
 

Accepted Manuscript

Perfectly Matched Layers for flexural waves: an exact analytical
model

M. Morvaridi, M. Brun

PII: S0020-7683(16)30315-8
DOI: 10.1016/j.ijsolstr.2016.10.024
Reference: SAS 9346

To appear in: International Journal of Solids and Structures

Received date: 20 May 2016
Revised date: 15 October 2016
Accepted date: 25 October 2016

Please cite this article as: M. Morvaridi, M. Brun, Perfectly Matched Layers for flexural
waves: an exact analytical model, International Journal of Solids and Structures (2016), doi:
10.1016/j.ijsolstr.2016.10.024

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.ijsolstr.2016.10.024
http://dx.doi.org/10.1016/j.ijsolstr.2016.10.024


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Perfectly Matched Layers for flexural waves: an exact

analytical model

M. Morvaridi

Dipartimento di Ingegneria Civile ed Architettura, Università di Cagliari, Piazza d’Armi,
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Abstract

In this paper we present an analytical model of Perfectly Matched Layers
for flexural waves within elongated beam structures. The model is based
on transformation optics techniques and it is shown to work both in time
harmonic and transient regimes. A comparison between flexural and longi-
tudinal waves is detailed and it is shown that the bending problem requires
special interface conditions. A connection with transformation of eigenfre-
quencies and eigenmodes is given and the effect of the additional boundary
conditions introduced at the border of the Perfectly Matched Layer domain is
discussed in detailed. Such a model is particularly useful for Finite Element
analyses pertaining propagating flexural waves in infinite domain.
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1. Introduction

In engineering applications the necessity to model unbounded domains
is often required. This is particular important in modeling of soil-structure
interaction [1, 2, 3], fluid-solid interaction [4, 5], ground-borne noise and
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