
GEOTECHNICAL SPECIAL PUBLICATION N O . 2 0 6

Deep and Underground
Excavations

PROCEEDINGS OF SESSIONS OF GEOSHANGHAI 2010

June 3-5, 2010 
Shanghai, China

SC
SEMBENELLI CONSULTING srl

GEO­
INSTITUTE

HOSTED BY
Tongji University

Shanghai Society of Civil Engineering, China
Chinese Institution of Soil Mechanics and Geotechnical Engineering, China

IN COOPERATION WITH 
Alaska University Transportation Center, USA 

ASCE Geo-Institute, USA 
Deep Foundation Institute, USA

East China Architectural Design & Research Institute Company, China 
Georgia Institute of Technology, USA 
Nagoya Institute of Technology, Japan 

Transportation Research Board (TRB), USA 
The University of Newcastle, Australia

The University of Illinois at Urbana-Champaign, USA
The University of Kansas, USA 

The University of Tennessee, USA
Vienna University of Natural Resources and Applied Life Sciences, Austria

EDITED BY 
Fulvio Tonon 

Xian Liu 
Wei Wu

ASCE
Published by the American Society of Civil Engineers



Library of Congress Cataloging-in-Publication Data

2010012105

www.pubs.asce.org

ASCE and American Society of Civil Engineers—Registered in U.S. Patent and Trademark 
Office.

TA730.G46 2010
624.1'9—dc22

Copyright ® 2010 by the American Society of Civil Engineers.
All Rights Reserved.
ISBN 978-0-7844-1107-0
Manufactured in the United States of America.

Photocopies and reprints.
You can obtain instant permission to photocopy ASCE publications by using ASCE’s 
online permission service (httD://nubs.asce.orgfoermissions/requests/Y Requests for 100 
copies or more should be submitted to the Reprints Department, Publications Division, 
ASCE, (address above); email: permissions@asce.org. A reprint order form can be found at 
http://pubsasce.org/support/reprints/.

American Society of Civil Engineers 
1801 Alexander Bell Drive 
Reston. Virginia, 20191-4400

GeoShanghai International Conference (2010)
Deep and underground excavations : proceedings of the GeoShanghai 2010 International 

Conference, June 3-5, 2010 Shanghai, China / edited by Fulvio Tonon. Xian Liu, Wei Wu.
p. cm. -- (Geotechnical special publication ; no. 206)

Includes bibliographical references and index.
ISBN 978-0-7844-1107-0

1. Excavation—Congresses. I Tonon, Fulvio. II. Liu. Xian, 1977- III Wu, Wei, 1961- IV 
American Society of Civil Engineers. V. Title.

Any statements expressed in these materials are those of the individual authors and do not 
necessarily represent the views of ASCE. which takes no responsibility for any statement 
made herein. No reference made in this publication to any specific method, product, 
process, or service constitutes or implies an endorsement, recommendation, or warranty 
thereof by ASCE. The materials are for general information only and do not represent a 
standard of ASCE, nor are they intended as a reference in purchase specifications, contracts, 
egulations, statutes, or any other legal document. ASCE makes no representation or 
warranty of any kind, whether express or implied, concerning the accuracy, completeness, 
suitability, or utility of any information, apparatus, product, or process discussed in this 
publication, and assumes no liability therefore. This information should not be used without 
first securing competent advice with respect to its suitability for any general or specific 
application. Anyone utilizing this information assumes all liability arising from such use, 
including but not limited to infringement of any patent or patents.

http://www.pubs.asce.org
mailto:permissions@asce.org
http://pubsasce.org/support/reprints/


Preface

The Editors:

iii

The hope of the Editors is that the volume be of interest to engineers that operate in 
the underground construction industry and to those that are approaching such a 
fascinating field. The Editors also wish that this set of papers contributes to increase 
the visibility of underground construction in the eyes of decision makers as a feasible 
and effective solution to the Society’s needs.

Fulvio Tonon
University of Texas at Austin, USA

Xian Liu
Tongji University, China

Wei Wu
University of Natural Resources and Applied Life Sciences, Vienna, Austria

At the current rate of population increase, only 650 years will elapse before each 
human being will have only 1 m2 of land available. This is a paradoxical situation and 
something must happen before it is reached. On a geological scale, 650 years are a 
blink of an eye. Since the good of Society is at the top of Civil Engineers’ ethics, 
Civil Engineers are urged to find solutions to cope with an ever increasing population. 
The pressure exerted by the population increase, the sensitivity toward the 
environment, and the ever increasing cost of the land all call for underground 
excavations as sustainable Civil Engineering infrastructures of this century to provide 
room for services, transportation of people and goods, water supply and disposal, 
sanitation, storage, etc.

Against this backdrop, the papers contained in this ASCE Geotechnical Special 
Publication testify to the research and practical implementations carried out around 
the world, and specially in China, to use the subsurface as a Civil Engineering 
dimension to solve today’s Society’s needs. Deep excavations and retaining 
structures, tunnels and underground excavations are covered in this volume together 
with new frontiers in urban geotechnology.
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