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Preface

On the occasion of the one hundredth anniversary of the tall building, the
natural question emerges: What will the second century hold?

When one looks at the past, the most telling thing is how quickly we've
adjusted to the high-rise life and work habitat. Up until about one hundred
years ago, we could not live much higher than we could climb. But all of that
has changed. In one hundred years mankind has abandoned the habits
learned over hundreds of millions of years. Although some well-publicized
problems have developed, it is remarkable that we have adapted as well as
we have.

In all likelihood, then, we will continue to adjust to the new environmental
conditions that present themselves, if not physically, then sociologically.

So much for preamble. Since the papers in this book were prepared by
leaders in the field, one finds a practical flavor in their projections. Although
breakthroughs can occur, by and large new schemes are incremental. (The
new “world’s tallest” is seldom more than 10% taller than the previous world’s
tallest). Even the most visionary projections in this book have an air of
practicality about them, which augurs well for their applicability to profes-
sional practice.

A few overriding considerations seem worthy of comment at this point:

We learned in the “first century” that we could not ignore the cultural and
social effects of the built environment. So we will see more research on how to
build better and more pressure to consider social and cultural factors in
planning and design.

Ashappened in Western Europe, the United States is reaching an urbaniza-
tion plateau or will reach it in not too many years. Since the correlation is
fairly direct, so also will come a plateau in tall building construction. Less
and less will tall buildings be designed to meet new needs, and more and
more will they be instruments for renewal and the inevitable recycling of the
city.

Quality will be strongly emphasized, because of more experience, greater
sophistication of the client, and the availability of information in readily
accessible form to explain the “how.” The computer will become ever more
significant, and greater attention will be paid to using it correctly.

The way the users of tall buildings relate to their habitat will also change.
People have an opinion about tall buildings and they are expressing it.
Tenants are becoming more sophisticated. For office buildings, the one major

XiX



XX Preface

tenant is looming in importance. The owner is having more influence on
the building.

As Gerald D. Hines has said, there are indications that the desire for more
discretionary time will lead to more residential high-rises close to or in
the midst of downtown office buildings. Downtown living could become the
desired alternative.

Tall buildings will be approached increasingly from the standpoint of an
urban ecology —that what happens to a part can influence the whole. Provid-
ing for public as well as private needs in a tall building project is just one
example (facilities for schools, shops, religious, and other needs). More
attention will be paid to maintaining streets as lively and interesting places.

Will a new “world’s tallest” be built? Will we go a mile high? The answer is
probably “yes” to the first, “no” to the second. With the recent spate of
super-tall buildings on the drawing boards, going to greater heights was in
the back of many people’s minds at the Chicago conference. But in the United
States, at least, buildings of 70 to 80 stories would appear to provide needed
space consistent with economy.

The future, then, is described in depth by papers that go into specific areas.
The material is arranged, as it has been in the past for these monographs,
according to the group structure of the Council:

PC Planning and Environmental Criteria

SC  Systems and Concepts

BSS Building Service Systems

CL Criteria and Loading

SB  Structural Design of Tall Steel Buildings

CB  Structural Design of Tall Concrete and
Masonry Buildings

The contributions of the theme speakers have been incorporated directly
into that segment or topical area that appeared to be the closest in order to
provide the book with the same kind of coherence that characterized the
Third International Conference (Chicago, January, 1986) at which most of
this material was presented. We are grateful to the theme speakers for their
contributions, both as speakers and authors. They include: Paul Goldberger,
Harry Seidler, Bruce Graham, Gerald D. Hines, John Norris, William
Pedersen, and Carl Condit.

This book continues the tradition of the Council on Tall Buildings and
Urban Habitat to incorporate meaningful research and advanced design
information on tall buildings into a comprehensive resource. The Council’s
original five-volume Monograph on the Planning and Design of Tall Buildings
was published from 1978 to 1981 by the American Society of Civil Engineers.
It was followed by Developments in Tall Buildings— 1983 and Advances in Tall
Buildings (1986), published by Van Nostrand Reinhold. High-Rise Buildings:
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Recent Developments was published by the Council in 1986. All of these should
be part of the library of any serious practitioner or student of the high-rise.

We first express our appreciation for the dedication of the Council’s Con-
ference Committee, Walter P. Moore, chairman, together with Hal Iyengar,
and Chandra Jha. We also thank the North American Group Leaders whose
editorial guidance facilitated the completion of this volume. They include
Leslie E. Robertson (PC), Irwin Cantor (SC), Don Ross (BSS), Alan Daven-
port (CL), Jerry Iffland (SB), and Ignacio Martin (CB). The committee
chairmen, vice chairmen, and editors also deserve commendation for their
careful review and editing of the material.

The Chicago Committee on High-Rise Buildings was our host. The person
responsible for all coordination was John Zils, who succeeded in establishing
an atmosphere into which the future projections could be presented and
discussed. Thirty-two countries were represented among the 700 participants.
Some presented, some listened, most discussed, and the exchange was rewarding.

We thank the National Science Foundation for its support of research, of the
collection of needed documentation, and of technical workshops and meet-
ings that led to this volume. We are equally indebted to the Patrons, Sponsors,
and Contributors to the Council and the Federal Emergency Management
Agency, which supported a position of the Conference.

The Lehigh staff, under the production editing leadership of Dolores
Rice, carried out that important work, both global and detail, that is so
essential to the completion of a work such as this. Le-Wu Lu, V. Tuncer
Akiner, Ti Huang, and Graham Stewart contributed their technical editing
skills to the production of the volume. To all we are gratefully appreciative.

Lynn S. Beedle
Editor-in-Chief

Lehigh University
Bethlehem, Pennsylvania
1988
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Second Century
of the Skyscraper



Planning and Environmental
Criteria

Introductory Review

Bill B. P. Lim

ECONOMICS

The real state of economics of tall building development requires more
precise methods of examination of proposals and sensitivities. Studies should
be made on the effect of changes of discount rates, building envelopes, land
costs, income tax rates, borrowing interest rates, and the influence of inflation
and tax strategies as applicable to tall buildings.

TRANSPORTATION

Traffic problems in the proximity of a tall building are affected by the
buildinguse. Transportation within the building, both verticaland horizontal,
isrelated to productivity and efficiency of the operation of the building. While
trip generation data are generally available, a comprehensive procedure is
needed torelate them to the occupancy and use of tall buildings with respect to
elevators, sidewalks; crosswalks, and transit arrangements. Special attention
should be paid to transportation per unit cost of the area.

THE HANDICAPPED AND THE AGED

Whereas architectural requirements for the handicapped and the aged are
well documented in the context of building codes in some countries, there is

1



2 Planning and Environmental Criteria

the need for predesign interviews with the handicapped and the aged so that
modifications of the construction detailing may be made with reference to a
particular site. There should also be an expert study of time and motion of the
handicapped and aged.

INTERNAL ARCHITECTURE

There appears to be an overemphasis by architects in the design of the
external appearance of tall buildings and insufficient attention paid to their
internal architecture. Airconditioning, lighting, and furnitureshould be coor-
dinated and integrated with the external design of buildings.

LANDSCAPE ARCHITECTURE

A comprehensive scheme of the entire street scene is more satisfactory than
mere piecemealing of spaces around a tall building. The streetscape flanked
by tall buildings should be made more human in scale and more suitable for
outdoor living than harsh unprotected open spaces as seen in many down-
town areas.

INVESTMENT AND DEVELOPMENT

The future of investment and real estate development depends on under-
standing the needs of customers and the location of sites. Well-designed
buildings will not necessarily have full occupancy if the sites are not con-
venient. From experience, the location of the site may even be more impor-
tant than the design of the building.

FUTURE TRENDS OF
ENVIRONMENTAL CRITERIA

The next generation of tall buildings will be high quality, upscale, flexible,
energy-efficient, multiple-use, and adjusted to the environment. The clients
are likely to be more enlightened and will be more conscious of the services
provided by the consultants. The criteria for planning and environmental
control, if formulated by code-makers, should be fully justified by the authori-
tiessothatbuildingregulationsdonothinderthedevelopmentoftallbuildings,
which should be self-regulated.



Philosophy of Tall Buildings

The Philosophy and
The Future of the
Skyscraper

Alan Ritchie

It has been stated that the skyscraper and the twentieth century are synony-
mous and there can be no doubt that the tall building is the landmark of our
generation. It is a structural marvel that reaches to the heavens and embodies
human goals to build ever higher. The skyscraper is this century’s most
stunning architectural accomplishment.

But the question of how to design the tall building still continues to taunt,
disconcert, and confound practioners. The swing in taste and style is as
predictable as night and day, and we are at this very moment busy rewriting
the rules of skyscraper design. In the process we are not sure that the right
lessons we have learned are not being discarded for the wrong ones.

A successful skyscraper solution and the art of architecture itself depends
on how well the structural, utilitarian, environmental, and public roles of the
tall building are resolved. Style, any style, must be intrinsic to, and expres-
sive of, these considerations. Architecture is, above all, an expressive art.

The skyscraper has totally changed the scale, appearance, and concept of
our cities and the perceptions of people in them. No doubt it will continue to
do so. But it is more important today than ever that the builder and architect
consider all the factors associated with the design of a tall building and how it
is incorporated into its urban setting.

3



4 Philosophy of Tall Buildings

Looking at the whole historical spectrum of skyscraper design, four sig-
nificant phases can be identified: the functional, the eclectic, the modern,
and what is currently called the postmodern, a term coined more by the
media, for surely our references to modernism have not changed but have
merely broadened.

It is significant that all of the most important structural solutions came
early in the development of tall buildings and in a very short space of time.
Because these structures were concentrated in Chicago in the two decades at
the end of the last century, it was quickly acknowledged and referred to as the
Chicago style.

The period from 1890 to 1920 was considered the golden age of architec-
ture, and there have been few more masterful and original tall buildings
produced than those by the architect Louis Sullivan. Running as counter
current to the already emerging eclecticism, Sullivan believed that the design
of the skyscraper was the translation of structure and plan into appropriate
cladding and ornament and that the answers were not to be found in the rules
of the past.

The eclectic phase produced some most remarkable monuments, employing
many of the styles and ornamentation from the temples of Greece to the
Italian Renaissance. The best examples displayed skilled academic exercises,
composed with ingenuity and drama to answer the new needs and aspirations
of the twentieth century. These designs so beautifully compiled by architects
like Raymond Hood and Cass Gilbert culminated in the famous interna-
tional competition for the Chicago Tribune Tower in 1922. This competition,
which called for “The Most Beautiful and Distinctive Office Building in the
World,” drew more than 200 entries. The selection of the gothic revival
design by Howells and Hood prolonged the eclectic style against the con-
cepts of the modern. For ten years modernism as pioneered by a relatively few
European architects, paralleled a style that would better be termed modernistic.
This style was neither pure nor revolutionary, but fused the end of the
decorative eclectic style with the modernist theories and has become popu-
larly known today as Art Deco.

The early modern or international style skyscrapers are small in number
because of lack of courage on the part of the builder and a reluctance to invest
in a style not yet accepted. But after the Second World War the descendants of
these early modern skyscrapers, such as the McGraw-Hill Building in
Manhattan, came to make up the high modern corporate style, the flat top
glass boxes that have been the focal point of criticism over the past ten years.

These big buildings have taught us a hard lesson. But it is wrong that so
much has been blamed on the esthetics, for such problems owe just as much to
investment patterns and social upheavals. Unfortunately the minimalism of
the modern esthetics let itself to the cheapest corner cutting. Since this is the
most profitable route for the builder to take, it is an elegant and refined
vocabulary that was quickly reduced to bottom line banality. Many are
already grieving the passing; for it is structure in its purest form, enclosed in
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a sheer curtain of shaped and shimmering glass, that has produced some of
the most innovative designs of our time.

These ideas should not be abandoned in a search for ideal answers. After
all, the history of the skyscraper —which is also the history of the century —is
a search for identity.

The signs of the modernist movement are many, as anyone associated with
design has repeatedly heard; the familiar phenomenon in history of chang-
ing values is nothing new. These factors have led to the fourth or current
phase of skyscraper design called postmodern. Unlike our predecessors the
postmodernists want everything back that the modernists had discarded —
history, ornament, context, contrast, variety, symbolism, imagery, and metaphor.
But above all, it is the references to the past and the incorporation of a new
and more permissive architectural vocabulary that make the challenges and
potential greater.

The acceptance of the AT&T building designed by Philip Johnson in 1977
made possible the direction architecture is taking today. Some of the build-
ings now being designed reflect current thinking and show the broadening of
the architectural spectrum. It is now acceptable to project many varying tastes
and styles, both modern and postmodern, such as has been accomplished in
the AT&T Corporate Headquarters, New York (Fig. 1); P.P.G. Headquarters,
Pittsburgh (Fig. 2); 190 South LaSalle St. Chicago (Fig. 3); and International
Place, Boston (Fig. 4).

Whatever the style, the engineering development of the tall building is
one of the truly remarkable chapters in the history of architecture. Structure
is the heart of the tall building design. But structural innovation and esthetic
preferences can expand the choice of solution only as long as the dollar
values work out. Economics is the main contributing factor to large commer-
cial structures today. The modern office building has been standardized as a
central service core surrounded by 15,000 to 25,000 ft* of space. This stan-
dard has been set by business as the optimum work floor area by big corpora-
tions. From this standard the shape of the building is dictated and even the
uniform building module of four or five feet has evolved out of another
economic consideration, the minimum office size. All of these factors have
and will continue to have a bearing in the design of large commercial
high-rise buildings.

Many of the aspects of commercial tall buildings, such as structure, economics,
and floor space, play the same role in the design of tall residential buildings,
as do planning and zoning ordinances. The questions of massing, circulation,
and integration into urban surroundings will continue to have a significant
influence on the development of all tall buildings; and by the very nature of
urban building economics it becomes more and more a matter of getting the
most building for the least cost.

Some believe that the skyscraper has reached the end of the line—that it
has become too large and too destructive. But as long as the cost of land
continues to soar and the need of individuals to improve their standard of
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living is still with us, there will continue to be a need for the high-rise
building. But one must seriously question the giant megastructures recently
proposed for our inner cities and the need they reflect to build taller and
taller. The need for these “supertall” buildings appears to be more the greed
and ego of the builder than necessity or the betterment of life.

What must be avoided is the design of tall buildings as monuments. They
must be integrated into their urban cityscape, and must relate the horizontal
movement at street level with the vertical thrust of the tower. After all, the
ingredients for a tall building are the same. It is only the way they are mixed
together that produces different end results. But whatever the future appear-
ance the skyscraper may take, it must provide a sense of presence and
identity. At the same time it must be for people, giving them a feeling of well
being and enjoyment as well as a place to live and be happy. We should
endeavor to follow what Sullivan expressed almost a century ago: The tall
building must be “A proud and soaring thing.”
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Fig. 1 AT&T Corporate Headquarters
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Fig. 2 PPG Place (Photo by Brian Rose)
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Fig. 3 190 S. LaSalle St. (Photo by Hedrich-Blessing)
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Fig. 4 International Place at Fort Hill Square (Photo by Hedrich-Blessing)



History of Tall Buildings

The Two Centuries of
Technical Evolution
Underlying the Skyscraper

Carl W. Condit

We can no longer argue that the Home Insurance Building was the first
skyscraper (Fig. 1). It was not. Then the question is, what was? Part of my
purpose is to demonstrate that there is really no such thing as the first
skyscraper, although we can certainly make a case for the emergence of the
potential form. My chief argument against the claim for the Home Insurance
Building is that it rests on an unacceptably narrow idea of what constitutes a
multistory high-rise commercial building. Such a structure is a great deal
more complex than what has always been claimed. I am going to use the word
skyscraper for convenience, but it applies to any large multistory commercial,
public, or residential building regardless of its shape or height.

An adequate history of the development of the skyscraper, its urbanistic
and economic antecedents, its genesis, its design and construction, and its
evolution over the past century, must rest on four fundamental aspects of this
particular kind of building —namely, place, structure, utilities, and form. For
years historians paid almost exclusive attention to external form, though in
recent years a few have become interested in its structure and its history. But
that leaves the other two aspects out of the equation, and in the case of utilities
our neglect has been unfortunate. An account of the development of building
utilities as part of technological history has yet to be written, since it consists

11
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Fig. 1 Home Insurance Building, Chicago (1885)
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of a handful of articles and one book, which treats only a very limited aspect
of its subject. The purpose of this paper is to describe in a condensed form the
historical development of modern building technology over the full period
of time in which that evolution took place. In short, the historical growth of
all the technical factors that underlie the ultimate skyscraper form and
continue to be an organic part of that form will be traced. There are about a
dozen parallel and successive lines of evolution, which may be grouped
under four primary headings: structure, safety, internal transportation, and
habitability. All these characteristics must be inherent in the skyscraper or
any other kind of large multistory building that is used by a number of
people on a regular, sustained, daily basis. It is impossible to treat these
dozen or so aspects in strictly chronological terms. They overlap to such an
extent that it will be necessary first to organize them topically, then to give
each major area a broadly chronological survey.

STRUCTURE

Iron Framing

Structure is the oldest technico-material aspect of building, without which
there would be no building at all. We rightly think of the iron frame —that is,
a frame of ferrous metals of various kinds—as an essential characteristic of
high-building construction and it is on this basis that buildings like the
Home Insurance and the Tacoma in Chicago, for example, are given the
place they have in architectural history. There was certainly nothing new
about the iron frame, which had been used for more than a century when the
Home Insurance Building was placed under construction. The first multi-
story building in which floors were supported by iron columns was the Calico
Mill in Derby, England, built in 1792-1793 by William Strutt, who was a
practical builder trained neither in architecture nor engineering. It was late
in the nineteenth century before such formal training became the rule rather
than the exception. The first iron columns had appeared twenty years before
Strutt’s mill was constructed, having been introduced initially in St. Anne’s
Church, Liverpool, in 1772. Iron columns were quickly supplemented by
iron floor beams. Charles Bage provided full interior iron framing in the
Benyon and Marshall Flax Mill, in 1796-1797, at Shrewsbury, England (where
Falstaff played dead on the battle field, Henry IV, Part I). Iron columns were
introduced into the United States by Benjamin Latrobe, one of the great
creative engineer-architects during the formative years of post-colonial building.
The particular work was a church in Washington, D.C., constructed in 1808.
The first iron roof truss was built by William Murdock for a foundry in Soho,
London, in 1810. This truss was also the first metal framework in which there
was a precise distinction between wrought iron and cast iron elements on the
basis of stress, the wrought iron being used for members subject to tension
and the cast iron for those under compression. A long series of experiments
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carried on by William Fairbairn and Eton Hodgkinson established the basis
for this distinction in scientific terms.

Moving rapidly through the chief milestones in the development of iron
framing, we might argue that the Crystal Palace in London, 1851, was the best
known and the most important. It was followed by the warehouses of the St.
Ouen Docks in Paris, 1864-1865, designed by Hippolyte Fontaine, a builder
and inventor who helped to develop the first practical electric motor in 1873
in collaboration with Théophile Zenobe Gramme. If our sole criteria for the
skyscraper are height and structure, then the warehouses of the St. Ouen
Docks would have to take precedence over everything else. They were the
first fireproof, iron skeleton, curtain-walled, multistory buildings ever built.
The entire dead load, internal floor loads, and live loads are carried entirely
on a frame of deep wrought iron girders, smaller cast iron beams, and cast
iron columns, together supporting concrete floors designed for a loading
factor of 31.12 KPa (650 psf), more than enough for a whiskey warehouse and
almost enough for a locomotive. Discussing the United States we turn back a
few years in our chronology. Daniel Badger and James Bogardus, both of
New York, began respectively in 1846 and 1848 to build multistory structures
with cast iron fronts and internal cast and wrought iron frames. By the
mid-1860s in Europe and the United States many of the essential features of
the skyscraper structure were in place, but it was the United States that first
exploited them.

Wind Bracing

A subsidiary but important aspect of structure is one to which an inordi-
nate amount of attention has been paid in the past one hundred years, yet it
goes far back into history. Wind bracing was a medieval invention, first
introduced for wood construction in the large timber-framed house and barn
as they reached maturity in the fourteenth and fifteenth centuries. The
common system was knee-bracing, supplemented in larger structures by truss
framing of various kinds. The structural system of the mature Gothic cathe-
dral was braced against horizontal forces, the key element being the flying
buttress, which is in fact a strut designed to transmit loads across the aisles to
the tower buttresses on the periphery of the structure. The scientific investi-
gation of the interrelations between wind velocity and wind pressure and the
consequences of this pressure for the behavior of structures began in 1664
with the experiments of Robert Hooke, who worked in all areas of the
physical sciences.

Hooke’s pioneer work was carried on in the eighteenth century by John
Smeaton, creator of the Eddystone Lighthouse and one of the great builder-
engineers of his age. Smeaton began his investigations in 1759 and was
concerned with the relation between wind velocity and pressure in the action
and design of windmills. The French physicist and meteorologist Jean Charles
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Borda in 1763 continued these experiments, which went on through the
remainder of the eighteenth century and came to a focus in practical building
with the design of French lighthouses beginning in 1832. Experiments con-
tinued throughout the nineteenth century and into the twentieth, leading in
an irregular way to the formula that we use today for the relation of pressure
and velocity — P = 0.00256V2—an empirical formula that is not susceptible to
dimensional analysis but represents an accurate numerical relationship.

The curious thing is that it was more than 150 years before the scientific
investigations began to bear fruit in iron-framed building. First, wind brac-
ing in the form of knee braces was used in all large vaulted structures of wood,
most conspicuously in churches. If you explore the space between the vault
over the nave and the gabled roof of a large colonial church— Christ Church,
Philadelphia; St. Paul’'s Church, New York; or St. Michael’s, Charleston,
S.C.; for example—you will find a complete system of bracing often in the
form of ship’s knees, so-called because of their use in the frames of wooden
vessels. It was finally introduced for iron construction in the Hungerford
Fish Market, London, in 1835, developed further as a proto-portal as well as
double-diagonal bracing in the Crystal Palace of 1851, and as full portal
bracing in the Royal Navy Boat Store, Sheerness, England, in 1858-1860.

At this stage we reach a mystery, and I am sorry that I cannot yet unravel it.
Henry H. Quimby was the authority at the end of the nineteenth century on
windbracing —its history, its applications in building, the accumulated theory,
and pioneer uses. Quimby said that bracing was introduced into iron-framed
buildings in the United States with the first use of wrought iron columns.
These would have been Phoenix columns, the flanged wrought iron column
invented in 1861. We are reasonably sure that the first building to be constructed
with wrought iron columns was the Brown Brothers Bank in New York, 1863.
We know nothing about the bracing in it, or whether it even had any, yet we
are compelled to recognize Quimby as the voice of authority (Quimby et al.,
1892-93). The ruling view at the time was that if buildings had external
bearing walls of masonry, which all of them did except for the two warehouses
mentioned, the weight was sufficient to render the internal framework and
hence the whole building stable against the wind, so that bracing was regarded
as unnecessary. As late as 1893 Adler and Sullivan’s Stock Exchange Building
in Chicago contained no wind bracing. The Tacoma Building, another
candidate for the status of first skyscraper, had a kind of bracing in the form of
shear walls of brick extending through the height of the structure. Nevertheless,
by the end of the Civil War we know that the necessity for bracing in an
iron-framed building was at least recognized.

