PROCEEDINGS OF THE INAUGURAL CEREMONY

The Chief Guest Mr. Fakhruddin Ali Ahmed, President of India, was received at the
V.LP. entrance of the Vigyan Bhawan and escorted to the dais. The proceedings started with
the singing of Indian National Anthem and were carried on according to the following programme:

1. Presentation of Bouquets to the President of India by Prof J.F. Borges, Vice President
JAEE and Dr. Jai Krishna, Chairman, Organizing Committee.

2. Welcome to the Guests and Delegates by Dr Jai Krishna.

3. Reading of the messages by Dr. A.S. Arya, Organizing Secretary.

4. Introduction of National Delegates, Honorary Fellows and IAEE Executive by
Dr. J.K. Minami, Secretary General IAEE.

5. Dr. EEM. Fournier d’Albe, Director, Science Division, UNESCO Paris spoke on
UNESCO interest in Earthquake Engineering.

6. Dr. A. Ramachandran, Secretary, Department of Science and Technology, Govern-
ment of India, spoke on India’s work on Earthquake Engineering.

7. Dr. Shanker Dayal Sharma, Minister of Communications requested the President
of India to release the Commemorative Stamp. The President released the Stamp.

8. Shri Hitendra Desai, Minister of Works and Housing requested the President of India
to release the Conference Souvenir. The President released the Souvenir.

9. Prof. J.F. Borges, Vice President IAEE, invited the President of India to inaugurate
the Conferene.

10. Shri Fakhruddin Ali Ahmed, President of India, inaugurated the Conference.

11. Vote of Thanks by Lt. Gen. J.S Bawa, Vice Chairman, Organizing Committee.

12. National Anthem.

Welcome speech by Dr. Jai Krishna, Chairman, Organizing Committee,

Your Excellency Mr. President, Hon’ble Ministers of the Government of India, Distin-
guished Guests, Delegates to the Conference, Ladies and Gentlemen,

On behalf of the Organizing Committee, it is my proud privilege to extend to you all a
very warm welcome to the Conference. I am particularly grateful to our President who inspite
of a very busy schedule has graced the occasion. His presence inspires us in our endeavour to
understand problems related with earthquakes, a phenomenon which is one of the major natural
hazards that the mankind faces today. I also thank the foreign delegates who have travelled
long distances to share their experience and knowledge with us.

The year preceding this conference has witnessed a series of major earthquakes in various
parts of the world, from Guatemala in the west, Indonesia and Papua New Guinea in the east and
China in the north, claiming hundreds of thousands of lives, and billions of dollars worth of pro-
perty. The psychological impact on millions of people who experienced these earthquakes will
remain a nightmare to them for many years to come. It is only appropriate that the scientists
from all over the world assemble at these Conferences every four years to study the ways and means
of averting the consequences following earthquakes and make life in the seismic areas more and

more safe and free of fear.
Inspite of intensive studies undertaken in several countries, predicting earthquake ins
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space and time still remains a distant goal. However, knowledge alrcaqy gained has given rise to
hopes that prediction will be feasible in the foreselable future. Towards this objective, every country
should strive and study the tectonics, crustal deformations and other features associated with
earthquake prediction for the susceptible areas in their country.

The earthquake engineers have focussed their attention on devising methods of strengthening
engineering constructions in such a manner that they may withstand future czxrthqu:xkcs. The
other direction in which considerable progress has been made is the training of engineers and
scientists to be able to make use of these methods. However, in India we have yet to take concrete
steps to educate general public living in seismically active areas about the do’s and don’ts in the
event of an earthquake, with special relevance to schools, theatres and other places, where very
frequently large numbers of people gather at one place. This would be a very appropriate work for
the National Building Organisation which has already begun with getting a film ‘When the Earth
Trembles’ prepared and shown round the country and I hope they will intensify their activity in this
direction to minimise loss and fear in susceptible areas. India has 559 of its area in the moderate
to severe earthquake zones.

Another aspect which needs attention is the strengthening of the existing large buildings,
dams, factories, etc., and educating their owners about the need to doso.  Itis common, knowledge
that only a catastrophe spurs people to undertake such studies. Koyna earthquake of 1967, although
of moderate size, started this process to some extent in this country. We had much bigger shocks
in 1897 in Western Assam, in 1905 in Himachal Pradesh, in 1934 in Northern Bihar and in 1950
in North Eastern Assam, each with an energy content more than a thousand fold of the Koyna
earthquake. However, they failed to arouse the earthquake engineers to the same extent as the
Koyna earthquake did. I hope this conference stirs interest in this country still further intaking
up the work of checking existing constructions with the help of the latest knowledge and technology
so that necessary steps could be taken to strengthen them before an earthquake strikes them.

One would sometimes wonder why all these precautions are necessary because in the last
5000 years the loss of life due to earthquakes on an average is not estimated to he more than about
20 thousand people a year. The number of people that die in road accidents annually is much
larger than this, but the loss of property and the psychological impact on the people living in
seismically active areas creating fear complex are enormous and necessitate a deeper study into
these problems.

In India, reliable records of earthquake damage are available only for the past 150 years
and the work of the Geological Survey of India in this respect is indeed commendable.  The ins-
trumental data recording is comparatively recent and the India Meteorological Department is
rendering very useful service by processing the records and maintaining seismological
observatories.

