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Step-by-step solution

Calculate the weight of the foundation.

Here,  is the volume of the foundation,  is the length of the foundation,  is the width of the

foundation,  is the depth of the foundation, and  is the unit weight of the foundation.

Substitute  for , for ,  for , and  for .

Calculate the base area of footing.

Substitute  for and for .

Comments (1)

Calculate allowable bearing capacity.

Here,  is the applied normal load,  is the base area of the footing, and  is the pore water

pressure.

Substitute  for ,  for ,  for , and 0 for .

Calculate ultimate bearing capacity using total stress analysis.

 …… (1)

Here, are shape factors, are depth factors, are load inclination

factors, are base inclination factors, are ground inclination factors, is

effective cohesion for soil beneath foundation, are Terzaghi’s bearing capacity

factors,  is vertical effective stress at depth below ground surface, and  is effective

friction angle for soil beneath foundation.

Ignore  and  factors, since the foundation base is not inclined and also there is no ground

inclination.

Comment

Refer to table 6.1, “Bearing capacity factors,” in the textbook.
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Calculate shape factor .

Substitute  for ,  for , 14.7 for , and 25.8 for .

Comment

Calculate shape factor .

Substitute  for ,  for , and  for .

Calculate shape factor .

Substitute  for and  for .

Comment

Calculate depth factors.

Substitute  for  and  for .

Consider formula  for shallow foundation.

Substitute  for  and  for .

Calculate depth factor .

Substitute 0.6 for .

Calculate depth factor .
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Calculate depth factor .

Calculate , for loads inclined in  direction.

Substitute  for and  for .

Comment

Calculate load inclination factor .

Substitute 1.38 for ,  for , 500 for , and 25.8 for .

Comment

Calculate load inclination factor .

Substitute  for ,  for , 1.38 for ,  for , and 500 for .

Comment

Calculate load inclination factor .
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Was this solution helpful?

Substitute  for ,  for , 1.38 for ,  for , and 500 for .

Calculate the vertical effective stress at depth .

Substitute  for ,  for , and 0 for .

Comment

Substitute 500 for ,  for ,  for , 25.8 for , 14.7 for ,

16.7 for , 1.55 for , 1.54 for , 0.75 for , 1.24 for , 1.185 for , 1 for , 0.93

for , 0.85 for , and 0.75 for  in equation (1).

Calculate factor of safety.

Substitute  for  and  for .

Therefore, the required factor of safety is .

Comment
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