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 Hasofer-Lind Reliability Index, βHL  (contd.) 

② Nonlinear Limit-State Function 

Transform (    )g  to (    )G  by 
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In summary, the “distance” between the origin and the design point *u  in u - space 
gives reliability index based on first-order approximation 

 

★ Note! 
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※ Procedure :  i)  Transform ( )g x  to ( )G u  using =x  

   ii)  Find 

   iii)  Find      at 

   iv)  HLβ =   

 

※ Description of HLβ  in x  space?  

( )( ) 0G∇ =* *u u - u   
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Approx. Limit state space in u  

Proof : 
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③ Finding the design point *u   

argmin{                           }=*u   

Then evaluate  =α            at 

And compute βHL =
*αu   

⇒ constrained nonlinear optimization problem 
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FO  at =x  
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Reviews on optimization algorithm of finding *u  

- Liu & ADK (1990) 

- Papaioannou et al. (2010) 

     HL-RF, SQP, GP, DFO 

 

a) HL-RF algorithm (Rackwitz & Fissler 1978) 

“Newton-Raphson-like algorithm” solve ( ) 0f x =  for *x x=  ? 

 

 

 

 

 

 

 

 

 

 

 

1u  : initial point (e.g 1 uu =     M = 0  ) 
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To update iu  to , 1i+u , one needs 
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Iterate until 1) 

          

           2) 


