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A Message for the Young
Civil Engineers of Japan

Prof. James B. Tiedemann

It is indeed an honor to be invited to address the
It is something of
a surprise, too, for I am neither Japanese nor a civil
Perhaps a short biography will help you
evaluate the viewpoint from which 1 have seen
Japan.

I am a professor of aerospace engineering at the

young civil engineers of Japan.

engineer.

University of Kansas, 40 years old, and a third-ge-
neration American. My principal interests are in
structural analysis, rocket ballistics, instrumentation,
and vibration. The latter interest brought me to
Japan in 1961, when the Fulbrigth commission of
the United States government granted my request
for a year of study and research in an attempt to
apply some of the random-vibration theory worked
out for the Vanguard rocket to the problem of ear-
thquake-resistant structures. My family and I spent
a pleasant year in the delightful city of Kyoto, and
I am pleased to report that two of my former collea-
gues from Kyoto have come to the United States to
serve as visiting lecturers at the University of Kansas.

The Japan Society of Civil Engineers was kind
enough to publish my first attempt to translate rocket
vibration theory into earthquake response equations,
and from this arose my honorary classification as a
civil engineer.

Now for the message to young Japanese civil en-
gineers, delivered from the distant viewpoint of an
American aerospace Engineer.

First, a new industrial revolution is beginning.
The tiresome, routine, repetitive tasks of engineering
are being done by computers, and in the future
machines will take over increasingly complex decis-
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ion-making duties in engineering, management, and
economics. Computerization of our technical society
began in the aerospace industries, which were at
first the only ones with enough money to buy com-
puters of adequate capacity, but it is rapidly sprea-
ding throughout the entire engineering profession.
Along with the computers come new mathematical
IBM computers use FORTRAN, and I
am sure that Japanese computer firms will soon de-
velop an equivalent programming language if they
have not already done so.

This is clearly the wave of the future, and recent

languages.

American journals have included papers written di-
rectly in FORTRAN rather than FORTRAN transla-
tions of conventional mathematics. Computer lan-
guage is really very easy once the basic symbols are
learned, but it does take a week of hard work to
learn them.

Second, I suspect that the next industrial revolu-
tion will involve ground transportation systems.
American cities have found it impossible to build
highways and parking lots fast enough to handle
the increase in automobile traffic, and if the Japa-
nese people were to use automobile the way we do,
your entire country would have to be leveled flat,
paved, and marked off in traffic lanes. Conventional
trains, buses, and monorail systems share the severe
handicap of having to stop and start their entire
cargo merely to discharge or receive a few passen.
gers. A new concept in ground or short-range air
transportation is needed, and aerospace engineers
are currently studying some

very imaginative

schemes.

Finally, engineers of all types must play a more
important role in management and government. A
modern society cannot survive unless its executives
are as familiar with the rigid laws of thermodyna-
mics as they are with the more flexible rules of
human society.

The young civil engineers of Japan may therefore
look forward to a future in which they will be per-
forming tasks undreamed of today, and for which
their university education is only a license to begin
rather than a lifetime supply of knowledge. As one
who has survived the obsolescence of his own educat-
ion and even helped to speed the process, 1 assure
you that it is a future to be faced with enthusiasm
rather than dread. The cardinal rules are :

1. Learn to speak to computers. They will be

equal partners in your future.

2. Be prepared for drastic changes in the pattern
of your cities and their transport systems.
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3. Study economics and management, and try to
apply the engineering disciplines to these soft
sciences.

4. Never stop learning, and let your imagination
run free in attacking new problems.

Good luck !

t ’
James B. Tiedemann
Associate Professor

Department of Mechanice
and Aerospace Engineering
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Into the Future with the Past

(A letter to young civil engineers in Japan)

Prof. Arthur T. Ippen

For many years now personal and professional
contacts have provided increasingly close relations
with Japanese colleagues in universities and in pra-
ctice. My civil engineering friends from Japan have
visited on many occasions at our institution and T,
in turn, have had the pleasure of joining with them
in mutually stimulating discussions at international
meetings in various parts of the world and at their
own institutions and laboratories in Japan. We have
become close friends working in a common cause
for the advancement of our profession and of new
knowledge for its future progress.

