
Structures Under
 Shock and Impact VIII

WIT Press publishes leading books in Science and Technology.
Visit our website for new and current list of titles.

www.witpress.com

WITeLibrary
Making the latest research accessible, the WIT electronic-library features papers presented at

Wessex Institute of Technology’s prestigious international conferences.
To access the library please visit www.witpress.com



EIGHTH INTERNATIONAL CONFERENCE ON
STRUCTURES UNDER SHOCK AND IMPACT

SUSI VIII

CONFERENCE CHAIRMEN

N. Jones
University of Liverpool, UK

C.A. Brebbia
Wessex Institute of Technology, UK

INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE

Organised by:
Wessex Institute of Technology, UK

G Belingardi
N Ishikawa
N Jones
D Karagiozova
Y Katz
M Langseth
H Martikka

A Miyamoto
A A Motta
G N Nurick
G K Schleyer
W P Schonberg
D Yankelevsky
T X Yu



Structures Under
 Shock and Impact VIII

Editors:

N. Jones
University of Liverpool

C.A. Brebbia
Wessex Institute of Technology



Published by

WIT Press
Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
Tel: 44 (0) 238 029 3223; Fax: 44 (0) 238 029 2853
E-Mail: witpress@witpress.com
http://www.witpress.com

For USA, Canada and Mexico

Computational Mechanics Inc
25 Bridge Street, Billerica, MA 01821, USA
Tel: 978 667 5841; Fax: 978 667 7582
E-Mail: infousa@witpress.com
http://www.witpress.com

British Library Cataloguing-in-Publication Data

A Catalogue record for this book is available
from the British Library

ISBN:  1-85312-706-X
ISSN:   1462-6055

                The texts of the  papers in this volume were set
                individually by the authors or under their supervision.
                Only minor corrections to the text may have been carried
                out by the publisher.

No responsibility is assumed by the Publisher, the Editors and Authors for any injury and/
or damage to persons or property as a matter of products liability, negligence or otherwise,
or from any use or operation of any methods, products, instructions or ideas contained in the
material herein.

© WIT Press 2004.

Printed in Great Britain by Biddles, King’s Lynn.

All rights reserved.  No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the Publisher.

N. Jones
University of Liverpool,UK

C.A. Brebbia
Wessex Institute of Technology, UK



Preface

This book contains the papers that were presented at the Eighth International
Conference on Structures Under Shock and Impact held in Crete, Greece, March
2004.  The earlier meetings were held in Cambridge, Massachusetts, USA in
1989, Portsmouth, UK in 1992, Madrid, Spain in 1994, Udine, Italy in 1996,
Thessaloniki, Greece in 1998, Cambridge, U.K. in 2000 and Montreal, Canada in
2002.  It was the objective of these meetings to bring active research workers
together from a wide-range of academic and industrial backgrounds associated
with the shock and impact response of structures and materials.  In this way,
the major developments in different areas can be brought to the attention of
the entire community, thereby ensuring that industries benefit from the latest
knowledge.
      The shock and impact behaviour of structures is a challenging area, not
only because of the obvious time-dependent aspects, but also because of the
difficulties in specifying the external dynamic loading characteristics and in
obtaining the dynamic properties of materials.  Thus, it is important to recognise
and utilise fully the contributions and understanding emerging from theoretical,
numerical and experimental studies on structures, as well as investigations
into the material properties under dynamic loading conditions.
     The papers presented in this volume reflect the broad range of practical
interest in the shock and impact response of structures.  The topics include
various aspects of protection, such as the protection of buildings from explosive
loadings and the protection of passengers in cars and coaches through
structural energy absorbing systems.  Other articles examine the response of
concrete, composite and metal structures as well as fibre-metal laminates under
a variety of impact and blast loadings.  Individual papers focus on seismic
loadings, missile penetration, energy absorbing systems, structural
crashworthiness and other important industrial problems some of which are
studied using numerical schemes.  Several papers have examined the dynamic
properties of materials.
     It is clear from the collection of papers in this volume that the shock and
impact behaviour of structures is an active field and that the range of topics is
ever expanding when viewed from the perspective of the eight conferences.
This situation bodes well for the future growth of the subject, particularly
since 9/11.  It is hoped that the contents of this book will encourage and



motivate many research workers and designers to apply the methods presented
to new practical problems and to contribute, in due course, to our better
understanding of the shock and impact behaviour of structures to the benefit
of the entire community.

The Editors
Crete, 2004
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