Foundations

A third category under the heading of structure is that of adequate
foundations. Piling goes back to classical antiquity and is described by
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Vitruvius, but the watertight caisson of timber sheeting appears to have been
a development of the late eighteenth century. There are illustrations in the
Encyclopedie, the great French compendium of all the arts and sciences of the
age. The pneumatic caisson was the invention of Thomas Lord Cochrane of
England in 1830. It was introduced in the United States by a builder named
L. ]J. Fleming in 1852 and was developed into its mature form by the pioneer
foundation engineer William Sooy Smith. It was given its most conspicuous
demonstration by James B. Eads in his St. Louis bridge (1868-1874) and was
soon recognized as essential for laying down and supporting the foundations
of all large bridges and buildings in unstable, water-bearing soil.

SAFETY
Fireproofing

Under the heading of safety I want exclusively to emphasize fireproofing,
although safety factors are involved in all the technical aspects of building.
We can follow the history of fireproofing in detail once we come to a decisive
and unambiguous starting point. But there was a long antecedent history
which began in the late eighteenth century. The overriding reason for tracing
these origins to the Age of Enlightenment is that it was also the period of the
Industrial Revolution and a new symbiotic union of science and technology.
The French builder Ango introduced hollow clay pots into plaster flooring
apparently in part to lighten the floor, perhaps the beginning of reinforced
concrete because wrought iron beams were incorporated in the plaster work.
But there is equally good reason to believe that the aim was to introduce
trapped air and a refractory material of low thermal conductivity into the
floor. Ango was followed by St. Far, who is credited with building the flooring
of an entire house in this way in 1785.

The mature and progressive development of fireproofing began with the
construction of the Cooper Union in New York. In 1854 Frederick A. Peterson,
its architect, introduced the hollow clay pots into the concrete that leveled up
the floor arches spanning between wrought iron beams. The decisive step
toward a scientific understanding of fireproofing came with a paper delivered
by Peter B. Wight before the New York chapter of the American Institute of
Architects on April 6, 1869. In his paper Wight pointed out for the first time
that because a mill, bank, or any other kind of commercial building is built
with iron columns and beams, concrete floors, and brick walls, it does not
follow that the building is proof against destruction by fire (Wight, 1876;
1878). That has been demonstrated again and again, and if you think the
lesson has been finally learned you are very much mistaken. The original
Metropolitan Fair and Exposition Building in Chicago was destroyed by fire
in January 1967, although it was constructed with reinforced concrete walls
resting on steel rigid frames. It was supposedly a fireproof building, but it
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was filled with combustible materials that burned at a temperature as high as
2,500°F. Nobody needs to know very much to explain what happens when the
temperature of any ferrous metal is raised to 2,000°F or higher.

A long series of experiments on the relation of loss of strength to rise in
temperature was necessary to establish accurate data. What happens to the
strength of exposed iron or steel at elevated temperatures? At what point can
it no longer be counted on to carry the load imposed upon it? How can it be
protected from rapid absorption of heat? Maturity came in fireproofing
techniques with the invention of hollow tile cladding for iron columns and
beams by George H. Johnson and Balthasar Kreischer in 1871. Their inven-
tion was first applied to the iron frame of the Kendall Building in Chicago
during the following year. The necessity for this kind of protection was
finally recognized, but unfortunately the collapse of the Exposition Building
in Chicago was not the last case of the destruction of a supposedly incombus-
tible building. A few years ago a similar case took a very high toll in life as the
result of a hotel fire in Las Vegas.

INTERNAL TRANSPORTATION

The third primary heading is internal transportation. When buildings
passed five stories in height it was no longer possible to ask people to climb
the stairs, especially if it was a prestigious office or department store block.
Some other way had to be found for moving from one floor to another, and the
solution again came from strictly utilitarian structures. The first power-
operated elevators were introduced into English mills about 1835. England
was far ahead of any other country in the century from the mid-eighteenth to
the mid-nineteenth, but by the latter date it was being rapidly eclipsed by the
United States and Germany in technology and industrial development. The
first elevator was a primitive device, an open wooden platform bounded by
rails that was hoisted by ropes in a brick-lined shaft. Hoisting was accom-
plished by winding the ropes around sheaves connected to the belted shafting
of the mill. The apparatus was a homely and unsafe contrivance for the
vertical movement of heavy loads and the workers responsible for the task.

Among the obvious defects of early mill elevators was the absence of any
means to prevent or slow the free fall of the platform in the event of a cable
rupture. The first safety brake, oddly enough, came before the invention of a
practical elevator suitable for the movement of passengers. The inventor,
Elisha Graves Otis, is perhaps the foremost name in the entire history of
elevator technology. He developed an effective though primitive safety brake
in 1851, an invention that logically falls in the second category, safety, as well
as internal transportation. People were understandably reluctant to rise even
a single floor in an elevator if there was a likelihood that it would fall to the
basement floor. Otis achieved the second and perhaps decisive step with the
invention in 1855 of an elevator moved by a separate steam-powered drum.
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He made the first workable installation of an enclosed steam-driven car with
safety brake in the Haughwout Building, New York, in 1857. Three years
earlier, in the New York Crystal Palace, Otis had given his highly melodra-
matic demonstration of safety: He raised the elevator four floors and cut the
cable from which it was suspended. He didn’t come to a gentle stop, but it was
better than falling to the bottom of the shaft.

The hydraulic elevator was the invention of two men working independently,
Cyrus Baldwin of Boston in 1870 and William E. Hale of Chicago in 1873. We
have heard a great deal about builders, developers, architects, and engineers
in Chicago, but only one historian has ever mentioned the Hale elevator, and
his work has yet to be published. The Hale machines were installed in the
Tacoma Building, which has been offered as a better candidate for first
skyscraper than the Home Insurance.

The electrically powered elevator had its primitive beginning in 1880 with
a demonstration model built by Ernst Werner von Siemens, one of the great
creative figures in the pioneer age of electrical technology. A much improved
form with more promise for practical use was introduced by Frank Julian
Sprague in the Park Row Building, New York, in 1897. Sprague’s name ought
to be well known: He was the chief creator of electric railroad traction in the
United States. But Otis was already at work on a much superior model,
having begun his experiments as early as 1890 and having made his first
practical installation in 1894. Before the end of the decade he had produced
an elevator with all the essential characteristics of the modern machine —the
direct-drive electric motor, the cable drum, the counter-weights, the safety
brake, and a system of controls that made it possible to provide smooth
starting and stopping.

HABITABILITY

The last major category is called habitability, meaning all that makes a
building healthy, comfortable, and usable to those who must work or live in
it. The importance of this category is underscored with a little more emphasis
than previously shown. The overwhelming majority of people who use a
building do not care how it was constructed. They do not care how the
building was erected, what it was made of, whether it has a riveted-steel or a
welded-steel frame, or a reinforced concrete frame, whether it has bearing
walls or curtain walls, whether masonry or any other material. But they are
vitally concerned for quite understandable, absolutely essential human rea-
sons with whether the building is comfortably heated, whether it has an
adequate plumbing and water supply system, whether there are enough
plumbing fixtures to serve the users, whether all the factors together guaran-
tee the reliable operation of fixtures, and whether ventilation and air-
conditioning provide reasonable comfort for all.
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Central Heating

Once more we have to go back to the Industrial Revolution. Central hot air
heating was introduced by William Strutt in the Belper textile mill in 1792.
Steam heating was another creation of the prolific team of Matthew Boulton
and James Watt, who made the first installations in mills placed under
construction in 1802. The heating unit was simply a system of parallel pipes
fixed to the walls of the mill. Everyone knows the name of James Watt: In a
series of patents granted between 1769 and 1790 Watt developed the double-
acting reciprocating steam engine with automatic valve and speed control,
the first such feedback control or servo-mechanism. Matthew Boulton, pri-
marily a builder, was his entrepreneurial partner. Like the elevator, the first
heating systems were crude installations, hardly satisfactory for prestige
buildings designed to bring high rents and big returns for their owners. In
America the mechanical inventor and mill-builder Oliver Evans first used
exhaust steam from boilers to provide the source of heat, around 1811 for his
earliest installations. Improvements were slow in coming. Closed-circuit
high-pressure hot-water heating was essentially the achievement of Jacob
Perkins in England around 1831. He had developed a closed-circuit system
in which water under pressure could be raised far beyond the boiling point.
Pipes were so hot as to be dangerous to touch, but they gave off plenty of
heat. One does not have to know very much about the thermodynamic
behavior of fluids under high temperatures to know what might happen if a
small fracture occurred in one of the pipes. The water would immediately
flash into steam and the whole building would be blown up. It happened to
locomotives year after year on the railroads.

A preferable system, a closed-circuit, low-pressure steam-heating system,
was primarily the work of Joseph Nason in the United States, and again a
series of experiments and innovations took place over a number of years
around the mid-century. The chief safety advantage of steam heating is that
the pressure may be reduced much below the atmospheric in a closed-circuit
system. Nason was awarded the contract for heating the Capitol in Washington,
finally completed in 1864 after construction that extended over a period of 72
years. All the essential equipment for a reliable steam heating system —boiler,
valves, pumps, piping, controls—could be found described and illustrated in
the 1861 catalogue of Morris, Tasker and Company of Philadelphia, the
leading suppliers at the time.

Plumbing

After heating, plumbing follows as the most important utility. A building is
simply unusable without plumbing equipment, without hot and cold run-
ning water, toilets, lavatories, fountains, and if it is a hotel or apartment



20 History of Tall Buildings

building, bathtubs and showers. Three factors had to be brought together at
the requisite level of maturity for a reliable plumbing system: first, a pressure
water supply; second, the necessary fixtures with valves, faucets, seals, and
traps; and third, piping. An early and for long an isolated pressure water
supply system, with steam-operated pumps, was built in England in 1712.
The primitive steam engine was the type invented by Thomas Savery in 1698.
To the best of my knowledge the first metropolitan water supply system
constructed on a scale adequate to the needs of the new commercial and
industrial city of the nineteenth century, was the Croton Aqueduct and
Reservoir of New York, 1839-1842, one of the many achievements of John B.
Jervis in the formative years of American engineering. The gravity water
supply system with its associated siphons and storage facilities provided
water at a 30 m (100-ft) head, sufficient for the plumbing equipment that was
to come in the city within the next few years.

The flush toilet and the lavatory, with associated valves, seals, and traps,
appeared in the latter part of the eighteenth century, but the history of this
area of technology has scarcely been touched. One of the important figures in
the development of the toilet was Joseph Bramah, the foremost locksmith of
England in the full tide of the Industrial Revolution. Benjamin Latrobe is
again an important figure in American technology. In the same year in which
he introduced the iron column, he built a house with the bathtub, lavatory,
and toilet in the same room, making possible the centralized plumbing stacks
necessary in a multistory building. He was thus responsible for the curious
use of the word bathroom in the United States: When you ask your hostess
where the bathroom is she does not assume that you plan to take a bath.

With respect to piping, the traditional cast-iron type was clumsy, oversized,
and difficult to work, especially in large multiple installations. Wrought iron
pipe was seen to be far superior, and once more it was Morris, Tasker and
Company who were responsible for its first manufacture. As in the case of
heating, all the essential equipment—fixtures, piping, vales, boiler —could
be found in the Morris Tasker catalogue of 1858.

Artificial Lighting

The origins of artificial lighting bring us back once again to the eighteenth
century. The first coal-gas illuminant to supply multiple fixtures was installed
by William Murdock in his own home at Redruth, England, in 1779. The first
multiple installation for a large multistory building came with the construc-
tion of the Philips and Lee Mill at Salford, England, in 1802. Boulton and
Watt were the builders of the mill and William Murdock installed the light-
ing system. Electric street lighting in its early form depended on Humphrey
Davy’s invention of arc lighting in 1813, but it was slow in superseding the
almost universal gas lighting, which was introduced initially in London in
1814, in Baltimore, 1817, for the first American installation, and in New York,
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1825. The proponents of arc lighting, however, were an enthusiastic lot, and
by mid-century they were recommending it for universal application, interiors,
exteriors, and anything in between. Before very long incandescent lighting
was to take the place of all previous forms. Electrical illumination goes back
to the experiments and discoveries of Galvani, Volta, and Faraday, whose
names are enshrined in the daily vocabulary of electrical technology. After
many experiments conducted from 1879 to 1884 practical incandescent light-
ing was finally realized by Thomas Edison in the United States and Joseph
Swan in England.

All large multistory buildings with electric lighting systems incorporated
their own generating plant, but as we move toward the end of the nineteenth
century these gradually gave way to the purchase of electricity from a central
power station. The ancestor of them all was the Edison Station on Pear] Street
in New York, opened in 1882, in preparation not only for the incandescent
light but the newly invented telephone as well.

Ventilation

The subject of induced-draft ventilation is virtually a closed book. We have
only two names, one at the ancestral origins, the other at the beginning of the
period of maturity. The French physicist and meteorologist Jean Théophile
Desaguliers in 1736 introduced hand-operated centrifugal fans into the holds
of naval vessels. The boys who were paid to operate them were called ventilateurs,
which is the beginning of the technology and the vocabulary of ventilation.
Probably the single best known name in the United States was Benjamin
Franklin Sturdevant. In a series of experiments initiated in 1855 Sturdevant
developed a steam-operated power-driven fan by means of which he could
blow air into ducts throughout an entire building. An early installation of
great size is in the Cooper Union, New York, where a fan of 3.5-m (12-ft)
diameter supplies forced-draft ventilation to the entire building.

CONCLUSION

It is no coincidence that the primary inventions came from England, to
some extent from France, and that most of them found their practical expres-
sion in the United States. It was in this country that fireproofing, central
heating, and reliable plumbing equipment found their first full use. If one is
going to choose the buildings that are the milestones, there is no question that
the hotel was the decisive building type. Hotel standards in the United States
rapidly rose above the level in England and on the Continent except for a few
aristocratic spas, where only royalty and the rich might have stayed.

The first hotel to embody the plumbing techniques I have described was
the Astor House, 1838-1842, in New York, the building of which coincided
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with the construction of the aqueduct system that made its plumbing installa-
tion possible and workable. An even more advanced work was the Fifth
Avenue Hotel, 1857, in New York, marked by the highest standards of
utilities and the first hotel elevator equipped with a safety brake. Meanwhile,
the builders of the English Houses of Parliament, 1837-1860, had raised the
Victoria Tower at one end to a height of 101 m (331 ft) by means of an internal
iron frame and external bearing walls of masonry. As I said earlier, if the sole
criterion for the first skyscraper is iron skeleton, fireproof, curtain-walled,
multi-storied, concrete-floor construction, then the warehouses of the St.
Ouen Docks in Paris, 1864-1865, are the obvious candidates. But without
utilities the building is uninhabitable for human beings, so that it must be
equally obvious that the warehouses do not qualify as skyscrapers, anymore
than does the Victoria Tower.

Ifthereisabuilding in which most of the technical factors T have described —
structural system, elevators, pressure plumbing, central steam heating, mul-
tiple illuminating fixtures connected to a central supply —are present at the
requisite level of maturity and reliability, a high-rent prestige building, it is
the Equitable Life Assurance Building of New York, 1868-1870. The archi-
tects were Arthur Gilman and Edward Kendall, who, while the building was
in the process of design and was expected to cost a fortune, called in George
B. Post, a civil engineering graduate of New York University, as a consultant.
Post radically revised the structural system: The court walls were treated as
true curtain walls supported on an iron skeleton. Other changes followed,
and the total cost was reduced by $330,000 as a consequence, but with no
sacrifice to the elegance of this Second Empire palace clothed in granite and
marble.

To show his gratitude to Post, the Equitable president, Henry B. Hyde,
invited the engineer-architect to occupy the office at the highest level of the
building, at the highest rent, double the going rate for New York office space.
It was height that gave the building its prestige, and the elevator that made it
readily accessible. And all this was translated into financial terms for Post:
When he needed larger quarters he sold his Equitable lease for $6,000, the
equivalent of about $180,000 today. For the first time, first-class commercial
building was defined not only by architectural design but by elevators, plumbing,
heating, and lighting as well. And we now know, thanks to very recent
research (Larson, 1981), that the same company’s new building in Chicago,
originally known as the Kendall and erected in 1872-73, was in one respect
even more advanced than its New York predecessor. It was in this building
that Johnson and Kreischer installed the first tile cladding for iron columns
and beams. The guarantee of safety against destruction by fire and the easy
movement from floor to floor provided by the elevator emboldened Hyde to
add two more stories to the height of the company’s New York counterpart. If
we are tracking down the origins of the skyscraper we have certainly reached
the seminal stage in New York and Chicago around the year 1870.
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History of Tall Buildings

The Relative Value of
Invention and the History
of Tall Buildings

Tom F. Peters

History is as mutable as the criteria on which it is based. Does tall building
history originate with the stiff post-and-beam frame or perhaps with tubular
structure? The answer depends entirely on our point of veiw. Is the use of
modern steel crucial to the development of the stiff frame connection or is it
the abandonment of the cast-iron column? The answer is “yes” to both, which
makes it very difficult to posit the beginning of tall building construction as
we understand it today. Was or is the curtain wall of any interest in this
development at all? Again the question is not an easy one, nor the answer
obvious. All the answers depend more on the current interest of the questioner
than on any absolute standard of “truth.” But that doesn’t make them any
the less interesting as they determine not only a chronology of invention but
also the determination of historical value and our understanding of engi-
neering culture.

WHAT IS HISTORY?

History is a complex subject, ruined for most of us in elementary school
where it is taught by grasping at the only testable facts: names and dates.
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But history is not names and dates—it is questions aimed at our culture, our
problems, and our development, and checked against recorded material.

History is therefore as mutable as the criteria we apply to our questioning.
The facts may be incontestible, but the meaning we invest them with and the
value we assign them are entirely dependent on how we view our world and
how we ask the question. History can be compared to a walk along a river,
the flow of time. From any position on the river bank the opposite shore
presents a landscape, looking back up the time scale, across at the present,
and downstream toward the future. As we, the observers, move along the
bank with time, we see the same landscape, past, present, and future, from a
different angle each time. Objects that loomed large before are now smaller
than those that had appeared insignificant and vice-versa. Objects we had
thought to know intimately appear novel when viewed from a different angle
and under a different light. Therefore the very nature of history requires
that it be rewritten from time to time in order to make it relevant to our
current viewpoint. It is a reflexive, analytical tool used to help understand
the present world and its problems.

So it is with the history of tall buildings. In order to orient ourselves within
such a field it is convenient to determine salient features—in other words, to
assign beginnings to a development. But what are the relevant developments
and what do we consider to be a beginning? The question is more complex
than we would first imagine.

DEVELOPMENT OF TUBULAR CONSTRUCTION

First of all: is it really the stiff post-and-beam frame that determines the tall
building? This question would never have been asked if Fazlur Kahn had not
begun to design tubular structures for tall buildings in the late 1950’s. Today
many, if not all of the tallest buildings, are designed in some configuration of
tubes. And if we research the history of the tube, we can trace an interesting
genealogy, starting for all practical purposes with a bridge of 150 Bavarian
feet in span over the Oker River at Brunswick in Germany in 1824, which
used tubes of cast iron in compression for the first time. The developer of the
system, Georg von Reichenbach, reported having seen a large tubular tripod
in Britain in 1792 when he was there on a voyage of industrial espionage (von
Dyck, 1912). And we know that the idea of tubular construction originated
apparently with John Nash in 1799 (Mehrtens, 1908). Samuel Wyatt (von Dyck,
1912) in 1800 in Britain had been written about by Friedrich Wiebeking in
Germany and Emiland Marie Gauthey in France (Mehrtens, 1908) before the
Oker Bridge was erected. Nevertheless, we can posit a small beginning here.

The problems of a tube in compression are not the problems of the
cantilever, but we can recognize an inkling of the ideas that will later charac-
terize tall buildings. Tubular arch construction was adopted by Antoine
Rémy Polonceau in the Pont du Caroussel of 1839 over the Seine in Paris
(Mehrtens, 1908), in an identical one erected over the Guadalquivir in Seville
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in 1851, and finally by James Eads in the celebrated Mississippi Bridge at
St. Louis in 1876.

The first large-scale use of a tube in construction, this time in bending, was
in the wrought iron Britannia and Conway bridges by Robert Stephenson
and William Fairbairn built between 1845 and 1850 in Wales. Then, soon after
the building of these bridges, engineers on the European continent began to
launch prefabricated tubular bridges, the so-called Red Bridge over the Aare
River in Berne in 1858 (Peters, 1981). Now we encounter the cantilever in
tubular construction for the first time, and the connection with the modern
tall building is closer. An essential difference between such bridges and the
tall building lies in their foundations, but tower foundations had, of course,
long been known in construction.

Masonry towers had also been built as tubes ever since the Middle Ages in
Europe, even if the system had not been recognized for what it was. The vault
placed atabout 1/3 of the height of the brick Asinelli Tower in Bologna (Fig. 1)
in 1119, demonstrates that the builders were well aware of the problem of
torsion in such slender, tall structures and even knew how to counter it
(Council on Tall Buildings, 1981). Iron rods as tension reinforcement for
slender bridge piers had occasionally been suggested in order to make the
tubular behavior of masonry even more perfect (Stussi, 1943/1944).

It was not until the first quarter of this century that the tube was tried in
steel. Ralph Modjeski was the first to build bundled tubes of steel for the
towers of his Philadelphia-Camden Suspension Bridge, proposed in his
report of 1921 and finished in 1926 (Modjeski, Webster, and Ball, 1927). This
bridge was followed by the Oakland Bay Bridge towers and by Joseph Strauss
and Clifford Paine’s Golden Gate Bridge towers of 1938. These last, at 210 m
(690 ft), doubled the height of the Philadephia-Camden towers. Thus we
finally have all the elements of the extremely high bundled tube system for
tall buildings together in one structural type. The towers of the Golden Gate
Bridge were just 10% shorter than the Woolworth Building of 1913 and 55% of
the height of the then tallest edifice, the Empire State Building of 1931.

But who is to say in all this development when that part of the concept
appeared that specifically constitutes the tall building tube? Which portion
of the concept is the crucial evolutionary one and which parts are only
contributory? That brings us back to our first question: What do we consider
to be a true beginning? The answer, of course, is that it depends on what
we regard as the chief element of the concept, and that can change as our
preoccupations with this form of structure are modified by our current interests.

SKELETON AND SKIN

The same is true of the development of the post-and-beam frame system
itself. Until recently the steel frame was considered, together with the evolu-
tion of the curtain wall, to be the crucial element in the evolution of the tall
building. The Council on Tall Building’s Third International Conference in
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Fig. 1 Garisenda and Asinelli Towers in Bologna (Courtesy: Luigia Binda and Giannantonio
Sacchi)
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1986 was timed to coincide with the centenary of the building of the Home
Insurance Building by William Jenney, and it was there that the point was
closely reexamined.

