7Y 0P ¥ o loub AE 093 ATAY 3133 (3w Suilko wdige dlxo

93 Lole doliale

= -

] () " z

OV 0 D (WO : 8
mme.modares.ac.ir u’?-".v/..‘__ﬁxﬁag/’;s

SN 2 ol 9 oolatn! b Guduis Olaeb! Cubsld Lo

rc,)k.;l._‘ (S3¢0 ‘*o..sl",..u.u oy ‘m‘,‘,ﬁ S

OIS <0ld o8l g (198 g pole 0uSitily dablyn pwine b3l =)

RS «0lrd olStils cngi (19 5 pole 0uStily Lablan (utige ol ¥

Ol 0l d BBl ccngi 198 g pole 0aStils ddblyn usine 23] (WlB)IS Y
mfakoor@ut.ac.ir A¥YA-10F\ iy Ggdio ¢l yoi%

oS e Oleb
Iy S8l g Jlainl 08 Jluus ke (58 Cubl oS conl oo by 635,54 pilins (ulus (lojlo sla b lineb] cull Llos S g lie

WAY 5 VY sl

WAY oo VO 15y
WAY Cadigndyl VY sl o &l

ly s sl plos Ol:.:.obl CublB asl Hol b )95;\5 O¥9y 9 Niwd (gd> b ml oy s L&:@‘/Jo ol Omizmen AL asly
oo oblg a8 ol osds &3l aBBl dnwg olai o alold gy cllie () 3 0)lge cpl 4 (Sawwy sl led g pwlie cEd L

Ly ool b (g5 pdiged ogy wb p a8 (3gy ol 53 )b 1) a0 oy bl 51 (oalaw &S (i s @b s lueb) cubl b 4l
ol Caje npinte b (Rl Gluebl cubll o Gl s g €85 ((Bolal sladigas Luilyly el bl o odles Olisab! ol Lo
5 4 1y iowd 9 gupe s e 13 (65 )0 bl yShe g, an] ConSlds dlai 5 Jeione 4 bgsye SleMb | oolizl pae ybg, Sabel 5 Jlezs
b sl oad gjlwosly e SWlae digad i g5y 5 00 W) i) wmd e 4] Al by |y s e bl colls el Aot
ot 2l €8 (Il coge (s> s wbiiz Juloo sl aBbaneg el g dlols Lbgy 63554 4 wn3 e L5 sdel Cunsa - :"l}*;:

S o 53l Wlblime (1 5l 5

Application of cross-entropy method in multi limit-state reliability analysis

Mahdi Fakoor?!", P Mohammadzadeh?, Mahdi Bajellan3

1- Department of Aerospace Engineering, Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.
2- Department of Aerospace Engineering, Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.
3- Department of Aerospace Engineering, Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.
*P.0.B. 14395-1561 Tehran, mfakoor@ut.ac.ir

ARTICLE INFORMATION ABSTRACT

This paper is focused upon the development of an efficient multi limit-state reliability analysis
method based on extended cross-entropy. In order to achieve a reliable state in the modern
critical structural designs, it is necessary to utilize an efficient reliability analysis method to
estimate the probability of failure. Reliability analysis of such designs is faced with several
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challenges, such as rarity of the probability of failure and multiplicity of limit-state functions. To
address these issues, in this research an Importance Sampling (IS)-based method is developed
which uses Cross-Entropy (CE) method to reduce sampling variance, and leads to a fast and
accurate reliability analysis method. The main advantage of this method is the ability to perform
reliability estimation (especially for rare events) without the Most Probable Failure Point (MPP)
calculation. The proposed method is demonstrated on several test problems and the results are
compared together. Results obtained show that method introduced in this paper provides an
effective way of improving reliability analysis of multi limit-state functions. In addition, using the
proposed method, prevents the mistake of over-designing while retains usability of the method.
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