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2D modelling of thin skeletonal elastic shallow shells

Averaged description

Introduce the orthogonal coordinate system . Let the midsurface of the undeformed shell under consideration be given by ) , (
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is the shell projection on 0 3 = x . In the case of a shallow shells we will be to consider the non-uniform cell distribution in Ω . Every ) (x ∆ , where x belong to Ω , will be referred to the cell in Ω with center at x }. ),

( { : ) , ( , , , ) ( 2 1 2 2 2 2 2 2 2 1 1 2 1 1 Ω ∈ ≡ Ω ∈ = ⎟ ⎠ ⎞ ⎜ ⎝ ⎛ + - × ⎟ ⎠ ⎞ ⎜ ⎝ ⎛ + - = λ λ λ λ x x x x x x x x x x (4) Denoting by ) ( α α λ x the diameter of ) (x ∆ and define ) sup( α λ = λ
as a microstructure length parameter, we assume that ) ( α α λ x are small compared to the minimum characteristic length dimension of region Ω ( α α << λ L ). At the same time, the thickness h of the shell under consideration is supposed to be constant and of an order of the microstructure length parameter

λ ( } , { min 2 1 L L h << ≈ λ
). The modeling technique will be based on the tolerance averaging approximation and on the restriction of the displacement field under consideration given by

z t x u x t x V t x V x t x V t z x w t x V t z x w A A )) , ( ) ( ) , ( ( ) , ( ) ( ) , ( ) , , ( ), , ( ) , , ( A 3 
A 3 3 α α α α α ϕ + -∂ + ϕ + = = (5) 
The governing equations derived from stationary action principle of the averaged lagragian
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The above equations have the smooth and functional coefficients in contrast to equations in direct description with the discontinuous and highly oscillating coefficients.

Conclusion

The results obtained in this contribution justify to formulate the following conclusions:

1. The tolerance averaging approximation can be successfully applied to formulate averaging model of thin skeletonal shallow shells. 2. The obtained model leads to the governing equations with non-constant but the smooth coefficients in contrast to equations in direct description with the discontinuous and highly oscillating coefficients. 3. Since the proposed model equations have smooth and functional coefficients then in most cases solutions to specific problem for skeletonal shells under consideration have to be obtained using numerical methods.
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