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Thin 'sheets stiffened with lattice structures are used widely in many engineering industries.
Investigation of stability behavior for the grid structures and determination of the buckling load under
compressive loads is an issue that has attracted the attention of many researchers, and extensive studies

Available Online 05 July 2016 have been done in this field. In this paper, a new grid called Diacube is introduced and its buckling load

is examined. For this aim, first, the buckling behavior of 5 common types of stiffened flat lattice panels

Egmgrs;]el containing hexagonal, triangular, square, diamond and kagome grid are investigated under compressive
Buckling load axial load; and the results are compared with Diacube grid. The effect of network density used in each
Experiment structure on the buckling of these structures is studied under different boundary conditions. Regarding
Grid density the mass difference of samples, specific critical load parameter (the buckling load to mass ratio) is used

Boundary conditions for comparison between the structures. Using the finite element modeling and numerical analysis, the

grid that has the highest buckling load in each boundary condition is determined. It is found that if
unloaded edges in lattice panels are simply supported, the new Diacube grid will have the highest
buckling load among all structures. Finally, validity of the numerical result obtained for two samples of
the structures including hexagonal and Diacube grid is evaluated experimentally; and the numerical
results are confirmed.
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Fig. 1 Configuration of the lattice panels: a) Hexagonal, b) Triangular, c) Square, d) Diamond, €) Kagome, and f) Diacube
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Fig. 2 Grid density intended for flat lattice structures
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Table 1 Geometry, mass values, buckling load and specific critical load of the specimens
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Ps Pe Ps Pe Ps Pu Ps Pe
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53.19 3250 56.51 3453 98.43 6014 108.84 6650 61.1 21408 6 3333 B
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Fig. 4 Meshing detail for square-A specimen
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Fig. 5 Comparison of the specific critical load value under CC-SS
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Fig. 9 Global buckling mode for square-E specimen under CC-SS
boundary condition
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Fig. 10 Global buckling mode for diamond-B specimen under CC-SS
boundary condition
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Fig. 11 Global buckling mode for kagome-D specimen under CC-SS
boundary condition
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Fig. 6 Global buckling mode for diacube-B specimen under CC-SS
boundary condition
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Fig. 7 Global buckling mode for hexagonal-B specimen under CC-SS
boundary condition
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Fig. 13 Global buckling mode for diamond-B specimen under CC-CC
boundary condition
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Fig. 12 Comparison of the specific critical load value under CC-CC
boundary conditions
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Fig. 14 Comparison of the specific critical load value under SS-CC
boundary conditions
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Fig. 15 Global buckling mode for diamond-E specimen under SS-CC
boundary condition
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Fig. 16 Comparison of the specific critical load value under SS-SS
boundary conditions
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Fig. 21 Load-displacement diagram for hexagonal-B models
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Table 2 Comparison between numerical and experimental results
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Fig. 22 Load-displacement diagram for diacube-B models
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Fig. 23 Global buckling mode for hexagonal-B model in
experiment
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Fig. 24 Global buckling mode for diacube-B model in experiment
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