The engineering aspects of the problems, such as methods to strengthen engineering
structures, obesrvation of crustal deformation across known faults and collection of strong ground
motion data have been undertaken by the School of Research and Training in Earthquake Engi-
neering at Roorkee. Some of the significant contributions made by the Schoul are (i) strengthening
of brick buildings against earthquake damage, (if) manufacture and installation of Structural
Response Recorders and Accelerographs, (iii) designing earthquake resistant earth and rockfill
dams, water towers, 'nuclear power plants etc. The School has done significant work in introducing

analytical and experimental methods of designing engineering structures for earthquake forces in
replacement of empirical methods.
hh fo?::; evic;rlllcn:)f theItRooxikee School has been fully utilis:cri in c_lmwing up the cm?cs of
nc;lo 7% e ry. Is also prowd'mg.succour to the Indian Swzcty of Larthquake Tech-
- o8y through technical writings and editorial support. 1 feel the Government of India took
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a step of far-reaching consequence in establishing the School at Roorkee in 1960. It has paid
rich dividends by providing the technical know-how in this country and rendering useful service
to other friendly countries.

The Conference that our President is inaugurating today is the Sixth in the series, the first
one of which was held in Berkeley, United State of America in 1956. This Conference was followed by
thenext one inJapan in 1960, in New Zealand in 1965, in Chilein 1969, andin Italy in 1973. At
Tokyo during the second world conference in 1960, it was decided to form an International Asso-
ciation for Earthquake Engineering. It is under the auspices of this Association that we are holding
the Conference this week.

. This conference has been organised by the following organisations: (i) Indian Society o
Earthquake Technology, (ii) The Institution of Engineers (India); (iii) Central Public Works Depart-
ment, (iv) Central Water Commission, (v) Corps of Engineers, Indian Army, (vi) Geological Survey
of India, (vii) India Meteorological Department, (viii) Indian National Group of International
Association of Bridge and Structural Engineering, (ix) National Building Organisation,(x) National
Geophysical Research Institute, (xi) Railway Board, Government of India, and (xii) School of
Research and Training in Earthquake Engineering, University of Roorkee. Their participation has
been of immense help to us. The Department of Science and Technology, Government of
India provided the necessary administrative support and guidance for holding the Conference.

Gathered here today are leading personalities from all the countries of the world who have
been studying this problem and are contributing effectively to the growth of knowledge. I hope
that their participation in this conference will enrich the discussion and add to the knowledge of
all the participants. With this hope I have great pleasure in extending once again a very warm
welcome to all the delegates. I also welcome once again all other guests who have encouraged
us by joining the function this morning.

I would also take this opportuity to thank the International Association of Earthquake
Engineering for giving us the opportunity of hosting this Conference. I hope the confidence placed
in us by the Directors of the Association and the national delegates from various countries is
justified by the service we are able to render through the organising committee.

In the end, I thank our respected President most sincerely for his kindness in accepting
our invitation to be with us this morning and I hope his encouragement to us will lead to upgrading
the earthquake engineering studies in this country. May this conference be inspired by his pre-
sence and render signal service to mankind and be a landmark in the history of growth of Science

and Technology of Earthquake Engineering.
Thank you for the patient hearing and I wish all those present and their families a very
happy new year.

Messages read by Dr. A.S. Arya, Organizing Secretary of 6WCEE

Respected Rashtrapatiji, distinguished guests, fellow delegates, ladies and gentlemen:

We have received messages of goodwill for the Conference from high dignitaries, including
our respected President, the Vice-President Sri B.D. Jatti, the Prime Minister Smt. Indira Gandhi,
the Foreign Minister Sri Y.B. Chavan and the Minister of Works and Housing Sri Hitendra Desai.

I am going to read the messages only from those high dignitaries who are not with us here
because the others will be addressing you in person.
The various messages appear on pages Ivi to Ix.
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Tutroduction of Executive Committee Members, Consultative Members, and Participants from
Different Countries by Dr. J.K. Minami, Secretary General, IAEE

Honourable guests and Distinguished participants at this Conference,

I have been asked to say a few words as Secretary General of IAEE. As Prof. Krishna
has said, the establishment of the International Association for Earthquake Engineering  was
discussed at the first World Conference on Earthquake Engineering held at Ferkeley, California,
in 1956, and the Association was formed in 1960. The aims of our Association are to promote
international cooperation in the field of earthquake engineering and interchange of knowledge and
practical experience. This is the Sixth World Conference on Earthquake Fngineering.  The
membership of JAEE now consists of more than thirty countries.

At this time I want to introduce the members of the TAEE Executive Committec.* President
Emilio Rosenblueth because of the serious illness of his mother is not able to be here with us. How-
ever, we have Prof. Julio F. Borges of Portugal to act on his behalf and Prof, Jui Krishna, Chair-
man of the Organizing Committee for the Sixth World Conference on Earthquake Engineering.
Prof. Sheldon Cherry of Canada, Prof. Luis Esteva of Mexico, Dr. Otto A Glogau of New
Zealand, Prof. Giuseppe Grandori of Italy, Prof. Donald E. Hudson of US.A., Dr. Al A
Monifar of Iran, Prof. Sviatoslav V. Poliakov of USSR and Prof. Hajime Umemu a of Japan
are the Directors of TIAEE who are attending the conference. Those who are not present are
Prof. Nicholas N. Ambraseys of U.K., Prof. Arturo Arias of Chile and Prof. Georgi Brankov of
Bulgaria.

