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DAMAGED EMBANKMENTS 
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1. SUMMARY 

Chen and Anderson (1986) discussed predominant modes of embankment failure during floods (the 
most common type of failure is caused by excessively high flood waters overtopping and eroding the 
embankment) evaluation effectiveness of some embankment protection measures (vegetated 
embankments, gabion mattresses, soil cement, geoweb, and enkmat). They developed a methodology to 
quantitatively determine embankment damage (a computer model to determine hydraulics of 
overtopping flow and associated erosion damage) and assess protective measures.  

Channel degradation is a general and progressive (long-term) lowering of the channel bed due to 
erosion, over a relatively long channel length. Headcutting is channel degradation associated with abrupt 
changes in the bed elevation (headcut) that generally migrates in an upstream direction. In contrast, 
aggradation is the vertical raising of the streambed over relatively long distances and time frames 
primarily due to sediment deposited from the streamflow. FHWA’s HEC 20 (Lagasse et al., 2001) 
provided quantitative techniques for channel stability analysis, including degradation analysis, and 
introduced channel restoration concepts.   

A manual by the U.S. Army Corps of Engineers (Watson et al., 1999) covered the selection and design 
of channel rehabilitation methods. The principle methods employed in channel rehabilitation projects for 
controlling erosion and sedimentation are:  

 Bank stabilization, e.g., stone armor; flexible mattress made of concrete blocks, fabric and 
gabions, etc; dikes (a system of individual structures which protrude into the channel, generally 
transverse to the flow) and retards (a continuous structure approximately parallel to the 
streamflow), vegetative methods, etc. 

 Grade control, e.g., dumping rock, concrete rubble, or some other locally available non-erodible 
material across the channel to form a hard point (structures often referred to as rock sills, or bed 
sills) 

 Flow control, e.g., dams and reservoirs, and diversion canals. 
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