
Accepted Manuscript

Effective 2D and 3D crack propagation with local mesh refinement and the
screened Poisson equation

P. Areias, J. Reinoso, P.P. Camanho, J. César de Sá, T. Rabczuk

PII: S0013-7944(17)30780-4
DOI: https://doi.org/10.1016/j.engfracmech.2017.11.017
Reference: EFM 5755

To appear in: Engineering Fracture Mechanics

Received Date: 27 July 2017
Revised Date: 9 November 2017
Accepted Date: 12 November 2017

Please cite this article as: Areias, P., Reinoso, J., Camanho, P.P., de Sá, J.C., Rabczuk, T., Effective 2D and 3D
crack propagation with local mesh refinement and the screened Poisson equation, Engineering Fracture
Mechanics (2017), doi: https://doi.org/10.1016/j.engfracmech.2017.11.017

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.

https://doi.org/10.1016/j.engfracmech.2017.11.017
https://doi.org/10.1016/j.engfracmech.2017.11.017


  

Effective 2D and 3D crack propagation with local mesh

refinement and the screened Poisson equation

P. Areiaso?, J. Reinoso~, P. P. Camanho•, J. César de Sá• and T. Rabczuk�
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Abstract

In this paper, we propose a simple 2D and 3D crack evolution algorithm which avoids the vari-
able/DOF mapping within mesh adaptation algorithms. To this end, a new area/volume mini-
mization algorithm for damaged elements is introduced with the goal of improving the crack path
representation. In addition, the new algorithm consists of: (i) mesh-creation stage where a damage
model is employed to drive the remeshing procedure (ii) a subsequent analysis stage with a local-
ization limiter in the form of a modified screened Poisson equation. This is exempt of crack path
calculations. In the second stage, the crack naturally occurs within the refined region. A staggered
algorithm for equilibrium and screened Poisson equations is used in this second stage. Element sub-
division is based on edge split operations in 2D and 3D using the damage variable. Both 2D and
3D operations are described in detail. With the objective of assessing the robustness and accuracy
of the algorithm, we test its capabilities by means of four quasi-brittle benchmark applications.
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