On the other hand, we have Prof. George Housner, an Honorury Member present at this
Conference. Also, Prof. Ray W. Clough of the University of California, Berkeley iv with us,
Honorary Members Prof. Muto, Prof. Nathan M. Newmark and Prof. John E. Rinne are not
able to be with us but they have expressed best wishes for the success of this Conference.

Let me read out the name of cach country which is represented here and T wish that the
participants from each country would kindly stand up (please see page clvii).
~ With this I shall conclude my remarks and let us get down to the real work of Conference.

Speech at the Inaugural Session of the Sixth World Conference on Earthquake Engincering,
by E. M. Fournier d’Albe, Director, Science Division, UNESCO

‘Mr. President, Ladies and Gentlemen,

It is my pleasant duty to bring to you, Sir, and to the delegates to this Sixth World Con-
ference on Earthquake Engineering, on behalf of the Director-General of Unesco, his greetings
and his best wishes for the success of this Conference.

It is of special significance that this Conference is being held in India, not only because parts
of your country, Sir, are subject to destructive earthquakes but because Indian scientists and engi-
neers have made outstanding contributions to our knowledge of earthquakes and of the means of
pro.tection against them. The School of Research and Training in Earthquake Engineering at the
University of Roquee is known throughout the world, and it is a special ;’xlc:;mzr& for me today
to g.re;et its founder, Professor Jai Krishna, who, in addition to his muany other responsibilities,
pg;s;ded over the Intergovernmental Conference on the Assessment and ?vfirigatim of Earthquake
Risk, held at Unesco Headquarters in February of last year.

This Intgrgovernmental Conference was the culmination of fifteen years of concerted efforts
‘and its Member States—efforts to improve the basic seismological observatory net-

f Exccutive Committe of IAEE for the period 197377 appear on page clunxi,
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NATIONAL DELEGATES/REPRESENTATIVES INTRODUCED
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30.
31.
32.

33.
34.
35.
36.
37.

Name of the Country

Argentina
Australia
Austria
Belgium

Brazil
Bulgaria
Canada
Chile

Checkoslovakia
El Salvador
France
Germany (West)

Germany (East)
Ghana

Greece
Indonesia

India
Iran
Iraq
Italy

Japan
Mexico
Nepal

New Zealand

Nicaragua
Peru
Philippines
Portugal

Rumania
Spain
Switzerland
Turkey

U.K.
U.S.A.
U.S.S.R.
Venezuela
Yugoslavia

Name of the National
Delegate| Representative

Juan Carmona (Absent)
Charles Bubb

Rudolf Grossmayer

D.K. Shukla

F.V. Filho

S. Sachanski
Sheldon Cherry
Rodrigo A. Flores

Emilia Juhasova

J. Amaya G. (Absent)
J. Despeyroux

Gerd Winkel

K.H. Hofer (Absent)
N.O. Henaku (Absent)
Roussopolous

Teddy Boen

Jai Krishna
A.A. Moinfar
S.A. Alsinawi
G. Grandori

Keizabro Kubo

L. Esteva

Anand Panchdhari
O.A. Glogau

Armando Hernandez
J. Kuroiwa
A.R. Flores (Absent)
J.F. Borges

G. Serbanescu (Absent)
J.L. Justo

Jost Studer

R. Yarar

David J. Dowrick
H.J. Degenkolb
S.V. Poliakov
Alberto E. Olivares

. Sergei Bubnov
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works (for instance, in South-East Asia), to organise tpe analysis of seismological c.lata on a.global
scale (by the creation of the International Seismological Centre), to confr_ont ths data w:t'h the
geological evidence of past seismicity and thus to define and quzmt'xfy thc risk in terms usch.xl to
engineers and planners (I refer, for instance, to the Survey of the Selsmlf:xty of the Bal.kzm rcgro:}),
and above all to foster the training of the specialists so urgently needed in the developing countries
(as at the International Institute of Seismology and Earthquake Engince'.ri.ng in Tokgo, ?md the
Institute of Earthquake Engineering in Skopje, Yugoslavia, in whose activities tl_m scientists and
engineers from the School of Earthquake Engineering in Roorkee have played an important part).

The Intergovernmental Conference reviewed past progress and present knowledge, I’zut alﬁc
brought out clearly the complex nature of the problems which remain to be. solved. especially in
those developing countries which lie within the world’s seismic zones. It is now clear that the
loss of life and terrible destruction caused by earthquakes will only be reduced by concerted action
in each country, involving scientists, engineers, planners, architects, economists, sociologists, civil
defence specialists, and bringing into play decision-making processes at the highest level of govern-
ment.

However, it is to the earthquake engineers that we look for the final solution to the
earthquake problem, for this will be achieved only when every house, every building and all the other
works of man in the world’s seismic zones will have been designed and built, or strengthened to
resist earthquakes successfully. Progress in this field will depend on a full and free exchange of
knowledge and ideas, and Conferences such as this are a vital element in this exchange.

