The

University

yo, Of
Sheffield.

This is a repository copy of Isogeometric analysis of deformation, inelasticity and fracture
in thin-walled structures.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/141941/

Version: Published Version

Proceedings Paper:

de Borst, R. orcid.org/0000-0002-3457-3574 (2016) Isogeometric analysis of deformation,
inelasticity and fracture in thin-walled structures. In: Journal of Physics: Conference
Series. NUMISHEET 2016: 10th International Conference and Workshop on Numerical
Simulation of 3D Sheet Metal Forming Processes, 04-09 Sep 2016, Bristol, UK. IOP
Publishing .

https://doi.org/10.1088/1742-6596/734/3/032139

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose o
university consortium eprints@whiterose.ac.uk
/‘ Universities of Leeds, Sheffield & York —p—%htt s:/leprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Journal of Physics: Conference Series

PAPER « OPEN ACCESS Related content
Isogeometric Analysis of Deformation, Inelasticity s ¥atmann. b senson and A Nagy

and Fracture In Thin-Walled Structures " Conactoaelina n sogeomeric

Analysis: Application to Sheet Metal
Forming Processes

. . . . Rui P.R. Cardoso, O.B. Adetoro and D.
To cite this article: René de Borst 2016 J. Phys.: Conf. Ser. 734 032139 Adan

- Isogeometric phase-field modeling of
brittle and ductile fracture in shell
structures
Marreddy Ambati, Josef Kiendl and Laura

View the article online for updates and enhancements. De Lorenzis

Bringing you innovative digital publishing with leading voices

to create your essential collection of books in STEM research.

This content was downloaded from IP address 77.173.176.8 on 03/02/2019 at 09:31


https://doi.org/10.1088/1742-6596/734/3/032139
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032125
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032123
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032123
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032123
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032006
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032006
http://iopscience.iop.org/article/10.1088/1742-6596/734/3/032006
https://oasc-eu1.247realmedia.com/5c/iopscience.iop.org/628417973/Middle/IOPP/IOPs-Mid-JPCS-pdf/IOPs-Mid-JPCS-pdf.jpg/1?

Numisheet IOP Publishing
Journal of Physics: Conference Series 734 (2016) 032139 doi:10.1088/1742-6596/734/3/032139

Isogeometric Analysis of Deformation, Inelasticity and Fracture
In Thin-Walled Structures

René de Borst

Department of Civil and Structural Engineering, University of Sheffield

The basic idea of isogeometric analysis (IGA) is to use splines, which are the functions commonly
used in computer-aided design (CAD) to describe the geometry, as the basis function for the analysis
as well. A main advantage is that a sometimes elaborate meshing process is by-passed. Another
benefit is that spline basis-functions possess a higher-order degree of continuity, which enables a
more accurate representation of the stress. Further, the order of continuity of the basis-functions
can be reduced locally by knot insertion. This feature can be used to model interfaces and cracks as
discontinuities in the displacement field.

In order to study failure-mechanisms in thin-walled composite materials, an accurate representation
of the full three-dimensional stress field is mandatory. A continuum shell formulation is an obvious
choice. Continuum shell elements can be developed based on the isogeometric concept. They exploit
NURBS basis functions to construct the mid-surface of the shell. In combination with a higher-order
B-spline basis function in the thickness direction a complete three-dimensional representation of the
shell is obtained. This isogeometric shell formulation can be implemented in a standard finite
element code using Bézier extraction.

Weak and strong discontinuities can be introduced in the B-spline function using knot-insertion to
model material interfaces and delaminations rigorously as discontinuities in the displacement field.
The exact representation of material interfaces vastly improves the accuracy of the through-the-
thickness stress field. The ability to provide a double knot insertion enables a straightforward
analysis of delamination growth in layered composite shells. lllustrative examples will be given.
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