HMAA S-S 233 A28 HA g #g AT

A Study on the Optimization of Steel Structures

Considering Displacement Constraints
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ABSTRACT : This study presents an effective dual algorithm for the optimal
design of steel structures with displacement constraints. The dual method
can replace a primary optimization problem with a sequence of approximate
explicit subproblems with a simple algebraic structure. Since being convex
and separable, each subproblem can be solved efficiently by the dual method.
Specifically, this study uses the principle of virtual work to obtain the
displacement constraint equations with an explicit form and adds the linear
regression equation expressing the relationships between the cross-section
properties to the dual algorithm to reduce the number of design variables.
Furthermore, this study deals with the discrete optimization problem to
select members with the standard steel sections. Through numerical analyses,
the proposed method will be compared with the conventional optimality

criteria method.
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I ¢ % | R/ s C C’
1 | W14X22-26 2 0.03924 | -0.00102
2 | WI14X30-38 3 0.03533 | -0.00057
3 | Wi14X43-53 3 0.03197 | -0.00020
4 | W14X61-82 4 0.02988 | -0.00011
5 | W14X90-132 5 0.02903 | -0.00010
6 | W14X145-176 3 0.02852 | -0.00008
7 | W14X193-257 4 0.02808 | -0.00008
8 | W14X283-426 6 0.02714 | -0.00007
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1 | W24X55-62 2 0.01409 | -0.00013
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5 | W24X146-192 4 0.01067 | -0.00003
6 | W24X207-306 5 0.00994 | -0.00002
7 | W24X335-492 5 0.00978 | -0.00002
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