The International Association of Earthquake Engineering, under whose auspices this
Conference is held, has been closely associated, since its formation, with the work of Unesco, We
have in the past, and shall in the future, look to it for the advice and guidance which it is uniquely
capable of providing.

Mr. President, this Conference is being held after a year during which earthquakes have
inflicted unprecedented losses on mankind. In one single earthquake last year, many hundred
thousand people died. Another caused heavy casualties, and damage amounting to more than the
annual budget of the government of the country concerned.

One can no longer ignore the magnitude and urgency of the task before us, nor the heavy
responsibility that lies upon our shoulders. If this Conference can bring us one step nearer to our
ultimate goal of rendering earthquakes harmless, it will have been worth all the efforts and resources
that have been put into its organisation. I wish it all success.

Speech by Dr. A. Ramachandran, Secretary, Department of Science and Technology, Government
of India:

Your Excellency Mr. President, Hon’ble Ministers, Dr. Borges, distinguished delegates, ladies
and gentlemen.

On behalf of the Government of India it is a matter of great pleasure for me to welcome
you all to this historic city of Delhi which I may mention also lies within the seismic zone of this
country and, therefore, I feel that the Sixth World Conference is being appropriately held in this
great city. The Department of Science and Technology is intimately associated with many acti-
vities in the field of seismology and earthquake engineering. Although I am not a specialist in this
articular area, I would like to share some of my thoughts with you this morning. The spinning
e, the'earth with its atmosphere has its own significance and interest for different kinds of
mmsts While geologists are interested primarily with the study of the earth's crust,

jdalye deeper in order to understand the nature and the structure of the earth beneath
One often hears the earth being referred to as a quiet and inert mass. This is far from
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the truth when one realises that the earth is shaken by frequent catastrophic earthquakes and there
are many microearthquakes that take place in the crust every day. In anaverage year it has been
computed that there are at least ten earthquakes causing widespread death and devastation, about
a hundred others causing serious local destruction, thousands do some damage and a hundred
thousand strong enough to be felt as tremors and a million can be detected by seismographic
instruments. In other words, a seismic havoc occurs every thirty seconds somewhere on this planet
and it is in this context that an intensive study and research in the field of earthquake engineering
has, assumed even greater importance today than ever before.. Despite important advances in
- scierice and technology, our power to combat earthquake has remained somewhat meagre. It is
known in earthquakes involving apparently quite small movements, the volume of material moved
is enormous and the energy released is correspondingly enormous. Perhaps the biggest difficulty
in achieving earthquake resistant-construction lies in not being able to describe adequately the nature
of ground oscillation. Earthquakes are so variable that each major earthquake breaks many
patterns of previously observed behaviour and some time after their occurrence each one is con-
sidered unique and quite unlikely to happen again. Theoretical studies and close observation of
the effects of actual earthquakes and experimental work have revealed the constructional demands
for earthquake resistant structures. Study and research in the field of earthquake engineering is
of special significance to India since about half of its total area of 3.3 million square kms lies in the
seismic zone. This is about 11 times the seismic area of Japan and California put together.

The country has experienced six major earthquakes, the last major one being in
Koyna of 1967. Unfortunately in India we have only a continuous recording of earthquakes for
the last two hundred years, when one realises that barring the central part of the Deccan plateau
and small areas in Rajasthan and the Indo-Gangetic belt, there are hardly any regions of our
country which are totally free from seismic activity. In order that engineers are able to contribute
effectively by improving the design of structures resistant to seismic activity, it is desirable to have
a network of seismological observatories in the country which would be capable of monitoring
earthquakes occurring anywhere in the country as well as recording in precise terms shocks of
lesser magnitude in its vicinity. The Department of Science and Technology, in co-operation with
the India Meteorological Department and other concerned agencies, is engaged at present in the
task of creating a network of such observatories which would be equipped with the latest instru-
mentation. This, one day, we hope would be part of the global network, so that scientists in other
countries would be able to have a deeper understanding of the nature of earthquakes.

It is interesting to note that the possibility of foretelling the occurrence of natural phenomena,
including earthquakes, has fascinated man for many thousands of years and has occupied as much
intellectual endeavour recently as planetary orbits four hundred years ago and sun rise four thousand
years ago. Although earthquakes are as ancient as the earthitself, only a few countries which suffer
from disastrous earthquakes have been able to mount a tremendous technological and logistic
operation that detailed predictions required. Available evidence seems to indicate that earthquake
prediction is a complicated task and would need a multi-pronged attack if one is to anticipate the
outbursts of these terrestrial brats. In order to enable engineers to plan and design buildings,
dams and reservoirs, it would be necessary for them to have a fuller knowledge of earthquake
behaviour based on as much seismological information as possible. One can confidently say that
there is at present no alternative to the use of sophisticated instrumentation to get all relevant infor-
mation in order to understand earthquake behaviour, though one of the countries seems not to
have used sophisticated technology in the programme of prediction of earthquakes.