The structure of the Home Insurance Building was, according to the
contractor William Starrett (1928), the first in which the exterior walls were
not self-supporting but rather carried by the spandrels of the frame. In part
this may be true, but only in part. The building commissioners forbade the
placing of columns in the party walls, so that these, at least, were still
self-supporting (Randall, 1949). The ground floor was also a self-supporting
structure with walls of stone. In 1872, more than a decade before the design of
the Home Insurance Building, a remarkable structure had been erected for
the Menier Chocolate Factory in Noisel-sur-Marne by an otherwise unknown
architect, Jules Saulnier (1817-1881). This building had a frame of wrought
iron with riveted connections. Some internal cast-iron columns supported
the central part of the girders (Marrey and Chemetov, 1976). But these are
conspicuously missing on the ground floor. Their role on the upper floors is
therefore of relatively minor import to the frame as a whole. Even before this,
the St. Ouen dock warehouse built by Hippolyte Fontaine in 1865 had
sported a similar, if not so clearly developed structure (Skempton, 1959/1960).

Whereas the Home Insurance Building had no framing provided for
stiffening, the Menier Building was entirely braced by triangulation, and the
brick exterior walls were genuine curtain walls which, however, carried their
own load over three stories before resting on the lower part of the iron frame.
Again it is a value judgement as to which aspects of the independence of
frame from skin one chooses to give precedence. However, even though the
Menier Factory building may have been the “truer” frame, it had very little
immediate influence, whereas some of Jenny’s work did.

Jenny had been educated at the Ecole Centrale des Arts et Manufactures in
Paris and, although he had long settled in Chicago by the time the Menier
building was erected, he may very well have retained personal or perhaps
even professional contacts in France and may even have known of it (Turak,
1966). The Menier Building is only the most extreme example of a develop-
ment that had been going on in France and in Britain for several decades
before that. Two glass curtain walls had been erected as part of buildings in
Liverpool by the engineer and builder Peter Ellis as early as 1864 and 1866,
but the Menier Building is the one of which Jenney might most easily have
had knowledge.

I do not wish to say that Jenney was of no consequence in the development
of frame construction. On the contrary, it is indubitable that Jenney, trained
in the same school as, and graduating a year after, Eiffel in 1856, had an
equally profound influence on the evolution of iron frame construction,
albeit in an architectural rather than in an engineering sense. In fact, Jenney,
not being originally an architect, and yet working within that profession, was
uninterested in many, if not all of the formal preoccupations that prevented
architects from clearly conceiving a novel formal expression for a new struc-
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tural type (Turak, 1966), which proved to be a definite advantage, particu-
larly since Jenney trained a whole school of architects who were to become
influential in this development. But our interest is focused here on primacy
of invention, originality, and clarity of concept in engineering matters.

Another aspect of the preeminence of the Home Insurance Building over
all others that were then going up in New York, Chicago and elsewhere, is
that Jenney was convinced to use steel beams for the first time in the four top
floors of his structure. This decision was courageous on Jenney’s part, as the
long-term behavior of the material in structures was not yet well known, and
it was a decision that Eiffel, for instance, never dared to take. But brave as it
was, it was nevertheless of no immediate consequence as far as the develop-
ment of frame structure was concerned, for two reasons. In the first place,
in many cases the steel of the time was little more than wrought iron without
the laminated slag inclusions, meaning that the new material contained very
little, if any carbon, and that it was therefore extremely ductile and probably
quite different from the standard mild structural steel of a few decades later.
Then too, whether or not the material of the upper story girders was steel
in our sense or not, the columns of the building remained cast iron. And it
is impossible to effect stiff frame connections between cast-iron and either
wrought iron or steel members.

The use of different materials for the columns and girders of high-rise
frames remained a serious hindrance to the evolution of a stiff frame for many
more years. There were a few exceptions, the most notable being the Rand
McNally Building and the Fair Store, which were both completely of steel.
The Rand McNally Building of 1890 had a completely riveted frame, except
for the ubiquitous party walls, which was designed by the architectural firm
of Burnham and Root. The Fair Store was built in 1891 by Jenney and Mundie
(Randall, 1949). These were, however, just like the Menier Factory building
in France, unique examples, perhaps forerunners, but not yet indicative of a
general development. Cast-iron columns continued to be used almost univer-
sally until the collapse of the almost completed frame of the Darlington
Building in New York on March 2, 1904. This accident appears to have been
the chief cause for the change in codes, which thenceforth banned the use of
structural cast iron. As far as the evolution of the stiff frame is concerned, or
what Freitag (1901) called “cage” as opposed to “frame” construction that
required secondary means of stiffening, the banning of cast iron may have
been a crucial step in the evolution of the “skin-and-skeleton” building,
which has received far too little attention to date.

THE CURTAIN WALL

Given the forty-year period in which most of the current history of high-
rise was first examined, from Giedion and Starrett in the late 1920s through
Condit in the 1960s, it is clear why so much attention was paid to the
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development of the independence of the skin from the frame, in other words
to the curtain wall. Here is an excellent instance of the decisive influence of
criteria on the writing of history discussed at the outset. From the present
standpoint, as interest increases toward tubular systems and composite
construction, the curtain wall is of less concern today than it was then. In fact
it may already seem rather strange to the modern builder that one would
even consider disregarding such large and well-positioned contiguous sur-
faces for the transference of both gravity loads and for stiffening.

Historically, however, the preoccupation with freeing the skin from the
structure was not an illogical one. In traditional low-rise construction, masonry
walls formed the primary loadbearing structure of buildings, occasionally
supplemented secondarily by interior columns. The stiffness of the column-
to-beam connection was of little consequence as the primary transference of
all horizontal loads transpired between the beams and the walls. Such a
system is of little use in construction over 16 floors and is a great encum-
brance long before attaining that height, as the few examples that were
actually built demonstrated. Relying solely on the columns for gravity loads
meant shifting the transference of the horizontal loads from the beam-to-wall
connection to the beam-to-column connection. Thus the importance of the
wall was reduced and the stiff frame conceived. It was logical then that the
interior wall should be reduced to a shear membrane and the outer, for
reasons of natural lighting, to a mere skin.

Now that this has been thoroughly achieved, such a clear separation is no
longer necessary, and our preoccupation with the history of the curtain wall
and with its construction can become less important. Structures once consid-
ered of prime importance in the development of the frame may today be
placed historically in another context. They do not lose their historic im-
portance, but they do now share the limelight with structures demonstrating
other concerns, for instance with those that document the evolution of the
bundled tube concept.

CONCLUSION

The object in tracing briefly some aspects of development of the historian’s
interest in tall buildings is to show the relative nature of the primacy of
invention, interesting though it may be. It may go against the grain of those
who seek to establish heroes in the history of engineering, but it is a far
more complex way of understanding development with more subtle ramifi-
cations for contemporary interests. I also intended to show how contempo-
rary the concerns of history really are, to demonstrate how historians attempt
to understand the problems of our time using other methods than those of
engineers, and what the value of such approaches may be for designers when
battling for the clarification of structural concept and for simplicity in
building.
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History of Tall Buildings

Evolution of the Skyscraper:
A History of the
Tall Building in Chicago

C. William Brubaker

Chicago enjoys a rich architectural heritage. The city is known worldwide
for its outstanding buildings. No single style prevails; Chicago thrives on
diversity. The city uses a great variety of old and new structures of remarka-
bly high quality.

The tall building evolved here. We celebrate the first hundred years of the
skyscraper and plan for the second century.

THE SKYSCRAPER IN THE CITY

The three most famous skyscraper skylines are experienced in Chicago at
the edge of Lake Michigan, in New York City on Manhattan Island, and in
San Francisco by the Golden Gate.

In the last third of the nineteenth century, tall buildings evolved in Chicago
and New York City, and skyscraper became the symbol of those cities. The
idea, an American invention, was a great success and spread throughout the
country and throughout the world, creating high density centers for com-
merce that provided convenience, efficiency, excitement, and entirely new
concepts of architecture, engineering, and planning.

33



34 History of Tall Buildings

These high-density, high-rise, activity centers became the focal points for
expanding urban areas. Today, one cannot visualize San Francisco without its
towers. For better or worse, in Hawaii, Honolulu’s Waikiki Beach is a high-
rise urban environment. Atlanta, Dallas, Houston, (and Mexico City, Cairo,
and Hong Kong) are tall building cities or have tall building downtowns.

THE RACE FOR HEIGHT

For centuries, mankind has given important structures special height.
Gothic cathedrals reached upward. Since before the sixteenth century, the
campanile at St. Mark’s in Venice has been a landmark. Its romantic slender
form inspired many American towers in the twentieth century, such as the
Ferry Building Tower in San Francisco and a number of skyscrapers in New
York City, especially the 1909 Metropolitan Life Tower.

In the 1860s, all of the prerequisites for the skyscraper had developed,
including the elevator (Otis’s first practical elevator was installed in 1857),
available ferrous metal, fire protection systems, and a need for tall buildings.
In the design of innovative buildings like the Home Insurance Building in
Chicago, completed in 1885, these components came together as an entirely
new kind of architecture, the skyscraper office building.

These structures were built higher and higher. In the 1890s some buildings
were over 91 m (300 ft) high; in 1913, the Woolworth Building rose to 242 m
(792 ft). By 1930, the Chrysler Building in New York was over one thousand
feet in height, and in the following years, the Empire State Building was
completed at a height of 381 m (1,250 ft) —a record that stood until 1974 when
Chicago’s 110-story Sears Tower reached 443 m (1,454 ft). That record will be
topped. For example, New York City’s “Television Tower,” publicized in
1986, would have 150 stories and a height of 509 m (1,670 ft). However, the
future “world’s tallest building” won’t necessarily be in Chicago or New
York City.

NOT ONLY OFFICE BUILDINGS

Tall buildings were originally designed to be office buildings, but in recent
decades, many different functions are accommodated in skyscrapers. Apart-
ments and hotels are conspicuous, but high-rise buildings also serve hospi-
tals and universities.

Different functions are combined into a single structure in the mixed-use
development concept. On Chicago’s North Michigan Avenue, the Hancock
Center, Water Tower Place, and 900 North Michigan, buildings include
shops, restaurants, theaters, banks, offices, hotels, apartments, and parking.
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EARLY CHICAGO

Marquette and Joliet visited the area in 1673 and noted the strategic
location where a short canal could link the Mississippi River to the Great
Lakes, but nothing happened until 1803 when Fort Dearborn was built. The
small village was incorporated in 1833, and in 1848, the first canal and first
railroad served Chicago. The wood and brick community boomed, but in
1871, the Chicago fire destroyed the city. It was rebuilt rapidly and fireproof
materials were extensively used in the new buildings.

THE RISE OF THE SKYSCRAPER IN CHICAGO

A few of the buildings built immediately after the fire still survive. The
1874 8-story Delaware Building stands at Randolph and Dearborn, carefully
restored (Fig. 1).

Some of the pioneer buildings have not survived. Many were demolished
to make way for taller structures. The 10-story Home Insurance Building,
designed by William LeBaron Jenney, was completed in 1885, but it was torn
down in 1931. Historian Carl Condit, in his book, The Chicago School of
Architecture called the Home Insurance Building “the decisive step in the
evolution of iron and steel framing” (Condit, 1964)

In 1887, the Marshall Field Wholesale Store (demolished in 1930 to create a
parking lot) by architect H. H. Richardson, was occupied. Its heavy walls of
rusticated granite and arched windows influenced designer Louis Sullivan of
Adler and Sullivan, in his design for the Auditorium Building (Fig. 2). This
was an early mixed-use development, combining a 4,237-seat theater, hotel,
and office building, which today houses Roosevelt University.

On the LaSalle Street canyon at Adams Street, we continue to experience
the hundred-year-old Rookery, by Burnham and Root, which continues the
Romanesque tradition (Fig. 3). A few years later, in 1891, the same architects
completed the Monadnock, at 16 stories, the world’s tallest masonry-bearing
building. This extremely simple and straightforward, undecorated brick
building is an important landmark, but the evolving new concepts of steel
framing made its kind of construction obsolete.

THE STEEL FRAME EXPRESSED:
THE CHICAGO SCHOOL OF ARCHITECTURE

An entirely new idea evolved in the 1890 decade; thick masonry bearing
walls were replaced by steel framing. In Chicago, this efficient new method of
construction was not hidden behind eclectic facades but was clearly expressed.
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An honest gridiron pattern of columns and beams gave the new Chicago
architecture a new appearance. No longer were tall buildings Romanesque
or Gothic.

In Chicago’s Loop, we still enjoy Holabird and Roche’s 16-story 1894
Marquette Building, D.H. Burnham and Company’s 1895 Reliance Building
(Fig. 4), and Louis Sullivan’s 1899 Carson Pirie Scott Store (Fig. 5).

EFFECT OF THE 1893 WORLD'S FAIR

This Chicago School of Architecture, however, was destroyed by new forces
of eclecticism, demonstrated forcefully at the 1893 World’s Columbian
Exposition, where eastern architects educated at the Ecole des Beaux Arts in
Paris imposed the old architecture of Europe on the “White City” World’s
Fair buildings. Americans were impressed, and they wanted Greek temples,
Roman banks, Renaissance and Gothic skyscrapers.

For thirty years, historic styles were common. The Wrigley Building of
1921 is a “Renaissance” design, the Continental Illinois Bank of 1924 is
“Roman,” and the Tribune Tower of 1925 is “Gothic” (Fig. 6).

THE VERTICAL STYLE

In the late 1920, tall buildings expressed a new idea—the vertical style—
with walls of limestone and vertical strips of windows, symmetrical stepped-
back forms, and nontraditional streamlined art deco ornament. Also, these
buildings were taller. Examples include the Civic Opera, Daily News (Fig. 7),
Board of Trade, Palmolive, and the 333 North Michigan Avenue building,
which is a vertical style masterpiece designed by Holabird and Root in 1928.

BACK TO BASICS: THE 1950s AND 1960s

Very little new construction occurred in Chicago during the depression
years of the 1930s and the war years of the 1940s. Then, in 1952, the twin
860-880 North Lake Shore Drive Apartments, designed by Mies van der
Rohe, were completed (Fig. 8). Again, as in the 1890’s, the steel frame was
clearly expressed. The buildings proved to be a great economic success and
inevitably were copied in Chicago, throughout America and the world.

Meanwhile, Skidmore, Owings & Merrill’s 1956 Inland Steel Building was
built in the Loop, one of the first excellent and innovative office buildings to
enhance Chicago’s central area (Fig. 9).

Three outstanding structures, each with a plaza, were constructed at the
heart of the Loop in the 1960s: (1) the Civic Center by SOM, C. F. Murphy
Associates, and Loebl Schlossman and Bennett (with 87 feet long bays and
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columns, spandrels and mullions of Cor-ten steel); (2) the Federal Center by a
team of architects, which included Mies van der Rohe; and (3) The First
National Bank of Chicago (Fig. 10) by C. F. Murphy Associates and Perkins &
Will (with a lively multi-level plaza that attracts thousands of people on a
pleasant day). For the United States Gypsum Building, 1963, Perkins & Will
explored new ideas: The Greek Cross plan is turned 45° on the Wacker Drive
site, and the gypsum crystal inspired the polyhedral forms (Fig. 11).

Then, Bertrand Goldberg designed Marina City, with two 60-story circular
concrete towers plus other elements, to create a popular riverside mixed-use
development. Schipporeit-Heinrich designed Lake Point Tower, with 70
stories and a height of 645 feet, making it the world’s tallest reinforced
concrete building in 1968. Finally, at the end of the 1960s the John Hancock
Center, by SOM, was completed not in the Loop, but on North Michigan
Avenue (Fig. 12). With wind-bracing expressed, this tapering steel-framed,
mixed-use skyscraper is 337 m (1,105 ft) tall.

NEW HEIGHTS AND NEW HUMANISM:
THE 1970S AND 1980S

The Amoco Building overlooking Grant Park (Edward D. Stone and
Perkins & Will) is Chicago’s second tallest, while Sears Tower (SOM), also
completed in 1974, is not only Chicago’s tallest but also the world’s tallest
building with 110 stories of offices rising 1,454 ft (Fig. 13). Even higher
buildings have been proposed, but one can question the wisdom of some of
the proposals.

Water Tower Place, a mixed-use development on the Near North Side,
proved to a popular visitor magnet and great economic success. Architects
Loebl, Schlossman, Bennett & Dart with C. F. Murphy Associates wisely set
the 62-story tower back from North Michigan Avenue.

One Magnificent Mile (SOM) followed in 1983. Meanwhile, in the Loop, the
Xerox Center (Murphy-Jahn), State of Illinois Center (Murphy-Jahn), Three
First National (SOM), 33 West Monroe (SOM), 30 South Wacker (Fujikawa
& Johnson), Associate Center (A. Epstein), 333 West Wacker (KPF and Perkins
& Will), and 123 North Wacker (Perkins & Will, Fig. 14) add to Chicago’s rich
architectural heritage and maintain the city’s reputation for innovation,
quality, and diversity in the design of tall buildings.

THE SECOND CENTURY OF THE SKYSCRAPER

Some of the early skyscrapers have not only survived but have been
restored and adapted successfully to new uses. The hundred-year-old Rook-
ery is being preserved and restored as a first-class office building. The
82-year-old Railway Exchange Building has been beautifully restored as the
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Santa Fe Center. The 95-year-old Manhattan office building has been con-
verted into apartments, and the Sears Store (originally the Second Leiter
Building of 1891) has been converted into offices.

The lesson is clear: Tall structures will stand and serve more than one
hundred years, even though users may change. The skyscraper has proven to
be a flexible and adaptable structure.

Future tall buildings will be “intelligent buildings,” accommodating chang-
ing communications, computer, and other electronic systems. They will be
more energy-efficient. Walls will not be identical in all directions, but will be
designed in response to the facts of climate and orientation. Walls will be
solar energy collectors, putting spandrels and windows to work with photo-
voltaic systems incorporated into these enclosing components.

Buildings will be lighter weight, more accurately engineered and more
efficient, and therefore more economical. (Current planners often forget this
lesson from Buckminster Fuller!)

Composite structures will be more common. Steel, concrete, aluminum,
and other materials will be combined into more rational, efficient, factory-
made parts.

The mixed-use development idea will continue to thrive. The mix will
change from time to time. Recreational, educational, cultural, and health
care facilities will be a part of the rich mix.

Three dimensional urban planning systems will evolve; upper level sky-
lobbies will be linked to the sky-lobbies of neighboring buildings with
bridges occasionally (an old idea whose time still has not come).

Will buildings be taller? Technical problems will not limit height, but
efficiency and economics, regulations and zoning, safety and human response
will temper interest in building taller than 100 stories. However, when all
these factors are in balance, we can expect, and plan for, super-tall buildings
during the second century of the skyscraper.
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Fig. 1 Delaware Building, built in 1874, survived the Chicago fire (Photo by Steven A. Herrlin)
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Fig. 2 The Auditorium, built in 1899, designed by Louis Sullivan (Photo by Hedrich Blessing)
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Fig. 3 The Rookery continues the Romanesque tradition (Photo by Hedrich Blessing)
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Fig. 4 D. H. Burnham and Company’s 1895 Reliance Building (Photo by Hedrich Blessing)
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Fig. 5 Carson Pirie Scott Store (1899) by Louis Sullivan (Photo by Hedrich Blessing)
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Fig. 6 Tribune Tower (Photo by Hedrich Blessing)
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Fig. 7 Vertical style Daily News Building (now Riverside Plaza) (Photo by Hedrich Blessing)
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Fig. 8 Twin Towers of 860-880 North Lake Shore Drive Apartments (Photo by Hedrich Blessing)
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Fig. 9 Inland Steel Building (Photo by Hedrich Blessing)
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Fig. 10 First National Bank of Chicago by C. F. Murphy and Associates and Perkins & Will
features multi-level plaza (Photo by Hedrich Blessing)
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Fig. 11 United States Gypsum Building (Photo by Hedrich Blessing)
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Fig. 12 John Hancock Center on North Michigan Avenue (Photo be Hedrich Blessing)
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Fig. 13 Sears Tower, tallest building in the world (Photo by Hedrich Blessing)
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Fig. 14 123 North Wacker (Photo by Cabanban)



Social Effects of the Environment

Time's Arrow: Tall Moving
Targets And
Social Research

David Cooperman

SOCIAL EFFECTS TRENDS AND
RESEARCH PROBLEMS

A comparison of accounts of interest and inquiry into the social impact of
tall buildings over the past two decades with current concerns of the public,
planners, architects, and engineers discloses that a problem shift is occurring.
Not too long ago the focus was primarily on the problematic aspects of tall
buildings such as crime, poverty, family security, environmental pollution,
and psychological well-being. Some of these themes continue, but at a much
lower level. Environmental psychologists continue to examine microlevel
behavior, and public response still focuses on trade-offs between the eco-
nomic gains of tall building development against potential undesired effects
on the city-scape and congestion.

However, there has been a decline in the volume of inquiry into social
effects of the environment. The basic reason is that the comparative social
uses and types of users have shifted. There have been major increases in the
volume of tall building office construction in most large cities, not only in
developed Western societies, but in Pacific basin sites; and there has been a
demographic shift in residential populations. In the Western world, upwardly
mobile single people and retired, comparatively affluent people comprise an
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ever larger proportion of the tall building residential population. Such
people tend to report high levels of satisfaction with quality of life in general,
including housing in particular. Hence, there is less social urgency for
inquiry in this area. Market research is adequate for the competitive needs of
developers of such buildings.

The population characteristics of tall buildings have also been shifting.
More mixed-use structures have been built, and developers often propose
clustered patterns, which either reflect some quasi-autonomous subcity plan
or affect surrounding areas more intensely than single building projects. In
effect, tall building habitats have undergone sufficient change to endow the
young social science research with a vaguely historic air, as if the old prob-
lems shared some of the design features of Modernism of the 1960s as well as
the social activism of that decade.

SCALAR SHIFTS AND RESEARCH NEEDS

An imperfect correlation is assumed, not exactly in step over a decade but
significant nonetheless, between the size and scope of corporate organiza-
tions in a free market and the size and volume of tall office buildings. Even if
we averaged out the recent jump in corporate mergers over several years, we
are left with some image of very tall building clusters. The phrase imperfect
correlation means just that. No causal connection is implied; the connection
holds best in primary cities, such as New York and Chicago; and the usual
caveat, “other things being equal” should be thrown in for good measure. For
example, corporate mergers have been just as frequent and significant in
Britain and Sweden, yet the scale of very tall building clusters has yet to
emerge in London and Stockholm. A rough proposition for North American
and some Pacific Basin cities might be, “the larger the size and the greater the
complexity of superfirms, the taller and more extensive will be the tall building
environment”. The Helmut Jahn sketches of Television City for an Upper
West Side swath of New York, even if only fiction at present, may be covered
by this crude law. And indeed, New York seems to have spawned a fair
number of such projects whose architectural characteristics can be quickly
gauged and judged but whose social effects are problematic. (Goldberger,
1985a).

