
 1

Slope Stability Slip Surface Using Variational Methods 
By Farid A. Chouery1, P.E., S.E. – June 5, 2023 

 
Analysis 2: 
 
We address the slope stability under heavy rainfall. Our reference is "Comparison study 
between traditional and finite element methods for slopes under heavy rainfall" by M. 
Rabie - Civil Engineering Dept., Helwan University, Cairo, Egypt  
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M. Rabie's summary shows the Finite Element  
 

 

 
These numbers make me nervous, and I cannot accept Finite Element Analysis that way. 
From Fellenius 1927 to Duncan 1996, everything went well for 70 years. Now, we say it is 
conservative. The finite element relies on Poisson's Ratio and the Modulus of Elasticity; 
they are elastic parameters; the soil is not elastic and cannot take tension. Trying to use 

Finite Elements for everything is a scientific fanatism. At the top of the slide, tension is due 
to the separation at the slip surface, causing a conservative number using the finite element 

method. 
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From Reference Army Corps of Engineers Manual EM 1110-2-1902 
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M. Rabie solution: 

 

 
We will not use the Janbu method because the forces balance themselves as the slice width 
becomes zero. Now we use f(x) for the topography above y, and H is for water height above 
zero; also, we are not using a circle, and β and δ are zero, so the equations become: 
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Reference Army Corps of Engineers Manual EM 1110-2-1902, equations C12 and C14. 
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M. Rabie Results: 

 

 

 

 

 
 
 
 