Although some aspects of earthquake engineering were studied by our civil and particularly
structural engineers in our premier institutions, systematic efforts in this field were initiated at the
University of Roorkee in 1958. The University under the leadership of Prof. Jai Krishna, was the
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first to focus the attention of engineers on various aspects of carthqua.k.e cngiugcriug probl.cm:s
The Roorkee University has organised the School of Research at}d Trmmng in {;'.ar.thquakc-: l:ng¥-
neering which has become an internationally recognised centre of ?xccll.cncc‘m thls'.flC]d. There is
an increasing awareness not only among the members of t.hc epgmccrmg fraternity but also. the
public at large to adopt earthquake-resistant designs of engineering structures.  As a result of the
pioneering efforts of the Roorkee University other institutions in tl}c country !'unc got thgmsclvm
interested in matters such as earthquake resistant construction of l_vunld.mgs, 'dcsxgn ‘ut multistoreyed
buildings, design and construction of bridges, dams, power stations and t‘ndu'strm! plants. _

As stated earlier, since 55 per cent of India’s territory lies in the seismic zone, the "iesxgn
of such buildings involving high technology has assumed greater urgency. It is necessary, in my
view, to have guidelines and codes for a seismic design of pct.ro-clwnucal plants, ml.rchnencx and
nuclear power projects. Of the Jatter several countries, includmg our own, have provided necessary
guidelines. The purpose of a seismic design of industrial facilities such as n_uclcar. power plants
is to avoid hazard to the environments, including the public. Equal attention will have to be
paid to some of the industrial facilities such as power networks, cnnvcntim.ml power stat.iuns and
telephone networks that are required to maintain continuous operation dungg a Llcstryctzvc c:ujth-
quake for the security of society. In India such a code for carthquake-resistant design was !u‘:st
published in 1962. This was again. revised in 1966, 1970 and 1975in the light of new studies in
these fields. Besides this code of design, code of practice for earthquake-resistant construction of
small buildings in brick-work, masonry and timber has also been published.

I am happy to say that the Department of Science and Technology has taken  a keen interest
in this important field and has given substantial support for the setting up of strong motion accelo-
graphs and structural response recorders in the actual seismic zones in this country. It is hoped
that these will provide data required for the economic design of earthquake - resistant structures.
The Department at present is also compiling a project for surveying seismicity and the seismo-
tectonics of the Himalaya, extending from the Western Himalaya to the Arakan range.  Under this
project which would involve all institutions and organisations doing work on one or other aspects
of seismology it is proposed to set up a network of 18 seismic stations and 18 accelerograph stations
‘which would be in addition to the present plan of extension of the existing network. It is our hope
that the data collected would be of real value in solving the pressing problems of earthquake engi-
neering in that region. This would also be of the highest significance to our scientists and engineers
in the field of seismology and earthquake engineering.

In India there is no question of lack of financial resources or scientitic expertise to mount
an earthquake protection programme similar to that currently being launched in the United States

and the USSR. This will help, to a great extent, in the precise forewarning of an impending dis-
aster. It will also add to the sense of security and happiness of the vast multitude of people who live
‘at the moment in constant fear and uncertainty. It would also uplift their morale. This would
make them contribute better to the national prosperity. Although some governments, notably
the United States, Japan, the USSR and China are paying necessary attention to the problem of
earthquakes and earthquake engineering, the total effort on a global basis is minute when compared
to the magnitude of the problems involved. In many countries adequate attention is not devoted
to this aspect in spite of its great importance. More seriously architects often opt for aesthetics over

seismic stability. Thus the earthquake problem is not only for seismologists and structural engi-
Structural engineers should be educating architects, engineers, planners and administrators
= tx}eed or their effective participation. Earthquake resistant measures can be adopted with
' he cost of structures of about four to six per cent of the cost of buildings and
This additional cost is well worth the safety provided.

116 UNESCO convened an inter-governmental conference to consider all

‘ 'oxié“f
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aspects of engineering seismology. It recommended the setting up of a joint committee for the
assessment and mitigation of earthquake risks and for the preparation of an inter-disciplinary pro-
gramme in this particular area. In this context the Sixth World Conference on Earthquake Engineer-
ing will be an important milestone in man’s quest for developing techniques for predicting
earthquakes and for mitigating the sufferings caused by earthquakes, and last but by no means the
least, releves the people living in seismic zones of uncertainty and fear.

We in this country look forward to the proceedings of this World Conference.

Thank you.

Speech by Dr. Shanker Dayal Sharma, Minister of Communications Requesting the President of
India to Release the Commemorative Stamp:

Your Excellency President of India, Hon’ble Shri Hitendra Desai, Dr. Borges, delegates,
ladies and gentlemen:

It is my privilege to be associated with this function, when the President of India will
inaugurate the Sixth World Conference on Earthquake Engineering and also release the special
postage stamp brought out by the Posts and Telegraphs Department to mark the occasion.

