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Geomaterials such as soils, rocks, asphalt concrete and cement concrete are either natural materials or 

made of natural materials.  They usually consist of several different materials and components such as 

voids and cracks.  These different individual materials and components are usually distributed in the 

geomaterials in either a random manner or following certain natural laws.  They usually have different 

physical and mechanical properties and responses under external loading.  It has been well recognized 

that the inhomogeneities and internal microstructure of geomaterials play a significant role in the 

mechanical response of geomaterials subject to loading and in the resistance to damage or failure.  Over 

the last ten years, digital image processing techniques have been utilized to realize the quantitative 

investigation of the microstructure characterization of geomaterials and asphalt concretes [1-7]. 

In this paper, we present our recent work on the incorporation of digital image process techniques into 

conventional numerical methods such as finite element method to examine the mechanical responses of 

geomaterials by taking into account the actual material inhomogeneity [8-10].  Results obtained in our 

recent studies have shown that this new approach can be used to predict the mechanical responses of 

inhomogeneous geomaterials with high-efficiency.  The new approach can be used to establisha workable 

approach for micro-mechanics of geomaterials by taking into account the actual spatial distribution of 

different minerals, particulars and components in geomaterials at the micro- or meso-scale range.  
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