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Multi-level Optimization for Orthotropic Steel Deck Bridges

Ek - X & ol cf &>
Cho, Hyo-Nam Chung, Jee-Seung Min, Dae-Hong
(EE2HSTY 200149 2% 219 ; AAEEY : 20014 68 99)

2 x|

BRI FAFIE R P2 ATl Bl AYHY dYSFFE (CSL) LS g o] fdte] HAsta= Ao
T o] e & AFdME AARRE HEH0E HH ) -ﬁﬁﬂ oA H A (MLDS) gaelZo] At
Hth ZERE FI% FYRO2 W] 8 S0 AHHNT, A2d HHEE ot 4A WEE Fol:
ool AU & HHUAL AF chuA M7 gueEL MY2A 2778 (Constraint Deletion)
T 5H AN 2 24 TEE =YEAT WAL A Akxd 2AVEe e Ao FLH RO
2 ASHUI, ALE 23 Ay /Y =@ AAUZE A4S Bag 64X gonz ue agHod, MLDS ¢z
A5 A4 FuRe e FAAAE gl 7129 TS E dueE ) vlwsgoh

Y48 Adwn, A, taA 4A, A g

Abstract

A multi-level design synthesis(MLDS) algorithm for efficiently optimizing orthotropic steel deck bridges is
proposed in the paper, because it is very difficult to optimize orthotropic steel deck bridges using a conventional
single-level(CSL) algorithm since the bridges have a large number of members and show complex structural
behaviors. In the proposed MLDS algorithm a coordination method is introduced to divide the bridges into main
girders and orthotropic steel decks and decomposition method is also used to reduce the number of design variables
of the decks for system level optimization. For efficient optimization of the bridges the MLDS algorithm incorporates
the crucial approximation techniques such as constraints deletion and stress reanalysis. The constraint deletion
technique for deflection is found to be very useful for the optimization problem of the bridges. The proposed
efficient stress reanalysis technique is also found to be very effective for the complex system optimization problem,
since it does not require expensive design sensitivity analysis. The applicability and robustness of the MLDS
algorithm is demonstrated using various numerical examples and compared with other algorithm presently available.

Keywords : orthotropic steel deck bridge, optimization, approximation technique
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