From the dawn of civilisation man has been grappling with the vagaries of nature and trying
to harness the natural resources. As we are all aware, nature is bountiful and provides the basic
necessities of life. But mankind has also to face such menaces as floods, droughts, cyclones and
earthquakes. Now and then we hear of reports of occurrences of earthquakes which take a heavy
toll of human life and render several thousand people homeless. It is difficult even to imagine the
extent of suffering and hardship caused by these natural calamities unless one really experiences
them. Viewed in this context the work done by institutions such as the International Conference
on Earthquake Engineering and the regular work done by engineers and scientists assume great
significance. I am happy to note that extensive research is being done in India in the field of tec-
tonic and seismological problems by the Geological Survey of India, the Meteorological Depart-
ment and the School of Research and Training in Earthquake Engineering in the University of
Roorkee. The basic aim of science is to unravel the mysteries of nature and make life more com-
fortable and a more happy place to live in. The tremendous progress achieved by man in the
field of science and technology has brought about a fulfilment of these objectives to a great extent.
At the same time, it cannot be taken for granted that scientific progress will bring in only peace,
prosperity and happiness. History bears testimony to the fact that if scientific knowledge is not
properly utilised, it can lead to human misery and destruction of life. Viewed in this perspective,
a heavy responsibility rests on scientists, technologists, statesmen and administrators, in order
to ensure that scientific knowledge is deployed only for peaceful purposes and for furthering human
welfare. This World Conference has, therefore, appropriately been dedicated to human
welfare.

In this context we might recall that Pandit Jawaharlal Nehru, who was a person with a
great vision and a profound sense of history, firmly believed that the future of the entire humanity
lay in the hands of scientists. Since the attainment of independence India has laid great emphasis
on science and technology. Along with this there is also the imperative need to develop a scientific
temper and outlook among the large masses of our people, particularly those living in the rural areas.
Such a transformation can only come about by making scientific research more broad based.

I believe that this Conference on Earthquake Engineering will devote itself to the important
aspect of earthquake occurrence and preventive and remedial measures in regard to them. It has
a special significance for India which has fifty per cent of its area located in active seismic zones.

I am sure the deliberations of this Conference will lead to further dissemination of know-
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Sixth World Conference On Earthquake
Engineering
COMMEMORATION STAMP
10.1.77

The Sixth World Conference on Earthquake
Engineering, was held at New Delhi from January
10 to 14, 1977 under the auspices of the International
Association for Earthquake Engineering. The invita-
tion for this was extended by the Indian Society of
Earthquake Technology and the Institution of
Engineers (India). Several other Government depart-
ments and organizations are co-sponsors of the
Conference.

The Conference was one in a series held every four
years. The first Conference was held in 1956 at Berkeley.
The scope and participation in these conferences have
gradually increased and they have played an important
role in furthering research studies in the field of earth-
quake engineering. The Conference brings together
seismologists, geologists and engineers to discussthe
problems of earthquake hazards like their prediction,
mitigation of risk, design of various. engineering
structures for earthquake resistance, rescue operations,
ete. o

The Conference had special significance for India
.which has about 55% of its area under seismic zones.
The Geological Survey of India and the India Meteoro-
Jogical Department have been studying tectonic and
seismological problems for long. For studying the
engineering aspects, the School of Research and
Training in Earthquake Engineering was éstablished in
1960 at the University of Roorkee, Roorkee. With
the co-operation of these and other organisations, the
first code of practice for earthquake resistant design of
structures was published by the Indian Standards
Institution in 1962. The code has since been updated
three times and used extensively. Barthquake engine-
‘ering studies have now. made substantial advance in
the country was proud of hosting the Sixth

e on the subject,

nt was happy to
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ledge already acquired and open up new vistas of research and studies on this complex natural
phenomenon.

The Posts and Telegraphs Department is privileged to be associated with the holding of
this Conference by bringing out a special postage stamp. We feel honoured that the President
of India is formally releasing the special stamp on the occasion of the inauguration of the Con-
ference.

I would now request the President to release the stamp.

His Excellency Mr Fakhruddin Ali Ahmed, President of India, then released the stamp
by opening the Album and showing it to the audience. The stamp and its write-up are presented
on p. clxii.

Address by Shri Hitendra Desai, Minister for Works and Housing Requesting the President of
India to Release the Conference Souvenir

Respected Rashtrapatiji, distinguished delegates, ladies and gentlemen.

The holding of the Sixth World Conference on Earthquake Engineering in New Delhi is
an event of international importance. It signifies our growing concern to meet the challenge of
earthquakes which occur frequently in many parts of the world causing great sufferings and loss of
lives and properties. By application of modern scientific knowledge, it is possible to minimise to a
great extent, the damage and destruction that occur in the event of earthquakes.

Buildings, houses and othér structures that are required to fulfil our modern day needs,
are being constructed in large number all over the world, specially in the developing countries in
the wake of rapid programme of urbanisation and industrialisation. In areas that are prone to
earthquakes it is incumbent to design and construct such buildings and structures so as to resist
the seismic forces. Technologically it has been made possible to achieve this but at the same
time what is of crucial importance is that we should be able to do so at an economical cost. Great
care has, therefore, to be exercised in arriving at a compromise solution whereby certain calculated
risks are taken to keep the cost of construction low yet ensuring adequate safety of the buildings.
Intensive research and investigations are called for to have required scientific and technical data
regarding the occurrence of earthquakes and performance of buildings and structures, on the basis
of which appropriate designs and construction techniques could be adopted.

The various Ministries of Government of India and Government Departments undertaking
construction of different kinds, including the Ministry of Works and Housing, which I have the
privilege to represent, are making all efforts to give due attention to design of earthquake resistant
buildings, houses and other structures. The National Building Organisation of my Ministry
which is also functioning as U.N. Regional Housing Centre of ESCAP, is engaged in promoting
research and application of results in practice. It is creating greater awareness to meet the challenge
of earthquakes in the field of housing and building construction.

