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Abstract

Geotechnical engineers face growing challenges associated with seismic hazards, climate change, urbanization, and
emerging environmental contaminants. Addressing these challenges requires a deeper understanding of soil behavior under
complex loading and environmental conditions. This presentation summarizes recent experimental research conducted at
California State University, Los Angeles, aimed at advancing both earthquake resilience and sustainability in geotechnical
engineering. The first part of the presentation focuses on laboratory investigations of soil liquefaction and post-liquefaction
behavior using advanced cyclic and bi-directional simple shear testing systems. Results demonstrate how loading direction,
stress path complexity, particle characteristics, and drainage conditions influence liquefaction resistance and post-
earthquake performance. These findings provide new insights for improving the evaluation and design of infrastructure in
seismic regions. The second part highlights emerging research on sustainable geotechnics, including the effects of
microplastic contamination on soil behavior, the characterization of recycled and industrial byproduct materials, and the
integration of geophysical techniques for non-destructive soil assessment. Experimental observations reveal important
interactions between environmental contaminants and geomechanical properties, with implications for long-term
infrastructure performance and environmental stewardship. The presentation concludes by discussing opportunities for
integrating advanced laboratory testing and sustainable engineering practices to enhance infrastructure resilience. The work
illustrates how experimental geotechnics can contribute to safer, more sustainable, and more adaptable civil infrastructure
systems in both earthquake-prone and rapidly urbanizing regions.
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