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Abstract

An efficient method to solve the minimum weight design problem for frame structures subjected
to stress and displacement constraints is presented. The different cross-sectional shapes are conside-
red in order to apply engineering design in which usually required custom fabrication. To increase
the efficiency of the optimization process, the structural response quantities(nodal forces, displace-
ments) are linearized with respect to cross-sectional properties or their reciprocal, based on first
order Taylor series expansion, while cross-sectional dimensions are considered as design variables.
Numerical examples are performed and compared with other methods to demonstrate the efficiency
and reliability of approximation method for frame structural optimization with different cross-sectio-
nal shapes. It is shown that the number of finite element analysis is greatly reduced and it leads
to a highly efficient method of optimization of frame structures.
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