts.
The possiblg configurations of particles in these zones are eagually occurable, hence the
probabilities of all possible configurations of particles are considered equal, this is the reasoning
for the adoption of entropy of Boltzman type.
The deformation of the granular material can be considered as inelastic, rigorously speaking
this is not true but practically this assuption can be adopted.
Hence, the work done to the material is equal to the energy dissipation in the material which is
equal to the entropy production, Because the entropy of the material can be evaluated when the
adoption of entropy of Boltzman type is legitimated, the relationship between stress components
and the void ratio and its deviation, is obtained. When the evaluation of entropy, the importance
of void ratio and its deviation from the mean is emphasized,
Relationships between the angle of internal friction and void ratio are reduced by the theory,
The linear relationship between the k-value which is contained in our theory, and the uniformity
coefficient of the material is shown, this would give a simple method of estimation of the angle
of internal friction of the material, The shearing test for coarse materials is very difficult
and expensive so that this method would reduce such diff iculties even if this is only a rough

estimation.

—-101—





