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The macroscopic mechanical behaviour of granular-porous media is largely influenced by kinematics of its
micro-mechanical counterparts of particles and pores. Deformation at particle-level is not uniform across a
granular sample but is localized along the directional force chain, thus forming shear intensive failure surface
known as shear zone. This results in complex internal failure mode and therefore, judgements from surface
deformations using digital imaging techniques may be misleading. With the aid of 3D imaging techniques,
microscopic variation at the particulate level can be studied. This study presents the localized evolution of the
microstructural particle and pore properties in sand assemblies with different particle sizes. Direct shear test
is conducted on two sand specimens with different particle sizes inside an x-ray scanning environment. The
scanned images at various stages of the tests are pre-processed using algorithms implemented in MATLAB.
The micro-scale properties of particle and pore data [1] are extracted from each scanned image. For analysing
the localized evolution of microstructure during shearing, the stacked data of both specimens are studied
using SPAM [2]. The influence of particle size on the evolution of microstructural particle and pore properties
and consequently on macroscopic response of the specimen is investigated in detail.
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