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ABSTRACT 

Flooding events and storm surges have the potential to cause severe damage to the 

embankments and levees designed to mitigate the impact of these hazards on the 

floodplain. Earthen embankments are eroded by the water that overtops the crest by 

rapid “scooping” erosion or are more gradually eroded by the formation of rills on the 

slope. Propagation of the rills, both longitudinally and transversely, on the slope results 

in a decrease in shear strength and erosion of the embankment soil and therefore a 

diminished capacity to function as originally intended. 

Current research on the topic of erosion has produced findings relating the soil 

erodibility, water velocity and geometry of the embankment that are necessary for 

understanding the erosion process. By varying the already researched parameters 

contributing to erosion, the design considerations and construction of water-retaining 

embankments can be adjusted to optimize the effectiveness of the embankment. 

In this research, rill and gully initiation and propagation on earthen embankments, 

specifically levees, were simulated using scaled down physical models in a laboratory 

setting and studied. Of particular interest in this research was investigating where these 

erosion features occur on a levee, and how long a particular levee can sustain 

overtopping before breaching and catastrophic failure occurs. 

Preliminary testing involved simulating the rilling process on half and full-levee 

models constructed using a medium-well graded sand. Later testing was performed on 

models constructed using Nevada 90 sand and kaolin clay mixtures, where the kaolin 

clay content was varied in each test. In both series of tests, the rills formed rapidly in the 

levee slope under saturated conditions. The tests involving the sand-clay mixtures 

displayed a “clumping” phenomenon that resulted in less time required for full breaching 

to occur as clay content was increased to 15%, followed by a rapid increase in breaching 

time at higher clay contents.  

 


