Preface

The fifteenth conference of the International Society of Soil Mechanics and Geotechnical Engineering is to
be held in Istanbul from 27 to 31 August 2001. It is the first international conference under the newly
acquired name of “Geotechnical Engineering”.

“Soil Mechanics” as a scientific discipline started early in the twentieth century through Karl Terzaghi's
papers based on the experiments he performed during his stay in Istanbul. So the first Conference of the
twenty-first century in Istanbul comes with a feeling of nostalgia.

In preparing the programme for the present Conference, the Conference Advisory Committee designated
specific subject groups and a number of meetings to discuss them. Theme Lectures will be delivered at
Plenary Sessions, followed later in the conference by related Discussion Sessions. It is intended that a
working relationship will be built between Plenary and respective Discussion Sessions. The role of the
Theme Lecturers consists of two parts: the first is the contribution in writing of a comprehensive report and
the second is the delivery of the lecture at the time of the Conference. It is envisaged that a Theme Lecture
is not a complete state-of-the-art, nor is it a general report, but more of the type of a lecture presented as
Rankine or Terzaghi Lectures in the United Kingdom and the United States of America. Each Plenary
Session lasts 60 minutes.

Discussion Sessions carry more weight from the point of interaction between participants through lively
discussions. Discussion Sessions cover certain aspects of the main theme and they take place at different
times to allow the participants interested in one main theme to follow all the related Discussion Sessions.
During the Discussion Session Panel Members have been asked to make their contributions through their
answers to questions or problems posed to them by the Discussion Leader. Discussion Leaders have been
asked to organise the time available in order to underline a few key topics of interest which will be taken up
in the Session. Discussion Leaders are also responsible for conducting the floor discussion following the
presentations of the Panellists. Finally, a summary report will be prepared with the assistance of the Session
Reporter, and submitted to the Organising Committee to be included in the Post-Conference Volume of the
Proceedings. Each Discussion Session lasts 90 minutes.

Workshops have a special place in the programme. They are organised by the Organiser/Chairman of
the Workshop and it is intended that the Panel Members of the Workshop concentrate on few problems and
try to reach useful and meaningful conclusions. Each Workshop lasts 90 minutes.

Also in the programme is the Terzaghi Oration, Heritage Lecture and Special Lectures each of which will
constitute a corner stone in the development of soil mechanics and geotechnical engineering.

Lectures on three Momentous Projects, namely on the construction of Suez Canal, on the construction of
Panama Canal and on land reclamation in The Netherlands, have been prepared by well known experts.

The Conference Advisory Committee appointed Chairpersons of various sessions, Theme Lecturers,
Discussion Leaders and Panel Members. The Organising Committee wishes to express its gratitude to all
persons-on-the-stage and to the authors of papers for their co-operation.

In publishing the papers the Organising Committee has followed the precedent of earlier Conferences.
The International Society imposed a specified quota for the contributions from each Member Society, with
the understanding that an average of four pages would be required for the publication of each paper. The
contributions are classified according to the sub-topic/Discussion Session in which they would be referred.
Volumes 1, 2 and 3 of the proceedings contain all the papers presented. Volume 4 will be distributed after
the Conference and will contain the Terzaghi Oration, Heritage Lecture, the Special Lectures, summaries of
the Discussion Sessions and Workshops, and the minutes of the Council Meetings of ISSMGE.
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The Committee acknowledges with thanks the co-operation of Publishers, to whom the task of publishing
the Conference Proceedings was entrusted.

It has been the purpose of the Organising Committee to provide an opportunity for engineers and scien-
tists working in the field of soil mechanics and geotechnical engineering to meet and to present new ideas,
achievements and experiences. It is hoped that delegates will enjoy and benefit from the many technical
sessions that have been arranged.

Prof.Dr. Ergiin Togrol
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Préface

Le XV éme Congres de la Société Internationale de Mécanique des Sols et de la Géotechnique se tiendra
a Istanbul de 27 au 31 aolt 2001. C'est le premier Congrés International placé sous le singe de ‘La
Géotechnique’.