It is an honor and a privilege therefore to follow
their invitation to send this brief message on the
occasion of the 50th anniversary of the Japan So-

186

ciety of Civil Eegineers. The history of this Socicty
must certainly be a source of pride to all Japanese
civil engineers with its rapid growth and solid ac-
complishments for our profession. I am sure that
my friends in the American Society of Civil Engi-
neers join me in the best wishes to all of you on
this occasion and in admiration for the respected
stature of civil engineering in Japan achieved by
the many distinguished members of the J.S.C.E.

The review of the past is surely given in other
contributions in the pages of this commemorative
issue of the Journal. As one who has been closely
related to the professional growth of many young
engineers I may therefore be permitted to add a
few remarks on those general facets of our profes-
sional attitudes and aspirations which also in the
future must permeate the life and practice of the
civil engineer.

We are practicing today and for many years to
come in an era of profound changes for our human
society, shaped principally and affected profoundly
by science and technology. Traditional ways in civil
engineering have felt this impact and are increasin-
gly being replaced by new developments. The age
of design and construction from handbooks and con-
ventions adhered to for many years is fading rapidly
under the challenge of new human requirements.

Our cities have grown into complex urban systems
of roads and structures. They demand new ideas
in planning, organizing and rebuilding, so that they
may serve again to elevate the lives of the inhabi-
tants rather than to depress their existence. Trans-
portation systems must be rethought on a far-reaching
scale to achieve their inherent function of mobility
instead of permitting them to degenerate further with
trafic jams and air pollution. Natural resources,
rapidly being despoiled by random exploitation, re-
quire careful preservation and development for the
future benefit of the people. Especially our water
resources must be allocated through imaginative
planning to optimum use not only for power, navi-
gation and irrigation but also by providing clean
water for human consumption and public recreation.

Civil Engineering is thus involved in probably
the most critical aspects of creating the future envi-
ronment of the people. It is well to ponder adout
these problems with constant awareness of the human
and economic consequences which all our structures
and systems impose on society. The responsibility
of the civil engineer is a serious one in committing
large private and public resources for long range
solutions of specific needs. Only that civil engineer
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rises beyond the function of a mere technician and
becomes a true professional engineer, who sees his
work in the wider context of this responsibility to
It follows that he
must help in all activities to further professional
knowledge, from the development of new fundamen-
tal concepts in the engineering sciences to their

society and to his profession.

integration into more advanced methods of analysis
and design. He will conceive and adapt his plans
and constructed facilities in the context of the over-
all systems which they must serve in the human
environment. To this end the true professional will
keep abreast of new knowledge in his area of res-
ponsibilities. He will remain a student and a con-
tributor to professional advancement throughout his
career. In these efforts his professional society
should be as indispensable to him as he should be
to the vitality of his professional community. Only
this productive “‘give and take’’ keeps his association
with his colleagues fruitful, noting that the word
‘“‘give’” precedes the ‘“‘take’” in this phrase.

At a time of happy remembrance of the past as
on this 50 th anniversary of your “‘Japan Society of
Civil Engineers’ it is well to look to the future
with the above thoughts in mind. Upon review of
a life’s work satisfaction and joy are not so much
tied to the personal comforts earned but ultimately
arise from the contributions to the profession and
to society made beyond the daily demands of our
work. Those of us who tried to practice in this
spirit as professional civil engineers send our best
wishes for the future of your great Society.

Sincerely,

Arthur T. Ippen

F.A.8.C.E.

Professor of Civil Engineering
M.I.T., Cambridge, Mass.
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Message pour les jenues
Ingénieurs Civils Japonais

Prof. L. Escande

Chers Collégues de la Société des Ingénieurs Civils
du Japon, c’est aver fierté et émotion que je vous
adresse, en cette circonstance exceptionnelle dc
I’Anniversaire d’Or de votre Société, un message
d’amitié et de foi dans votre glorieux avenir.

