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ABSTRACT

This work presents an isogeometric computational approach for stress determination of laminated com-
posites, taking advantage of the accuracy and high-regularity properties of isogeometric analysis (IgA)
[1] to build an accurate equilibrium-based stress recovery procedure [2]. Focusing on laminated plates,
the proposed simulation strategy models the composite as a 3D solid via isogeometric computations
using only one element through the thickness and a layer-wise integration rule or a homogenized ap-
proach. This guarantees an accurate approximation of the in-plane response. To recover also an accurate
out-of-plane stress state, equilibrium is imposed in strong form as a post-processing correction step,
which requires the shape functions to be highly continuous. This continuity demand is fully granted by
isogeometric analysis properties, and results, in the context of both IgA-Collocation and IgA-Galerkin
methods, show a very good performance of the proposed technique particularly for increasing values of
length-to-thickness plate ratio and number of layers. Preliminary results that extend this procedure to the
curved 3D case and to bivariate Kirchhoff plates will also be discussed.

REFERENCES

[1] Cottrell, J.A., Hughes, T.J.R., and Bazilevs, Y., Isogeometric Analysis: Toward Integration of CAD
and FEA, Wiley, (2009).

[2] Dufour, J.-E., Antolin, P., Sangalli, G., Auricchio, F., and Reali, A., A cost-effective isogeometric
approach for composite plates based on a stress recovery procedure, Composites Part B: Engineer-
ing, (2018) 138:12–18.


