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Porous media on a very large scale

The void inclusions thought of as part of continuity
and not as interruptions [...] where the orthogonal
external form is punctured with countless holes,
cave-like holes that penetrate the form, giving rise
fo an interior space made up of continuous convex

surfaces (Ito, 2012).

Taichung Metropolitan Opera
House in Taiwan, Toyo Ito

Water Cube, an example
of foam structures at
extremely large scale

The bubble-like structure of the Water Cube, National
Aquatics Center, Beijing
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Flexural stiffness of a thin three-layer plate

LWL
5 q A b Z I 5
max — 5 i
KZ /(a4 * Cf) 7 7.
Maximum vertical displacement y. a
K i o | ‘C (h,+2nh)
x = 2 _ _ | Ay B Tan
= I_Vi H n'02 I[% - 5max 2 kOl nc
Overall flexural stiffness i 1- Vg 1 |
q n gz Soh 0 Layers volume fraction
5 _ a4 . C a = l 171
max f N kol.

2 aan”

i=1 0i
Maximum vertical displacement as function of the local properties

University of Naples, “Federico II”, Italy




Flexural stiffness of a thin three-layer plate
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Microstructure of depleted layers
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Porous solid structure with cubic depleting voids, volume fraction and of the distance of the neutral
setting of the boundary conditions and FE model axis from the centre of mass of the RVE
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Microstructure of depleted layers
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Conclusions

A general design procedure has been developed for thin plates made
of three layers of depleted material subject to vertical distributed load.
The approach allows the locally definition of the optimal amount of
material for a specific microstructure with the objective of maximising
the overall flexural stiffness/weight ratio of the structure. For each kind
of the adopted microstructures, a porous solid structure and a truss
arrangement, the flexural stiffness has been successfully correlated to
the level of depletion by means of a power law function by setting very
few parameters.

In order to test the accuracy of the method, with the aid of the finite

element met P é'é’EH‘ﬂ/ﬁ@’o‘P’ll?ﬂfr!)?ﬂ‘ﬁXtﬂMﬁ Egéhee??fﬁb%&’m Yo
case study JrYsglidacemiohayr bssnonldiks aboyplaving on
vertical distriflifeieophote anadvsengcaysslfb i oonsgnd dhen
calculated arfiIRS S SRR REDR TR RIfH R shell toan
furnished by fMREguhisthe grsatesespRiiyth gy Sber.

undlscovered before me.

University of Naples, “Federico II”, Italy €9,




	Design procedure for thin three-layer plates made of a depleted material��Gianpaolo Perrella, Giovanni Maria Montuori, �Massimiliano Fraldi, Elena Mele
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7



