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Total settlement of pile  

The total settlement of a pile under a vertical working load     is given by: 

                       

       Elastic settlement of pile 

       Settlement of pile caused by the load at the pile tip 

       Settlement of pile caused by the load transmitted along the pile shaft 

  If the pile material is assumed to be elastic, the deformation of the pile shaft can be evaluated, in 
accordance with the fundamental principles of mechanics of materials, as  
 

      
           

    
 

   : Working load at the pile base 
     : load carried by frictional (skin) resistance under working load condition 
  : Area of cross section of pile. 
L: length of pile 
      modulus of elasticity of the pile material 
The magnitude of ξ varies between 0.5 and 0.67 and will depend on the nature of the distribution of the 
unit friction (skin) resistance f along the pile shaft.  
The settlement of a pile caused by the load carried at the pile end may be expressed in the form: 
 

      
    

  
     

      

Where: 
D: width or diameter of pile. 

     Base load per unit area  
   

  
 

    Modulus of elasticity of the soil at or under the base 
    Poisson’s ratio of soil. 
     Influence factor      
The settlement of a pile caused by the load carried by the pile shaft is given by a relation 

       
   

  
 
 

  
     

      

Where 
      is influence factor. 
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Table 1 Typical prestressed concrete pile in use

 

 Square Section                                                                               Octagonal section 
Example: 
The allowable working load on a prestressed concrete pile 21-m long that has been driven into sand is 502 
kN. The pile is octagonal in shape with D= 356 mm. Skin resistance carries 350 kN of the allowable load, and 

end bearing carries the rest. Use       
      

  
                ,         and        . 

Determine the settlement of the pile. 
Ans: 

      
           

    
  

For D = 356 mm2,           , P = 1.168m 
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                   19.96 < 25mm ok 
 

Problems: 
 
Problem1: 
A concrete pile is 18 m long and has a cross section of 0.406 m * 0.406 m. The pile is embedded in a sand having   16 kN/m3 and 

   37°. The allowable working load is 900 kN. If 600 kN are contributed by the frictional resistance and 300 kN are from the 

base load, determine the elastic settlement of the pile. Given:        
      

  
                ,         and 

       . 
Problem2: 
Solve Problem 1 with the following: length of pile = 15 m, pile cross section = 0.305 m * 0.305 m, allowable working load = 338 

kN, contribution of frictional resistance to working load = 280 kN,    Ep = 21 *10
6
 KN/m2,    Es = 30,000 KN/m2.        and 

      . 
Ans: S = 5.26 mm 
 


