
Accepted Manuscript

On the Analysis of Structures with Cracks of Elliptical and Part-Elliptical Shapes

Andrei Kotousov, Behnam Zakavi, Aditya Khanna, Ricardo Branco

PII: S0167-8442(18)30255-6
DOI: https://doi.org/10.1016/j.tafmec.2018.09.013
Reference: TAFMEC 2107

To appear in: Theoretical and Applied Fracture Mechanics

Received Date: 28 May 2018
Revised Date: 14 September 2018
Accepted Date: 24 September 2018

Please cite this article as: A. Kotousov, B. Zakavi, A. Khanna, R. Branco, On the Analysis of Structures with Cracks
of Elliptical and Part-Elliptical Shapes, Theoretical and Applied Fracture Mechanics (2018), doi: https://doi.org/
10.1016/j.tafmec.2018.09.013

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.tafmec.2018.09.013
https://doi.org/10.1016/j.tafmec.2018.09.013
https://doi.org/10.1016/j.tafmec.2018.09.013


  

On the Analysis of Structures with Cracks of Elliptical and Part-
Elliptical Shapes

Andrei Kotousova, Behnam Zakavia, Aditya Khannaa and Ricardo 
Brancob,*,Andrei.kotousov@adelaide.edu.au

aSchool of Mechanical Engineering, The University of Adelaide, SA 5005 Australia
bCEMMPRE, Department of Mechanical Engineering, University of Coimbra, Rua Luís Reis Santos, 

3030-788 Coimbra, Portugal

*Corresponding author.

Highlights
A new theoretical relationship for the distribution of SIF for elliptical and part-elliptical cracks was developed;
A new way for evaluating of the quality of alternative K-solutions and fitting equations was suggested;
The relationship proposed here can assist in the development of SIF parametric equations from FE results. 

Abstract
Stress intensity factors for cracks of elliptical or part-elliptical shapes in structural components, e.g. 

plates, bars and pressure vessels, are normally obtained using numerical methods. Due to the lack of 

exact benchmark solutions, the evaluation of the accuracy and quality of the numerical results and the 

corresponding fitting equations are largely based on the comparison against the outcomes of the 

previous numerical studies. In this work, a new relationship for the exact distribution of the stress 

intensity factor along the crack front is derived based on the divergence theorem for the compliance 

function. The application of the developed theoretical relationship is demonstrated towards the 

evaluation of the quality of previously obtained empirical equations for elliptical, semi-elliptical and 

part-elliptical cracks.
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