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The automated optimum design of steel truss structures
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Abstract

Generally, fruss design has been determined by the designer’'s experience and intuition. But if we perform the

most  economical structural  design  we must  consider

not only crosssections of members but dlso

configurations(howe, warren and pratt types etc.) of single truss as the number of panel and truss height.

The purpose of this study is to develope automated optimum design techniques for steel truss structures
considering cross-sections of members and shape of trusses simultaneously. As the results, it could be possible to
find easily the optimum solutions subject to design conditions at the preliminary structural design stage of the steel

truss structures.

In this sfudy., the objective function is expressed as the whole member weight of trusses, and the applied
constraints are as stresses, slendemess ratfio, local buckling, deflection, member cross-sectional dimensions and fruss
height efc. The automated optimum design algorithm of this study is divided into three-level procedures.

The first level on member cross-sectional optimization is performed by the sequential unconstrained minimization
fechnique(SUMT) using dynamic programming method. And the second level about fruss height optimization is
applied for obtaining the optimum fruss height by three-equal interval search method. The last level of optimization
is applied for obtaining the optimum panel number of truss by integer programming method.

The digorithm of mult-level optimization programming technique proposed in this study is more helpful for the

economical design of plane trusses as well as space trusses.

keywords : optimization, multi-levels, direct search method, plane truss, space truss, objective function, constraints
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