On a smaller scale, developments in and around the central business
districts (CBDs) of regional metropolises, such as St. Louis and the Twin
Cities, reflect similar trends. Twenty years ago in San Francisco, the spectre of
tall building habitats, which have since been overtopped in Chicago and New
York, resulted in the current zoning regulations. Meanwhile, as Manhattan
fills vertically, extensions appear horizontally in the shape of tall mixed-use
cluster plans for Queens and Brooklyn. The antagonistic responses to vari-
ous development proposals, such as the Times Square designs, reflect a more
encompassing set of interlinked problems than the older antipathies to
deprivation of view, light, and increased congestion. A proper understand-
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ing of the social effects of alternate very tall building habitats requires a
coordinate shift in the scale of research on the subject.

COMPLEX MODELS AND
COMPREHENSIVE RESEARCH

A shift in social research does not imply wholesale abandonment of previ-
ous work. A review of sections of the monograph volume, Planning and
Environmental Criteria for Tall Buildings (Council on Tall Buildings, 1981)
shows that much research, especially concerning microenvironments and
environmental psychology, are both relevant today and can provide the base
for the more intricate research projects that should be planned. Other publi-
cations on research methods published in the last decade also describe
techniques which, with modifications, can provide the basic tools for compre-
hensive analysis (Michelson, 1975). However, the state-of-the-art methods
originate from a variety of disciplines, including environmental psychology,
sociology, social impact assessment, and behavioral architecture. Future
research on comprehensive very tall building clusters will benefit from
logically connected propositions which explain, predict, and model social
effects. But what types of research projects can be useful for the analysis of
very tall building habitats?

Five years ago a built environment evaluation study was published that
won a sociology prize. It was supported by a grant from the National Bureau
of Standards, and was a joint venture of sociologists and architects at the
University of Michigan. It is a model of comprehensive research and deep
evaluation of social-design interface effects of one 4-story federal office build-
ing (Marans and Spreckelmeyer, 1981). Micro and macro action are connected,
causal design components are empirically identified, and problematics skillfully
and rationally described. At first glance it seem implausible and impractical,
if not impossible, to project such a study for very tall building clusters in New
York or Chicago. Yet, without something like such a venture we will not build
with the information we should have. Pruitt-Igoe was not, as some would
claim, an architectural failure; comprehensive social foresight was seriously
lacking.

SPECIFIC RESEARCH PROJECTIONS FOR
VERY TALL BUILDINGS

Each of the proposls in this brief list implies a socially significant aspect of
a tall building cluster. Hence it is both a list of information and explanation
needs and an attempt to project future social interaction.

1. Marginal social disutility studies. Analysis is made of additions to
congestion, toward gridlock, by alternate designs. One of the bene-
fits of clustered developments is that optimal social densities can be
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obtained with minimum congestion. Multilevel, off-grade skyways
and/or tunnels have proven their worth. In cities of secondary
rank-size, it is feasible to retrofit roadways in standing CBDs, provid-
ing much wider margins for congestion limits while enhancing the
social interaction of users. Design alternatives for new developments
in major cities can be coordinated with large computer-aided infor-
mation and simulation of congestion effects under alternative multilevel
pathway designs.

2. Mixed-use Habitats. The trend to mixed-use buildings is supported
by the economics of tall building development at present. But what
specific mixes are socially optimal for which populations? Can we
increase the range of user-choice options by providing readily acces-
sible services in adjacent, easily accessible structures? What design
variations within such buildings can provide people with enhanced
choices in such a large, introverted cityscape?

Maya Lin’s recent judgment of Foster Associates Hong Kong
Shanghai Bank Building heaps praises on it for its esthetic/behavioral
advances in tall building design, especially with regard to its well-
crafted spaces that manage to provide human-scale amenities in
large scale contexts (Lin, 1985). Indeed, Lin is most optimistic con-
cerning the future as she contemplates such designs: “As we approach
the 21st century, the skyscraper is finally undergoing a marked
change in both function and form.”

Regardless of the claim for the particular building, mixed-use
habitats enclosing assortments of sculpted spaces should be fashioned
with some robust information about their social uses.

3. Life-course effects. Traditionally, human population ecologies in
urban areas reflect a distribution into locales by standard demo-
graphic characteristics, including stage in family life-cycle. Moreover
since the beginning of the modern area, from about the eighteenth
century in Britain, workplace and domicile have been separate in
accord with the division and specialization of labor patterns of
societies and cities. Changes in family structure, in household
characteristics, and in the nature of work have their effect, through
the market, on housing demand. Future tall building habitats, in
turn, will affect social interaction patterns. It would certainly be
desirable to know what these effects will be. The intense reaction
against housing low income families with young children in tall
buildings in the recent past might alert planners, developers, and
designers alike to the need for valid information and explanations at
an early stage of the future.

No doubt, any such proposals require very large bodies of information and
complex models to yield the knowledge we need. But the methods of data
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gathering and the computers needed to do the work are available. Recently,
Paul Goldberger (1985b) wrote, “The challenge is to make the connections
that turn a complex [of tall buildings] into something that possesses genuine
urban qualities and is not simply an array of big buildings side by side.” If
very tall structures are to embrace such human qualities, some very good
resource information can be of great help.
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Bottleneck in a critical skyway connector, CBD Minneapolis.



Social Effects of the Environment

Social and Environmental
Factors of High-Rise Living:
A Singapore Experience

Bill B. P. Lim

An active housing program in Singapore began in 1927 with the establish-
ment of the Singapore Improvement Trust (SIT) by the British colonial
government under the Singapore Improvement Ordinance. However, by 1942
SIT had only completed 2049 houses and 53 shops. The Housing Committee
(1947) reported that out of the postwar population of 938,000 persons 68,000
or 72% were housed in the central area and about a third of the population
lived in the density of 1000 to an acre. The effect of the SIT in the subsequent
12 years was inadequate to provide housing to the population, which grew to
1.6 million by 1959, and 40,000 units were built by the public and private
sectors during this period, accommodating only 300,000 persons.

The present government, which took office in 1959, established the Hous-
ing and Development Board (HDB) on February 1, 1960, by the Housing and
Development Act. The Board immediately planned two five-year building
programs to build 50,000 and 60,000 units respectively. By 1985 when the
board celebrated its twenty-fifth anniversary, 81% of the population of approx-
imately 2.6 million lived in HDB flats. The Board manages 508,242 apart-
ments and has rehoused 10,808 resettlement cases. The new town development
and the housing estate development are shown in Tables 1 and 2.
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Table 1 Current housing estates development

Dwelling  Dwelling Dwelling

Residential Projected  units units units under
Total land area total completed completed construction
area allocated  dwelling in as of as of
Estate (hectares) (hectares) units  1984/1985 31 March 1985 31 March 1985
Alexandra Hill 10 9 1,590 - 1,510 80
Bukit Purmei 20 14 2,300 1,190 2,320 -
Delta Estate 10 9 1,420 - 920 500
Eunos 128 37 4,400 — 3,890 180
Geylang East 64 21 3,600 - 3,640 350
Joo Chiat/

Changi Road 3 1 230 - - 220
Kaki Bukit 196 21 2,910 290 290 4,290
Kampong Ubi 170 21 3,450 1,050 1,050 2,040
Kerbau Road 11 9 640 - 120 520
MacPherson

Estate 128 50 10,830 400 10,830 120
Potong Pasir 47 21 3,700 740 3,480 90
Redhill Balance 9 8 2,120 - 1,120 770
Rowell Court 5 5 1,020 590 1,040 -
Simei 105 51 9,400 - - 2,490
St. George’s Estate 14 11 2,440 500 2,550 -

St. Michael’s .

Estate 23 19 3,450 - 3,233 220
Teban Gardens 79 33 6,020 - 3,360 920
Towner Road/

McNair Rd 12 12 2,100 270 900 1,200
Upper East Coast 15 13 1,710 590 590 670

Table 2 New town development (HDB Annual Report, 1984/1985)

Estimated Total Residential
population land area
as of area allocated
New town 31 March 1985 (hectares) (hectares)

Ang Mo Kio 217,700 671 269
Bedok 209,200 751 277
Bishan 6,100 525 170
Bukit Batok 67,000 733 133
Clementi 105,800 344 143
Hougang 65,100 440 180
Jurong East 56,300 236 82
Jurong West 62,300 709 354
Queenstown 123,200 285 149
Serangoon ) 35,200 212 110
Tampines ' 107,600 957 331
Telok Blangah 58,000 96 68
Toa Payoh 161,000 339 167
Woodlands . 68,600 1,223 421
Yishun 82,700 903 391
Zhenghua 0 380 211

288 units were reclassified under Bukit Merah Town Centre
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THE PLANNING OF HOUSING ESTATES

The location of housing estates follows broadly the master plan of Singapore
with reference to transportation and proximity to employment. The express-
way system for Singapore now near completion links the major housing
estates to the central business district as well as subcenters.

The Mass Rapid Transit System now under construction will eventually
provide direct linkage among the housing estates and with the central busi-
ness district. Thus the housing estates will serve both residential functions
and as subcenters of commercial, industrial, and service activities. Figure 1
shows the urbanized areas in the concept plan of Singapore (Yeh, 1975).

In each housing estate the overall layout of the road network is scaled down
systematically from the major heavy traffic roads leading to the new towns to
the low traffic cul-de-sacs in the precincts.

The precinct design, introduced some 7 years ago, has been further improved.
Buildings are grouped within each precinct to define boundaries for easy
recognition. Communal facilities are located to promote a stronger sense of
community living among residents. Major structures such as town centers
and religious buildings are strategically located among the residential build-
ings to give each neighborhood district landmarks.

In addition land parcels are provided for the construction of the multistory
factories, which are leased to industrialists for light manufacturing industry
which is usually pollution free.

Dwelling Dwelling Dwelling Distance
Projected units units units under from
total completed completed construction city
dwelling in as of as of center
units 1984/1985 31 March 1985 31 March 1985 (km)
49,500 - 49,480 - 10-14
48,800 160 47,540 - 10-14
24,600 1,380 1,380 6,400 8-10
24,800 11,010 15,230 10,110 14-17
24,500 890 24,050 - 11-13
25,500 4,960 14,800 11,210 9-13
12,800 1,410 12,800 - 14-19
39,500 4,550 14,150 1,810 19-21
28,000 - 28,000 - 5-8
18,000 5,260 7,990 4,460 8-11
45,700 8,240 24,450 6,320 14-18
13,700 - 13,190° - 5-7
36,600 - 36,600 450 6-8
55,000 6,400 15,600 8,020 22-25
40,000 11,390 18,800 17,070 19-21

30,000 - - 3,740 15-19
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APARTMENT DESIGN

The design of HDB apartments is being upgraded continuously to provide
better living conditions to the occupants. Recently the design of flats has been
streamlined to facilitate mechanized and prefabricated constructions, reducing
costs and building time.

Over the years the HDB has introduced many types and designs of apart-
ments for the various personal and family needs and expectations of the
people. The HDB offers for sale a choice of nine basic designs comprising
three models each for three-room units and four-room units, two models of
five-room units and one model for executive apartments. Recently a number
of variations have been introduced to give the blocks character and identity.

NEIGHBORHOOD AND TOWN CENTERS

Neighborhood and town centers are established in each housing estate to
meet the needs of the residents. Shopping and other communal and recrea-
tional facilities are provided. In addition sites are found for the building of
schools, homes for the aged, child care centers, community centers and sport
complexes to provide the residents with amenities normally available in the
downtown areas. The housing estates are self-contained in social activities
and have a sense of identity and cohesion.

The architectural treatment of these centers has also been improved pro-

Fig. 1 Urbanized areas in concept plan of Singapore (Yeh, 1975)
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gressively, and more variety of planning and design is evident. The centers
are well patronized by residents especially in the evenings and on weekends.

INDUSTRIAL DEVELOPMENT

As part of the overall industrialization program, clean industry is allowed
to be developed near the housing estates to provide employment opportuni-
ties for the residents. Siting of factories nearer to housing development will
minimize the time required to travel to work, which is particularly advanta-
geous to working mothers, as domestic arrangements may be made for young
children to be looked after by neighbors or relatives. In this way the estates do
not merely function as dormitories, but become vital communities with their
own economic development.

LANDSCAPING

Well-landscaped parks, gardens, and recreation areas are provided in the
housing estates to beautify the environment. Children’s playgrounds are
located near the housing blocks, and gardens and parks are decorated with
colorful flowering trees. More recently fruit trees of different varieties have
also been planted. The “green city” image of Singapore is enhanced by the
foliage, color and fragrance of the vegetation, and the landscaping modifies
and softens the otherwise regimental appearance of the estates.

FINANCING LOW-COST HOUSING

A major housing policy in Singapore is the “home ownership for the
people” scheme. Purchasers are permitted to use the Central Provident Fund
(CPF), which is a social security contribution, as down-payment and monthly
installment of the apartments. The combined CPF contributed both by the
employee and the employer is 50% of the salary of the employee, divided
equally between these two parties with the upper limit of $$1,500 for the
employee. It is held by the CPF Board and earns interest. The CPF contribu-
tion is primarily for old age pension and hospitalization expenses but also is
available for the financing of apartments.

This “save-as-you-live” system, though not too different from pension or
superannuation schemes in most countries, is unique in that it provides
financial resources for housing through compulsory saving. While take-
home pay may be reduced by the large percentage of contribution to the CPF,
the financing readily available when the buyer is ready to take over the flat
(after a waiting period of about three years) is such that little additional
expenses are necessary for occupation. A worker who earns S$800 per month
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would have enough CPF put away after three years to meet the initial
financial purchase requirements without other sources of finances. The
monthly installments may then be met by CPF contribution without using
take-home pay.

RESALE OF FLAT

Provisions are made for residents to sell their apartments after five years of
residence to enable them to upgrade their accommodations. The apartments
may be sold to the Board or to private buyers. Owners may also trade their
apartments for larger ones within the five-year period, and transfer fees
are payable.

Before September 22, 1982, owners who did not apply for a second apart-
ment after reselling the first one did not have to pay the transfer fee, but were
barred for 30 months from applying for another apartment. After this date,
flat owners are permitted to sell their apartments to private buyers without
the 30 month restriction, thus allowing the sellers to apply for another
apartment immediately. In return for the concession, sellers are to pay the
transfer fee on the resale of the first apartments. The second and subse-
quent apartment must be resold to the HDB at current posted prices.

The policy is aimed at discouraging flat owners from making excessive
profit from the resale of government subsidized housing. The new transfer
fees are 10% of the resale price for three-room units, 15% for four-room and
20% for five-room units. Previously the fee was fixed at 5% for all units. The
new fees apply to all owners reselling their first apartments to private buyers
regardless of whether they are applying for a second apartment. Flat owners
would still make a substantial profit even with the higher transfer fee charge.
The expected profits of resale of HDB flats are shown in Table 3.

The Board’s resale policy is to encourage upward mobility. Owners who

Table 3 Resale of flats

Ghim Moh
3-room  4-room 5-room
(Improved)

Selling price
(average present market price) $43,000 $75,000 $129,000
Less what is paid for flat (about 6-8 years) $13,500  $21,500  $35,500
Less what the HDB recovers at
3-room—10% $4,300
4-room—15% $11,250
5-room —20% $25,800

$25,200  $42,250 $67,700
Less what is paid for renovation/improvement $4,000 $6,500 $9,000

Net Profit $21,200  $35,750 $58,700
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have occupied their first apartment for 5 years are allowed to sell it to a buyer
of their choice at market prices and with the profits buy another subsidized
unit from the Board. These factors can continue under the new rule but the
requirement that second and subsequent units be sold back to the HDB at
current posted prices will ensure that buyers make large profits only once.
The HDB may exercise its right to buy back a unit if its owner intentionally
under-declares its value when selling to a private buyer to pay less in transfer
fee and stamp duty.

Systems such as the one described above are the results of modification of
the Board’s policy according to changing circumstances without altering the
general principle of providing the population with low-cost housing that
may be upgraded without giving rise to profiteering. The Board is conscious
of the changing needs of the society and amends its modus operandi to suit the
operation of the society.

HIGH-RISE LIVING

The Board’s acceptance of building high-rise apartments from the begin-
ning has structured the living pattern of Singaporeans. In the early 1960s
only 10% of the population lived in high-rise buildings; now some 80% or
more are housed in public and private high-rise apartments.

Some have criticized the rapid shift from low-rise to high-rise living with
the period of only slightly over 2 decades. However before the HDB embarked
upon the high-rise programs, the majority of the population lived in sub-
standard quarters, including squatter settlements. The much improved accom-
modations provided by the Board, were considered far superior to those in
existence at the time. It was hoped that the populace would then adjust its
lifestyle accordingly.

To answer the question of whether the residents have accepted high-rise

Tao Payoh Bedok/Chai Choe Marine Parade
3-room 4-room 5-room 3-room 4-room 5-room  3-room 4-room 5-room
(Improved) (Improved) (Improved)

$37,000 $72,000 $118,000 $42,000 $80,000 $120,000 $48,500  $100,000  $140,000
$7,800  $18,500 $30,000 $11,800 $18,500 $30,000 $13,500 $21,500 $35,500

$3,700 $4,200 $4,850
$10,800 $12,000 $15,000
$23,600 $24,000 $28,000
$25,500  $42,700 $64,400 $26,000  $49,500 $66,000  $30,150 $63,500 $76,500
$4,000 $6,500 $9,500 $4,000  $6,500 $9,000 $4,000 $6,500 $9,000
$21,500  $36,200 $54,900 $22,000 $43,000 $57,000  $26,150 $57,000 $67,500
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living as a way of life, a survey conducted in 1973 indicated that 56.8% of
residents were willing to live no higher than the fifth story. In 1981 the
percentage dropped to a minority of 46.3%. On the other hand the percentage
of residents willing to live on the tenth story and higher has increased from
13.1% in 1973 to 20% in 1981 (Table 4). As to the preferred highest story, 35%
of the residents preferred to live no higher than the fifth story. In 1977 this
dropped t0 29.7% and in 1981 to 22.3%, while the percentage of residents pre-
pared to live above the tenth story increased to 47.3% in 1981 from 35.7% in
1977 and 27.9% in 1973 (Table 5).

MAINTENANCE

Emergency services of the HDB estates are managed by the Essential
Maintenance Service Unit (EMSU). The 24-hr service mounted by the unit
handles an average of 1,400 telephone calls a day. The performance of the
unit in a crisis was tested on February 5, 1983 during the island-wide power
failure. Of the 864 elevators checked, the majority were made operational
quickly with the help of the automatic rescue device installed in them.
Residents are now more confident with the manner by which the Board
responds to emergency operations. Except for major blackouts, there is now
minimal disturbance to the everyday life of the residents.

PUBLIC SECURITY

A survey made by the HDB in 1981 indicated that the residents found the
public security in their neighborhood to be satisfactory, and 92% of the

Table 4 Preferred story of flat (%) (Housing and Development Board, 1982)

1973 1981
1-5th story 56.8 1-5th story 46.3
6-9th story 29.9 6-9th story 33.7
10th and above 13.1 10th and above 20.0
99.8 100.0

Table 5 Highest story prepared to live on (%) (Housing and
Development Board, 1982)

1973 1977 1981

1-5th story 35.1 29.7 22.3
6-9th story 37.0 34.5 30.3
10th and above 27.9 35.7 47.3

100.0 99.9 99.9
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residents perceived their neighborhood as a safe place to live. When asked
whether they felt safe to leave their home vacant during the day, 82.8%
responded in the positive, 80% felt safe to leave their house empty at night,
and 64% felt safe to leave their home empty for several days consecutively.
While the crime rates in the HDB estates are relatively low, the design of
the apartments have been modified to minimize breakins by eliminating direct
access to apartments from staircase landings. The neighborhood watch scheme
organized by the residents supplements police patrol of the housing estate.

SOCIAL INTERACTION

Social exchange among neighbors, including greetings and casual conver-
sation, is considered necessary to foster the neighborhood spirit. A survey
conducted in 1981 reported that 65% of the residents had such social exchange
with at least five neighboring households, 29% of the residents were acquainted
with one to four households, and only 6% said that they did not know any of
their neighbors.

Familiarity with neighbors improves considerably with length of stay. 44%
of the residents were reported to be acquainted with at least five neighbors,
58% for those who stayed for 2 to 3 years, and about 72% for those who stayed
for more than 3 years (Table 6). Also residents with relatives within walking
distance of their homes are considerably more likely to know more neighbors
than those without relatives nearby. For example 86% of the residents with
five or more relatives living nearby were reported to know at least five
neighbors compared to 69% of those who did not have any relatives (Table 7).
The circle of neighbors is wider if there are relatives of various age groups
who live nearby.

The multiracial society of Singapore is integrated well within the HDB
estates. Singapore’s 2.6 million people are comprised of 77% Chinese, 15%
Malay, 6% Indians and 2% other ethnic groups. These proportions are
repeated in the estates in which the residents have found interracial familiarity.
Nearly 80% of Malay residents were reported to know at least one Chinese

Table 6 Number of neighbors known by length of stay

Length of stay
1year More
Number or 2-3 4-5 than
of neighbors known less years years 5 years
% Yo % %
None 10.8 5.7 3.6 6.1
1-4 45.2 36.0 242 22.1
5 or more 44.0 58.3 72.2 71.8

Total 100.0 100.0 100.0 100.0
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neighbor, and 46% at least one Indian neighbor. Among Chinese residents,
30% were reported to know at least one Malay neighbor and 14% know at least
one Indian neighbor. Among Indian residents 74% were reported to know at
least one Chinese neighbor and 56% at least one Malay neighbor (Table 8).

The survey helps alleviate the notion that high-rise living tends to isolate
neighbors and restrict intercommunal relationship. The HDB’s decision to
group related households in the same block in cases of resettlement also
minimizes isolation.

RESIDENTS COMMITTEES

The effect of residents’ committees (RC) is shown also in the 1981 survey.
The proportion of the residents knowing at least five neighbors was 65% if
they lived in neighborhoods with RC, compared with 56% for those living in
neighborhoods without RC (Table 9). The Community Centers (CC) and the
RC, sponsored by the Government, and working closely with the HDB, are
useful links between the residents and the management of the estates.

Table 7 Percentage distribution of households by number of neighbors known and presence
of relatives in the neighborhood

Presence of relatives in the neighborhood

More
Number than

of neighbors known None 1-2 3-5 5
None 7.1 5.7 6.0 5.7
1-4 23.9 29.0 21.1 8.2
5 or more 69.0 65.3 72.9 86.1
Total 100.0 100.0 100.0 100.0

Table 8 Percentage distribution of households by inter-ethnic familiarity and ethnic group

P Ethnic Group
ercentage
Distribution of residents Chinese Malay Indian Others

Percentage of residents knowing NA 79.0 74.3 66.8
at least one Chinese neighbor

Percentage of residents knowing 30.2 NA 57.3 47.2
at least one Malay neighbor .

