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Preliminary Optimization of Partial Single-layer Reticulated
Shells Based on Uniform Design
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(Research Center of Space Structures, Guizhou University, Guiyang 550003, P. R. China)

Abstract: Size, shape and topology optimizations are involved in the structural design of partial single-layer
reticulated shells. To meet the requirements of computation efficiency during preliminary design, a uniform
design method was adopted to achieve multi-level optimization. Only existing software packages for reticulated
shells were used in the experiment design. By regressing the computing data, approximate functional relations
between the indexes (steel weight, deflections, basic frequency, and minimal nonlinear buckling load) and
variables (rise of the shell, single-layer area, and design stress ratio for single-layer members) were obtained.
The best combination of the variables was acquired by solving a simple programming problem. Comparative
design of a multipoint-supported hexagonal reticulated shell verified the efficiency and reliability of this
approach.
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