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This study developed a suite of new ?eneration techniques involving
non-intrusive, non-contacting sensors for measuring various levels of geomaterial deformation in
laboratory testing. Among the proposed techniques are disc-shaped piezoelectric sensors for
multi-directional shear wave velocity measurements, which can be installed to soil specimens without

intrusion, and a new image analysis technique based on high-accuracy stereophotogrammetry and
digital image correlation. By combining these, the deformation properties of geomaterials can be
characterised from strain of 0.001% to virtually any large strain. To demonstrate the applicability
and benefit of the new innovation, a wide range of geomaterials were tested with the proposed

techniques in this study.
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