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Deep Foundation 

A deep foundation is designed to transfer a superstructure load to the below layer of 
soil. It is required when the top layer of the soil stratum does not have the sufficient 
bearing capacity to transfer the loads. The bearing capacity of soil is the strength of the 
soil element that it can take before the failure occurs. 

The criteria for the foundations to be deep foundation depends on the various 
parameters. According to Dr Karl Terzaghi, a foundation is called a deep foundation if 
its depth is longer than its width (ie. Dt/B > 1 ). Where Dt is the depth of the foundation 
and B is the width of the foundation. 

Types of Deep Foundation 

Deep foundations can be classified based on different parameters. It can be classified 
based on the type of soil present below the foundations. Based on the capacity of the 
soil, it can be classified into different types as below. 

• Basement foundations
• Raft foundations
• Caissons
• Shaft foundations

� 
• Cylinders
• Pile foundations

Bearing Capacity of Piles 

The ultimate bearing capacity of a pile is the maximum load it can carry without failure 
or excessive settlement of the ground. The bearing capacity of piles also depends on 
the methods of installation. Let us check out various methods used in deep foundation: 

A. Analytical Method

(i) Oup = Oeb + Ost

(ii) Oup = qbAb + qsAs

where, 

• Oup = Ultimate load on pile
• Oeb = End bearing capacity
• Osr = Skin friction
• qb = End bearing resistance of unit area.
• qs = Skin friction resistance of unit area.
• At, = Bearing area
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• As = Surface area 

(iii) qb ∼ 9C 

where C = Unit Cohesion at the base of the pile for clays 

(iv) qs = α C‾ 

where, 

• α = Adhesion factor 
• α C‾ = Ca = Unit adhesion between pile and soil. 
• C‾ = Average Cohesion over depth of pile. 

(v) Qsafe = Qup/Fswhere Fs = Factor of safety. 

(vi) Qsafe = (Qeb/F1) + (Qsf/F2) 

(vii) For Pure Clays Qup = 9CAb + α C‾As 

B. Dynamic Approach 

Dynamic methods are suitable for dense cohesionless soil only. 

(i) Engineering News Records Formula 

(a) Qup = WH/(S+C) 

(b) Qap = Qup/FOS 

where, 

• Qup = Ultimate load on pile 
• Qap = Allowable load on pile 
• W = Weight of hammer in kg. 
• H = Height of fall of the hammer in cm. 
• S = Final set (Average penetration of pile per blow of hammer for last five blows in cm) 
• C = Constant 
• = 2.5 cm → for drop hammer 
• = 0.25 cm → for steam hammer (single-acting or double acting) 

(c) for drop hammer  

Qap = WH/{6(S+2.5)} 

(d) For single Acting Stream Hammer 












