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To See a World in a Grain of Sand:
A Geotechnical Researcher’ s Perspective
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Many large earth structures (e.g. slopes, dams, and artificial islands) are made up of sand or sandy soil.

The stability of these structures is a major concern of the general public as well as the professional. The
bitter memories of the deadly slope failures in many places around the world including China remind us
of the importance of proper stability evaluation. The difficulty in predicting the mechanical behavior of
sand and sandy soil mainly comes from the granular nature of these materials. A sand or sandy soil is an
assembly of numerous small grains of varying size, shape and mineral composition. It can exist over a
spectrum of states that corresponds to a variety of responses, ranging from fluid-like flow to solid-like
strain hardening. The groundwater brings additional difficulty and uncertainty. This talk will present some
results and findings yielded from our long-term research endeavor at HKU, which is aimed to advance
scientific understanding of the complex behaviors of granular earth materials and thereby provide better
engineering solutions. Focus will be placed on the fascinating roles played by the small constituent
particles. The significance of these findings to engineering practice will be open to discussion.




