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Significance of Decent Solution Use for Structural Morphogenesis Problem
Through Numerical Result for Form Generation of Shells with Free Curved Surface
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Abstract: In the structural morphogenesis problem, the global optimal solution and the Pareto optimum solution need not necessarily

be used. The computation procedure in the structural optimization has been thought from the development of the scheme by the

search for the global optimal solution and the Pareto optimum solution. Therefore, searching for the solution based on the objective

function space is a conventional computation procedure. However, the purpose of the structural morphogenesis is to obtain the form.

In general, a point on the objective function space and a point on the design variable space do not necessarily correspond to the one

to one. The solution with comparatively high evaluation including local optimal solution and local Pareto solution are called the

decent solution. In this paper, the diversity of the design variable space and the importance of the decent solution search are

explained through the form generation problem of shells with free curved surface.
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Fig.1 Categorization of solution search algorithm
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Fig.2 Analysis Model and reference form
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Fig.3 Relation to control points of Bezier surface and finite element
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Fig.4 Control points for symmetry and asymmetry model
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Table 1 Computing parameter of ISGA for Model-A, -B

Number of Model-A:10000 Mutation ratio Model-A:0.005
final generations -B: 2000 -B:0.001
Population size 200 Number of memory cells 100

Gap rate 0.9 Crossover strategy tournament
Crossover rate 0.7 Selection method two point crossover

total strain energy kNm
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Fig.5 Numerical results for Model-A(total strain)
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Fig.6 Numerical results for Model-A(flexural strain)
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Fig.9 Distribution of shell thickness and mechanical behavior
for form-9 (Model-B: constraint for 1 control point)
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