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A Study on the Techniques of Configuration Optimization

2 o e’

Choi, Byoung Han

2 o & e TR @4 HHEE AaolvAM Ho folab dd £ v 7IME Adbdnat sl F2EY] 84 #d
o AA R A flel dAl s Nds deate] QAP 78 el Y ¢ AR, SNAT APITEE ol sk HAs oY
gudel gl wh FEasyd e siplon aanel AHs o sRe dete] 2P e AxE THORE o8 T e
228 HAg 7P (A o)) & Abgete] 1 ddtel AadE vlwsloint. HAg oY § PR FEeAaE ol&de 7w &
I iy 58 BAeR dlo] g4 AHstE Fdalsint. B ARt ASdE HE A ANE deel AP fskmA A
8 Al oo dvE drdws Wiew ¢ 3 vk £A oo A8 An AR E Hrf deshzien, F 7k YRR
HAeljo] peigtend S gd Aobdos A Atk whebd ¥ e T e Aedel el At

ABSTRACT : This study describes an efficient and facile method for configuration optimum design of structures. One of the ways to
achieve numerical shape representation and the selection of design variables is using the design element concept. Using this technique, the
nurmnber of design variables could be drastically reduced. Isoparametric mapping was utilized to automatically generate the finite element
mesh during the optimization process, and this made it possible to easily calculate the derivatives of the coordinates of generated finite
element nodes w.r.t. the design variables. For the structural analysis. finite element analysis was adopted in the optimization procedure, and
two different techniques(the deterministic method, a modified method of feasible direction: and the stochastic method. a genetic algorithms)
were applied to obtain the minimum volumes and section areas for an efficient configuration optimization procedure. Futhermore, spline
interpolation was introduced to present a realistic optimum configuration that meet the manufacturing requirements. According to the results
of several numerical examples(steel structures), the two techniques suggested in this study simplified the process of configuration optimum
design of structures, and yvielded improved objective function values with a robust convergence rate. This study’s applicability and
capability have therefore been demonstrated.
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