Accepted Manuscript

COMPOSITE
STRUCTURES

Buckling and post-buckling analysis of geometrically non-linear composite
plates exhibiting large initial imperfections

A. Karrech, M. Elchalakani, M. Attar, A.C. Seibi

PII: S0263-8223(17)30482-8

DOI: http://dx.doi.org/10.1016/j.compstruct.2017.04.029
Reference: COST 8460

To appear in: Composite Structures

Received Date: 10 February 2017

Revised Date: 15 March 2017

Accepted Date: 13 April 2017

Please cite this article as: Karrech, A., Elchalakani, M., Attar, M., Seibi, A.C., Buckling and post-buckling analysis
of geometrically non-linear composite plates exhibiting large initial imperfections, Composite Structures (2017),
doi: http://dx.doi.org/10.1016/j.compstruct.2017.04.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.compstruct.2017.04.029
http://dx.doi.org/10.1016/j.compstruct.2017.04.029

Buckling and post-buckling analysis of geometrically non-linear
composite plates exhibiting large initial imperfections

A. Karrech®, M. Elchalakani®, M. Attar®, A. C. Seibi®

@School of Civil and Resource Engineering, University of Western Australia,35 Stirling Hwy, Crawley WA
6009, Western Australia
b Petroleum Engineering Department, University of Lowisiana, 131 Rex Street, Madison Hall, Lafayette,
LA 70503, USA

Abstract

This paper discusses the buckling and post-buckling of thick composite plates having large
initial geometrical imperfections. Within the theory of large transformations, the proposed
formulation uses generalised forces and deformations derived from the energy conjugacy of
the second Piola-Kirchhoff and Green-Lagrange strain. In addition, it provides partial dif-
ferential equations of equilibrium that are easy to solve using common techniques such as the
Galerkin-Ritz method. Unlike existing contributions, which are (i) limited to imperfections
that are proportional to current deformations, (ii) address small to moderate initial imper-
fections only, and/or (iii) require advanced and time consuming numerical methods, the
present approach is based on analytical solution and takes into account large initial imper-
fections. Despite the complexity of the energy balance formulation, the resulting governing
equations are simple and applicable to design practical composite structures. The proposed
model was compared to numerical results obtained using the finite element method. Overall,
good agreements have been obtained when the assumptions fall within the range of validity

of the commercial software used for simulation.
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