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ABSTRACT 
The aim of this mini-symposium is to provide a form for contributions in the areas of 
computational methods in composite (heterogeneous) materials and structures.  A progress in 
computational method is now driven by the theoretical research in smaller range, 
multifunctional materials, or multiphase flows. Homogenization method remains very 
important because determination of the effective physical properties for the system may 
significantly simplify discretization of its computational domain, may reduce the total time of 
computations and can also decrease the number of correlated or uncorrelated random 
variables in the model of a composite. 
 
Special consideration will be given to sub areas such as multiple-scale computations, 
nonlinear micromechanical models, homogenization schemes, with or without damage, 
multiphase flow problems solved in computational physics.  Examples include, but are not 
limited to: 
 

1) Nonlinear micromechanical models of various forms of composite materials, including 
biocomposites/biomaterials 

2) Deterministic, probabilistic, and stochastic homogenization approaches 
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3) Integrated global/local structural-material modeling 
4) Sensitivity analysis of the effective material characteristics with respect to in-situ 

material properties and the other design parameters of most popular engineering 
composites. 

5) Time effects, non-mechanical behaviors (hygrothermal, electrical, magnetic), and 
physical properties at the microscale 

6) Multi-scale framework for analyzing coupled mechanical and nonmechanical 
behaviors of heterogeneous media, e.g. multi-layered composites, atomistic-
continuum scales.  

7) Computational damage and fracture mechanics with multi-scale features 
8) High fidelity micromechanical models 
9) Computational micromechanical model for particles reinforced polymers 
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