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Alessia Patton1∗, Pablo Antoĺın2, John-Eric Dufour3, Josef Kiendl4, Alessandro
Reali1†

1 Department of Civil Engineering and Architecture - University of Pavia
Via Ferrata 3, 27100 Pavia, Italy

E-mail: ∗alessia.patton01@universitadipavia.it, †alessandro.reali@unipv.it
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ABSTRACT

This work focuses on an accurate equilibrium-based stress recovery procedure [1, 2] for elastic lam-
inated composites which relies on high-regularity properties of Isogeometric Analysis (IgA). Using
only one element through the thickness and a layer-by-layer integration rule or a homogenized
approach, the 3D solid isogeometric modeling grants an inexpensive and accurate approximation
of the in-plane response of the composite. In order to obtain also an accurate stress state through
the thickness, this solution is then post-processed by means of direct integration of the equilibrium
equations in strong form. However, in the case of laminated curved geometries, stresses referred to
the global reference system, cannot be longer associated to in-plane and out-of-plane components.
Therefore we introduce a local description at every point of the structure for which the out-of-
plane through-the-thickness stress is going to be recovered, to locally apply the post-processing
technique. This grants that no additional coupled terms appear in the equilibrium, allowing for a
direct reconstruction without the need to further iterate to resolve the balance of linear momen-
tum equation. The proposed post-processing technique requires the shape functions to be highly
continuous, which is fully granted by IgA properties. Several numerical results, in the context
of both IgA-Collocation and IgA-Galerkin methods, show the good performance of this approach
particularly for composite stacks with a large number of layers.
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