‘La Mécanique des Sols’ en tant que discipline scientifique a commencé au début du vingtieme siécle
avec les articles de Karl Terzaghi basés sur des expériences qu'il a exécutées pendant son séjour a
Istanbul. Ainsi le premier Congrés International du vingt et uniéme siécle arrive avec un sentiment de
nostalgie.

En préparant le programme de ce Congreés, le Comité Consultatif a définei un certain nombre de thémes
et les séances pour les discuter. Les conférences seront prononcées lors des Séances Pléniéres. Les
discussions auront lieu pendant les Séances de Discussion. On peut espérer que de fructueux échanges
s'établiront entre les Séances Pléniéres et les Séances de Discussion. Le réle des conférenciers est
double : d'une part, ils apportent une contribution écrite sur un des thémes majeurs et, d'autre part, ils
prononcent leur conférence pendant le Congrés. Celle-ci ne doit pas étre un état des connnaissances
exhaustif, ni un rapport général, mais plutét une présentation proche des conférences de Rankine (au
Royaume-Uni) ou de Terzaghi (aux Etats-Unis). Chaque Séance Pléniére dure 60 minutes.

Les Séances de Discussion accordent beaucoup d'importance aux échanges entre les participants et
favoriseront les discussions. Les Séances de Discussion couvrent certains aspects du théme principal et
elles ont lieu a différentes heures pour permettre aux participants intéressés par un théme de suivre toutes
les Séances de Discussion qui lui seraient dédiées. Pendant une Séance de Discussion, les membres du
Panel sont demandés de répondre aux questions et aux problémes posés par I'Animateur de la Séance de
Discussion. Les Animateurs sont demandés d'utiliser au mieux le temps disponible et de centrer les débats
sur les sujets principaux de chaque Séance. Les Animateurs d'une Séance de Discussion sont aussie
responsables de la conduite des débats apres les présentation des membres présentations des membres
du Panel. Enfin, un résumé sera préparé avec l'assistance du Rapporteur de la Séance, et soumis au
Comité d'Organisation pour étre inclus dans le dernier volumes des Actes dont la parution est prévu aprés
les Congrés. Chaque Séances de Discussion dure 90 minutes.

Les Ateliers ont unde place spécifique dans le programme. lls sont organisés par I'Organisateur our le
Président de I'Atelier. Les membres du Panel de I'Atelier se concentrent sur quelques problemes et
essaient d'obtenir une conclusion utile et significative. Chaque Atelier dure 90 minutes.

Dans le programme, sont également prévues la Conférence en Hommage a Terzaghi, la Conférence du
Patrimoine et les Conférences Spéciales, dont chacune constituera une "pierre angulaire" dans les
fondements de la mécanique des sols et de la géotechnicque.

Pendant le Congrées, trois "Réalisation Historique Exceptionneles” sont préparées par des experts
reconnus.

Les Présidents de divers séances, les Conférenciers, les Animateurs des Séances de Discussion et les
Membres du Panel sont nommés par la Comité Consultatif du Congres. Le Comité d’Organisation exprime
sa gratitude a toutes les personnes qui interviennent oralement et aux auteurs des articles pour leur
coopération.

En éditant les constributions, le Comité d'Organisation a suivi la modéle des conférences précédentes.
La Société Internationale a imposé une quote-part pour les contributions de chaque Société Membre. Une
moyenne de quatre pages a été fixée pour chaque communication. Celles-ci ont été classées en fonction
des sujets des Séances de Discussion. Les volumes 1, 2 et 3 des Actes contiennent toutes les
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contributions présentées. Le volume 4 sera distribué aprés les Congrés et contiendra la Conférence en
Hommage a Terzaghi, la Conférence due Patrimoine, les Conférences Spécialses, les sommaries des
Séances de Discussion, des Ateliers, et des éventuels comptes rendus des colloques satellites ainsi que
les comptes rendus du conseil de la SIMSG.

Le Comité adresse ses plus sincéres remerciements aux Publishers, a qui la tidche de publier les Actes
du Congrés a été confiée.

