
Accepted Manuscript

Domain integral formulation for 3-D curved and non-planar cracks with the

extended finite element method

Vicente F. González-Albuixech, Eugenio Giner, José E. Tarancón, F. Javier

Fuenmayor, Anthony Gravouil

PII: S0045-7825(13)00133-3

DOI: http://dx.doi.org/10.1016/j.cma.2013.05.016

Reference: CMA 9978

To appear in: Comput. Methods Appl. Mech. Engrg.

Received Date: 28 December 2012

Revised Date: 18 April 2013

Accepted Date: 16 May 2013

Please cite this article as: V.F. González-Albuixech, E. Giner, J.E. Tarancón, F.J. Fuenmayor, A. Gravouil, Domain

integral formulation for 3-D curved and non-planar cracks with the extended finite element method, Comput.

Methods Appl. Mech. Engrg. (2013), doi: http://dx.doi.org/10.1016/j.cma.2013.05.016

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.cma.2013.05.016
http://dx.doi.org/http://dx.doi.org/10.1016/j.cma.2013.05.016


  

Domain integral formulation for 3-D curved

and non-planar cracks with the extended

finite element method
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Camino de Vera s/n, 46022 Valencia, Spain.

E-mail: vigonal@upvnet.upv.es
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Abstract

The computation of stress intensity factors (SIF) in curved and non-planar cracks
using domain integrals introduces some difficulties related to the use of curvilinear
gradients. Several approaches exist in the literature that consider curvilinear correc-
tions within a finite element framework, but these depend on each particular crack
configuration and they are not general. In this work, we introduce the curvilinear
gradient correction within the extended finite element method framework (XFEM),
based only on the level set information used for the crack description and the local
coordinate system definition. Our formulation depends only on the level sets coor-
dinates and, therefore, an explicit analytical description of the crack is not needed.
It is shown that this curvilinear correction improves the results and enables the
study of generic cracks. In addition, we have introduced a simple error indicator
for improving the SIF computed via the interaction integral, thanks to the better
behaviour of the J-integral as it does not need auxiliary extraction fields.
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