Percentage of residents knowing 14.0 45.7 NA 29.2
at least one Indian neighbor

Percentage of residents knowing 24 10.2 11.4 NA

at least one Eurasian neighbor

Readers must bear in mind that the opportunities to know individuals of other ethnic groups are
determined by the proportion of ethnic distribution as a whole.
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CLASS SEGREGATION

Setting up the Housing and Urban Development Cooperation (HUDC)
for middle-class housing resulted in distinct neighborhoods from the lower
income housing estates. The distinctiveness of the HUDC estates in design
and construction gave the impression of class segregation. The unintended
yet undesirable effects were point out by the Prime Minister Mr. Lee Kuan
Yew in 1981 (Housing and Development Board, 1982). The Board took
measures to rectify the situation immediately. Consequently the middle-class
income housing work is carried out by the HDB, which incorporated the
operation of the HUDC, and the low-income housing is integrated with the
middle-income housing.

While class segregation continues between the population living in public
housing estates and those living in the various types of private housing, the
price ranges between the more expensive public housing and the less expen-
sive private housing are now merging, giving the public more choice. The
large numbers of the population now living in public housing tend to
identify themselves with the estates in which they live with a sense of belong-
ing through communal activities.

FAMILY SIZE

The high-rise living practiced in Singapore is not designed for large
families, since the units consist of one to three bedrooms only, with limited
living and dining spaces. The traditional extended family system is by and
large nonexistent, and the nuclear family system similar to that of the West
prevails. Several nuclear families living together in the traditional way was as
much a matter of culture as a matter of necessity when accommodation for
single families was unavailable.

The social support system of the elderly may decline as a result of the

Table 9 Percentage distribution of households by number of neighbors known, presence of
residents’ committee in the neighborhood and how long ago residents’ committee
was formed

Whether there is a residents’ committee

Yes, formed
Less More
Number than 6 6-12 13-24 than 24
of neighbors months months months months
known No ago ago ago ago
None 9.1 4.5 5.3 6.4 4.5
1-4 34.8 31.8 27.5 27.9 27.4
5 or more 56.1 63.7 67.2 65.7 68.1

Total 100.0 100.0 100.0 100.0 100.0
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development of the nuclear family system. The government, through its
social programs and moral education, encourages filial piety and care of the
aged to meet the needs of the social system, which may be impaired by the
change of the family structure. At the same time the government has restructured
the CPF scheme for medical and welfare services to ensure that senior citizens
will be able to afford the medical services they need after retirement, and the
aged without family support will have the necessary welfare.

SOCIAL REGULATIONS

The social behavior of the residents is modified by the regulations of the
HDB. Antisocial behavior such as vandalism, throwing objects from apart-
ment windows, harboring illegal aliens, or use of the apartment for criminal
purposes, could result in the eviction of tenants from rented premises or
compulsory acquisition of sold properties. The offenders may also be barred
from renting or purchasing HDB apartments again for a period of five years.
Thus to some extent the HDB has also become the monitor of social behavior
as it affects the community.

THERMAL COMFORT

The moderate-to-high temperature and solar radiation, high humidity,
and slight to moderate winds are typical features of the Singapore climate.
While the daily temperatures are not as high as those in the hot arid region,
discomfort is experienced mainly because of high humidity. Discomfort is
further aggravated by solar radiation, which may be intense during certain
periods, even in partially cloudy sky conditions. To overcome thermal
discomfort the inhabitants of the region traditionally wear light clothing,
and cooling is provided by air movement around the body, which loses heat
by the evaporation of perspiration.

The study of thermal comfort in the tropics has been carried out in a
number of countries including India, Australia, and Papua New Guinea. In
Singapore the work began in the 1950s chiefly by C. G. Webb (1960) and Dr.
E. P. Ellis (1953). Webb constructed an Equatorial Comfort Index (ECI), which
could be read from a nomogram for a certain environmental conditions
given by the dry and wet bulb temperatures, air movement, and radiation if it
is present. A neutral point of ECI of 26°C (78.7°F) was found whereby the
observers did not feel warm or cool. Webb’s nomogram is shown in Fig. 2.

The work of Webb and Ellis shows that some difference of thermal comfort
exists between dwellers in the tropics and in other parts of the world. Webb’s
ECI differs from the summer optimum effective temperatures normally used
in other countries, and Ellis’s finding indicates the difference between British
and Asians in their acclimatization in Singapore.
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Recent work by Lim and Rao (1977) in Singapore followed Webb’s ECI and
led Lim to recommend that Webb’s ECI could be used for Singapore. The
neutral ECI may be determined at 25°C (77°F), which is 1°C lower than that
derived by Webb (26°C). This small margin may be because Webb used only
14 subjects. It may also be that in the 20 years or so during which Singaporeans
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Fig. 2 Equatorial comfort index nomogram



72 Social Effects of the Environment

have experienced air-conditioning, there is a slight shift of the neutral point
to the cooler side. Whatever the reason, I am of the opinion that for sendentary
workers in the equatorial climate with light clothing, an ECI (corrected for
radiation if necessary) of 25°C is a possible design optimum.

Experience of inhabitants in Singapore show that, provided that the dwell-
ings are well-ventilated to remove excess heat caused by people and appliances,
the residents with light clothing may be kept reasonably comfortable by
means of fans.

VENTILATION

It is well known that the wind speed at some height above ground level is
normally higher than that near the ground due to the fractional loss to
terrains, buildings, and vegetation that reduces the wind flow. Consequently
high-rise apartments receive more breezes than low-rise ones. It follows that
for a certain density, the land coverage of high-rise apartments will be less
than that of the low-rise ones as the spacing between high-rise buildings is
wider. An unobstructed air flow due to wide spacing between buildings gives
better ventilation through the apartments.

Dutt (1984) demonstrated by wind tunnel tests that typical apartments of
the HDB could give wind velocity coefficients between 0.12 and 0.36 at level
1,0.24 to 0.40 at level 7 when the wind was at right angle to the building, and
0.17 to 0.45 at level 1, and 0.31 to 0.51 at level 7 of the same building with the
wind coming at the same direction but at 45° to the building facade. As
cooling breezes are necessary at all times in the hot humid region, it is
evident that high-rise apartments have better thermal environments (Fig. 3).

Adequate ventilation not only provides a healthy and odorless environment,
it also removes heat in a given space due to sensible and latent heat given out
by occupants and appliances. In the hot humid tropics the provision of
natural cross-ventilation through the living space could keep the indoor
temperature rise to a minimum provided that solar radiation is absent from
the living space. Lim, Rao, and Rao (1980) found that the increase of ventila-
tion from two to ten air changes per hour could minimize the increase of the
indoor temperature to about 1°C above the outdoor air temperature. As ten
air changes per hour are normally available in high-rise buildings, the
indoor temperature of the living space is not likely to rise above that of the
outdoor temperature to more than 1°C or so (Fig. 4).

NOISE IN HOUSING ESTATES

In a recent sample survey conducted by the Department of Mechanical
Engineering of the University of Singapore (Lim et al., 1980), sound pressure
levels were taken in 2150 flats and distributed in eight housing estates in
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Singapore. Table 10 shows the correlation between the type of flats, unit floor
area per person, and the average sound pressure levels. There is some
correlation between the floor areas, the number of residents, and the noise
levels. The smaller the flats, the less built-up area per person, the higher the
noise levels. Table 11 shows the distribution of sound pressure levels measured.
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More than half of the noise levels were found to be between 61 dB and 55 dB.
Table 12 shows the rating of the noise by the residents.

From Tables 10 and 12 it may be concluded that the residents, by and large
find the flats moderately noisy at about 61db-55db, meaning possibly that
some degree of noisiness is recognized. Table 13 shows the types of noise
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Table 10 Average sound pressure levels in housing estates
Flat types’ (No. of living and bed rooms)
Data 1 2 3 4
Net area per 33 45 60 (improved) 83 (improved) 123 (point block)
flat m? 69 (new) 93 (new) 127 (slab block)
65 (average) 88 (average) 125 (average)
Gross area per 42 65 69 (improved) 99 (improved) 140 (point block)
flat m? 98 (new) 110 (new) 144 (slab block)
79 (average) 105 (average) 142 (average)
Built-up area
per person
(m*/person):
Net area basis 11.0 13.6 15.1 19.6 329
Gross area basis 14.0 19.7 18.4 23.3 33.0
Sound Pressure
Level* dBA 65 64 63 59 60
“These sound pressure levels are averages of SPL’s taken at 8 housing estates.
Table 11 Distribution of sound pressure levels dbA
dbA dbA dbA dbA dbA dbA
<55 56-60 61-55 66-70 71-75 > 76 Total
No. of
readings 106 343 1112 420 115 46 2142
Percentage 4.95 16.01 51.91 19.61 5.37 2.151 100%
Table 12 Degree of noisiness in Flats
Very Very
Survey Quiet Quiet Moderate Noisy Noisy Total
No. of
Responses 50 330 1038 567 96 2081
Percentage 2.40 15.86 49.88 27.25 4.61 100%

Table 13 Types of noise in housing estate

Air- Radio Children
Type of noise Traffic craft School orTV at play Others Total
No. of readings 825 170 16 216 920 195 2342
Percentage 35.23 7.26 0.68 9.22 39.28 8.33 100%
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Table 14 Periods of noisiness in housing estates

Periods Morning Afternoon Evening Night Total
No. of responses 510 484 913 436 2343
Percentage 21.77 20.66 38.97 18.61 100%

identified in flats. Traffic and children at play are the main sources of noise in
housing estates. The noisy periods are shown in Table 14, showing that
generally the most noisy periods are in the evenings when the traffic is at its
busiest and the children are at play.

In some flats sound pressure levels L;g and Lgy were measured. (Ly is the
sound pressure level reached or exceeded for 10% of the time, and Ly is the
sound pressure level reached or exceeded for 90% the time). It can be seen
that if 60dBA is regarded as the average or normal noise level in housing
estates (Lsg), Ljo would be about 5dBA higher (See Fig. 5).

It may be concluded that the noise level in housing estates should be
somewhat reduced. The survey so far does not give any indication of the
desirable noise level but it may be assumed the reduction of 5 dBA would
improve the situation considerably. These may be done by reducing the
length of corridor space outside the flats to minimize external noise and to
improve privacy, reducing traffic noise by vehicle control and proper archi-
tectural planning, and reducing population density to achieve lower back-
ground noise levels.
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CONCLUSIONS

The success of the HDB is largely due to the national commitment to low
cost housing for the population, a dedicated leadership, and a well structured
organization. Proper social and economic planning and management pro-
vides a framework for low cost housing. The transition from substandard
housing to a more orderly and permanent living environment in which mod-
ern conveniences are provided has been satisfactory, showing the adaptation
of the residents to the changing environment. The commitment to high-rise
housing development, while presenting some problems, has been shown to
be a reasonable choice in view of the high density requirements in the small
island republic. Environmental factors such as ventilation, noise, and ther-
mal comfort are found to be generally acceptable. The HDB will continue to
upgrade the planning and design of the housing estates to provide a proper
built environment for the population.

NOTES

Singapore 136.8 km north of Equator
Area: 618 km?
Population: 2,471,800 (1983)

HUDC Housing and Urban Development Corporation in charge of
middle-income housing, now included in the activities of
HDB.

JjTC Jurong Town Corporation, a statutory organization in the

charge of industrial development. It also constructs middle-
income housing.

PUB Public Utilities Board that supplies electricity, gas and water
to the households.

Currency U$1=8%22
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Socio-Political Influences

The Urban Ecology of
Tall Buildings

Leonard I. Ruchelman

Ecology can be defined as the study of the relationships among objects and
organisms within an environment. It is the study not of the creatures and
objects themselves, but rather of the relationships among them and the
functions they perform in their setting (Burgess, 1925; Hoyt, 1939; Harris
and Ullman, 1945). Using ecological reasoning as a framework, buildings
must be viewed not only as products in their own right, but as integral parts of
the larger urban environment. To a greater extent than ever before, buildings
are being judged not only in terms of their individual design and utility, but
also on the basis of whether or not they are good neighbors.

This poses a special challenge to the tall building industry. As more and
more cities become exposed to intensive forms of high-rise development, an
important question is how it affects ecological patterns. Because of its height
and size, a tall building is likely to have a greater impact on the social and
physical environment than would be the case for a low- or mid-rise building.
Where a building upsets existing functional relationships, or where it fits
awkwardly into the neighborhood setting, it is likely to be a source of
controversy. Indeed, a growing number of city halls in America and other
countries are being pressured to slow or otherwise restrict high-rise building
booms.

The purpose of this paper is to account for the kind of issues being
generated by tall building development in the United States. Through a
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better understanding of ecological factors that come into play, it is believed
that tall building decision makers (planners, architects, developers, engineers,
and public officials) could better accommodate the urban environment, thus
making for more livable cities. In this way, many tall building issues could be
moderated or avoided entirely.

TALL BUILDINGS AND THE ECOLOGICAL
CHARACTER OF CITIES

In the ecological landscape of most cities, there can usually be found
certain features to which residents attach symbolic value. In a study of land
use in central Boston, Walter Firey (1945) observed that many acres of valua-
ble land in the central business district had been allowed to remain in
uneconomic use such as parks or cemeteries. He theorized that sentiment
and symbolism play an important part in determining spatial distributions,
pointing out that the 48-acre Common in the heart of downtown Boston had
never been developed commercially and that Beacon Hill had largely re-
mained an upper-class residential area in spite of its proximity to the central
business district.

Similarly, citizens may react to tall building development on the basis of
perceived effects on valued ecological traits such as open space, the skyline,
views, transportation patterns, or historical and cultural landmarks. In con-
trast to European societies, which tend to reject tall buildings in the historical
centers of their cities, Americans put their skyscrapers in the central busi-
ness districts. Thus, the question of how to best fit tall buildings into the
surrounding urban environment is usually a more complicated issue in
American cities.

This issue was raised in San Francisco where the board of supervisors
recently approved a new zoning law designed to limit the height, size, and
number of office towers that can be erected in a section of the downtown
covering about three quarters of a square mile. The new zoning law will also
protect 251 architecturally or historically significant buildings from demoli-
tion and offer partial protection for more than two hundred other structures.
The plan is intended to quell complaints of San Francisco residents that their
city is being “Manhattanized” —in other words, their scenic vista of steep hills
and low white buildings is being obscured and replaced by a skyline of
look-alike towers.

In contrast to San Francisco, Philadelphia is a city that has decided to break
with tradition and allow its skyline to go higher. The Philadelphia City
Council has approved construction of two 60-story office structures that will
rise 112 m (367 ft) above the statute of William Penn that sits atop the 152-m
(500 ft) City Hall. The approval came only after an emotional effort to stop
the project by citizens who claimed “Bill Penn’s nose” was, by custom and
good sense, the highest that buildings there should rise. An unwritten law
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kept developers from building higher than 150 m (491 ft), leaving Penn’s
statue a visible monument for the city. By agreeing to establish an eight-block
skyscraper zone—where the sky would be the limit— Mayor W. Wilson Good
and the city council claimed it would pump billons of new dollars into the
downtown area and create thousands of jobs. Thus, the city’s need for new
business won out over tradition. (In addition, developer Willard Rouse
succeeded in giving assurance that the quality of Philadelphia’s downtown
would be enhanced and that many more people would be attracted into the
district.)

Los Angeles represents a more complex case of a city searching for its
identity. At the turn of the century, the city passed a law that limited build-
ings to thirteen stories. The purpose was to encourage development of an
urban environment that would be different from the smokey, high-rise domi-
nated cities of the East. This law, however, contributed to a vast sprawling city
that did not have a real downtown or a central core. After the law was repealed
in 1957, a number of glittering new buildings ranging up to sixty-two stories
were constructed downtown. They helped create thousands of office jobs and
brought new vitality to the once-decaying sector. Now, however, the booming
downtown work force is causing traffic and parking problems. Critics want to
impose a moratorium on high-rise buildings to avert traffic gridlock that
they believe is bound to develop at the present rate of development. There
are esthetic concerns as well. Some public officials want to restore the 13-story
limit in the financial district because of concern that proposed skyscrapers
will dwarf buildings erected when the limit was in effect.

In comparison to the aforementioned cities, New York has always encour-
aged skyscraper development as a vital part of the city’s economy. City
officials, however, have been subject to protests over the enormous size of
some of the projects, especially those planned for mid-town Manhattan, in
Times Square, and the site of the New York Coliseum. The basic issue is how
to preserve the traditional character of that part of Manhattan, which serves
as an entertainment center in addition to performing office and retail functions.
The critics worry that the theaters and specialty shops may disappear along
with the bright lights and active street life that give Manhattan its special
quality. So far, plans for the development of Times Square have been revised
many times.

TALL BUILDINGS AND THE ECOLOGY
OF NEIGHBORHOODS

Neighborhoods can be defined as urban subcommunities the boundaries
of which are defined by residents on the basis of shared interests. Though
they overlap, the ecology of neighborhoods can be distinguished from the
ecology of the city to the extent that neighborhood residents are more
inclined to react to the more proximate intrusions of new land uses that are
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likely to affect them directly. Where a new high-rise structure is proposed,
people in the immediate area are likely to respond on the basis of whether
they expect the quality of their lives to improve or decline (Downs, 1981).

A basic factor that influences this response is concern over street effects.
Outside of the home, streets are the most important part of the neighborhood
environment (Appleyard, 1980). Yet, in many instances, modern high-rise
buildings have made surrounding streets impersonal and uncomfortable
places in which to be. William H. Whyte (1980), who is director of the Street
Life Project in New York City, explains that where this happens, social
interaction and ultimately a sense of community are seriously impaired. For
example, he views Detroit’s Renaissance Center and Atlanta’s Omni Interna-
tional as being antistreet and antineighborhood. These structures were built
to be quite independent of their surroundings; their enclosing walls are
blank, windowless, and, to the street, they turn an almost solid face of
concrete or brick.

In addition, many high-rise buildings favor the automobile as the prime
means of transportation. They ignore the fact that the older neighborhoods
of most central cities were originally designed to accommodate pedestrians
and are essentially walking neighborhoods. At Houston Center (Fig. 1), an
individual can drive in from the freeway to the center’s parking garage, walk
through a skyway to another tower, work through the day, and then return to
the garage and the freeway without ever having set foot on Houston Streets at
all. At the street level of Houston Center there are neither stores nor many
people. The sole retail activity is a drive-in bank, and the only acknowledge-
ment of pedestrians are flashing lights and signs telling them to watch out for
cars (Whyte, 1980; Scully, 1985).

According to Downs (1981), other factors that neighborhood residents are
likely to be concerned about are as follows:

® The withdrawal of a key local institution such as a hospital, aschool, a
church, a park, or a shopping center

® The transition to either higher-income or lower-income occupancy

® Negative effects on the street level such as too much shadow, wind
currents, or increased congestion

® An increase in transient uses

A decline in mixed uses

An increase in automobile traffic

The quality of building maintenance and appearance

The adequacy of public and private services
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FUTURE CONSIDERATIONS

In the future, it is likely that tall building development will take on new
dimensions in height, scale, and functions. Not only will buildings be made
taller and larger, but the surrounding environment will in many instances be
entirely reconstituted. An important consequence is that the old distinctions

Fig. 1 Houston Center, Houston, Texas (Courtesy: Walter P Moore and Associates)



84 Socio-Political Influences

between the public and private sectors will be diluted if not nullified entirely,
and private developers will be expected to assume greater responsibility for
the provision of public needs as well as private needs.

This view is portended by Donald J. Trump’s recent proposal to build the
world’s tallest building—a 150 story obelisk-topped triangle—as part of a
mammoth development on the Upper West Side waterfront of Manhattan.
Described by Trump as “a tremendous city within a tremendous city,” the
complex would be constructed on a 100-acre site and would include housing
for 20,000 people, 160 thousand m? (1.7 million {t?) of shopping space, and
more than 40 acres of parks and public spaces. Another developer, Samuel
LeFrak, has submitted a plan for the building of “Newport City” in New
Jersey that would include 9,000 apartments, a huge shopping center and
more than 370 thousand m? (4 million ft?) of offices on the western bank of the
Hudson River. Mr. LeFrak heralded his proposed development, which pro-
vides for miniaturized versions of Central Park, Broadway, and Riverside
Drive, as “probably the largest job that has ever been built since the pyramids.”

Such grandiose forms of development must be sensitive to pertinent eco-
logical factors if they are to promote the health and vitality of community and
neighborhood life. The following considerations are offered as guidelines for
the development team:

Provide for the public as well as the private needs of the population
groups being served by large scale projects. These needs should be
identified as part of the overall planning process.

Acknowledge the symbolic attachments of residents in determining
spatial distributions and land use, including such ecological factors
as open space, views, skyline effects, and historical and cultural
landmarks.

Preserve old buildings wherever possible and integrate them with the
new buildings. Old buildings not only provide space for new low-cost
enterprises, but they also break the visual monotony and perpetuate
the historical and architectural character of the community.

Provide for a mixture of neighborhood functions—residence, work,
shopping, entertainment, leisure—to the extent that it insures the
presence of people and activity in public and private places during
different times of the day and night.

Account for street effects in the design plan of any large building,
including a consideration of shadows, wind currents, congestion, and
the availability of amenities likely to appeal to the pedestrian. Streets
should be maintained as lively and interesting places (Fig. 2).

Preserve and possibly improve the range and variety of institutional
facilities available to neighborhood residents including schools,
hospitals, day-care centers, transportation, and recreation centers.
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Economics

A Preliminary Model for the
Economic Analysis of
Tall Buildings

John P. Wenzelberger
Henry Malcolm Steiner

In today’s dynamic economic environment, tall building designers,
developers, and investors are faced with the very difficult problem of making
long-term decisions while faced with constantly changing fiscal policy. Con-
siderable sums of money are involved. Congress has swung back and forth
from generous tax incentives to tight taxation of business investments, chang-
ing the law in this area 15 times in the last 30 years.

The advent of the microcomputer and powerful software spreadsheet
programs now provide the economic analyst with the flexibility needed to
examine properly alternative proposals and to conduct sensitivity analyses
of design variables while including the effects of different tax strategies and
the effects of projected inflation rates. This paper describes such a model and
provides a few examples of its application to the economic decisions of tall

building design.
LIMITATIONS OF BEFORE-TAX
ECONOMIC ANALYSIS

The apparent disparity between the tremendous construction boom of tall
buildings in recent years and the lackluster rates of return of before-tax
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economic analysis of these projects is primarily a result of the income tax
incentives provided to investors in these projects.

A proper economic analysis of proposed tall building projects must con-
sider the effects of depreciation methods and financing arrangements when
evaluating alternatives. In addition, the effects of inflation on the investment
must also be considered. A correct economic decision can be made only when
all of the economic factors influencing the investment are included in the
analytical model, adding a degree of complexity to the model that has
deterred the construction and use of such analyses until very recently. The
widespread availability and use of microcomputers and spreadsheet software
programs, in the past few years, now makes it possible to create a realistic
analytical framework for the analysis of tall building designs from a proper
economic viewpoint. Such a model is described in this paper. It has been
designed to provide maximum flexibility for alternative investment analysis.
The effects of depreciation methods and financing arrangements on taxes are
included as well as the effects of inflation. Different time horizons for analy-
sis are easily selected by specifying the year in which the property would
be resold.

