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Stochastic multi-scale finite element based reliability analysis

for laminated composite structures
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5. Conclusions

In this paper, a multi-scale finite element based reliability analysis method is proposed for composite structures. The
proposed method enables both microscopic uncertainties, such as those in constituent material properties, and macroscopic
uncertainties, such as ply orientation angles, to be taken into account. The new reliability analysis framework (PSMFEM-
FORM and PSMFEM-SORM) couples a recently developed perturbation-based stochastic multi-scale finite element method
with the first- and second-order reliability methods. Formulations of the stochastic homogenization method and its finite el-
ement implementation are described. Procedure to perform the proposed multi-scale finite element based reliability analysis
methods is thoroughly introduced. In addition, Monte Carlo simulation has been coupled with the deterministic multi-scale
finite element method to form the MFEM-MCS to evaluate the performance of PSMFEM-FORM and PSMFEM-SORM.

xS douss O
ey el 0l éle.i..!'.._..'v C;._!jg.'..nE ele oijle @ly wlie iz dgdmma £ M (Al Olualbsl CulblE Jdos hgy So cdllia opl 5o
pas 9 odimd JSiT dlge Oluogas 30 39290 sla Gliabl pae wile SuygSuwg S Olizabl pus 90 1 uyy g Golgidy
s PSMEEM-FORM) iz Olicabl Cls Julos Gszly 352 1o Lo ¥ 6,8 gz (sbls) aisle SasSous Slo sla olisabl
J3| Cge uL.:..u.H C--_a_l_lﬁ \Sl-‘h u'-'ag; |.1 ui‘.‘.n..ﬂ s UB.)L.-:J u,.ml._..E.n g dgdomo ehe- L}:'FJ n.i.: g_...:SJJ" (. ¥ (PSMFEM-SORM
dalod plov) gy 15,8 (e 51,8 o)Ll 3y9a O d9uome sjo ilw ooy 5 I3lial (gewliiionn by Gais Jsayd dsd (oo pod 3
dgdoa sizr 49y b gl Cige silu dud (il og¥e 35 (o (Byma JalS jsb 4y solgidu ulids Lz d9dma sjz Gliabl Culs
«Ceul 645 (oS3 PSMFEM-SORM 5 PSMFEM-FORM 3,SLes s3] yslaie & MEEM-MCS LS5 Cagor s ruliie i

D dzgs

o g oS 0 a3 o s 6l blige doz 3 31 G 4 s 3
Aol SlS o) line LuadSS) dsend b ol o (Liolng L) oy9

0 *”

dole SIS lwsl o des 3 OV (p SWuds Gesws Sl

000 *

ao e Gl il o9 ;9



http://iranarze.ir/stochastic+multi+scale+finite+element
http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/