L'objectif du Comité d’Organisation étiat de réunir les ingénieurs et les scientifiques travaillant dans le
domaine de la mécanique des sols et de la géotechnique, pour qu'ils échangent du nouvelles idées,
exposent des réalisations et partagent des expériences. Beaucoup d'efforts ont été pour atteindre cet
objectif et rendre ce Congrés enrichissant pour tout la monde.

Prof.Dr. Ergtin Togrol



Opening Remarks
E.Togrol — Chairman, Organising Committee

It gives me very great pleasure, as President of the Turkish
National Committee, to welcome you as members of the XVth
International Conference on Soil Mechanics and Geotechnical
Engineering.

70 countries are represented here today. 506 papers have
been accepted for this Conference and are published in the first
three volumes of the Proceedings.

During those five days there will be 15 Plenary Sessions,18
Discussion Sessions, and 7 Workshops.

This XVth Conference is taking place 65 years after the
creation of the Intemational Society in Cambridge,
Massachusetts in 1936. Fourteen international conferences were
held in the last century: after Harvard we met in Rotterdam,
Zurich, London, Paris, Montreal, Mexico City, Moscow, Tokyo,
Stockholm, San Francisco, Rio de Janeiro, New Delhi, and
Hamburg. I and my colleagues in Turkey are greatly honoured to
have the XVth Conference: the first conference of our third
millennium here in Istanbul, the magic city where two continents
meet. 1 hope you will truly enjoy every minute of this
Conference.

The purpose of the present Organising Committee, as in the
past, is to provide an opportunity for engineers and scientists
working in the field of soil mechanics and geotechnical
engineering to meet and to present new ideas, achievements, and
experiences. However, this Conference should not be seen as a
self-contained event but, rather, as the start of a wider activity.
The organisers hope that discussions will go beyond the
exchange of settled views to the identification of key shared
problems and opportunities for further cooperation.

We are grateful to the organisers of previous conferences who
have established a strong tradition for us to follow. In
welcoming you all I would like to add that we are deeply
honoured to have here our Past Presidents, Professor Ralph Peck,
Professor Victor de Mello, Professor Bengt Broms, and
Professor Mike Jamiolkowski as our distinguished guests.
1 should also like to mention that Professor Sir Alec Skempton,
Professor Jean Kerisel, and Professor Masami Fukuoka have
very kindly sent their good wishes for the success of this
Conference.
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Speech of the President of the Republic of Turkey

His Excellency Saleyman Demirel

Distinguished Guests,

Distinguished participants of the XV th International Conference
on Soil Mechanics and Geotechnical Engineering.

I welcome you all to our beautiful Istanbul, built on two
continents and the crossroads of ancient civilisations.

On September 8, 1995 as the President of the Republic of
Turkey, [ wrote to the President, Professor Jamiolkowski and
requested him to convene the XVth International Conference in
Turkey.

As an engineer who served to realise major engineering
projects contributing to the development of Turkey, I would to
express the pleasure | feel that Istanbul hosts this conference.

I believe that our distinguished participants will be pleased to see
the engineering works and to witness the historic and natural
riches of Turkey.

Dear Guests,

As we enter the 21 st century, scientists and engineers have a
major responsibility for mankind.

Thanks to science and technology, the 20 th century has
witnessed changes and developments which were once
unimaginable, unthinkable.

The transportation and communications revolution has shrunk
the world and brought people closer. As a result, these changes
have contributed to the creation of the information age and
globalisation. It also contributed to a growing realisation that
peace is indispensable. These developments and changes have
compressed the boundaries of our planet.

Humanity has never threatened its host planet as it has today.
World poLEulation, which was less than 2 billion in the beginning
of the 20™ century, has almost reached 6 billion. Finding a drop
of water to drink, a slice of bread to eat, and clean air to breath
will become a problem. The survival of our planet is the biggest
challenge facing mankind.

Hopes are that humanity will become more conscious of these
threats and that innovations of science and technology will bring
about new solutions.

To keep the world livable, scientist and engineers should
exert additional effort regarding to rehabilitation and
construction standards.

Another international problem is poverty.

In today’s world, one million people earn less than one dollar
a day.

Half of the world population has less than a 2 dollar income a
day.