Etant donné la formation remarquable qui est la
votre, les perspectives du futur trouvent leur mesure,
bien au-dela des frontiéres de Votre Illustre Pays,
a D’échelle des besoins des de 1’Industrie Mondiale,
qui, nous en sommes certains, fera de plus en plus
appel aux éminents techniciens Japonais.
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Sur le plan des Ingénieurs Civils, les besoins de
notre planéte, déja si importants, ne feront qu’aug-
menter de plus en plus.

L’accroissement de la population mondiale et le
progrés scientifique donneront, en effet, un essor
prodigieux aux réalisations industrielles de toutes
natures, en faisant un large appel aux travaux de
génie civil.

Faute de pouvoir énumérer, dans cette bréve
analyse, ’ensemble des domaines dans lesquels le
s’exercer,

A

talentdes Ingénieurs trouvera ainsi a
j’évoquerai simplement deux d’entre eux, peut-étre
les plus importants, ceux qui auront pour objet de
fournir aux hommes deux éléments fondamentaux,

indispensables 4 leur existence, I’eau et ’énergie.

Pour satisfaire aux besoins énergétiques du monde,
qui, en moyenne, doublent tous les dix ans, I’homme
devra puiser 4 toutes les sources que lui offre la
nature.

A cet égard, ’énergie nucléaire, dont le prix de
revient deviendra rapidement compétitif pour les
unités de grande puissance, constitue [’élément es.
sential, celui sur lequel se fondent nos plus grands
espoirs : elle correspond en effet & des ressouces déja
considérables et qui seront encore accrues le jour
ol la fission des noyaux légers pourra étre exploitée
comme l’est déja la fusion des noyaux lourds. Le
probléme le plus important demeure encore celui de
I’élimination des résidus radioactifs mais sa solution
est imminente. La construction des usines nucléaires
fera largement appel au talent des Ingénieurs Civils.

Il en sera de méme des contrales hydroélectriques,
car si, sur le plan Européen, une saturation relative
des équipements est a4 envisager dans un proche
avenir, des aménagements gigantesques restent a
faire dans d’autres parties du monde : citons, & titre
d’exemple, les trois projets qui, sur le Congo, la
Lena et I’Iénisséi, correspondent chacun a une puis-
sance installée supérieure a 20 millions de kilowatts
et rappelons que I’Afrique posséde, sous forme en-
core inexploitée, prés de 40 pour 100 de I’énergie
hydraulique du monde.

Les combustibles fossiles (charbon et lignite, pét-
role, gaz naturel) représentent des réserves, lente-
ment constituées durant des millions d’années : leur
épuisement, un moment redouté, n’est plus envisagé
avant fort longtemps, depuis que le perfectionnement
des moyens de prospection permet de découvrir,
sans cettse, des gisements de plus en plus riches, en
des sites multiples, ol leur existence demeurait jus-
que la insoupconnée, sur les continents, ou, parfois,
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sous les mers, dans des conditions permettant leur
exploitation industrielle.

L’énergie solaire est une énergie diffuse, certes,
mais combien puissance si I’on songe que, par temps
clair, les rayons du soleil apportent sur une surface
terrestre d’un kilométre carré, une puissance brute
d’un million de kilowatts. Qu’il s’agisse des fours
solaires, produisant des températures extrémement
élevées sans introduction de la moindre impureté,
du chauffage et de la climatisation des maisons, de
la dissociation de I’eau par photocatalyse en vue de
la production d’hydrogéne ou de la culture intensive
des chlorelles par photosynthése, le soleil apportera
une précieuse contribution énergétique au monde de
demain----+

Bien que plus restreint, ’apport des turbines éol-
iennes ne sera pas & négliger dans les lieux éloignés
d’autres sources énergétiques.

