
Accepted Manuscript

A global limit load solution for plates containing embedded off-set rectangular cracks
under combined biaxial force/stress and through-thickness bending

Yuanjun Lv, Jianguo Yang, Yuebao Lei, Zenglinag Gao

PII: S0308-0161(16)30428-8

DOI: 10.1016/j.ijpvp.2016.12.006

Reference: IPVP 3587

To appear in: International Journal of Pressure Vessels and Piping

Received Date: 12 January 2015

Revised Date: 18 December 2016

Accepted Date: 19 December 2016

Please cite this article as: Lv Y, Yang J, Lei Y, Gao Z, A global limit load solution for plates containing
embedded off-set rectangular cracks under combined biaxial force/stress and through-thickness
bending, International Journal of Pressure Vessels and Piping (2017), doi: 10.1016/j.ijpvp.2016.12.006.

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.ijpvp.2016.12.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

1 
 

A global limit load solution for plates containing embedded off-set rectangular cracks under 
combined biaxial force/stress and through-thickness bending 

 
Yuanjun Lv1, 3, Jianguo Yang1, Yuebao Lei2,1 and Zenglinag Gao1* 

 
1. Institute of Process Equipment & Control Engineering, Zhejiang University of Technology, Hangzhou 310032, 

China 
2. EDF Energy Nuclear Generation Ltd., Barnett Way, Barnwood, Gloucester, GL4 3RS, UK 

3. Zhejiang Industry Polytechnic College, Shaoxing, Zhejiang 312000, China 
* Corresponding author, Phone: +8657188320763, Fax: +8657188320842, E-mail: zlgao@zjut.edu.cn 

 

Abstract 

A global limit load solution for plates containing embedded off-set rectangular cracks under combined biaxial 

force/stress and through-thickness bending moment is derived based on the lower bound limit load theorem and 

the Mises criterion under a plane stress assumption. The limit load solution is validated using 3D 

elastic-perfectly plastic finite element (FE) analyses. The results show that the predictions using the solution 

developed in this paper are close to the FE results and slightly conservative. From the solution, limit load 

solutions for some other defect types in plates, such as extended surface cracks, through-thickness cracks, 

off-set extended embedded cracks and surface cracks under combined bi-axial force/stress and 

through-thickness bending are obtained. 
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Nomenclature 

a  half depth of crack 

A , B ,C , A′ , B′ ,C′  parameters used to define limit load solutions 

eA  area of part of the rectangular crack in the region of −
1σ  

c  half-length of crack 

L  half-length of plate 

LPF load proportionality factor 

LPFc critical LPF value for limit load 

LPFcΓ, LPFcФ  LPFc values obtained from LPF-Γ and LPF-Φ curves 

Lm1  normalised limit through-thickness bending moment  

1M  applied through-thickness bending moment  

LM1  limit through-thickness bending moment 
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