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Reliability-based Design Optimization using MD method
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AFA 71 A A (reliability-based design optimization: RBDO)= AAIA} &8s AR EE th
st WelolA BEXErrE AT He AAES Zs Wit o]yt AFA 7Nk HAHA= HAdA
A4 814 (reliability analysis) 22 Urrol B 4= ledl 4Ee dl& A7) el A2 A4 84
dasich A=A A e 2o Zos 4 ok

R=1-p, =Pr(X)20}= [/, (x)dx )
Y (x)=0

o7]1A Y(x)& MAMSE xof gk Al2wle] Ae %7 (design constraints), Y(x)20%E A]2Ele] obx o
A(safe region)< rsit} BHE 7|dF A2 AeiA2 A2 AAHull factorial design)d I|oj& A] 2]
& o] g3l AFEE Aalsls AFY EWEW(full factorial moment method; FFMM)(Seo %, 2002),
FEMMe] 44 v]& EAE d4dstr] s v-gEW ZWlEW(response surface augmented moment
method; RSMM)(Lees, 2005), 18]aL #%3) 7] ¥ (multiplicative decomposition method; MD)(Jung, 2007)¢]
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a7 wdoA A4 $HerE ddnd f(x)' B3 AxHdeviation)E e z(x) o] oz sbgeia
g FSHS A (2)9 o] Aot}
Y(x)=f(x)" p+z(x) )
2 2olA A7 B dgrde dutsle 2 AA R (generalized least squared method)ell |3l 3
B

Qg o, f(N) &= AR TG ol b Y AR AFolth 2x)= AR el
U= o= dgto] 0o]a Fitsto] ofgjel 2 A (3)o= xHo| Hrt
Cov[z(x"),z(x")] = o’R(x',x’,0) 3)
Q71N A 2x) e S BA 029 Anae R x.0) e Fow Adu. 0=[6..6,] = 5o
% AN (maximum likelihood method)S SalA F-a A= A& A} (correlation parameter)©] i Thg 70|
A3t He HH3 FAZ S 2AEE Aot A8 2de A (5)9 o] frHh
Y(x) =) p+r(x)"y’ (4)

o]7]x  B=F'R'F)'FRYZ dusly 1A% (generalized least squared estimate)©] il

RYV-FB)= ¥ 2 5890 rd) e o248 x 9 494 x' o AB0AE Vel el
r(x) =[R(xx ), R(x, X)), R(x X"
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Azdlel B4 BUES e 2.
H=m, (5-a)
o’ =m,—my (5-b)
\/ﬁ _m -3mm, +3m;
1 o3 (5-¢)
B _m4—4m1m3+6m12m2—3m14
: ot (65-d)
AN K, o, B, Bmy my my my= Zhzh R Bk A, AR, 143 BHES du@ 32
a7 Al Rde A9 ZdE 2Agkeke] 144 RUES ﬁlo}ﬂ 2 (63 Zo] RS 1444
wel o Wz WAse] Faht ol
1 2[%]7 2 -l A
m = (X)fX(X)dX—I j{/m(x) R (Y- F/f)}Hr “dx,-dx, = f+I'RT(Y-Fp)
Q 2o o,
w o D 1 kagim
J= I Jr(x)H e 2( * de1-~~de (6)
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dR_@idm,+ OR dm, OR dm; OR dm,

dx  om dx | om, dx  om, dx  om, dx @)
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8m1 Am1 Am,
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8k A& (forward differential method)S ©]-&3le] A 7l
2AbsE 4= 9t 13 BWE m e A|x~Ele] Sukol Y(x)o] tet 7|l zh(Expectation) &2 Aol 7] wjiel| A
A xo he m o] MAEE A2 St V(xS AAMSE x2 i g &5 9x F5 (09

we A [Foolz 42e e Puz 58T F Aok 2o PHoR 247 FUER §571 7k

the] f1]_anfinl (a0 ).

dx dx dx
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+[[d:§(x] Y Fzﬂz)} (A+r(x)T ’I(Y—FA))dx=ﬁ2 dTa]+alT2—Qa2+ﬂdJ:a2+alT[;—Qal (a2=R;'(Y2—F2,32)) (10)
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4.1 3t oA

Section C-C

Fig.1 Engineering problem
AN AAR aFehs AFEE R =0950]3 7] A x*=[25 350] AAWMSe] A4 &
e AR EE w23 EFHAE 242 2, 100tk Table 1431 FORMY H23)7|H S &3
Aol7k gl olfr Auzd MR A3 WREE PgekA TEA %
FORM= o|-&3to] 3 ao} wriel7|y o] & oPO# T o) AE =S Hlashd wEd vy
Azl tigh A =7t o ot F 9l

Minimize Volume
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subject to Normal stress constraints : R(s,,, —s >0)> R
-5 2 0)2 Rmrget
S = 400 N/mm*,F =150kN,E = 210000 N / mm*, B = 750 mm,T = 2.5mm, s, = critical buckling stress

> Yerit

Buckling stress constraints - R(s

crit

Table 1 RBDO for engineering example

Optimal Point Reliability of  Constraints !
dl d, RG(X)20) | R(G(X)z0) | Voume
FORM 31.9 200.0 0.9952 0.9999 389,251.38
MD 30.1 200.0 0.9500 0.9999 366,387.25
2 g
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