EPTAXTHPIO ANTOXHX YAIKQN, TOMEAX MHXANIKHZ, X EM®E
& EPTAXTHPIO OEMEAIQXEQN, TOMEAX '’EQTEXNIKHY., XIIM,
E.M.IIL.

WHAT ACTUALLY HAPPENS WHEN GRANULAR MATERIALS
DEFORM UNDER SHEAR: A LOOK WITHIN

15 MAPTIOY, 3.30 MM
Alo0YzA EKAHAQIEQN 2XOAHE MNOAITIKON MHXANIKQN E.M.I.

Gioacchino (Cino) Viggiani

Professor of Solid Mechanics and Civil
Engineering , Laboratoire 3SR at
Université Joseph Fourier, Grenoble
(France)

ABSTRACT

Strain localization presents major challenges for continuum models of geo-materials.
For these models to be successful, the microstructure of the material (grain scale for
sands) should be explicitly taken into account. This in turn requires experimental
characterization of shear banding at the grain scale. X-ray micro tomography is used to
provide complete 3D images within sand samples while they deform under triaxial
compression. Images from x-rays are then analysed either in a continuum sense (using
3D Digital Image Correlation) or looking at the individual particle kinematics (Particle
Tracking), where the kinematics (displacement + rotation) of each individual grain in
the sample are measured. These advanced techniques offer a clear inside view at what
actually happens when a granular material deforms and eventually fails by transition
from homogeneous to localized deformation.
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