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Problem

For the footing in Example, compute the factor of safety required for a probability of failure of 5 ×

10–4 assuming the COV of the demand is 0.15

Example

Assume we are building a foundation on a saturated clay deposit with an average undrained

shear strength of 2,000 lb/ft2 and a COV of 0.2. The average unit weight for the soil is 102 lb/ft3

with a COV of 0.05. What is the mean shortterm nominal bearing capacity of a continuous footing

founded at a depth of 5 ft? What is the probability that the nominal bearing capacity of a certain

footing would be less than 75 percent of the mean nominal bearing capacity if the undrained

shear strength and unit weight are normally distributed and independent?

Solution

Using Equation 1, we compute the mean nominal bearing capacity as

To compute the standard deviation of nominal bearing capacity, we must first compute the

standard deviations of the undrained shear strength and unit weight from their COVs using

Equation 2:

Using Equation 3, we compute the standard deviation of the nominal bearing capacity as

We can then compute the probability that the nominal bearing capacity is less that 75 percent of

the mean value (0.75 × 11,910 = 8,933) using Equation 4:

Using Table,

Equation 1

Equation 2

Equation 3

Equation 4

Step-by-step solution

Calculate the mean of the safety margin as a function of mean of the demand.

Here, the mean capacity is  and the mean of the demand is .

From the example 2.2 the value of the mean capacity is .

Substitute  for .
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Was this solution helpful?

Calculate the standard deviation of the safety margin as a function of standard deviation of the

demand.

From the example 2.2 the value of the standard deviation is .

Here, .

Substitute  for  and 0.15 for .

Comment

Calculate the value of  by using the following formula:

Here, the probability of failure is .

Substitute  for  for  and  for .

Solve the equation to get .

Comment

Calculate the factor safety as follows:

Substitute  for  and 4135 for .

Therefore, the value of factor of safety is .

Comment
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