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Second moment reliability index B,,rosm
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) only. Therefore, can’t compute P, (index, not method)
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i.e. equivalent limit-state functions could give different B,,coru

9,(x) = X7 +3X, <0
g,(x) = gl(x%z =1+3%<0
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equivalent = the same B,,/rorv ?
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Example: lack of invariance of second order reliability methods

Consider a structural reliability problem with two random variables X, and X, .
The mean vector and the covariance matrix of X, and X, are

|v|—5 5 [4 5
7110 T |5 25

Case1: g(X,,X,)=X{+3X,

Gradient Vg =[2X, 3]. Atthe mean point X=M,, Vg=[10 3.
First order approximation on p, and Gé:

H, =5°+3x10=55

o; = VgE,, Vg’ =925

Ky 55

B == = _-181
MVFOSM Gg \/@
P, = ®(-1.81)=0.0351
3X,

Case2: g(X,,X,)=1+

2
1

Vg =[-6X,X;° 3X,?].
At the mean point X=M,, Vg=[-0.48 0.12].
B, =1+3x10/25=2.20

o; = VgE,, Vg’ =0.706

Hy, 220
=0 = =2.62
BMVFOSM Gg 0706

P, = ®(-2.62)=0.00440

Although the two limit-state functions are equivalent ones with the same failure domains,
the second order reliability method yields different reliability indices and failure probability
estimates.
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Hasofer-Lind Reliability Index, B, (JEM, May 1974)

(or Barosy “Advanced” FOSM)
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i. a= _W : “Negative normalized gradient vector

: Unit row vector pointing toward the

T

N

e.g. linear function: a=—-——
[l

i, u : “Design point”
“Most probable failure point (MPP)”

“Beta point”

e.g. linear function : u” =-h ﬁ

B =ou

{|BHL|  distance between origin and u”

sign : directions of a and u”

e.g. linear function : B, :”%’”(: ”_GJ
Og

P, =F, (-Bu)

(reliable) (less reliable)

=G, g~N

Pf = q)(_ﬁHL)

domain

What if X~N(MX,ZXX) and g(x) linear?