Illiteracy and inadequate health care are other dimensions of
poverty.

With the new millennium, mankind has begun its search for
higher levels of prosperity, a more established peace, and lasting
and permanent stability. The solution depends on “global
cooperation”. Sustainable and widespread development is the

path towards achieving this goal. Engineers and scientist,
through the use of science and technology, have important
responsibilities and services to offer.

Distinguished Guests,

The 21 century should be;

o  The century of democracy,
It should be the century of prosperity.
It should not be the century of the very rich and the very
poor.
The century of peace depends on the factors.
I believe that human kind has reached the maturity level to
comprehend this.

Everybody has a duty and a service to offer.

We are in search of
A more beautiful,
More green,
More peaceful,
Healthier,
More secure world, where everybody takes his or her fair
share of the blessings.

Today’'s world is more beautiful than yesterday’s.
Tomorrow’s world should be more beautiful than today’s.

Scientists and engineers have a great responsibility towards
reaching the goal of a better world.

I am sure you will have a successful and useful conference.

I wish you all the best in your work and also a very happy
stay in Istanbul.
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New visions on higher education
G. Saglamer — Rector, Istanbul Technical University, Turkey

His excellency 9" President Stileyman Demirel,
Distinguished Guests,
Ladies and Gentlemen,

It is a great honour for me to address such distinguished audience
from all over the world for the occasion of XVth International
Conference of Soil Mechanics and Geotechnical Engineering.

Five years ago when Prof. Dr. Erglin Togrol to whom I have
the highest respect in our academic world, visited me and gave
me the good news about this conference I was so exited but at
the same time it was so far for me to think of 2001. But here we
are, at last XVth Conference has started here in Istanbul with
such a good participation and with great enthusiasm.

Distinguished Guests,
I would like to give you a brief information about our university.

Istanbul Technical University is the oldest surviving institution
of higher education in this country, having been founded in 1773
by Sultan Mustafa III, as a semi-military establishment to
introduce into Turkey the westem standards of education and
research. In 1883 it became a civil engineering school.

The university further developed in the late 19" century by
introducing into its faculty some notable researchers from abroad
among whom the founder of soil mechanics, Prof. Karl Terzaghi
of Vienna, was perhaps the best known. Prof. Terzaghi started
teaching in our university on 12" of September in 1916. He
conducted his early consolidation tests on the soft Golden Hom
clays. He also carried out some shear tests using a very simple
wooden shear box. We still preserve this box in the department
as our most valuable jewel.

In 1944, the institution was given its current name Istanbul
Technical University. Today Istanbul Technical University with
its 1800 research and teaching staff, 13 000 undergraduate,
nearly 6 600 graduate students is one of the leading universities
in science and technology in Turkey.

International activities which have been one of the most
important endeavour in the academic and professional world
have been creating mutual environment to speed up the
globalisation process all over the world. In this opening address
1 would like to talk on globalisation and new visions on higher
education.

Under the forces of globalisation higher education system has
been undergoing big changes to adjust itself to the rapidly
changing world especially for the last decade. Individuals,
communities, institutions, states, market and culture can not
isolate themselves from these changes if they want to compete
worldwide.

Globalisation is the trend of the 1990s as postmodernism was
the trend of the 1980s. Globalisation has been defined as “a
concept that refers to the compression of the world and the
intensification of consciousness of the world as a whole™. The
global world has been defined as one where time and space are
compressed.

New Vision for Higher Education

United Nations Educational Scientific and Cultural Organisation
organised a World Conference on higher education in Paris in
1998. At the end of the conference, World Declaration on Higher
Education for the Twenty-first Century: Vision and Action was
announced. This declaration starts with the sentence below:

“On the eve of a new century, there is an unprecedented
demand for and great diversification in higher education, as well
as an increased awareness of its vital importance for socio-
cultural and economic development, and for building the future
for which the younger generations will need to be equipped with
new skills, knowledge and ideals.”