TAX CHANGES AFFECTING REAL
ESTATE INVESTORS

At some point in its life, an asset such as a tall building has deteriorated so
much that it is worth nothing to its owner and must be replaced. Because that
deterioration occurs over a period of years, tax policy makers have consistently
agreed that some part of the asset’s initial value should be written off annually,
just as a bad debt or an employee’s salary should be deducted in computing

Table 1 Business tax changes in the past 30 years

1954  Accelerated depreciation enacted

1962  Enactment of 7% investment tax credit

1964 Corporate tax rate cut from 52% to 50%

1965 Corporate tax rate cut from 50% to 48%

1967  Investment tax credit suspended

1968  Income tax surcharge of 10% imposed

1969 Investment tax credit reinstated

1970  Investment tax credit removed, surcharge reduced, accelerated depreciation reduced
1971 Surcharge removed

1972 Investment tax credit reinstated, depreciation periods shortened
1975 Investment tax credit raised to 10%

1979  Corporate tax cut from 48% to 46%

1981  Depreciation shortened and accelerated

1982  Accelerations restricted

1984  Depreciation periods extended
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taxable income. They have disagreed, however, on the number of years
constituting an asset’s economic life and the rate at which an asset’s value
should be written off.

As previously mentioned, Congress has vacillated back and forth from
generous tax incentives to tight controls on business investment, changing
the law in this area 15 times in the last 30 years according to recent articles in
the Washington Post (1984, 19854, 19855). A brief summary of these changes is
listed in Table 1.

Perhaps the most dramatic recent change was the introduction in 1981 of
the Accelerated Cost Recovery System (ACRS). Ever since the introduction
of ACRS, and in anticipation of the tax “pendulum” swinging the other way,
tall building development and construction has been booming.

THE NEED FOR A DYNAMIC MODEL

An analytical model capable of properly analyzing the effects of this
rapidly changing economic environment must consider the dynamic situa--
tion facing developers and investors who are making long-term decisions
involving considerable sums of money, while facing a future that is very
difficult to predict.

A preliminary model designed to meet these needs is described in this
paper. Itis anticipated that the final model will incorporate suggested improve-
ments and the results of “debugging”. While the data to date appears
mathematically correct, more time is required to assure that all of the features
are operating properly.

DESCRIPTION OF THE MODEL
The Analytical Framework

The model is designed to operate on any microcomputer containing at
least 256k of memory and capable of running Lotusry 1-2-3 software. Lotustm
1-2-3 was chosen as the software framework for the economic analysis model
for several reasons. First, it is a widely used software program and is readily
available at most universities and industrial organizations. Second, the pro-
gram is very powerful and is capable of handling the extensive and complex
spreadsheet formulas required by this model. Additionally, it has tremen-
dous flexibility for changing input data and modifying cell formulas. One
particularly nice feature is the graphical output function, which allows a
pictorial presentation of the results. Coupled with the graphical output
function is a data table function that facilitates sensitivity analysis by substi-
tuting a column of values repetitively into the model for a prescribed input
variable and tabulates the output variables selected for analysis.
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The model is designed to compare two alternatives referred to as Alterna-
tive I and Alternative II. Each alternative is evaluated separately and the
difference in the after-tax, after-inflation cash flows is also evaluated.

METHOD OF ANALYSIS AND BASIC ASSUMPTIONS

The model compares the costs and benefits of the two alternatives using the
Present Worth method and the Internal Rate of Return method described by
Steiner (1980). The two alternatives must be mutually exclusive and should
be ranked in order of increasing initial investment. Since incremental analy-
sis is the only correct method of analyzing mutually exclusive alternatives it
is incorporated in this model in the form of Alternative (II-I).

As mentioned earlier, the model assumes that the two alternatives being
compared are mutually exclusive, meaning that selecting one alternative
precludes the choice of the other. Another important assumption, included
in the model, is that all transactions during a certain year may be accumu-
lated to a single sum at the end of the year without seriously affecting the
calculations (Steiner, 1980).

MODEL INPUT PARAMETERS

The input parameters used to test the model are shown in Table 2. The
input data was extracted from an example presented by Swanson (1975).

TESTING THE MODEL

To test the model properly it is necessary to select realistic data for the
input parameters. Swanson (1975) presented such data in his example of a
43-story office building under consideration for construction for a nationally
known life insurance company.

Detailed data were presented for both a 43-story office building on one site
and an above-ground nine-story parking structure on an adjacent site. Alter-
native I in the test of this model uses the data presented by Swanson for the
43-story office building. Alternative II assumes that both the office building
and the nine-story parking structure will be constructed.

The analysis by Swanson is over a 15-year period after the beginning of
rental and assumes no resale of the property. The discounted rate of return
for this investment, based on a before-tax analysis and with the above
assumptions, is only 2.86%, which is considerably less than that expected by a
prudent investor.

The model was first tested by analyzing the net present values of Alterna-
tive I, Alternative II, and Alternative (II-I) as a function of discount rates
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Table 2 Input Parameters

91

Parameter

Alternative 1

Alternative I1

Land
Square Feet
Cost per Square Foot
Total Cost of Land

Buildings
Total Square Feet Constructed
Total Square Feet Rentable
ft2, Office
ft2, Commercial
Parking Spaces
ft2, Other

Construction Costs
$/ft%, Office
$/ft%, Commercial
$/ft>, Apartments
$/Parking Space
$/1t? sq ft, Other
Direct Building Costs

Other Costs

Demolition

Site Work

A & E Fees

Other Miscellaneous Costs
Total Investment

Investment Schedule
Year (—2)
Year (—1)
Year (0)

Financing Schedule
Building Loan, Year (—2)
% Cash Invested
Loan Period (Years)
Interest Rate (%)
Building Loan, Year (—1)
% Cash Invested
Loan Period (Years)
Interest Rate (%)
Mortgage Loan, Year (0)
% Cash Invested
Loan Period (Years)
Interest Rate (%)

Absorption Schedule
Average % Occupied (Year 1)
Office
Commercial

91,440
$75
$6,858,000

1,360,000
1,156,000
700,000
456,000
0

0

$28

$28

0

0

0
$38,080,000

$462,000
$90,000
$4,569,000
$4,950,400
$55,010,000

$7,410,000
$21,420,000
$26,180,000

75
25

152,400
$75
$11,430,000

1,360,000
1,156,000
700,000
456,000
1,542

0

$28

$28

0

$4,202.34

0
$44,560,008

$1,212,000
$180,000
$5,347,201
$5,792,801
$68,522,010

$7,410,000
$34,932,010
$26,180,000

100
16

75
25

(continued)
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Table 2 Input Parameters (continued)

Parameter Alternative I Alternative II
Apartments 0 0
Parking 0 56
Other 0 0

Average % Occupied (Year 2)
Office 100 100
Commercial 47 47
Apartments 0 0
Parking 0 77
Other 0 0
Average % Occupied (Year 3)
Office 100 100
Commercial 63 63
Apartments 0 0
Parking 0 87
Other 0 0
Average % Occupied (Year 4)
Office 100 100
Commercial 79 79
Apartments 0 0
Parking 0 94
Other 0 0
Average % Occupied (Year 5)
Office 100 100
Commercial 95 95
Apartments 0 0
Parking 0 100
Other 0 0
Revenue Rates
Rent
Offices ($/ft*/yr) $9.00 $9.00
Commercial ($/ft?/yr) $10.00 $10.00
Apartments ($/{t%/yr) $0.00 $0.00
Parking ($/space/yr) $0.00 $360.00
Other ($/ft?/yr) $0.00 $0.00

Operating Expenses
Operating and Maintenance Costs

Rented Areas ($/ft*/yr) $2.75 $2.75
Unrented Areas ($/ft?/yr) $1.75 $1.75
Parking Spaces ($/space/yr) $0.00 $60.00

Real Estate Taxes
Before Rental (% of Land

Value) 4.62% 4.62%
After Rental ($/{%/yr) $2.15 $2.15
Parking ($/space/yr) $0.00 $90.00
Projected Rates of Increased Cost and Revenue
Operating Costs (%/yr) 0.00 0.00

Rental Revenue (%/yr) 0.00 0.00




Wenzelberger & Steiner—Model for Analysis 93

Table 2 Input Parameters (continued)

Parameter Alternative I Alternative 11
Property Resale Value (%/yr) 0.00 0.00
Overall Inflation Rate (%/yr) 0.00 0.00
Income Tax Considerations
Tax Rate (%) 0 0
Depreciation Method
(Enter 1, 2, 3, or 4) 2 2

(SL=1, ACRS81=2,
ACRS84=3, ACRS85=4)

If Straight Line, Enter Years 16 16
Value to be Depreciated $48,152,000 $57,092,010
Resale Value
Year Sold 16 16
% of Total Investment Before
Inflation 0 0

varying from 0 to 4%. The results correlate with the data in Exhibit 2 of
Swanson’s paper and are shown in Fig. 1.

Next the effects of resale value on the discounted rate of return, also known
as internal rate of return, were examined. Resale values varying from 0 to
100% of the initial total investment were examined and the results are presented
in Fig. 2.

To test the sensitivity analysis features of the model, the effects of varying
construction costs and land costs were examined. These results are presented
in Figs. 3 and 4.

The after-tax analysis features were tested by varying the income tax
bracket of a hypothetical building owner and evaluating the resultant inter-
nal rates of return, which is illustrated in Fig. 5. Figure 6 assumes that only
10% of the investment, required at years (—2), (—1), and (0), is in the form of
cash with the remainder borrowed, for 30 years, at the interest rates shown in
Fig. 6. ACRS 81 depreciation is used and it is assumed that the taxpayer is in
the 45% bracket. Resale value, at year 16, is assumed to be 15% of the original
total investment with the remaining mortgage balance being paid off with the
resale over 15%. The resultant internal rates of return indicate that this might
not be such a bad idea if proper interest rates can be obtained.

SAMPLE OUTPUTS

Sample outputs of the model test results are presented in Figs. 1 to 6. Below
each figure is an explanation of the assumptions and a tabular listing of the
models numerical output. This data represents only a small fraction of the
model’s ability to analyze tall building investment alternatives.
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CONCLUSIONS

The preliminary economic model developed for the study and analysis of
the economics of tall buildings provides a necessary tool to the tall building
designers, developers, and investors faced with the difficult decision process
in a dynamic economic environment. It has the required flexibility, can
handle hundreds of input variables, incorporates sensitivity analysis features,
and utilizes a computer graphics output.

Some of the after-tax features involving taxes on the disposition of the
property and recapture of depreciation have not yet been activated, although
they are integral parts of the model.

The alternatives chosen to demonstrate and test the model provide a
convenient check of the mathematics. However when it comes to a realistic
choice of alternatives, the input data is somewhat lacking since Alternative II
is Alternative I plus a parking garage. Although this does provide two
alternatives for comparison, the economics of the parking garage does not
merit the additional investment as shown by the incremental analyses.

REFERENCES/BIBLIOGRAPHY

Conlin, Walter F., Sr., 1972
ECONOMICS OF HIGH RISE BUILDINGS, Proceedings of the International Conference on
Planning and Design of Tall Buildings, Vol. 1(a), Lehigh University, Bethlehem, PA, August, pp. 119
to 132.

Grannatt, Milton H., Ill, 1975
THE ECONOMIC IMPACT OF AN OFFICE BUILDING HEIGHT RESTRICTION, Doctoral Dissertation,
Lehigh University, April, pp. 43 to 89.

Steiner, H. M., 1980
PUBLIC AND PRIVATE INVESTMENTS: SOCIOECONOMIC ANALYSIS, John Wiley, New York,
pp. x to 414.

Steyert, Richard D., 1972
THE ECONOMICS OF HIGH RISE APARTMENT BUILDINGS, Proceedings of the International
Conference on Planning and Design of Tall Buildings, Lehigh University, Bethlehem, PA, August,
pp. 103 to 118.

Swanson, Vernon E., 1975
THE ECONOMICS OF HIGH RISE OFFICE BUILDINGS, Pan Pacific Tall Building Conference
Proceedings. Paper read before the Regional Conference under the auspices of the Joint Commit-
tee on Tall Buildings, University of Hawaii, Honolulu, Hawaii, January, pp. 97 to 110.

The Washington Post, 1984

THE WASHINGTON POST, Washington, DC, 14 October.
The Washington Post, 1985a

THE WASHINGTON POST, Washington, DC, 23 February.
The Washington Post, 1985b

THE WASHINGTON POST, Washington, DC, 1 December.



Wenzelberger & Steiner—Model for Analysis 95

NET PRESENT VALUES ($)

DISCOUNT RATE (%) ALT | ALT Il ALT (lI-1)
0.0 17,461,794 8,862,418 (8.609,376)
0.5 13,860,862 5,060,858 (8.800,004)
1.0 10,516,754 1,542,340 (8.974,414)
1.5 7,409,812 (1,724,054) (9,133,866)
2.0 4,522,020 (4,757.,496) (9,279,516)
25 1,836,855 (7.575,569) (9.412,424)
3.0 (660,843) (10,194,405) (9,533,662)
35 (2,984,996) (12,628,818) (9.643,822)
4.0 (5,148,395) (14,892,420) (9.744,024)

Fig. 1 Swanson’s Scheme 5B
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INTERNAL RATE OF RETURN

% OF ORIGINAL INVESTMENT ALT |
0 2.86%
20 4.06%
40 5.02%
60 5.84%
80 6.54%
100 7.17%

ALT Il

1.23%
2.68%
3.80%
4.73%
5.62%
6.21%

ALT (lI-1)

-8.97%
—4.35%
-1.94%
-0.26%
1.03%
2.09%

Fig. 2 Effect that different resale rates, as a percentage of the initial investment, have on

the internal rate of return of the before-tax analysis
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CONSTRUCTION COSTS

$10.00
$20.00
$30.00
$40.00
$50.00

INTERNAL RATE OF RETURN
ALT |

12.31%
6.00%
2.23%

—0.40%

—2.38%

ALT Il

7.37%
351%
0.74%
—1.38%
—3.08%

97

ALT (II-)

-8.22%
—8.63%
-9.06%
-9.51%
-9.97%

Fig. 3 Effects that different costs of construction have on the before-tax internal rates of

return
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INTERNAL RATE OF RETURN

COST OF LAND ($/SQFT) ALT | ALT Il ALT (l1-1)
$40.00 3.55% 2.06% -7.13%

$60.00 3.15% 1.58% -8.22%

$80.00 2.77% 1.12% -9.21%

$100.00 2.41% 0.68% -10.12%
$120.00 2.07% 0.26% -10.96%

Fig 4 Effects of changes in land costs varying from $40.00/t? to $ 120.00/t? on before-tax
internal rates of return
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INTERNAL RATE OF RETURN

INCOME TAX BRACKET ALT I ALT I ALT (l1-1)
0% 2.86% 1.23% -8.97%

10% 251% 0.95% -8.57%

20% 2.13% 0.65% -8.17%

30% 1.73% 0.33% -7.77%

40% 1.30% -0.01% -7.36%

Fig. 5 Effects of changes in income tax rates. Assumption is made that the property is held
for 16 years with no resale value. Depreciation is by the ACRS 81 method and internal
rates of return are calculated for income tax brackets from 0 to 40%.
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INTERNAL RATE OF RETURN

INTEREST RATE ALT I ALT Il ALT (l1-1)
6% 16.97% 13.15% -11.06%

7% 14.91% 10.88% -14.11%

8% 12.71% 8.44% -17.21%

9% 10.37% 5.84% —20.35%

10% 7.89% 3.07% —23.52%

Fig. 6 Effects of borrowing interest rates. Assumption is that only 10% of the total invest-
ment is paid in cash and that the remainder is financed, using a 30-year mortgage, at
an average interest rate as shown. It is also assumed that the property is held for 16
years with all but 15% of the resale value used to pay off the mortgage balance at year
16. The tax rate is 45%, and depreciation is by the ACRS 81 method.
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Architecture and Society

Paul Goldberger

In no arena more than in skyscraper design, Chicago is truly our preemi-
nent city; to hold the Council’s Third International Conference in Chicago
was as correct and appropriate in every way as it would be to hold a confer-
ence on Renaissance painting in Florence. Chicago is the heart of the sky-
scraper culture —not, to be sure, the only place in which it flourishes, or even
the place in which it necessarily flourishes most intensely today. But the city
is most intimately associated with the skyscraper’s birth, and as we look ahead
to a second century, the same perspective is not available from anywhere else.

Not only in Chicago, but now in every American city, the skyscraper is at
once the triumphant symbol and the unwelcome intruder. We seem, after a
full century of them, still not to be at peace with tall buildings; they shatter
scale and steal light, and it is no surprise to hear them denounced as mon-
strous constructions. Yet we also hold them dear. What brownstone has ever
been the symbol of New York that the Empire State Building is (Fig. 1) What
lakefront park the icon of Chicago that Sears Tower has become? To visitors
and natives alike, these buildings are these cities, as much as the Cathedral of
Notre Dame is Paris or the Houses of Parliament are London. They are
absolutely critical to the identities of our cities. Indeed, we might say that in
many cities, the skyline is the image—that the body of skyscrapers a city
possesses is, collectively, that city’s symbol, more than any individual build-
ing could be.

Although the skyscraper has taken on an international presence in the last
generation, it is still a fundamentally American phenomenon. In the sky-

101
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Fig. 1 Empire State Building (Courtesy: AISC)
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scraper we see, more clearly and directly than in any other architectural form
of our time, the merging of technology, energy, and commerce, that rampant
capitalist spirit that seems so particularly American. The skyscraper tends to
be spoken of primarily in American terms with full knowledge of the immense
spread of skyscraper construction around the world and with great respect
for much of it. The fundamental ideas and issues skyscrapers seem to raise are
ones that come most clearly into focus on the American stage.

It may no longer be possible to say the same thing now that the extraordi-
nary building by Norman Foster for the Hongkong and Shanghai Bank is
complete in Hong Kong or when the I. M. Pei tower, also in Hong Kong, is
finished. But for now, given that most of the major towers around the world
do not carry either the air or the science of skyscraper design significantly
beyond their American counterparts, this paper mainly discusses the issues
as they appear in this country.

CHANGING VIEWS

The skyscraper’s double-barreled identity—its ability to be at once a
triumphant symbol and an unwelcome intruder —is nothing new toour time;
it has been the skyscraper’s fate for much of its existence. It is not difficult to
find objections to early tall buildings, going back even before the turn of the
century. Just after this century began, in 1908 the architect David Knicker-
bocker Boyd wrote in American Architect and Building News that “Aside from all
the esthetic considerations the continued erection of the so-called ‘skyscraper,’

the excessively tall building, constitutes a menace to public health and safety
and an offence which must be stopped.”

Plenty of others held similar sentiments. Architect George B. Post com-
plained even earlier, in 1894, that streets, if lined with tall buildings, would
seem like canyons, dark, gloomy and damp. Ernest Flagg, despite his status
as architect of the Singer Building, one of the finest of the first generation
of Manhattan towers, expressed the hope that some kind of system could be
developed in which neighboring owners could buy and sell air rights, thus
limiting the actual number of high buildings and assuring that a particular
district did not become overcrowded. And Montgomery Schuyler, the dis-
tinguished architecture critic, worried frequently in print about the absence
of any legal or other stimulus to lead real estate developers to restrict the
size and design of skyscrapers.

Schuyler wrote of his concern that “the aspiring dollar-hunter would
continue to protrude stark parallelepipeds”—that is his word, and his word
alone—“into the empyrean, just as he does now. . . . The parallelepiped is the
form which gives him the most space for rental and which can be most
cheaply built. To prevent him from building it would seem to him a great
outrage.”
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But this was hardly the only kind of view that was expressed. A few months
before, the New York Times had written “So swiftly do the wheels of progress
revolve in New York that one great achievement may not be finished before
another and more wonderful improvement is on the way. It is so with the
two tallest skyscrapers ever constructed, and which are in the course of
construction here,” making reference to the nearly completed Singer Tower
by Ernest Flagg and the recent start of construction of the 213-m (700-ft)
Metropolitan Life Tower by Napolean LeBrun, which would eclipse Singer
as the world’s tallest.

The skyscraper has thus always been the source of debate, at least so far as
its social and urbanistic implications. We have never made complete peace
with it, yet neither has it been consistently an enemy. It is both feared and
admired, the source both of dismay and exhilaration.

What, then, is different about skyscrapers today? What makes the question
of the skyscraper and its social significance different now, as we begin the
second century of tall buildings, from what it was in the first century?

The most significant issue, surely, is quantity. A generation or more ago
one had to go to New York or Chicago to see tall buildings in any significant
number. They were the sign that one had arrived from the hinterlands and
reached the big city. This is no longer the case. Skyscrapers are everywhere,
in small and medium-sized cities as well as large ones. And in the large cities,
where there were once a few towers of particular height, now dozens stand,
cheek-by-jowl.

It is difficult to overestimate the effect of this on one’s perception. The tall
building is no longer a truly special thing. If there are skyscrapers all over the
place, and so densely packed in major downtowns, what do they signify? It is
surely something different from the day in which the Woolworth Building
(Fig. 2) suggested the new prominence of commerce in national life, standing
as a powerful symbol of it, or the time in which the Chrysler Building (Fig. 3)
and the Empire State Building stood as perfect symbols of the jazz age. The
tall building is now commonplace, and this cannot fail to reduce its effect on
public consciousness.

QUESTION OF HEIGHT

Without addressing the related issue that the explosion of skyscraper
construction raises (the question of what tower after tower does to the fabric of
our cities), another issue more closely connected to the individual skyscraper,
the question of height, is important. Here, too, nothing is so startling as it
once was. Once it was 152 m (500 ft), then 213 m (700 ft) then 242 m (792 ft)—the
Woolworth —then 305 m (1,000 ft) (Chrysler reached that threshhold first),
and on and up. The numbers have not continued to mount in recent years the
way they did in the 1930s and again in the early 1970s with the World Trade
Center and then Sears Tower, although there is again talk of another leap. But
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Fig. 2 Woolworth Building (Courtesy: Library of Congress)
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Fig. 3 Chrysler Building (Courtesy: Library of Congress)
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in terms of height the issue seems again to be one of quantity, in that there are
not many buildings continuing to cross the 100-story barrier, but so many are
being built at 60, 70, even 80 stories. Structures of these sizes, which once had
the power to stop us in our tracks, now rate barely a glance.

For example, the RCA Building at 30 Rockefeller Plaza in New York, the
centerpiece of Rockefeller Center and in some ways the finest commercial
office tower of the Twentieth century, for generations held sway over the
imaginations of architects, urbanists and, most important, the general public.
There is nothing exceptional about its 65-story height, and while its design is
remarkable, it is almost lost amidst the chaos of mid-Manhattan, saved only
by the breathing space of the low buildings of the Rockefeller Center group-
ing that surround it.

What do architects do when tall buildings are so commonplace that they
can no longer hold the power over our imaginations that they once did? There
are two separate ways in which to move.

DESIGN

The first route is one of design—to emphasize the building as an esthetic
object, and to make it stand out in a way it would not otherwise do, given the
competition on the high-rise front. The beginnings of this go back for at least
a decade, since the banal and chilly glass boxes of the modernist generation
began to fall out of favor, and architects began to search for more distinctive
visual forms.

