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Shallow Foundations
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Module - 2



1. General Requirements

2. Bearing Capacity and Settlement

3. Combined Footings

4. Raft Foundations

5. Dynamic Bearing Capacity
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Module -2: Chapters
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Chapter 2

Bearing Capacity and Settlement



Assumptions

 The footing is a long strip or a continuous footing

 2D-plain strain condition.

 The soil fails under general shear failure.

 The load is vertical and concentrated.

 The ground surface is horizontal.
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Terzaghi’s Bearing Capacity Theory



Failure Zone of a Footing
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• Zone-I: Elastic zone

• Zone-II: Zone of radial shear

• Zone-III: Rankine Passive Zone



Ultimate bearing capacity is given by

(General shear failure and strip footing)

= Effect of soil cohesion (Assuming the soil is weightless)

= Effect of the surcharge (with c=0 & g= 0 )

= Weight of the soil in shear zone

and are the dimensionless bearing capacity factors and are the
functions of the (Angle of internal friction)
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Terzaghi’s Bearing Capacity Theory
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Terzaghi’s bearing capacity factors
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Terzaghi’s bearing capacity factors
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Terzaghi’s (1943) proposed empirical adjustment to shear 
strength parameter c and  to cover the local shear failure:

For Sand :  = < 290, Dr < 20%, For c- soil, strain > 10%
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Modification for square and circular footing , Terzaghi’s (1943) 

• Square footing

• Circular footing
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Effect of Water Table
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When,  =0, qnu=5.7cu 

C=0, 𝑁𝑞& 𝑁𝛾 are influenced

0.5u c qq cN qN BNgg=  



a) When the water table is below the base of the footing

For the third term

if

if     

B) When the water table is above the base of the footing

For the second  term

if  

if

Third term    
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Bearing capacity analysis for saturated clay soil with u =0,

• For strip footing maximum 7.5

• For square and circular footing limits value 9.0

• For rectangular, for 

for

Unlike the Terzaghi theory, Skempton’s analysis can be used any value of 
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Other Researchers
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• Meyerhof’s Analysis (1963)

Symbols s, d and i stand for empirical correlation factors called the shape factor,
depth factor and inclination factor, respectively. Nc & Nq are the same as Prandlt
(1921) and Ng was approximately established by Meyerhof.

• Hansen’s Recommendation (1957, 1970): similar to the Meyerhof

with difference in value of Ng and correction factors.

• Vesic’s Bearing capacity Factors (1973): Different table for Ng.

0.5u c c c c q q q qq cN s d i qN s d i BN s d ig g g gg=  



IS Code Recommendation (IS 6403: 1981) 
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General shear
• Nc, Ng and Nq recommended by Vesic (1973). w’ is a factor which takes

into account the effect of water table. w’=1 if the WT is at the depth
below the ground level or for where D’w depth of

water table measured from the base of the foundation. All factors are
shown in next slide.

• For

Local shear
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Bearing Capacity factors (IS 6403: 1981) 
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Shape Factors (sc , sq and sg) (IS 6403: 1981) 
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The depth factors shall be as follows:

Where , 
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• The inclination factors shall be as under:

• a - Inclination of the load to the vertical in degrees
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Cohesionless Soils: Failure Mode Based on Relative Density
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Cohesionless Soils: Relationship between  and N
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Bearing capacity of granular soils based on SPT

• Corrected N is used. Empirical correlations between N and relative
density or  values are available. The Nq and Ng to be used in equation
based on  values.
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SPT-N  (Degree) Dr (%) Description

<4 25-30 0 Very Loose

4-10 27-32 15 Loose

10-30 30-35 65 Medium

30-50 35-40 85 Dense

>50 38-43 100 Very Dense



Bearing Capacity of layered soil
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Factors influences bearing capacity

 Cohesionless soils

1. Dr and 

2. Width B and Depth Df

3. Unit weight g

4. Position of the WT

 Cohesive soils
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Thank You


