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(a) Using a limit state design approach to provide a suitably safe (or reliable) structural design 
means ensuring that the probability that the effect of an action F on a structure is greater than the 
value of resistance of that structure X, is acceptably small.  This is achieved by ensuring that the 
design value of the action Fd is not greater than the design resistance Xd, i.e., Fd ≤ Xd. 

Actions and resistance display considerable variability, therefore the use of mean values of actions 
and resistances for ultimate limite state design would often be unconservative. In order to overcome 
this difficulty, tail values of actions and loads are used instead of mean values to characterize the 
distribution. These characteristic values of actions Fk and resistances Xk are often, but not always, 
the 5th percentile values.  

 

However, societal expectations of reliability of structures are very, very high, meaning that failure 
probabilities must be very, very low. The probability of failure shown as the overlap between the 
distributions when Fk = Xk is thus unacceptable. Partial safety factors are thus used to further 
increase the values of actions γf and decrease the values of resistances γm such that the overlap 
(probability of failure) is suitably low (but non-zero!). These resulting values are the design values of 
actions and resistances for use in limit state calculations. 

 

 

i.e.  Fmean < Fk x γf = Fd ≤ Xd = 1/γm x Xk < Xmean 
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