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Abstract

Fluid-structure interaction (FSI) phenomena involve coupling between the laws of fluid and structural mechanics.
Many of these phenomena are encountered in civil infrastructure, including the interaction of structures with fluid
motions that are generated by hurricanes, tornados, and tsunamis. As the human footprint in coastal regions
increases, understanding this interaction becomes more and more critical. In addition to lab experiments,
computational FSI simulations can provide significant insight into the responses of structures to fluid-induced
loading. This presentation discusses research studies that have been undertaken for this purpose. In one study,
the interaction between elevated coastal housing and ocean waves was examined to investigate the effects of
timber connections and foundation flexibility to the house responses. Computational simulations were conducted
with a commercially available Finite Element Framework. In the second study, an in-house developed FSI
framework is introduced that combines an Arbitrary Lagrangian-Eulerian (ALE) framework with skeleton-based
structural models consisting of force-based frame elements—a much favored approach in structural modeling.
This development enables interaction of two- and three-dimensional computational fluid domains with frame
elements through a methodology that captures the physical structural geometry in the domain coupling.
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