
Annual versus lifetime

Life time failure probability:     Pfn =  S P i
Annual failure probability: Pfa = max Pi

Pi = P( gi<0  Ç gi-1>0 Ç gi-2>0…) 
» P( gi<0  Ç gi-1>0 )
» P( gi<0 )

Pi = probability of failure in year i    (i=1..n) 
gi = limit state function for year i 



4 basic cases
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Standard case

R

Si

time

Pfn = P( R – max Si < 0 ) < target = F(-3.8) (in 50 a)

Pfa = P( R – S1 < 0 ) < target = F(-3.8) / neq » F(-4.2)

time

Pi

gi = R – Si
R is resistance constant in time
Si is stationary randomly fluctuating

- ULS
- SLS deflection
- SLS cracking mechanical actions



Including (gradual) degradation
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Pfn » P( Rn – max Si < 0 ) < target = F(-3.8) (in 50 a)

P( R1 – S1 < 0 ) 
Pfa =  max <  target      

P( Rn – Sn < 0 )

P i

(if R or dR/dt may increase in time, Pfa should be checked for all years) 

- Fatigue
- Corrosion





Including (gradual) degradation

R

S
t

Pfn < P( Rn – max Si < 0 ) < target    (say F -3.8) (in 50 a)

P( R1 – S1 )< 0 ) 
Pfa =  max < target      

P( Rn – Sn )< 0 )

Condition limit state



Including gradual degradation

R

S
t

Pfn = P( R1 – max Si < 0 ) < target = F(-3.8) (50 a)

AND 

P(conditional limit state) < 0.01-0.1        ??????

Condition limit state



Non fluctuating actions
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Pfn = P( Rn – S < 0 ) < target = F(-1.8) (in 50 a)

Pfa  = P( Rn-Sn < 0 Ç Rn-1 – Sn-1 > 0 ..)  =  ????
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- SLS cracking environmental actions
- CLS depassivation