This sentence contains many wishes but at the same time
many problems too. Higher education institutions have been
trying to internationalise their research and teaching activities.
Quality Control not only in higher education but also in every
field is the most important issue of our age. Diversification of
higher education in order to cope with new class of students,
technological changes and new kind of jobs create reasons to
change traditional university concepts and structures. On the
other hand, mobility of students and professionals forces
universities to create basis for offering equivalent degrees, this
results to decrease diversification in higher education and
standardisation becomes goal.

Conflicting goals confuse universities in every aspect of
higher education and make them question everything including
their existence.

Why do we need a new vision?

What are our future expectations?

What impact has globalisation created on higher education?

Why do we need a new vision?

Challenges that higher education has been facing in the last
decade forces it to create new visions to survive, to have a
sustainable development and to continue to play a major role in
the society as it has played throughout centuries. Form and
content of education, its role and its relationships in society are
in question now. If universities are able to create new visions
then they will be able to keep up the pace. If higher education
can not restructure itself for future changes and create capacity
for flexible and adaptable teaching and learning environment
then, it will certainly loose its impact on society.

What are our future expectations?
Universities should help us to create

A leaming society

An innovative society

A capacity for awareness

A capacity for change

A capacity for peace
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Universities also should help us to preserve
Cultural

Ethical

Environmental values.

What effect globalisation created on Higher Education?
Globalisation forces higher education to give priority to the
following concepts:

¢ Internationalisation

¢ Quality control/accreditation

e Diversity and variety

¢ Co-operation and competition

e Flexibility and adaptability

* Mobility

e Accountability

e Market driven management

e Team work, Leadership, Creativity

e Integration with society

o Integration with technology

My last words contain my expectation about future.

As Edmund Burke stated, “You can never plan the future by
the past”. The inclusion of future components within our lives
provides us with different insight to perceive today with the eyes
of tomorrow. We have to come to terms with the fact we live in
a universe in continuous change. We have no chance to change
the past and to control today ultimately, but we can plan our
future and make it happen. Without a long-term vision, we are
left at the mercy of daily problem solving. I would like to
conclude my comments with an old saying “The future belongs
to those who eamn it”.

I wish you a successful conference and 1 hope our
distinguished guests will enjoy their stay in Istanbul.
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Lawrence was employed to assist routine tasks and she is now
serving in this capacity.

In appreciation of Dr. R.H.G. Parry’s contribution to our So-
ciety, a small ceremony was performed at the end of the Council
Meeting at Amsterdam in June 1999 and a farewell message was
given to him by the President. As a token of appreciation, a bou-
quet was presented each to him and to his Secretary, Mrs. A.
Cobb.

3 INFORMATION TRANSFER

3.1 ISSMGE Web-site

In order to increase the visibility of the ISSMGE and enhance
the availability of up-to-date information relating to the ISS-
MGE, a web-site was established in the Internet at the address
http://www.issmge.org/ The site is entered via the home page
which gives a broad outline of the information available in the
five areas: News, Conferences, Technical Committees, Member
Societies and the Regions, and the Society. In all of the above
headings, links to other sites are provided to facilitate the use of
the web-network belonging to TCs and local offices of Member
Societies of ISSMGE.

3.2 SGl-line

The ISSMGE exchanged the Memorandum of Agreement with
the Swedish Geotechnical Institute on March 31, 1998 so that the
members of ISSMGE can have access via the Internet to the lit-
erature database called SGI-line. It maintains a database of geo-
technical literature since 1976. It is now possible for all members
of ISSMGE to have free access to the SGI-Line and read ab-
stracts of papers and obtain copies of full text upon payment.

3.3 Installation of the web-sites of Technical Committees

There are many Technical Committees (TC) which installed the
web-site of their own to facilitate communication among mem-
bers. It is becoming common practice to publicise their various
activities, and to announce details of programmes via the Inter-
net especially when TCs organise international conferences or
symposia. This practice adds greatly to cost savings and speed of
notification of new information. In TC-10: Geophysical Site
Characterisation, for example, a bulletin board was installed via
the Internet making it possible to develop networking with col-
leagues, sharing knowledge and exchanging discussions and
views.

