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Ks, implies that at least one eigenvalue 
the minimal eigenvalue of Ks, 

corresponding to fixed displacements 
........... , ......... ..., ...... to eq. 

0) 

loss structural stability, we ...,,_,., .. ...., ......... ..., .. 
loaded tensile bar of linear softening 

is L=lOO mm, Young's modulus E=20000 MPa, 
ft=2 MPa, a softening modulus h= E 

promote localisation of damage 
0 ""'"n ........ ,,.n a 10 % reduction the cross section of over a 

assumed. Figure 2a shows the load-elongation 
80, 160 and 320 elements. A snap-back 
is due progressive damage growth 

........ ..., .... Jl ..... damage zone. Figure 2b shows the 
as function of the elongation. We see 

loss of structural stability is met at 
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4 Reliability analysis 

X denote the basic random variables, representing the 
the structure and its environment, and g a function 

g(x) <O denotes failure and g(x) > 0 denotes the safe state 
structure. The limit state function describing the 
of instability is according to eq. 

g (x) = Amin (x) 

with "-min the minimal eigenvalue of the tangent matrix K 8 • 

It is convenient in reliability analysis to transform the 
into the standard normal space = Y (X), where elements are 
statistically independent normal variables. The limit state surface g(x) is 
then mapped onto the failure surface G(y) in the standard 
The probability of instability Pf is defined as: 

f(x) dx 
g ~o ~o 

¢(y)dy 

with fix) the probability of and ¢(y) 
normal density of Y. 

To evaluate the probability integral, the first-order reliability A .... .., ........... ..... 

is used. In this method, an approximation to the integral is 
linearizing the failure surface G(y) at one or more design ..,..., ....... ,.,..., 
there is only one significant design point, the first order 
of the probability is given by Pf = <I>(-(3), where CI> is 
normal cumulative distribution and {3, commonly called 
index, is the euclidian norm y *. the standard normal 

point on the limit state surface closest to the origin. 
found ~ solving a constrained optimisation 
F(y) = y y subject to G(y) =0. Many algorithms exist for 
(see Liu and Der Kiureghian ). this study, we 
HL-RF method, which is based on following recursive .,..'"",...,,.,,..,, 
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