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Abstract
Internal erosion of embankment or foundation material is one of the primary causes of dams and levees failure in the United States. Signatures indicative of internal erosion can be identified through diverse geophysical methods, but their success is substantially influenced by the underlying geologic conditions. This presentation aims to showcase different case studies from three Tennessee Valley Authority (TVA) dams, highlighting 1) the effectiveness of diverse geophysical techniques in investigations centered on seepage and internal erosion across varied geological settings, and 2) the crucial role played by complementary geophysical techniques. 

Based on project objectives, site, and geologic conditions, different geophysical techniques are better suited for investigating internal erosion and seepage at embankment dams. We used a combination of FDEM, SP, ERT, 2D MASW, SRT, and Microgravity, at three dams (Beech, Chatuge, and Little Bear Creek) located in different geologic settings within the Tennessee River watershed. The results from these case studies demonstrate the impact that the underlying geology can have on the effectiveness of each geophysical technique employed. Disadvantages of a methodology due to either site conditions or cost-benefit were also learned through these studies. Ultimately, the geophysical results discussed in this presentation were used to assist TVA with their evaluations to better understand and characterize embankment and foundation conditions, lithologies, and potential failure.
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