Geo-environmental Research using Centrifuges

Researchers have come to recognize that a geotechnical centrifuge can provide a
powerful experimental tool for investigation of many environmental engineering problems.
A wide range of geo-environmental problems are currently being studied using centrifuge
physical modeling techniques, including: measurements of soil properties such as
hydraulic conductivity and consolidation behavior, studies of subsurface contaminant
transport, radioactive waste migration, groundwater transport studies and flow through
porous media, simulations of the long-term performance of landfill covers and liners, and
other studies related to geo-environmental area. Centrifuge modeling offers the possibility
of studying the behavior of a model under prototype stress conditions (loading,
displacement, flow, failure, etc.) under full scale stress conditions through tests performed
on small scale models. This presentation will focus on the physical modeling study of light
aqueous phase liquid (LNAPL) migration through sand contained by soil cement walls.
This research is a collaborative effort between Rensselaer Polytechnic Institute and
Kasetsart University. The objective of this study was to investigate effects of groundwater
flow on the performance of soil cement walls used as containment barriers. Groundwater
flow conditions were designed to simulate the seasonal change in hydrogeology found in
Thailand where heavy rainfall causes groundwater to flow to water resources, such as,
pumping wells, reservoirs, and rivers. Results from this study provide insight into LNAPL
migration behavior for static no-flow and directional groundwater flow conditions. The
effect of groundwater flow on LNAPL migration should be taken into account when
designing soil cement walls for use as containment barriers.
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