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Abstract

The effective mechanical behavior of multiphase solid materials is generally mod-
eled by means of homogenization techniques that account for phase volume frac-
tions and elastic moduli without considering the spatial distribution of the differ-
ent phases. By means of extensive numerical simulations of randomly generated
porous materials using thedattice element method, the role of local textural prop-
erties on the effective elastic properties of disordered porous materials is inves-
tigated and compared with different continuum micromechanics -based models.
It is found that the pronounced disorder-induced stiffness degradation originates
from stress coneentrations around pore clusters in highly disordered porous ma-
terials. We identify a single disorder parameter, ¢s,, which combines a measure
of the spatiabdisorder of pores (the clustering index, s,) with the pore volume
fraction(poresity ¢) to scale the disorder-induced stiffness degradation. Thus, we
conclude that'the classical continuum micromechanics models with one spherical
pore phase; due to their underlying homogeneity assumption fall short of address-
ing the/clustering effect, unless additional texture information is introduced, e.g.
in form of the shift of the percolation threshold with disorder, or other functional
relations between volume fractions and spatial disorder; as illustrated herein for
a differential scheme model representative of a two-phase (solid—pore) composite
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