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ABSTRACT 

There are over 100,000 miles of levees in the United States alone.  Accurate monitoring 

and maintenance of levees is extremely important to ensure the safety of nearby 

residents and to reduce economic losses from levee failure, as evidenced by events such 

as Hurricane Katrina in 2005.  Typically, monitoring is done visually by agencies in the 

levee vicinity, requiring a great deal of manpower and time.  Currently, research is being 

conducted to use radar remote sensing to monitor surface deformations of levees as an 

alternative.  This research is based on the use of satellite imagery to assess the health of 

levees and will be extremely useful in increasing the ease and efficiency of levee 

monitoring and maintenance.  The research presented in this study focuses on the use of 

centrifuge modeling to simulate, monitor, and predict levee failures.  Several centrifuge 

tests were conducted to examine and further develop the ability of early failure 

prediction.  Analogous to the type of data obtained from satellite images, laser sensors 

were used to measure surface deformations of the centrifuge model.  For each test, 

various internal weak zones were constructed in the levee geometry and the 

displacements and resulting failure were monitored.  Based on the acquired experimental 

data, a numerical model was successfully created and calibrated to identify the location 

of the weak zones in the scale-modeled levee and to ultimately predict failure. 

 


