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CHAPTER THREE 
Design of Shallow Foundations: ISOLATED FOOTINGS 
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Short-term Analysis 
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Long-term Analysis 
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Drained (long-term) 

situation is slightly 

more critical in DA1-2 
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Janbu, Bjerrum and 

Kjaernsli’s Method (1956) 
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Fadum’s Chart 
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Design of Isolated Footing 

Axially Loaded Pad Bases 

• To prevent footing failure Load < Capacity 

• GK = Characteristic dead load from the Column(KN) 

• Qk = Characteristic imposed load from the Column (KN) 

• W = Weight of the base 

• L, B = Base Length and Breadth (m) 

• Pb =  Safe Bearing pressure (KN/m2 or KPa)- a serviceability value  as it is used 

to control settlement of the foundation 

• These loads cause possible failure mechanisms.  

• Load < Capacity must be fulfilled and the depth and reinforcement of the 

footing determined.  



Design of Isolated Footing 

1. Bending moment 

• The Critical section for bending is at the face of the Column  

 



Design of Isolated Footing 

1. Bending moment 

 
MEd = wl2B/2 



Design of Isolated Footing 

1. Bending moment 

• Because of the greater concentration of bending moment near the 

column than towards the edges, traditionally the practice has been to 

concentrate the reinforcement in a narrow width near  the center. 

• Rule- If the distance from the center line of the column to the edge of 

the pad exceeds 0.75 (c+3d), 2/3 of the required reinforcement  for the 

given direction should be concentrated within a zone from the center 

line of the column to a distance 1.5d from the face of the column 

• c- Column width 

• d- the effective depth of the base slab 

 

 



Design of Isolated Footing 

1. Bending Failure 

 



Design of Isolated Footing 

2. Vertical Shear 

• Shear stress is checked at distance d from the face of column.  

• d is effective width (depth to reinforcement) 

d 

d 



Design of Isolated Footing 

2. Vertical Shear 

 

VEd  = Design value of applied sear force 

VRd,c  = Design shear resistance of a member without   

 shear reinforcement 
As1  = reinforcement area along direction considered 

b = length of side considered 



Design of Isolated Footing 

3. Punching Shear 

• The punching shear resistance is checked at the face of the 

column and at a distance of d to 2d from the face of the column. 



Design of Isolated Footing 

3. Punching Shear 

• At the column perimeter or perimeter of the loaded area, uo 

 

 

 

 

 

 

ΔVEd  = Design value of applied shear force 



Design of Isolated Footing 

3. Punching Shear 

• At the basic control perimeter, u1 

 



Worked Examples 

1. A column 400 mm x 400 mm carries a dead load of 800 kN and an 

imposed load of 300 kN. The safe bearing pressure is 200kN/m2. Design a 

square base to resist the loads. fck =30 Mpa and fyk = 500 MPa.  

Gk = 800kN 

Qk = 300kN 

400mm 
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a. Size of base 

 

 

 

 

 

 

b. Moment Steel 

Critical section at the face of column. 
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c. Vertical shear 

 

 

 

 

 

 



Worked Examples 

d. Punching shear 
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e. Cracking 
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