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Table 1 Design specification

Parameter | Value Parameter Value

P 10 [kN] d 1.0 [m]

h 1.0 [m] p(density) | 7900[kg/m’]
Oul 100 [MPa] | N 25

M 300 s 50
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STRUCTURAL DESIGN APPROACH TAKING ACCOUNT OF GEOMETRIC
CHARACTERISTIC

Takao MUROMAKI and Yuji MACHIDA

ABSTRACT : The main topic of this study is a good structural design considering a geometric pattern. By
introducing a formulation of the geometric moment, we evaluate geometric pattern quantitatively. We deal with
the coat-hanging problem using two-dimensional truss structure as a concrete example of design problem. We
prepare the sample structures based on the trial-and-error design approach. We call these structures as “reference
structures”. We evaluate the geometric characteristic in terms of the similarity to the reference designs in the
geometric moment. The original objective function which evaluates a structural weight is modified by adding an
index that represents the difference of the geometric moment between the individual design and reference one. In
order to solve the multi-objective optimization problem, we utilize the multi-objective genetic algorithm
(MOGA) as the optimization method. The layout of the truss structure is decided by these meta-heuristic
approaches and the cross-section area of each truss member is decided by means of the fully stressed design
approach. We can get solutions that are similar to the reference design and have lighter weight in case of having
geometrical restriction about the truss structure layout.

Key Words : Shape optimization, Geometric moment, Meta-heuristics, Truss structure, Fully stress
design



