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Lateral pressure 

Lateral earth pressure is a significant design element in a number of foundation engineering 

problems. Retaining and sheet-pile walls, both braced and unbraced excavations, grain in silo walls 

and bins, and earth or rock contacting tunnel walls and other underground structures require a 

quantitative estimate of the lateral pressure on a structural member for either a design or stability 

analysis. 

Rankine Factor 

If we take a point at a depth h below the surface of the soil, the soil column exert a vertical pressure 

𝛾ℎ, and at instantaneously it will deform the soil and the retaining structures toward the horizontal 

causing a an active pressure    𝛾ℎ that leads to the collapse of the vertical sides of the soil, as 

happens in the tunnels, so the retaining walls are used to stop the soil and prevent it from collapsing, 

as in the following figure :To find the horizontal force acting on, the Rankine factor ka coefficient 

must be known.  

The values range from 0 < ka < 1   

Rankin Factor for active pressure 

     
       

 
       

 

  

     
       

       
 

        

        
  

     
    

    
  

                 

                  

                  

                    

   
      

      
  

 

Example: if the angle of internal friction      , calculate     

Ans:     
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 0.271  <1 always 

Rankin factor for active pressure on slopes may be taken as:- 
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Example: estimate the force acting on the retaining wall and it distance from the base. 

 

Example: calculate the lateral pressure excreted on the retaining wall shown in the figure. Also calculate the 

resultant and its distance from the wall basement. 
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Problem1: Find the resultant of earth pressure and its location from the base,         
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Pore water pressure 

•       

• Where u is the pore water pressure in KN/m2. This pressure should be added to the lateral earth 

pressure by using the submerged density. 

 

Ans: Let us assume        
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      (pore water pressure) 
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Problem: 

A retaining wall in the shape of a trapezoid supporting a column of soil 4 m deep consisting of a clay layer 

with a Rankine coefficient 𝑘𝑎 = 0.33, followed by a sand layer with a Rankine coefficient 𝑘𝑎 = 0.28. Calculate 

the following: - All lateral forces acting on the wall. Locations of the forces acting on the base of the retaining 

wall, the resultant forces, and their distance from the base of the wall. 

 

 

 

 

 

Lateral pressure in Non-cohesion soils 
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