Accepted Manuscript -~ WSS

A coupled peridynamic strength and fracture criterion for open-hole failure
analysis of plates under tensile load

Heng Zhang, Pizhong Qiao

PIL: S0013-7944(18)30640-4

DOI: https://doi.org/10.1016/j.engfracmech.2018.09.037

Reference: EFM 6172

To appear in: Engineering Fracture Mechanics —

Please cite this article as: Zhang, H., Qiao, P., A coupled peridynamic strength and fracture criterion for open-hole
failure analysis of plates under tensile load, Engineering Fracture Mechanics (2018), doi: https://doi.org/10.1016/
j-engfracmech.2018.09.037

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.2018.09.037
https://doi.org/10.1016/j.engfracmech.2018.09.037
https://doi.org/10.1016/j.engfracmech.2018.09.037

A coupled peridynamic strength and fracture criterion for open-hole failure
analysis of plates under tensile load
Heng Zhang?, Pizhong Qiao®""
®State Key Laboratory of Ocean Engineering, Collaborative Innovation Center for Advanced Ship and
Deep-Sea Exploration, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao
Tong University, Shanghai 200240, PR China
®Department of Civil and Environmental Engineering, Washington State University, Sloan Hall 117,
Pullman, WA 99164-2910, USA
Abstract: A coupled peridynamic model combining both strength and fracture energy
conditions is proposed for open-hole failure analysis of plates under tensile load. In this
model, both the tensile strength (o;) and critical energy release rate (G¢) are considered to
predict failure behavior of holed plates in tension, from which a coupled peridynamic
criterion (CPC) is established. The coupled model is utilized to analyze the stress
distributions and failure history of holed plates and validated with the analytical and
experimental data in literature. The new CPC is capable of predicting the whole open-hole
failure process of plates, from the intact phase to the crack initiation and propagation, and it
can quantitatively capture both the notched strength and fracture energy of holed plates.
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1. Introduction

The holes or cutouts are unavoidable in construction of structures with connections, and
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