It is always a bit odd to stand in the city of Mies van der Rohe and speak of
the failings of the glass box, of the international style which Mies came to
symbolize, but of course the international style was always much more than
Mies, and most of what it was after Mies was not very good. It is no disrespect
to Mies van der Rohe to speak of Third Avenue in New York or La Defense in
Paris; these are testaments to the absence of any real humanistic impulse in a
certain kind of large-scale, commercial modernism. They are without sen-
sual meaning and without urbanistic coherence. It is small wonder that by
the late 1960s and early 1970s the most sensitive architects were beginning to
search for ways to make large-scale, tall buildings that spoke a somewhat
different language.

THE SOCIAL SKYSCRAPER

One of the ways reaction began against the banality and austerity of the
international style was an attempt to make the tall building a more appealing
social presence in the city, to integrate it into the economic and social life of a
city in which most international style towers, which were so determined to
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stand aloof, could not do. The leader of this generation, the model, is a
building too often forgotten these days; it is Johnson and Burgee’s IDS Center
in Minneapolis, which contains a glass-enclosed court, a kind of roofed town
square lined with shops and a hotel. Now, with even Citicorp Center in New
York almost a decade old, such mixed-use projects are old-hat, but they were
an important component of the reaction against the international style.

The social skyscraper —the skyscraper that is part of a mixed-use project,
the skyscraper that contains a public plaza or atrium or retail space or a
cultural facility —is a significant advance in our time. A great many of these
buildings emerged out of zoning laws that granted excessive bonuses in
exchange for the provision of these social amenities, thus making the build-
ings far larger than they should have been. The presence of social amenities
has thus become expected in large-scale building in our time. We no longer
expect the skyscraper to be an isolated element so far as the living patterns of
the city are concerned, existing only for people to live and work in during a
set period of hours. Those who neither live nor work in a major tower now
expect to have some sort of involvement with it, and this must be considered a
good thing, whatever the architectural results.

POSTMODERNISM MOVEMENT

The reaction to orthodox modernism has been manifested most strongly, at
least so far as the recent esthetic history of the skyscraper is concerned, in the
movement that is known by the term postmodernism. It has brought a genera-
tion of skyscrapers that rely heavily on historical architectural elements,
sometimes taken literally, more often reinterpreted, sometimes put together
into an eclectic mixture, sometimes used in a more narrow stylistic framework.
Philip Johnson and John Burgee’s AT&T Building in New York, the notorious
Chippendale skyscraper, stands as a kind of symbolic parent of this genera-
tion of buildings, and its notoriety has made it the most important, although
it is by no means the best. Johnson and Burgee’s own Transco Tower in
Houston and Republic Bank Tower in Houston are significantly better, as are
many of the buildings by Kohn Pedersen Fox; Skidmore, Owings & Merrill;
Cesar Pelli and numerous others who have come in recent years to follow a
similar path of allusion to historical form.

Not the least of the benefits of this movement is its restoration of the idea
that a skyscraper should have a top, that it deserves a beginning, a middle,
and an end. Louis Sullivan, whose buildings were flat-roofed but by virtue of
their extraordinary cornices made the same point, understood this, of course,
but most modern architects since Sullivan (and, to be fair, Frank Lloyd
Wright) did not. Whatever else can be said about post-modernism, it should
always be praised for restoring the tops to towers— for recognizing that the
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way in which a skyscraper meets the sky can be as important as the way in
which it meets the ground, that the profile a tall building makes on the
skyline can be as important as the impression it makes close up. The Chip-
pendale top of AT&T is hardly the top of the Chrysler Building, but it has
served a valuable polemical purpose, and for this it has earned a certain place
in history.

ROMANTIC MODERNISM

There are other ways in which architects have attempted to break away
from the boredom and banality that turned out to be the sad legacy of
architecture that in Mies’s hands could yield greatness, but in the hands of so
many others yielded much less. Some —and I think here most particularly of
Kevin Roche, Cesar Pelli and Edward Larrabee Barnes—have stayed within
the modernist vocabulary, but made it less rational, less dogmatic, less rigid,
even more picturesque, using the modernist vocabulary of sleek surfaces to
what might almost be called postmodern ends, seeking pure visual pleasure
above certain rationalist goals. This approach is something I have elsewhere
called the computer esthetic, for these utterly sleek, smooth buildings seem
not so much to have been constructed as to have been whirred out of some
microchip. The sense of metal and glass placed one piece onto another, which
in Mies’s buildings is as clear a sign of the feeling of construction as the sense
of stone in a much older building, seems to disappear.

The historicist strain and the computer esthetic, which others, most nota-
bly Charles Jencks, have called late modernism, have shown signs of coming
together in the last few years in numerous buildings that employ sleek,
modern materials, but use them to echo historical form. Cesar Pelli’s World
Financial Center towers at Battery Park City in New York, Helmut Jahn’s
addition to the Board of Trade in Chicago, perhaps Johnson and Burgee’s
Transco Tower, and surely much of the work of Kohn Pedersen Fox, all are
examples of this phenomenon. It is something I think is best called romantic
modernism, and as such it seems to express the feeling of this moment best—a
time in which we want to be romantic as opposed to rationalist as the
international style appears to have been, and yet a time in which we do not
want to cut all ties to modernism either. Romantic modernism does not deny
the heritage of modernism; indeed, it exploits it through a knowing and
willing use of modernist materials, technology, and engineering. Yet it seeks
to merge this with at least some of the romantic esthetic that history presents
us with.

None of this, of course, is a prescription for how to design. Nothing is worse
than seeing style in this fashion, or talking about it as if there could be
prescriptions. No one style either guarantees good architecture or prevents
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it. Much deeper, much more difficult things determine the esthetic success
or failure of a tall building. Proportions, scale, texture, materials are en-
tirely specific, and they depend entirely upon how they are used in a particu-
lar situation.

A building succeeds or fails esthetically not on the basis of its style, but on
the basis of much more fundamental concepts—how good its elevations are,
how good its plans are, how well scaled, how well proportioned it is. The
success or failure of these elements are what makes Michael Graves's Humana
Building in Louisville basically a good building, whatever its problems, and
Graves’s Portland Building in Oregon, which preceded Humana and in
many ways laid the groundwork for it not so good a building. The basics, the
fundamentals of architecture, are not handled nearly as well. It all reminds
us that architecture is an art of specifics always; it is never an art of generalities,
and never a question of rules or formulas.

ESTHETIC STATEMENTS

In each case here the building is mentioned as if it were a single element in
the city, disconnected from everything that is around it—a pure sculptural
object, as it were. Unfortunately, all too often that is precisely how architects
and developers see buildings. Even the buildings that make certain social
gestures toward their surroundings in the form of public space tend to be
aloof and isolated as formal objects. The reason for this is clear. The one real
problem that the resurgence of interest in the skyscraper esthetic has brought
us is the tendency to want to make every building a foreground object, to
believe that each and every building must stand out in a way that isall its own,
to be a kind of prima donna on the landscape. Prima donnas do not go very
well next to each other; you cannot make a whole opera out of them. But now,
architecture is marketed by real estate developers, who proudly fill their ads
with architects' names and talk of their structures as “significant architectural
events.” When that is being done, there is little care about what is next door.
Each man to his own, each block on its own, each building a thing unto itself.

It is an odd price indeed to pay for having a public and a commercial
marketplace become interested in architecture. It is not what I would have
expected back when so many of us cried out for years for more interesting
architecture, as real estate developers tended to produce only the most banal
and dreary skyscrapers; now that they are confirmed converts to architecture,
we are suffering an unexpected fate, that of having to cope with all kinds of
buildings that seem desperate to make an esthetic statement, and which
shriek excess at us all the time.

This issue of the building as a kind of prima donna is critical because,
contrary to the impression so much of our architecture today gives, no
building in a city really does stand alone. Every tall building is but a building
block in a larger composition, and that composition is the city. We should be
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coming to realize as we move into the second century, that the tower is not
as envisioned by Le Corbusier and even by Frank Lloyd Wright, as a proud
and separate thing; it is part of a larger whole, connected to what is around
it both sociologically and visually. It cannot be seen apart.

A COHERENT WHOLE

Buildings did seem to make a coherent whole for the first 50 years or so of
the skyscraper’s first century, but perhaps this was almost unconscious. It was
not out of a real knowledge of the problem. For much of the first half-century
of skyscraper construction, there was a highly consistent vocabulary of materials,
mainly masonry. While there were significant stylistic differences, most
particularly between the more structurally expressive Chicago School and
the more decorative, theatrical New York school, the common vocabulary of
materials tended to obscure these differences. All can see it clearly in the
many instances in which Chicago-like skyscrapers were built in New York,
and New York-esque skyscrapers went up in Chicago. In neither case were
they a jarring presence.

Beyond common materials was a common sense of scale. Even when towers
were permitted to grow very large, as at Cass Gilbert’s Woolworth Building,
the scale was not overwhelming, and it was able to render the building
compatible with much smaller structures adjacent. A third reason the city
seemed to be coherent was the utter and complete respect for the street line.
Virtually all construction was built out to the street, keeping an even line;
think of Park Avenue in New York, of Michigan Avenue in Chicago, of
virtually every downtown all around the country.

All of these things began to fall apart in the post World War II era. I do not
want to fall into the trap of blaming orthodox modernism for all esthetic and
urbanistic problems, but it is difficult not to consider it highly culpable here.
The common vocabulary of materials was the first to go. At the beginning its
loss was actually quite pleasing, even exhilerating. How dull Park Avenue
had begun to look by 1950, and how exciting, how full of promise of a new age,
did it look when Lever House’s glass slab came to it instead! No one could
know at that point how poorly glass worked in terms of making an entire city,
how it could not yield the kind of texture and scale that is necessary to make a
city of background as well as foreground structures.

And so scale, too, began to slip away, considered less important by ortho-
dox modernism. The signs that relate parts of a building to each other and to
the size of the human figure were lost in an onrush of abstraction, in a
desperate search for pure, sculptural form. Finally, after the splendid plaza of
the Seagram Building opened in 1958, the fallacious belief came that because
this plaza worked well, then plazas everywhere were a good idea, and the
street wall meant nothing at all. But the mid-1960s, the sense of urban
coherence, the kind of unwritten contract that had brought buildings together,
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had begun to fall apart. Its demise was hastened by the revised zoning code
New York adopted in 1961, which specifically encouraged the breakdown of
the street wall.

BACKGROUND AND FOREGROUND

We are now in a period of reaction to all of this. Respect for the:street wall is
coming back, as well as respect for scale and texture, factors that are absolutely
critical to the esthetic success of any tall building, and which are vastly more
important than style. But we are only beginning to understand that the
problem really is one of background and foreground, one of making cities
which are wholes and not merely disparate, competing parts. In any good city
the whole is something much more than the sum of the parts, but in too many
of our cities, the whole is not more at all. It is vastly less.

There is no better example of this than the first scheme for the Upper West
Side of Manhattan, the project called Television City, which included six
76-story towers and one 150-story tower which, if built, would have been the
tallest skyscraper in the world. It has a certain excitement to it. Who could fail
to be moved, even today, by the words “the tallest building in the world”? For
the entire history of skyscraper construction, height has had a power over
architects, builders, everyone. To build taller seemed, for so long, to be the
goal, like winning a race, and not only like winning it, but like winning it
better than anyone had won it before. One generation could produce the
four-minute mile, the next could produce a miler who could run it in 3:50,
and so it would go, from 80 stories to 110 now isn’t the logical thing to go on to
150, just as we keep trying to run the mile faster and faster, keep on shooting
for the moon, keep on trying to do everything?

GOING TALLER

Every one of you knows that such a building is plausible technologically,
and indeed, that even taller buildings than 150 stories could be built. The
structure is not the problem. But the whole analogy of the race, of the record,
of getting bigger with each generation is false. It gets us far away from
architecture, far away from engineering, and into something else altogether.
There isa grave problem with a 150-story tower, despite the allure it undoubt-
edly has, despite its ability to hold sway over our imaginations.

For if architecture and the building of cities mean anything, they have to do
with making civilized places for people to live in, use, be inspired by, be
uplifted by. The proposed 150-story building for New York does cause the
heart to beat faster for a moment, and granted credit is due for that. But I fail
to see where building 150 stories worth of condominium apartments in a
tower that, by virtue of its vast bulk must contain 2,600 separate apartment
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units, will be anything other than a Buck Rogers fantasy. And while Buck
Rogers may be fun to contemplate for amusement, in real life—which the
middle of New York City all too certainly is—it would be more of a science
fiction nightmare.

It would seem like a nice leap—a wonderful way, in fact, to commemorate
the beginning of the skyscraper’s second century—to be able to make this
jump in magnitude to an entirely different kind of building. And Helmut
Jahn’s plan, which would put the building on a large, relatively open site,
makes more sense than many earlier schemes for buildings of this great
height in denser parts of Manhattan. But these things provide only momen-
tary appeal; in real life, such a building would be otherwise, a case of
technology ability completely and entirely outpacing common sense. Because
we would build it, I am not convinced that it would deepen and enrich the
experience of urban life at all.

If anything, the quest for the 150-story building comes directly out of the
numbness as a result of skyscraper glut. The excess of tall buildings has, by
now, made it so difficult to become excited by any of them. It is almost as if we
need stronger and stronger drugs to stimulate us, so numb have we become to
the drama and excitement tall towers can provide. If we build this building,
we are conceding a kird of addiction to technological determinism and to the
thrill of height. We are allowing these things to become far more important
than other things that make up a true city.

My own opposition to this building project, which has since been replaced
by a revised design that includes a 130-story tower, has not come without
anguish. It would be pleasing to be able to endorse with enthusiasm a chance
to push the frontier onward. But that is just the point. I am no longer sure that
such a building really does push the frontier onward, despite how it appears
at first. For I am less and less sure that height alone really is the frontier
anymore, that getting taller and bigger really is the issue. It was the idea for a
long time, and it was done.

But now that we can go high, far higher even than this 150-story proposal,
perhaps the real issue that must be faced is not all the way up in the sky 488 m
(1,600 ft) versus 518 m (1,700 ft) versus 549 m (1,800 ft). Perhaps it is closer to the
ground — back to the whole question of making a civilized city, of trying to see
the tower not as an isolated object, but as a part of a larger whole, as
something that seems to grow organically from everything around it, enriching
its surroundings and in turn being enriched by them.

Now is still, for all the imperfections of so much of what is being built and
being proposed, a great time for the skyscraper. The most encouraging thing
is that we have begun, after years of uncertainty, to settle into a relatively clear
esthetic direction, that of romantic modernism, which is an attitude or
impulse more than a style, and that is just how it should be. As we move into
the late 1980s we are going beyond the excesses of the early years of reaction to
modernism; there is no longer a foolish sense on the part of some architects, as
there was a few years ago, that modernism was an evil best purged from our
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culture. We see it now as a great cultural and technological heritage, just not
as one that needs to be taken literally, but more as a resource, a language, that
we should be reinterpreting and reusing in our own ways.

The passion to be interesting, which has both enlivened skyscraper design
in the last 10 or 15 years and turned it into a sad free-for-all, is beginning to
settle down, to mature we might say, and this, too, is encouraging. A lot of the
esthetic excesses of the last generation were inevitable results of the reaction
against modernism’s excessive restraint, and as the esthetic pendulum swings
more toward the middle, a certain degree of common sense will prevail. We
see it in the best of the romantic modernist buildings now under construction
or proposed, the buildings that make strong esthetic statements yet do not
seem frivolous, tired one-line jokes, the buildings that relate to the greater
stream of architectural history without being directly or simplistically imitative.

The best architecture comes always out of specific circumstances, not out of
ideological predisposition. We are looking to advance the art of skyscraper
design by looking not only at the tallest and most technologically advanced,
but also at the buildings that seem to emerge out of the cities of which they are
a part and, in turn, enrich those cities. It is encouraging that Rockefeller
Center is turned to constantly as a model for admiration by architects today;
so is Carrere & Hastings’s splendid 26 Broadway in lower Manhattan, or
Holabird & Root’s Board of Trade in Chicago, or Van Alen’s Chrysler or
McKim, Mead & White’s Municipal Building or Hood’s Chicago Tribune.

These are all buildings of strong personality, of strong image and character,
yet they are all buildings that exist to make a statement about the life of the
cities of which they are a part, and they are not isolated objects. Some connect
to their surroundings more than others, but it is impossible to imagine any of
them existing anywhere except precisely where they are—on pieces of land
in the midst of cities with which they have come, by now, to have a deeply
symbiotic relationship.

And so it should be with every tall building. The skyscraper has, in the
end, a special responsibility. Its image is powerful, and if handled well, it can
be among the most compelling visual experiences architecture can provide
us with. The Monadnock, the Wainwright Building, the Woolworth Building,
the Chrysler Building, Rockefeller Center, Seagram —these greatest of tall
buildings belong on any list of the greatest of all American buildings. But
as we have lived with tall buildings for a century, we by now should know
that they alone, for all their glory and power, do not in and of themselves
make a city.

In King’s Dream, the celebrated drawing of a tower-filled New York by
Harry M. Pettit published in King’s Views of New York in 1908, the vision is
one of bigger and bigger buildings, all one connected to the next, with bridges
and arcades between and airships above, and the promise is of a more and
more glorious city. Now that the image of King’s Dream has become, at least
in part, a reality, we have learned that it is not so easy. The magical city,
the Jerusalem of towers, does not come by itself; even the greatest of sky-
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scrapers do not automatically make a city a civilized place. If there is any
urgent mission for the second century of the skyscraper, it is not, then, to
go bigger —it is to turn back, inward in a sense, and to struggle to find ways
to make of the towers the great city we were promised long ago, the coherent
urban world that was always the dream of every skyscraper architect, the
civilized city that, so far, has eluded our grasp.
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Tall Buildings as Symbols

Bruce J. Graham

In the last fifteen years it has become fashionable to identify large-scale
with “Evil” and small-scale with “Good.” This is hardly rational. We are
destroyed more by viruses than by cosmic explosions, but this is still a
common feeling among those who fear the world, who fear the universe, and
who fear eternity.

Recently, many have begun to identify towers with bigness and, therefore,
with Evil. This attitude implies that cities such as New York and London
should disappear and only those on the scale of Wheaton, Illinois or Des
Moines, Iowa should remain. When it comes to the quality of life, however,
scale is not the issue. What is important is how poetic and beautiful is the large
or the small. Responsible architects must respond to the totality of human ex-
perience, from the most basic human needs to the highest human aspirations.

In all of their elements, both large and small, beautiful cities should reflect
the richness of human activity. Man’s ideas range from macro- to micro-scale
and his intelligent responses to complexity distinguish him from all other
animals inhabiting the earth.

HISTORY OF GRANDEUR

Evidence of human traditional reverence for grand structures still remains
in Egypt, Mesopotamia, and the Far East, where towers have functioned as
stairways to God in a literal sense. In western culture, the mythical Tower of
Babel (Fig. 1) is a familiar symbol of both man’s innate power over nature and
God’s innate power over man.

117
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Through the centuries, forts and towers have been built as symbols of
power and cultural achievement, such as the twelfth to fourteenth century
towers that grace the Italian hilltown of San Gimignano (Fig. 2). Nobelmen
constructed elegant structures to signify individual prestige and family status.
Thirteen of the original 56 towers remain as testaments to the pride and
ingenuity of the ancient families they represent.

Foreshadowing larger cities of the future, these towers enjoy particularly
pleasant relationships through accidental arrangements around the battle-
ments of a proud village (Fig. 3). Their size, shape, and placement were not
influenced by zoning boards or planning commissions, but the group is
unified by the natural materials and local worksmanship that constitute their
architectural vocabulary.

Tower-building became the great creative outlet for the Gothic age, as
Chartres Cathedral testifies, where two soaring spires were developed and
refined over a period of 300 years (Fig. 4). Architects were well-supported
then. The people of Chartres harnessed themselves to carts and dragged the
enormous limestone blocks for their new cathedral from the quarry to the
site. The magnificence of Chartres was most apparent when the town was still
a village; the great towers celebrated civilization rising above the farmland of
northern France. The Gothic architects ended by performing feats of extraor-
dinary virtuosity to the point of occasionally over-reaching themselves.
Dramatic evidence of the exuberance of the age is found at Beauvais, where
pointed arches were pushed beyond the power of stone, causing the cathedral
to collapse in 1284.

In another civilization, the delicate towers for minarets became the sym-
bols of Islam, as in Cairo with its hundreds of mosques (Fig. 5). This may
create a pollution of sound but does not contribute to the pollution of the
surrounding low-rise slums. Source of the call to prayer, Cairo’s mosques
both reach to Allah and communicate with the people.

The language of the twelfth century Bab Zowayla gate (Fig. 6) covered the
Muslim empire from Spain to India. Towers were not symbols of hostility,
they were symbols of welcome. In Europe, as well, their popularity continued.
It is difficult to imagine the grand piazza of San Marco in Venice without the
companile (Fig. 7). Earlier low-rise buildings of exquisite quality, which
would be landmarks in any European nation, were destroyed to create a tower
of greater value. The campanile is an essential part of the entire composition.
It did, in fact, collapse at one time and was completely rebuilt. It is a tower in
the right place, at the right time, and it has given us a beautiful landmark that
epitomizes the achievements of its culture.

THE AGE OF INDUSTRIALIZATION

In the nineteenth century the industrialization of the Western World was
well underway, and tall towers became an expression of the age. During the
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great Paris Exposition, a tower was built in spite of the violent objections of
those who feared the future as demeaning the past. Over time, however, the
Eiffel Tower (Fig. 8) has become not only the symbol of Paris, but the symbol
of France. Located with great care, and in dynamic relationship to the whole
of Napoleanic Paris, it is not a symbol of an empire, but a symbol of the high
level of human achievement given expression by a great French engineer. It
marks an epoch. The tower is beloved, not only by all Frenchmen, but also by
many foreigners.

In America, towers took on a new significance in the city of Chicago.
Chicago has reason today to celebrate towers, for it was here that, most say, the
skyscraper was born. The Reliance Building of 1895 (Fig. 9), a product of the
engineer-architect, was a new language of architecture built from the ashes of
a great fire. In bold strokes, and without fear modern architecture was born.
Towers in the plain were created with an old language given new dimensions.
Towers became useful tools for human work and habitation, not just symbols
celebrating human achievements or the power of God.

THE ARCHITECTS

There was a man who was searching for a vocabulary with which to express
the skyscraper, both on the plains and in New York. After frustrating attempts
with Neo-Gothic architecture, Bertram Goodhue traveled west and during
his involvement at the Panama-California Exposition in San Diego discovered
the simple language of California’s colonial architecture. Returning to New
York, he won a competition for the capitol building in Lincoln, Nebraska
(Fig. 10). This great tower in the middle of magnificent plains celebrated the
power of the people and their relationship to the land and, in turn, had a
great impact on New York architects and changed their vision of New York
City.

