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Multilevel Multiobjective Optimization for Structures
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Abstract

Multi-level Multi-objective optimization{MLMO) for reinforced concrete framed structure is
performed, and compared with the results of single-level single-objective optimization. MLMO method
allows flexibility to meet the design needs such as deflection and cost of structures using weighting
factors. Using Multi-level formulation, the numbers of constraints and variables are reduced at each
levels, and the optimization formulation becomes simplified. The force approximation method is used
to reflect the variation in design variables between the substructures, and thus coupling is maintained.
And the linear approximated constraints and objective function are used to reduce the number of
structural analysis in optimization process. It is shown that the developed algorithm with move limit
can converge effectively to optimal solution.
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9l ol A o]lgolA, i+1A 2] £HAME o}
ol Aol oaled £ F ritlo] W UloA &3
ol=& 3t}

XL(r) < X < XYU(ri) (2.14)
ri+1=c(ri)

71 X @ dAES
XL: dAMS 58]
X' dAMSe e
ro:whE 814 o] wel Walshe ol EAl
w2 4

c iratel WBE WRSE AT
3 SXI0 X AN

AdE ddAGE A YR FE 2
¥ 31 % 3% 329 gL d&¥e @HT 2
23 E #oyFzo FEsyn IHRFEAAY
o os& ARG HAHJAZAE A
o HH3E ANzstdo) old AMEF AMEY 4
AZE 2 2z A8 F¥ Jre o34 gt
E3PE9 HAYNERE : oa=210kg /cm®
Ho EYL : 6y=4,000kg /cm?
ZaNES GAASF : Ec=2.17 x 10°%kg /cm?®
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1.0 | 0.0 [170526| 0.39 |55.1817.30{ 0.00 [28.48 | 0.00
0.9 | 0.1 {175339} 0.32 159.27 {15.79] 0.00 | 25.50 | 0.00
08 | 0.2 {175427] 0.32 |59.35]15.76 ) 0.00 [25.45] 0.00
0.7 | 0.3 {175470| 0.32 [59.39115.75] 0.00 | 25.42| 0.00
0.6 | 0.4 175825 0.31 |59.69]15.65| 0.00 |25.23 | 0.00
0.5 | 0.5 [176863( 0.30 160.58 {15.37] 0.00 |24.70 [ 0.00
0.4 | 0.6 |177455 0.29 |61.07 115.21 | 0.00 {24.42} 0.00
0.3 | 0.7 {182306] 0.25 [64.85{14.15] 0.00 |22.47 | 0.00
0.2 | 0.8 {208148{ 0.13 [81.87]10.83) 0.00 |16.78 | 0.00
0.1 | 0.9 [207888] 0.13 [81.88110.83] 0.00 | 16.77| 0.00
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