FFLLNET Y] VT FA a3 =EF] pp 672~676

W gy g 28 A4 FFHAAA
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for Section Shape of Simple Structures
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ABSTRACT

In this paper, a reliability-based design optimization method, which enables the determination of optimum design that

incorporate confidence range for structures, is studied. Response surface method and Monte Carlo simulation are
utilized to determine limit state function. The proposed method is applied to the I-type steel structure for reliability
based optimal design.
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Fig. 1 FORM(first order reliability method)
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Fig. 2 Load and boundary conditions
of beam structure

Fig. 3 Initial shape of beam section

L o WICWSTR® JB CRESTED DV 16-3

- ; 6,60200 WRK: &,
DEFORATIQH; 2-RB 10=1,LOA0 1DeZ, -DISAACHEN

Gigh aCEMT - WG MW, 00600 tew: §.02F-52 NALUE 01108 ACTUAL
CiaX

.05
5419
PR
st

3,40,

i o0.06m
—— YT

Fig. 4 Deformation result
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Fig. 6 Optimized section shape

Table 1 Comparison of design objective and design
constraint

displacement (mm) 82.72 60.00
mass (kg) 31,280 8,996
L (kgm® 0.001933 0.002726
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= 10736508+2043674*h+343183222*t1
-8469968*t2-43586938*t3-6567089%w1
~96841224*w2-5.13334*h*~566897969%11?
-22.6488%t2°-13.,9062*t3%-1,55007*w1’
+37408299*w2+68541355*h*£1-13.9249%h*t2
-12.3581*h*£3-2.84806%*h*w1l-17606955*h+*w2
-284070210%t1%t2-1461839259%£1*t3
-220250186%t1*wl-3,72235%t2*t3
~4.30171*%t2*wl+72972159%t2%w2
-3.28365%t3*wl+375518338%t3*w2
+56578028%wl*w2
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Table 2 Comparison of maximum displacement

ZAH
Hopwse | 28| o,
him) | tlm) | t2Gn) | t3m) | wim) | wlm) m | selm) 23
019 | 001 {008 | 007 | 047 | 016 | -1.07 | -1.12 | 4.40%
029 {01 fotr ot {054 {086 ;=015 )-016 | 448
039 1005 {012 [ 014 1019 032 | 014 ]-0.15 | 545
019 {004 1007 | 002 | 023 [ 026 | -174 ; -1.65 | 582%
019 | 001 [ 007 [ 005 | 042 | 017 | -132 | -1.41 | 698
018 {003 1008 ;) 006 | 031 {025 | 121 ; -126 | 411%
023 014 1013 | 010 | 029 | 067 | 013 | -0.13 | 167
028 1012 10061013 ;031 057 |02 -02 |355%
030 1007 |01 ] 012 033 {041 |-021 )-021 j28%
034 1014 012 | 001 1 051 | 065 | 034 | -0.14 | 492

Table 3 Distribution of design variables

distribution normal | normal | normal | normal | normal | normal

mean 07 10367|0367| 001 | 0,03 | 0,03
value (m)
standard

o 0.005] 0.005 | 0.005 | 0.005 | 0.005 | 0.005
deviation
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Fig. 7 Beam section shape after reliability based
design optimization

Table 4 Comparison of design variables

initial 0,083 0.400{ 0.400 { 0.400{ 0.100 } 0.100 | 0.100

deterministic

0.060 0.7001 0.367 | 0.367 { 0.010 0.030 | 0.030

optimization
RBDO
(95%)

0.057 0.699 | 0.366 | 0.364 | 0.017 | 0,030 0.032
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