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A Study on Reliability Based Design Optimization
For Thin Walled Beam Structures

Sun Byung Lee, Hong Jae Yim, Serl Baik

ABSTRACT

In this research, reliability based optimum design is presented for the thin walled beam structures.

Deterministic and stochastic optimum design are compared for the thin walled beam structures.
Monte Carlo simulation is used for stochastic optimum design with consideration of probabilistic
distribution of representative section properties of the thin walled beams with the Response Surface

Method.
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Table 1 Probabilistic data of section properties

Exact Mean Standard Variance
Paramecter Value Value Deviation ¢
Inner -
0.7 0699652 0.010062 0.000101

Pannel(mm)

Area(mm™) | 519322 | 3192389 2.40392 5.778823

Iyy{mm™) | 6439078 | 643844418 { 2497874 | 6239377.82
Tzz(mm™) | 196436348 196463328 | 8061707 | 649911339
J 983450.39 ] 983303.311 5256.32 27628909ﬂ

3 Fig. 3, Fig. 4, Fig. bM = @d 3, o4
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Fig. 3 Probabilistic distribution of area

Frequency

€35300  €40500  E4ZI00 BA3TC0 645300  64F90Y  B48A0T
Cismiouted Value of lyy
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ZH FIEE AlEdold WHE ol &s5ld g
X0 i) Yol A uwguo] dFEH dd
ATES A7 EE(normal distribution)& WEE
8% 2yxz Ade 4 gon MzhMe 1z
Wty FrREY HAHAMAAdME F7 REZ 7}
qeto] Mg F&

22 NS nq@ HH A =Y

_fg]z% A—lﬁ]_g] ;5HM7§|

4
%@m? V*JEJU,Q%-

g AfMe
A ZEaR 2 A Zzadel gasty o
& oAl ddsts Zeadge] o] st
24 a9 74 A ez HAA HEEg
gal Beojstar 7o Mg nHE JFHH A
A e dig o, 24, EERYEE A
of A3 xzaAd DOT & - 54 i
g ol fate] A=A HY HAA dig ARE
42 + Ut} Fig. 6& NAHE nHE wrady
dee] gt HH MdAle] ZE s HolFm
ok

-417-



[ce,.c,,.,cﬂ,,,.,.,k,.“ Model Deterministic Optimization Table 3 Reliability Based Design Optimization with
Purameter Define
1 beta = 3
L Section Properties Appreximation
Objective Function Initial Optimum
DOT
Stachastic Optimizatien Design Model Area of A-pillar 804 6 B 790.2 mm*
« Define Random Variable ) Section 6 mm (-14.4 mm®)
» Define Statistics of random variable .
{mean.standard deviation and distribution) Yos
" Generate Failure Functions Section Pruperties Result Design Variable Initial Optimum
i Inner Panel Thickness
’ (T 0.8 mm 1.431 mm
Formutaic Limit State Functi
rmuny "‘1 i "cwj Reinforcement Panel
. 1. m N
— N 2 Thickness{ T3 ) 5m 0.7001 mm
f Reliability calcwtations ‘“‘J Numerical Optimization with
Limit State Function User Defined G-function
l DoT Scale Vector( SV ) 1.0 1.5
lr-mulm Objective & Construints /L
l No C ge 7
Seasitiviey Anafysis J

Objective & Relimbiday Constraints Yeos

Obtain Relinbitity Based

Optimization Data

Ao of Swction

Fig. 6 Flow chart of Reliability Based Design Optimization
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Table 2 Initial values of random variable

T, T3 N2
Distribution Type Normal Normal Normal
Mean Value 0.8 mm 1.5 mm 1.0
Standard Deviation 0.1 mm 0.1 mm 0.1

Table 32 MHAL udd HF U4 ZAA=S
A8 A% wergol 39 A$o) el Leh
dth. Fig. 7% Fig. 8¢ wetgtol watxd F2E
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Fig. 9 Comparison of objective function between
deterministic optimum design and stochastic
optimum design at each reliability index
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Table 4 Comparison between deterministic
optimum design and Reliability Based
Design Optimization

Cost Design Variables

function| T, T;
(mm?)

SV,

(mm) | (mm)

Initial Design 804.6 08 15 1.0

Deterministic. 6939 | 1041 | 07 | 15
Optimum Design

Reliability Based
Design Optimization| 7902 1.431 | .0.7001 15
(B =3 0=01 J
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Reliability Based Design Optimization
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