Beaucoup plus important peut étre celui des ma-
rées, dont ’entretien emprunte a 1’énergie cinétique
terrestre prés de 13000 milliards de kilowattheures
par an------ L’usine de la Rance, grace aux groupes
bulbes, produira 660 millions de kilowattheures par
an, ce qui est peu, mais le projet du Mont Saint
Michel, beaucoup plus vaste, apportera a la France
prés de 20 milliards de kilowattheures annuels. Si
I’on songe 4 tous les emplacements favorables que
P’on trouve en Angleterre, en Argentine, en Ecosse,
dans la Mer Blanche, en Corée, aux Indes, en Au-
stralie, etc------, on voit quelle place les usines ma-
rémotrices peuvent occuper dans les réalisations des
prochaines années.

Je me borne & évoquer ’énergie géothermique si
peu exploitée jusqu’ici, mais dont on mesure les
immenses possibilités en considérant que la chaleur
libérée par un refroidissement du globe terrestre
limité & un dixiéme de degré serait équivalente a la
consommation mondiale du charbon, sur la base
actuelle, pendant 10 milliards d’année.

Enfin, ’énergie thermique des mers, don aucune
exploitation industrielle n’a encore été réalisée, mais
qui surtout intéressante par la production importante
d’eau potable qui en constituera le précieux com-
plément nous améne au deuxiéme objet de notre
propos, relatif aux ressources en eau.

Beaucoup de procédés sont & 1’étude pour fournir
I’eau nécessaire aux villes, aux campagnes ou aux
industries : chaque jour, ’augmentation des besoins,
d’une part, et les ravages de la pollution, d’autre
part, soulignent I’insuffisance de plus en plus généra-
lisée de nos ressources. Dans ce domaine, d’immen-
ses travaux seront a effectuer, par exemple, pour
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dominer l’irrégularité des cours d’eau et remplacer
la nuisance des crues par une bienfaisante accumulas
tion de réserves précieuses ou encore pour la pro-
duction d’eau douce, 4 partir de 1’eau des océans,
probablement associée & la production nucléair

d’énergie électrique.

Cette évocation, trop bréve et trés incompléte, des
problémes posés 4 propos de ’eau ou de 1’énergie
ne concerne qu’une toute petite partie du vaste
champ qui s’ouvre 3 I’activité des Ingénieurs Civils.

Mais, quel que soit le domaine auquel on songe,
on s’apercoit que, partout, les realisations a effectuer
se multiplient 4 des échelles sans cesse croissantes.

Tous les ingénieurs du monde devront unir leurs
efforts pour que triomphe la Technique dans cette
gigantesque bataille pacifique qu’ils auront & gagner
afin que, grace a leur travail, les hommes puissent
vivre mieux et plus nombreux, sur une planéte
mieux asservie a leurs besions. Danq l’armée des
Techniciens qui soutiendront cette lutte, les Ingé-
nieurs Civils du Japon se placeront dans les tous

&Aﬂ-%ﬁ’“

L. Escande
Membre de I’Institut
Conseiller Scientifique de la
Délégation Générale a la Recherche
Scientifique Président de I’ Association
Internationale de Recherches
Hydrauliques

premiers rangs.
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CIVIL ENGINEERING 1964

Prof. N.N. Ambraseys

About the middle of the 18th century the public
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interest in Europe for a rapidly increasing variety
of construction resulted in the distinction between

Untill

then, the engineer was concerned with the construc-

the military and the non-military engineer.

tion of engines or of works intended to serve mainly
military purposes.

The new class of non-military engineers, the
““civil’”’ engineers, undertook the design and con-
struction of works which, though they were in some
cases of the same function as those undertaken by
the military engineers, were neither of exclussive
military purpose nor carried out by the army.

The definition of ‘‘civil engineering”’, its aim and
functions given in the 1828 chapter of The Institu.
tion of Civil Engineers, London, is described as the

““art of directing the great sources of power in
nature for the use and convenience of man, as the
means of production and of traffic in states, both
for external and internal trade, as applied in the
construction of roads, bridges, acqueducts, canals,
river navigation and docks for internal intercourse
and exchange, and in the construction of ports,
harbours, moles, breakwaters and lighthouses, and
in the art of navigation by artificial power for
the purpose of commerce, and in the drainage of
cities and towns’’

No better definition of the profession can be given
than this early statement, and very few, if any at
all, additional tasks for the civil engineer can be
included. The basic aim and the functions of civil
engineering has not changed much, but what indeed
has changed is the scale and the conditions for
which he has to design and construct.

