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Optimization Analysis of Single-Layer Spherical
Reticulated Shell With Internal Tree Columns

GAO Jian, GAO Xuanneng

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: Using genetic algorithm and imitative full-stress method, taking total mass of the structure as ob-
jective function and the cross-sectional area of the elements as discrete variable, the optimization analysis of a
single-layer spherical reticulated shell with internal tree columns was carried out. Through the comparative a-
nalysis of the optimal solutions under constraint conditions such as strength of member, stability of member
and stiffness of structure, as well as the geometrically nonlinear whole process overall stability analysis for the
optimized spherical shell, the final design scheme was more economical and reasonable. The results indicate
that the stiffness condition plays a controlling role on the optimization of spherical shell, stability of member
and overall stability of structure can not be ignored. In order to make the design more economical and reasona-
ble for the single-layer spherical reticulated shell with internal tree columns, optimal analysis and scheme com-
parison are necessary.
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Fig. 2 Components and overall model of spherical shell
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Tab. 1 Calculation results of original design scheme 1

FFAF %0 = AR T A a!"/MPa o™ /MPa A Y./mm m/t
2224 1.2DL+1.4LL+1.4X0.7TL 86 191 112.6
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2748 - - — 126.8
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Tab. 3 Calculation results of spherical shell scheme 2
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Tab. 5 Calculation results of spherical shell scheme 3
BT %5 TH o /MPa o™ /MPa A Yoo /mmo om/t g/ %
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1154 — — — 109. 6
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