
Pile Capacity in Cohesive Soils 



• Qb: 

 Qb = cu x Nc x Ab 

 The value of Nc for Df/B > 4 is proposed as 9 

(Skempton) 

 So  Qb = cu x 9 x Ab 

        = 9 x cu x Ab 

• Qs: 

There are different methods 

(a)  - Method 

(b)  - Method  



•  - Method: 

 Qs = fs x As 

  =  x cu x As  where  = Adhesion Factor 

   can be determined by using empirical 

correlations. 

 Tomlinson (1986) proposed the relationship 

between  and cu. 

Cu 

(kN/m
2
) 

10 20 40 80 120 160 200 240 

 1.0 0.9 0.76 0.57 0.42 0.38 0.36 0.35 



 ~ Cu by Dennis & Olson based on  

Tomlinson’s information 



•  - Method: 

 Qs = fs x As 

 fs = po x ks x tanɸ’     (based on effective overburden pressure) 

 po = Average Overburden Pressure 

   = ks x tanɸ’  where ks = Coefficient of earth pressure 

 According to Burland (1973),  can be taken as  

   = ko x tanɸ’ 

 ko = 1 - sinɸ’                   for NCC 

 ko = (1 - sinɸ’) (OCR)0.5  for OCC 

 For clays ɸ’ may be taken from 20 to 30. In such 

cases, the value of   varies from 0.24 to 0.29.  

_ 

_ 



Problem: A concrete pile 45 cm is driven through a system of layered cohesive soil as 

shown in figure. The length of pile is 16 m. Estimate Qu and Qa with FS = 2.5 



Pile Capacity based on CPT Data 

qc = Cone Penetration Resistance at Pile Tip 

    (3d above & 1d below base; take average) 

qc = Average Cone Resistance along Pile or Shaft 
 

Qb = qb x Ab (qb = qc) 

Qs = fs x As      (fs in kN/m2 = qc/2)  here qc is in kg/cm2 

 

cu = qc/NK   (NK = Cone Factor = 20 for mechanical cone 

           = 15 for electric cone ) 
Note: 1 kg/cm2 = 100 kN/m2 

 

 

_ 

_ _ 












