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Abstract 

Rapid drawdown occurs for an earth dam when the reservoir water level is dropped quickly, 
increasing the shear stress within the soil slope. This slope stability condition controls the design of 
the upstream slope of most earth dams. Complex and time-dependent pore pressures occur within 
the slope as a result of changing boundary conditions.  This complexity necessitates the use of 
multistage calculation methods that predict soil strength based on conditions that existed prior to 
drawdown.  The current state of practice is the three-stage method presented by Duncan et al. 
(1990), which uses stresses from limit equilibrium analysis to predict strength following drawdown.  
A new method based in finite element analysis has been recently developed, which uses finite 
element analysis to estimate the long-term effective stresses within an earthen embankment.  The 
distribution of soil strength corresponding to the finite element stresses is calculated and used to 
evaluate stability following drawdown.  Real-world and hypothetical examples are used to compare 
the results of the existing and new methods.   
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