3.4 International Geotechnical Services Directory

Installation of a “yellow pages” of geotechnical consultants,
contractors and equipment suppliers via Internet is under prog-
ress. This is expected to give additional revenue for our Society,
which could be used as bursaries to Young Engineer’s Confer-
ences and so forth.

4 FINANCIAL STATUS

The scale of the budget as of 2000 is of the order of 140,000
GBP. Since there is some accumulated balance, the budget of
ISSMGE appears satisfactory at present. However, with the ex-
pected gradual decrease in the balance and also to catch up with
mildly progressing inflation, an increase by 12.5% is necessary
of the total budget beginning in 2002. A fee increase has not
been made since 1991. The sharing of this total amount amongst
73 member societies would be an issue to be considered by the
next Board.

5 SYNERGY WITH SISTER SOCIETIES

The need for cooperation with the sister societies, that is, Inter-
national Society for Rock Mechanics (ISRM) and International
Association for Engineering Geology and the Environment
(IAEG) has been recognised widely amongst members of our
Society, and it was agreed in the previous Board (1993 — 1997)
to hold periodically the meeting of the office bearers of the three
sister societies. The initiatives led by the Ex-President, Professor
M. Jamiolkowski culminated in the holding of the GeoEng2000
Conference in November 19-24, 2000 in Melbourne, Australia
which was truly memorable and fruitful. Specialists in the three
disciplines assembled together and had a convivial occasion to
communicate with each other. We leamed of the importance of
engineering geology to broad and profound understanding of the
general environment under which we develop our work. We also
learned how closely the area of rock mechanics is associated
with the expertise of soil mechanics. With all of these taken to-
gether, the GeoEng2000 is highly evaluated as an event to have
achieved its intended goals for synergy with considerable suc-
cess. It is to be remembered that the GeoEng2000 would not
have been so successfully implemented without the efforts of M.
Ervin and Professor C. Haberfield, organisers of the conference.
Their endeavour and overall cooperation of the Australian Geo-
technical Society is deeply appreciated on behalf of the ISS-
MGE. The cooperation of other societies in the related fields is
also to be acknowledged.

In his key-note address in the Opening Session, former Presi-
dent N. Morgenstern traced back the development in each of the
three sister societies and pointed out the desirability of estab-
lishing what may be called an International Geotechnical Union
(IGU). Taking advantage of the occasion of GeoEng2000, the of-
fice bearers of the three Sister Societies met in Melbourne and
discussed this matter and it was agreed to explore further its fea-
sibility.

Originally, the GeoEng2000 was planned as a one-off event
commemorating the Millennium. However, in view of its suc-
cess there was an upsurge of ideas for holding a similar confer-
ence once again and proposals were submitted for holding an-
other in 2004. The three Sister Societies discussed the matter and
agreed to adopt a proposal from the Canadian Geotechnical So-
ciety. In order not to clash with the general topics of the already
existing international conferences, it was advised that this con-
ference should be organised so as to focus on some specific
subject which is of common interest to the Sister Societies. Act-
ing on this suggestion, the Canadian Geotechnical Society pro-
posed a conference with the theme “Geo-Engineering for Re-
source Development”. After obtaining the consent of the three
Sister Societies it was endorsed and preparation for holding the
conference in Calgary, Canada, is now underway.

6 ISSMGE YOUNG GEOTECHNICAL ENGINEERS
AWARD

In the Council Meeting in Amsterdam in June 1999, it was pro-
posed by the Japanese Geotechnical Society to establish the
Young Geotechnical Engineers Award in order to encourage re-
search and acknowledge the contribution of young members of
the Society. The Award Committee was established in the Board
with the Youngest Board Member, Professor M. Randolph act-
ing as Chair. The content and framework of the Award was can-
vassed and authorised in the 1999 Amsterdam Council Meeting
to start in 2001 at the time of the 15-ICSMGE. The Award is
given in recognition of achievement during the four-year period
preceding the quadrennial ICSMGE for one or more individuals
who are aged 35 years or less. The winners are selected from the
papers submitted to the quadrennial International Conference on
Soil Mechanics and Geotechnical Engineering and the five Re-
gional Conferences on Soil Mechanics and Geotechnical Engi-
neering.
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