The efforts that are being made in this direction in India by various institutions and orgam- .
sations, have been briefly indicated in the Souvenir, which has been brought out onthe occasion of -
this world conference.

May 1, on behalf of you all, request our respected Rashtrapatiji to kmdly rel”ease the
Souvenir.

Jai Hind.

Sri Fakhruddin Ali Ahmed, President of India then released the Souvenir Volume by showing
it to the audience.
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Speech by Dr. J.F. Borges, Vice President JAEE Welcoming the Chief Guest to Inaugurate
the Conference

Your Excellency Mr. Fakhruddin Ali Ahmed, President of India, Dr. Jai Krishna, Chairman of the
Organizing Committee, Sixth World Conference on Earthquake Engineering, Distinguished
Guests of Honor, Fellow participants in the Conference, Ladies and Gentlemen,

When closing the Fifth World Conference on Earthquake Engineering four years ago my
predecessor, Dr. George Housner, perhaps jestingly, forecast that between the Fifth and the Sixth
World Conferences there would be twelve damaging earthquakes, of which four would result in
major disasters. If we interpret the words “damaging” and “major disasters” adequately we
see that the prediction was accurate. Congratulations, Dr. Housner!

These four years have been exceptionally active seismically the world over; 1976 in parti-
cular surpassed all estimates that could reasonably have been based on average seismicity in the
last decade. We expect to learn much from these events at the conference that begins today.
Not only has world seismicity been high but its effects have been more devastating than in previous
years: the number of earthquake victims since the last conference greatly exceeds the number of
victims in any other four-year period during the last half century; material losses are proportionally
higher. On the other hand the number of strong-motion instruments has trebled since the Fourth
World Conference and, in one respect, some temblors have been docile: they have struck sites with
profuse instrument deployment and where accelerograph maintenance has been esemplary. We
thus accumulated more records, trustworthy records, between the Fourth and Fifth Conferences than
in the entire prior history of mankind, and so the interval between the Fifth and Sixth Conferences
has seen the interpretation of more data than had been possible up to then. Qualitatively also,
interpretation of the meaning of these data and of sundry recent measurements is much deeper
than was possible just a few years back, as we begin to understand generating mechanisms, effects
of wave path and local geology, and the behaviour of structures. In one instance —that of the
1975 Haicheng earthquake—a major disaster was averted thanks to timely prediction and intelli-
gent action; prediction opens new avenues of research interesting to all concerned. We therefore
have much to look forward during this short week in New Delhi.

The pace of progress in our field has vigorously accelerated. No soon is a book on the
subject out from the press that it is obsolete. Vastness of present production is such that it has
become impossible to follow even the highlights of what goes on in countries other than our own.
World conferences acquire thus a much stronger raison d’etre than they had twenty years ago when
the first was held in California. They afford the one effective means for looking into the most
outstanding contributions being made in the entire world and for talking intimately with the most
distinguished contributors to the field.

Most participants have travelled from afar to learn. Frankly we expect to learn much

more than lessons from destructive motions and spectacular advances in experimental and analytical =

methods. We will also learn a bit about the oldest continuously live civilization on earth, the
one most deeply impregnated with mysticism, wisdom, and man’s knowledge about man. A civi
tion that has enchantment and flavour; the one that has taught humanity the meaning of di it
There are reasons to hope that people who have so generously given to the human race will delve
into earthquake engineering and inject into it new viewpoints and furnish new insights; glancing
through preprints opportunely distributed by the organizers, we once more confirm the high
quality of Indian contributions; and we like to think that interchange of experience and ideas will
be mutually beneficial: the local specialists will also find their outlooks significantly enriched.
But quite egotistically we cannot hide our eagerness to come into contact with Indian people and
Indian cultures. We know the Organizing Committee has engaged in tremendous efforts to make
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i isit, deeply gratifying.

i less technical and more human aspect of our visit, . : .
e t(;z’tltllallikieng the local organizations and individuals who make this magnificent event possible
their gracious and effective strife, which even at this early stage promises to .bc brilliant, I respect-
fully isk His Excellency, President Fakhruddin Ali Ahmed, to declare the Sixth World Conference

-on Earthquake Engineering inaugurated.
Inaugural Speech by Mr. Fakbruddin Ali Ahmed, President of India

