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PREFACE

This special issue contains contributions that were invited on the occasion of the Peridy-
namic Theory symposium held at the 17th U.S. National Congress on Theoretical and Applied
Mechanics (USNCTAM) at Michigan State University in June, 2014.

One theme of these papers is exploiting the potential of peridynamics in contemporary tech-
nology, particularly by including multiple physical effects and applying it to nanoscale mechan-
ics. The paper by Turner, Val Bloemen Waanders, and Parks develops an inverse method to
determine heterogeneous nonlocal material properties from experimental data, including digital
image correlation (DIC). Wildman and Gazonas couple peridynamic mechanics with a model
for electrical conduction and Joule heating to simulate fracture caused by high voltage dielectric
breakdown. Application of peridynamics to friction and wear at the nanoscale is demonstrated
in the paper by Ebrahim, Steigmann, and Komvopoulos.

Another general theme of the special issue is making peridynamic mechanics more practical
as a general analysis tool for applications involving fracture. The paper by Mitchell, Silling, and
Littlewood describes a new material model within peridynamics that helps avoid difficulties
due to the nonlocal nature of the theory in treating free surfaces. With the goal of applying
peridynamics only within a small subregion of a large structure where damage is expected,
Silling, Littlewood, and Seleson investigate techniques for varying the peridynamic horizon
within a model, including application to local-nonlocal coupling. In a related paper elsewhere in
this journal (DOI 10.2140/jomms.2015.10.167), Oterkus and Madenci describe a specialization
of peridynamics to anti-plane shear and torsion, resulting in a considerable simplification over
the full 3D equations.

These papers reflect a sample of the broad spectrum of research on the peridynamic theory
ongoing around the world.

STEWART SILLING

Sandia National Laboratories
OLAF WECKNER

The Boeing Company
Guest Editors

537

http://msp.org/jomms
http://dx.doi.org/10.2140/jomms.2015.10-5
http://dx.doi.org/10.2140/jomms.2015.10.537
http://msp.org
http://dx.doi.org/10.2140/jomms.2015.10.167




JOURNAL OF MECHANICS OF MATERIALS AND STRUCTURES
msp.org/jomms

Founded by Charles R. Steele and Marie-Louise Steele

EDITORIAL BOARD

ADAIR R. AGUIAR University of São Paulo at São Carlos, Brazil
KATIA BERTOLDI Harvard University, USA

DAVIDE BIGONI University of Trento, Italy
YIBIN FU Keele University, UK

IWONA JASIUK University of Illinois at Urbana-Champaign, USA
C. W. LIM City University of Hong Kong

THOMAS J. PENCE Michigan State University, USA
DAVID STEIGMANN University of California at Berkeley, USA

ADVISORY BOARD

J. P. CARTER University of Sydney, Australia
D. H. HODGES Georgia Institute of Technology, USA

J. HUTCHINSON Harvard University, USA
D. PAMPLONA Universidade Católica do Rio de Janeiro, Brazil

M. B. RUBIN Technion, Haifa, Israel

PRODUCTION production@msp.org

SILVIO LEVY Scientific Editor

Cover photo: Wikimedia Commons

See msp.org/jomms for submission guidelines.

JoMMS (ISSN 1559-3959) at Mathematical Sciences Publishers, 798 Evans Hall #6840, c/o University of California, Berkeley,
CA 94720-3840, is published in 10 issues a year. The subscription price for 2015 is US $565/year for the electronic version, and
$725/year (+$60, if shipping outside the US) for print and electronic. Subscriptions, requests for back issues, and changes of address
should be sent to MSP.

JoMMS peer-review and production is managed by EditFLOW® from Mathematical Sciences Publishers.

PUBLISHED BY

mathematical sciences publishers
nonprofit scientific publishing

http://msp.org/
© 2015 Mathematical Sciences Publishers

http://msp.org/jomms/
mailto:production@msp.org
http://msp.org/jomms/
http://msp.org/
http://msp.org/


Journal of Mechanics of Materials and Structures
Volume 10, No. 5 December 2015

Special issue on
Peridynamic Theory

Preface STEWART A. SILLING and OLAF WECKNER 537
A position-aware linear solid constitutive model for peridynamics

JOHN A. MITCHELL, STEWART A. SILLING and DAVID J. LITTLEWOOD 539
Peridynamics analysis of the nanoscale friction and wear properties of amorphous

carbon thin films
SAYNA EBRAHIMI, DAVID J. STEIGMANN and KYRIAKOS KOMVOPOULOS 559

Inverse problems in heterogeneous and fractured media using peridynamics
D. Z. TURNER, B. G. VAN BLOEMEN WAANDERS and M. L. PARKS 573

Variable horizon in a peridynamic medium
STEWART A. SILLING, DAVID J. LITTLEWOOD and PABLO SELESON 591

A dynamic electro-thermo-mechanical model of dielectric breakdown in solids
using peridynamics RAYMOND A. WILDMAN and GEORGE A. GAZONAS 613

1559-3959(2015)10:5;1-8

JournalofM
echanics

ofM
aterials

and
Structures

2015
V

ol.10,N
o.5


	
	
	