As our needs increase, the great sources of power
in nature must be tapped more effectively and in a
larger scale. Rivers must be dammed where they
offer the most advantageous location for storage or
power, and the size of the dam must be such as to
offer an economical proposition for the development
of the area. Such advantageous locations often
pose special foundation problems for the stability of
the dam or for the water-tightness of the reservoir;
choosing the appropriate materials for the construc-
tion of the body of the dam (concrete, earth, rock)
and the transportation of these materials, pose addi-
tional problems, particularly if the site is remote,
inaccessible or seismic.

The economy of our era depends on fast and
effective communications. Roads and railways must
be designed and constructed for higher speeds and
higher safety. The length of communications must
be shortened and both highways and railways must
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go through mountains, under the sea, or over wide
rivers and broad straits. Airports have to be built
on the top of mountains, on embankments in the
sea, in deserts or on frozen ground.

The welfare of nations depends also on the pro-
tection of their land from natural calamities. Em-
bankments and levces must be built to protect the
land from the sea or from floods that rivers and
sea-storms can cause. Structures must be designed
to suffer as little damage as possible from wind
pressures, carthquake forces, extreme temprature
variations and floods.

The profession of civil engineer embraces many
fields and his work is frequently of a pioneering
character. He must view the whole field of engine-
ering complex as it is, as a single field of operation
of relatively few basic laws and methods. He must
have good judement and above all, common sence.
He must have a good knowledge of the scientific
and practical use of his construction materials (soil»
rock, concrete, steel, timber, plastics etc) and a
thorough understanding of the behaviour of these
materials, separately or combined, under different
types of loading.

As our knowledge of the properties of the foun-
dation and building materials increases, we become
more and more aware of our present day limitations
in predicting the performance of a structure on
purely theoretical basis. Our needs require bigger
structures, heavier loads, new materials. The more
science and technology advance, the more we realise
how crudely our models comply with reality and
how grossly empirical our factors of safety really
are. Perhaps it is not altogether out of place to
quote here a collegue of mine who once jokingly
said that “‘the civil engineer is the professional who
uses materials the properties of which he does not
really know, to build structures whose shape he
cannot analyse, to resist forces the distribution of
which he cannot determine, in such a way that his
client is not aware of it!!”

This may be an extremely exaggerated view, but
the young civil engineer need not feel that most of
the problems have been solved, and that little
remains for him but dealing with special cases.

Modern techniques of numerical analysis and- the
advancement in computers make it now easier to
compare the predicted with the observed performance
of a structure. The value of such a comparisson is
twofold.
to fit the observed performance and at the same

time valuable observational data accumulates. In

It tests and adjusts our heuristic theories
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the first instance, what really matters is our inge-
nuity in seeking out errors and in tidying up our
theries; the computer is merely a useful instrument
which will never tell us more than we ask, or
invent things for us. In the second instance, the
accumulated observational data increases our know-
ledge and adds to our experience.

There are many things that a grown up civil
engineer can tell a young colleague to do. T would
prefer instead, very briefly, to mention three things
that he should never do.

The first is, never use in his practice, idoas,
principles or methods that he himself does not tho-
roughly understand. It is not sufficient merely to
see that a method has been applied successfully by
others and then to use it in his own job. In addi-
tion, it is necessary to understand the principles
involved and see how and with what modifications
such a method can be applied in his own case
successfully.

The second is, never attempt a solution of an
engineering problem before he has formulated and
analysed it down to its bare rudiments.

The third is, never ignore the uncertainties invol-
ved in his design or in his construction and never
be over-confident of his engineering experience and
intuition, or of his theoretical capabilities. He must
always try to combine both, and depending of the
practical situation, to make the appropriate allowan
ces for the unexpected.

21st November 1964.

Tl el w
N.N. Ambraseys, M. JSCE

Imperial College of Science,
London S.W. 7
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