’Dr. Borges, Dr. Jai Krishna, Dr. Shanker Dayal Sharma, Mr. Hitendra Desai, Ladies and
| Genﬂemling,ives me great pleasure to be here this morning to inauggra'tc th.c Sixth World (‘unf'crc:'wc
- on Earthquake Engincering. I extend a hearty weIcczmc to the distinguished delggatm nttgmlmg
this Conference particularly to those who have come from abroad. 1 hope they will find their stay
interesting.
us¢fu11tairslclinc112§d,r :ppﬁ)priate that this International Conference is being held iu. India. We have,
in recent times, witnessed some of the severest earthquakes of history. To remind you, the most
recent great Indian earthquake occurred on August 15, 1950 in As?‘.am. I h.mi tlu?)z‘);?;mrmmty
of visiting the affected parts at that time. Having spent a substantial part of my life in Assam,
-1 am associated closely with earthquake occurrence, resulting fears from them and yet getting
accustomed to tremors every now and then. This particular earthquake was associated
with large scale fissuring of ground, major changes in river-bed levels and their courses, landslides,
damage to road, rail tracks, bridges etc. Yet, fortunately for us, less than 2000 lives were lost,
This was so because the affected area was mostly undeveloped and very sparsely populated.  With
"the passage of time, the world population is gradually increasing, the iuvc*;tmcn_tv in construction
industry are growing more, and more industries are being set up to meet the increased demand.
-All these developments are therefore steadily increasing the potential of hazards during future
earthquakes.
' I hope you all will agree with me that amongst the natural hazards like cyclones, storms,
floods, volcanic eruptions, earthquakes, etc. the rate of destruction of life and property associated
" with earthquakes is perhaps the most rapid. Also the total duration of the fury is so short that it
~does not permit timely observations and necessary remedial actions. This also makes the task of
‘the téchnologists more difficult. Whatever be the limitations, the world societies look forward to
-you for the timely safeguard of life and property from the wrath of the earthquakes.
. - It is indeed unfortunate that in most of thecountries the occurrence of the large-scale loss
-of-1ife and property during some major events alone has focussed the attention of respective govern-
ments to provide greater support for earthquake studies.

In India, the Koyna earthquake in the last decade brought home to all concerned the need
for greater attention to this matter. I earnestly hope and wish that, from now on, the timing of
"increased inputs to earthquake engineering studies will coincide with holding of conferences like this
“rather than with occurrence of disastrous earthquakes. If this is achieved yourdeliberations here
~will undoubtedly be a landmark in the history of meeting the challenge the earthquakes pose.

_ The last couple of years have been marked by uncommonly large number of damaging
-earthquakes in the world. The Tangshan earthquake in China during July 1976 has taken a very
‘heavy toll of lives. This was so even when the knowledge of prediction of earthquakes has made

siderable progress in China.

“We, in India have been quite alive to the problem of earthquake hazard. The entire nor-

“areas of our country are highly seismic and there is no place where the earthquake
can be wholly discounted. The Geological Survey of India, India Meteorological Department,
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and the ‘School of Research and Training in Earthquake Engineering at the University of Roorkee,
have been studying earthquakes and related problems and have contributed to the know-how in
this field substantially. There are some other institutions also doing work on this problem. I
am sure that the Indian scientific community engaged in this work would amply gain by this Con-
ference in which I am happy to learn many leading scientists and engineers engaged in research in
this field are participating.

One of the important problems before the earthquake scientists today, which has evoked
considerable amount of interest amongst the public as well, is that of earthquake prediction. It
is difficult for me to estimate as to what extent the losses due to major earthquakes can be minimised
even if reliable short range earthquake predictions with regard to their size, time and place were
made available. Timely precautions may permit a substantial reduction in the loss of life even
though the saving in indirect losses may only be marginal.

I am sure it is appreciated by scientists that lack of accuracy in prediction has socio-econo-
mic and moral implications of great magnitude and therefore, great care need be exercised before
the general public is taken into confidence in this respect. However, long range predictions may
permit adequate safety measures while designing and constructing new structures and even streng-
thening the existing ones. This may be able to reduce the hazard considerably.

As I understand, most of your attention is devoted to the economical and safe design of
major structures. May [urge you to give some of your expert thoughts to the economical methods
for earthquake-resistant design and construction of small residential buildings as this has great
importance for developing nations like ours. This may be done not only for the newer construction
for mass housing but means also may be devised to strengthen the existing houses. May be, this
involves greater study of the regional design and consruction techniques for reasons of economy.
This I am sure is an easy task for you all but will be of great service to humanity.

May I also add here the need for consideration to the existence of a number of historical
monuments especially in countries with rich cultural heritage, like ours. Several of these are very
old and have withstood the test of time with little or no damage. Yet it is time that we thought of
suitably strengthening them against the forces of future earthquakes. A very important aspect to
reduce losses during an earthquake is to educate the masses-both regarding what to do during an
earthquake and as to how the rural buildings can be made earthquake resistant by the smallest of
changes in the traditional construction techniques.

1 have great pleasure in inaugurating the Conference and I wish your deliberations all
success.

Jai Hind

Vote of Thanks by Lt.—Gen, J.S. Bawa, Vice-Chairman Organising Committee

Your Excellency Mr. President, Hon’ble Ministers, distinguished guests, ladies and
gentlemen:

I have now a very pleasant and brief duty to perform in proposing a vote of thanks. First
and foremost, Your Exellency Mr. President, Sir, we are honoured by your presence. We are
grateful to you for inaugurating the Conference and for encouraging us.

We are grateful to the Hon’ble Minister of Communications and the Hon’ble Minister of
Works and Housing for having been with us and for all the help which they have given us.
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We are grateful to the International Association for Earthquake Engineering for holding
this Conference in India and thereby giving us a chance not only for exchange of valuable technical
information but also for giving us the pleasure of hosting them.

We are grateful to the distinguished guests who have spared the time to be with us, the
distinguished authors who have come from far and distant parts of the world and others.

The inaugural ceremony came to a close after the Indian National Anthem was sung and the
Chief Guest was escorted back to the VIP gate of Vigyan Bhawan for departure.
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