The visionary drawings of Hugh Ferris (Fig. 11) are a reflection, however
insensitive, of the lessons of Goodhue. They were serious attempts to search
for the relationship of tower-to-place and tower-to-sun on the densest island
in the world. Rockefeller Center, produced by students of Goodhue in 1932,
was the realization of that idea (Fig. 12). With disregard for simplistic zoning
ordinances, it stands as one of the greatest American urban spaces ever
created. The lower frontal buildings relate to Fifth Avenue through an ingenius
space opening to a great tower beyond. It seems that such examples are not
easily understood or reproduced. New York went on in its cannibalistic way,
attempting to solve architectural and urban problems with mathematical
formulas (Fig. 13). It is impossible to comply with the current zoning for
sunlight without extensive computer analysis. The typical New York “ziggurat
building” (Fig. 14) is a travesty that confuses architectural and esthetic prob-
lems with politics. Land values, favoritism, corruption, and greed cannot be
controlled by simplistic policy-maker decisions. The proper locations of
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buildings in cities is an art, but it is less difficult than flower arrangement. It
is not that architects cannot deal with these issues; it is, rather, that they are
not allowed.

Towers have been built even by those, such as Frank Lloyd Wright, who
maintained that successful building solutions could all occur within two to
three stories. Once given the commission, however, he immediately created
the Price Tower in Bartlesville, Oklahoma (Fig. 15). It is a tower that is
inefficient but still successful as a symbol for Mr. Price and Bartlesville. San
Gimignano’s signoria rejoiced in her symbols, so why not a western oil man?

Once given the temptation, the great master succumbed again and pro-
duced a sketch for a mile-high building, even more inefficient than his first
attempt and, certainly, unbuildable (Fig. 16). But the excitement it generated
in was marvelous indeed. In 1922, the architect Mies van der Rohe was
experimenting with another technique, a technique that had not yet been put
into practical use (Fig. 17). It did away with symbols of antiquity since they
represented the Evil that culminated in World War I. A search for buildings
based on the machinery of industrial labor, on the products of the proletariat,
commenced. At the same time, the barons of Chicago were seeking those very
same obsolete symbols to express the might of their enterprises. The Neo-
Gothic expression of the Tribune Tower (Fig. 18) was chosen over the free-
thinking concepts set forth by Walter Gropius and Eliel Saarinen.

By and large, the direction taken by Goodhue’s followers in New York
found its way to Chicago in the Board of Trade building (Fig. 19), a building
deliberately located to enclose LaSalle Street and to form a room which was,
in fact, the financial center of the city. There did not exist a zoning ordinance
but a gentleman’s agreement to build the city beautiful.

CITY SPACE

These great cliff-like spaces have an exciting human quality best expressed
by Wall Street, that beehive of human activity that contains an explosion of
people from Monday through Friday and during times of popular celebra-
tion (Fig. 20). I am offended when such spaces are defined as inhuman since I
cannot conceive them being created by monkeys, dogs, or cows. Those who
fear such spaces are those who fear humanity and, therefore, life. But, errors
are committed with high-rise buildings, as well as with low-rise, buildings.
Surely one of the greatest errors committed by competent architects is the Pan
Am building and its destruction, not only of Park Avenue, but of Grand
Central Station (Fig. 21). This building is another example of the inability of
government to govern itself. The air rights owned by the government should
not succumb to the greed of those governing. Air rights belong to the people
and not to their elected servants. What was once a grand space in New York
was fouled by the inability of government officials to plan cities with vision or
to repress speculation and greed.
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Placement, therefore, is all-important. The Inland Steel building, for
example, was well-situated when first built. However, the placement is even
better today because other citizens opened up squares where sun, light, and
space could penetrate the Loop (Fig. 22). While plazas are unpopular today,
taking up space that could be used to produce private revenue, it is still
appreciated that the Federal Center, the First National Bank, and the Civic
Center were constructed to allow our business centers room to breathe,
creating spaces for demonstration, celebration, and relaxation.

RELATIONSHIPS WITH PEOPLE AND PLACES

Every tower has to relate to its people, and to the unique character and
psyche of each city. Houston was, at one time, a city that had a degree of unity
in both color and form. It was essentially buff or light brown with green trees.
The One Shell Plaza building (Fig. 23) for Gerry Hines related to these colors
and forms, clad in travertine instead of black steel. Today, Houston is a jungle
of self-expression with very few redeeming qualities and can only be said to
gratify unrestrained ego.

A 100-story mixed-use building in Chicago’s Near North Side, the John
Hancock Center, was a challenge to express the brashness and structure thatis
Chicago’s personality and character (Fig. 24). The balance of uses has proved
prophetic, minimizing office space and creating residential and commercial
spaces, predicting the growth of what is now the most powerful shopping
avenue in America.

The Sears Tower, at 115 stories, 465 thousand m? (5 million ft?), was another
experiment resulting in a very large steel building but reducing its impact by
shaping the towers into logical steps that reduced the scale in relationship to
its neighbors (Fig. 25). Height was never a problem technically. The build-
ing’s color and texture were derived from Chicago’s own color and texture.

With my engineering partners Fazlur Khan and Hal Iyengar, we explored
the tube structure, the bundled tube, and finally the megastructure. This
particularly interesting study was for a 160-story tower where loads would be
transferred to exterior corners of the building, freeing the interior portion of
the tower for grand spaces and multiple uses (Fig. 26). The times now demand
of the architect more than simple boxes to be sold by the square foot. Spaces
are required now that incorporate varied human experiences both day and
night. This 160-story tower could have housed hotels, office buildings, and
shopping and exhibition spaces. The flexible program allowed atria and
other spaces that would give each user a sense of place while still maintaining
an awareness of the whole and a relationship to the overall city.

Recently, during the New York Coliseum competition, I was reminded of
the casualness with which New York deals with urban spaces. The project at
Columbus Circle is on property owned by the city (Fig. 27). No vision of the
relationship of uses to the totality of the city was contemplated. The only
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guiding force was the amount of money to be collected by the city, later to be
so frivolously spent as to still leave uncollected garbage and decay. However,
solving the problems of separating the structure from the skin of the building
developed an idea of how to articulate a structure by varying scale and
proportion according to use. This concept was initiated in the late 1950s with
the Business Men’s Assurance building in Kansas City (Fig. 28), where the
delicate steel structure creates an important tower of middle scale that expresses
both the quality of spaces and the relationship to the base —an understanding
of structure not dissimilar to that achieved by Eiffel in the grand tower of
Paris. The location on top of a hill surrounded by parks was ideal as a
counterpoint to the center of the city.

This concept is also useful for small towers such as those at Perimeter
Center in Atlanta, where the scale and benign climate allows a sense of
playfulness and frivolity with structure (Fig. 29). While clear in concept, it
entertains both observer and user. Structure here is not only functional but
communicates an understanding of scale and stability that results in serenity.

Onterie Center in Chicago is an elaboration of concepts dating back to the
John Hancock Tower and an unexecuted project in New Orleans which
Fazlur and this author designed in 1965 (Fig. 30). The exterior structure, as
convincing as that of the Hancock building in the background, expresses
the scale and vitality of a very large building.

REPUBLICBANK CENTER

The RepublicBank Center in Dallas is a 60-story tower that combines many
of the lessons learned in other projects (Fig. 31). The materials and texture
combine to form a design responding to the city of Dallas. Light stone will
appear as a native material. Blue glass is utilized to counter the driving sun.
Complex spaces and forms, however, are now much easier to achieve.

The structure had to respond in form and space to confusing clues from
neighboring buildings (Fig. 32). Harry Cobb’s rhombus-like building was
difficult at best, as were the hard-edged, treeless streets, but an enthusiastic
owner made the project quite rewarding.

Computer-aided design, in which we have invested more than twenty
years, is finally giving us the tools to deal with and respond to complex
problems. Sections in three dimensions are easily generated by the computer
system. Figure 33 shows the RepublicBank ground floor plan, generated by
computer. The technology allows for a greater study of detail and proportion,
and enables the in-depth exploration of alternatives at both large- and
small-scale.

The tower, which creates a large domed void in the center, is a result of the
work we did on the 160-story tower in Chicago (Fig. 34). Loads are pushed
toward the exterior, freeing the core for flexible spaces, following the tradi-
tion of the grand buildings of the beginning of the century. Sophisticated
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engineering now allows us again to achieve grand ideas economically. The
low buildings and arcades around the tower are very pragmatic, but the
towers often generate wind problems. Exciting solutions to these problems
can be found by using computer-generated tower models and micro-scale
wind tunnel analysis (Fig. 35). Unlike the early days of towers, developers
responding to public demand now require complex ground floor uses. The
first three levels of the RepublicBank building include shopping areas,
landscaped courtyards, and sculpture gardens. Atria rise over the first third
of the building, creating a large stable footprint which then reduces to a
slender tower, much like the Hancock or the Sears, with reduced windsails at
the top. The express system of elevators, an idea taken from the Hancock
building, reduces the inefficiency normally associated with a building of
over 2 million ft®. The exterior wall of glass, aluminum, and granite is
installed with systems learned over the last 20 years in the manufacture and
fabrication of stone by machines, even more efficient than the metal walls of
the 1960s. The texture of the building responds to the symbolic quality of the
rising towers and to an interpretation of the character of Dallas.

Varying floor plans that respond to a variety of needs and problems can be
solved by teams of sophisticated engineers, architects, and planners using
one drawing board, the computer, and with one objective: a grand work! The
tower floors can have the elegance of smaller towers while enjoying the
spectacular views provided by very tall buildings. The ground floor is a
transition from the exuberance of height to the calm of a Texas courtyard
(Fig. 36).

CANARY WHARF, ENGLAND

While Chicago wallows in the misery of a new imaginative tax, the com-
mercial lease tax, which was created in a great flash of wisdom by the city
legislature, England did exactly the opposite. She created an enterprise zone
where every pound of construction is deductible, pound for pound from
taxes. The result is a 1.2 million m? (12.5 million ft?) project creating 40,000
new jobs with an average income of £70,000 per person.

This financial center, located on Canary Wharf, will be less than 2 miles
from downtown London (Fig. 37). The project will also generate another
120,000 jobs in and around southern England. Unlike zoning in Chicago,
New York City, or San Francisco, building heights, location of towers, plazas,
roads, and railroad stations are not being determined by greedy speculation,
public or private, but by architectural decisions carefully considering the
past and anticipating the legacy for the next millenium.

All capital costs for Canary Wharf, including subway systems, will be borne
by the private sector (Fig. 38). This, in a nation that some Americans think
is dead.

We like to think that the landfall on the Thames with its new squares will
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leave memories like the Etoiles in Paris. We would like to think that Founders
Court will measure well against Barclay Square. We would like to think that
the towers, like the Eiffel, will become the kind of symbol that Goodhue left
in Lincoln, Nebraska. Finally, we would like to think that the community of
architects and engineers will measure up to those of previous civilizations.
Looking from Greenwich (Fig. 39), we would like to think that Christopher
Wren would like what he saw.

Fig. 1 Tower of Babel (painting by Pieter Bruegel, c. 1563)
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Fig. 2 San Gimignano

Fig. 3 San Gimignano towers
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Fig. 4 Chartres Cathedral

Fig. 5 Cairo cityscape
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Fig. 6 Bab Zowayla (southern gate to Cairo, twelfth century)
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Fig. 7 San Marco (eleventh to thirteenth centuries)



Fig. 8 Eiffel Tower (1889) Fig. 9 Reliance Building (1895)

Fig. 10 Capitol in Lincoln, Nebraska (1920-1932)
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Fig. 11 Hugh Ferris renderings
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Fig. 12 Rockefeller Center



Fig. 13 Computer calculation for New York Zoning

Fig. 14 “Ziggurat” Building
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Fig. 15 Price Tower, Bartlesville, Oklahoma Fig. 16 Frank Lloyd Wright's Mile High
(1952) Building



134 Architecture

Fig. 17 Mies van der Rohe’s high-rise in Fig. 18 Tribune Tower (1925)
Germany (1922)
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Fig. 19 Chicago Board of Trade building (1930)
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Fig. 20 Wall Street

Fig. 21 Park Avenue vista, facing Pan Am Building
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Fig. 22 Inland Steel building (Photo by Hedrich-Blessing)
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Fig. 23 One Shell Plaza (Photo by Hedrich-Blessing)
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Fig. 24 John Hancock Center (Photo by Hedrich-Blessing)
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Fig. 25 Sears Tower (Photo by Timothy Hursley)

Fig. 26 160-story building (Photo by Hedrich-Blessing)



Fig.27 Model of proposed New York Coliseum  Fig. 28 Business Men's Assurance building
(Photo by Hedrich-Blessing) (Photo by ESTO)

Fig. 29 Terraces at Perimeter Center (Rendering by Carlos Diniz)



Fig. 30 Onterie Center (Rendering by Rael Slutsky)

Fig. 31 RepublicBank Center (Photo by Hedrich-Blessing)
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Fig. 32 RepublicBank site plan
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Fig. 33 RepublicBank ground floor plan

Fig. 34 RepublicBank rotunda section
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Fig. 35 RepublicBank computer section



Fig. 36 RepublicBank, landscaped courtyard (Rendering by Rael Slutsky)

Fig. 37 Canary Wharf model (Photo by Hedrich-Blessing)
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Fig. 38 Canary Wharf rendering (Rendering by Hanna/Olin Ltd.)

Fig. 39 Canary Wharf computer drawing, looking from Greenwich



Architecture

Considerations for Urban
Architecture and the
Tall Building

William Pedersen

The intent of this paper is two-fold: to offer a strategy for design of the very
tall urban office building; and to act in defense of the design for a 96-story
tower submitted to the Bank of the Southwest in Houston, Texas. The very
tall office building as a single structure—albeit of great size —is but one piece
in the fabric of a large city. Thus, its capability to detract from or contribute to
the milieu into which it will be placed is limited. Nevertheless, a city is formed,
ultimately, of many such individual units. Their additive influence is great
or small depending upon the attitude each has for the other and for the
whole. It is our responsibility, as architects of individual buildings, to search
for an approach to design that will allow this additive potential to achieve the
highest objectives of the society that these buildings ultimately serve. Beyond
that, no more can be asked or achieved. But before one can proceed with the
parts—the individual buildings—an examination of the whole is in order.
This examination must include the nature of the present urban condition,
both as it exists in general, and as it exists in Houston specifically.

THE URBAN CONDITION

Modern cities, particularly those in America, for the most part lack those
physical qualities necessary to enrich the spiritual lives of their inhabitants.
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The economic, social, and political reasons for this are too complex to
enumerate here. Yet, it is fair to say that our cities suffer most from the
absence of collective (public) realm in shaping their physical forms; the
social and physical implications inherent in the act of “gathering” —of human
congregation —are simply neglected.

Consider the argument presented so brilliantly by Colin Rowe; an argu-
ment by now well known but, with remarkably few exceptions, little acted
upon. Mr. Rowe has stated that modern architecture has exhibited a preoccu-
pation with the external angle that creates form as “object,” as opposed to the
internal angle that creates form as embracing space. Certainly the city of
modern architecture, as envisioned by Le Corbusier and others, is conceived as
an environment in which the buildings, as figural objects, reside in ubiquitously
undifferentiated and unformed space; a city where one’s visual perception is
dominated by buildings as freestanding objects, rather than by the spaces
into which these buildings are placed. These buildings, or objects, are for the
most part, of the private realm and the spaces within which they are positioned
are of the public realm. Thus, one is left with a condition in which the private
realm is dominant over the collective realm, a condition that can be defined
as antiurban.

Although the ideal city of modern architecture has not, and cannot, be
fully realized, a city such as Houston possesses most of the least desirable
characteristics of that model with few of its intended amenities. In Houston
the needs of the collective realm, traditionally represented in physical form
by the street and the square, have been unrecognized and abandoned. Each

South Ferry Plaza



Pedersen—Considerations 151

building stands as an autonomous figural object without recognition of its
urban responsibility to the street it addresses, or to the other buildings with
which it must join to create the larger urban context. Each building is
autonomously conceived, insular and discrete.

In a traditional city, on the other hand (Colin Rowe uses Rome as a model),
the public spaces are dominant and, hence, figural; conceived as a substance
that can be shaped and formed as clearly as buildings are shaped in the
modern city. These public spaces are defined by buildings that act, behind
their facades, as a form of inhabitable poché. The facades join to define the
walls of enclosure for purposefully constructed exterior rooms. The public or
collective realm, as represented by the now triumphant spaces, is dominant
over the private realm: demonstrably, at least in spatial terms, this is the ideal
condition of urbanism, long admired but, in modern cities, long rejected.

There are those, such as Leon Krier, who would have us return to the
traditional city, formed of streets and squares; and, in so doing, presumably
would have us use traditional building types to achieve this objective. The
pragmatics of modern urbanism do not, however, allow this objective to be
easily achieved. The “solids” which are our modern building types are not
nearly so accommodating as the inhabitable poché of the traditional city.
Even the “long skinny building game” called for by Colin Rowe is problematic.
The modern building types that comprise the basic texture of our urban
fabric are larger, more demanding and less maleable pieces than those that
confronted designers of the traditional city.

Chief among the more demanding pieces that comprise our modern city is
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the very tall office building. More than any other building type, it dominates
our urban fabric. Before we can hope to regain the traditional qualities of
urban life, we must deal with this building type: deal with it in such a way that
its primitive character (freestanding, autonomous, insular, and uncommuni-
cative) can be civilized into a more social state; a state that will allow it to be a
successful participant in forming collective spaces that can support and
enhance the public realm. This, it seems, is a central task facing architecture
today.

FACADE

Historically, architecture that has best supported the urban environment
has dealt both with the external demands placed upon it by its context, and
with the internal forces basic to its nature. One thinks immediately of Ba-
roque Rome where the facade, which represents the division between the

Aliegheny International
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internal and the external, is concretized as a pulsating membrane upon
which the interaction of these two sets of forces play out.

The making of “public urban rooms,” defined as street or square, requires
that the individual building act, in part, as facade to the street or square.
Generally, this means that the lower portion, depending upon the height
required of the enclosing facade, must be drawn to the property line so that it
can be linked visually with adjacent facades which, hopefully, make similar
gestures. This is the first step, admittedly only spatial, in generating the
enclosing urban wall, and it ensures two of the basic properties of manmade
place: concentration and enclosure. With this gesture accomplished, the very
tall building can proclaim its fundamental internal nature: that of being a
figural object free to rise above its base.

Early designers of the very tall office building (Cass Gilbert and Louis
Sullivan being the most notable) were, as a result of their Beaux Arts training,
thoroughly imbued with a concern for facade. Presumably it was quite
natural for them, when faced with this new building type, to have addressed
issues of facade while allowing the nature of the very tall building to proclaim
itself as object. In formal terms, they shaped the mass of this new fellow (for
this building type was immediately recognized as a “he”), as a combination of
street defining mass on the lower levels, and a tower rising, as object, from this
mass. The tower terminated with a triumphant fioratura on the sky.

Allegheny International
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However, it was not until the completion of Rockefeller Center in New
York City that significant urban spaces, formed by buildings acting together
in a controlled composition, were achieved with very tall office buildings.
Here figural solid and figural void were drawn into a fluctuating state of
coexistence. A new urban model was constructed, and its example was clear.
But this example was never followed, at least until the present day. Concur-
rent with the completion of Rockefeller Center the new architecture had
arrived, sweeping before it all notion of shaping street, square and, hence,
collective space. The street was, in fact, anathema to the new architecture,
proclaiming, as it did, the building as object purely conceived with all sides
acting freely in space. It has taken almost fifty years for these attitudes to run
their course.

BOUNDARY

At this point, one must introduce the concept of boundary. Boundary
separates that which is public (street) from that which is private (building).
More specifically, urban boundary in the horizontal plane is defined by the
property line. Given the basic geometry of the city (organized by grid or
labyrinth or a combination of the two), the property line is the only common
element shared by both the public and the private realm. This line defines
the edge of the public realm, and it is at this line that the walls of our
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collective external spaces feel their presence. The most elementary determi-
nant in the spatial evolution of the city is a consistent attitude toward the
property line as boundary. One has only to look at the Nolli plan of Rome
and compare it to the present plan of Houston to understand the issue at stake.

Traditional cities are characterized by their pragmatic, yet profound respect
for the sanctity of the boundary between public and private realm. All
collective void is shaped by this boundary. Conversely, modern cities randomly
disregard the controlling presence of property lines because the concept of
boundary inhibits the self-proclamation of each structure as autonomous and
discrete. The concept of boundary demands respect for facade and denies the
building as object. If the evolution of the very tall office building is toward
contextual linkage with its neighbors, toward defining collective space, then
respect for the property line is a fundamental point of departure. Perhaps the
concept of boundary would be more palatable to the democratic mind if it
were looked upon, not as an end or limit, but as a beginning: “A boundary is
not that at which something stops but, as the Greeks recognized, the bound-
ary is that from which something begins its presencing” (Martin Heidegger).

383 Madison Avenue
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Once respect for the property line is reestablished, other more complex
issues surface. Respect for the property line implies that buildings or, in the
case of very tall structures, the bases of buildings, will join together to form
the lateral boundaries or walls that enclose and define external space. Unless
the facades of individual buildings can join together in such a way that the
wall they create conveys, in its totality, some coherent meaning; and unless
that meaning is appropriate to the buildings’ context, the presence that the
wall generates will dissipate. This need for coherent and appropriate mean-
ing raises the issue of visual linkage.

VISUAL LINKAGE

If one accepts the proposition that no object has meaning except in its
relationship to other objects, then one begins to recognize that cities can
convey meaning to their inhabitants only when the objects that compose
them have meaning in their relationships to one another. At one time
buildings in the traditional city generated meaning through the shared
language of Classical architecture: columns, plinths, cornices, entablatures,
pediments, windows and portals all spoke a common language that generated
the meaning of the wall and, hence, of urban architecture. Early modern
architecture, obsessed with the building as object, purified its language by
eliminating these Classical elements. Buildings were no longer intended, nor
allowed, to establish relationships, or visual linkages, with one another.

Visual linkage between buildings is made possible when buildings are
composed of elements derived from common concerns. Composition implies
gathering various parts into one. In composing visual linkages among buildings,
a greater complexity of elements allows for richer possibilities of combination.
By reducing a building to only one part (as did the new architecture, further
reduced to absurdity by the introduction of mirrored glass), one allows for
visual linkage with adjacent structures only as related wholes, and with no
secondary or tertiary relationships.

Perhaps if one applies the concept of boundary to the vertical plane, the
argument will be more complete. A building as facade is bounded as it rests
on the ground; its relationship with the earth is a fundamental condition of
its existence. A building is also bounded as it meets the sky. Both the meeting
of earth and the meeting of sky imply conditions of boundary, but they are
profoundly different, and different architectural elements are needed to sat-
isfy them. Christian Norberg Schultz has said that “when a town pleases us
because of its distinct character, it is usually because a majority of its build-
ings are related to the earth and to the sky in the same way. They seem to
express a common way of being on the earth. Thus they constitute a genius loct
which allows for human identification.”

The expectation that all buildings address the ground and the sky in
similar ways is unrealistic, even undesirable in American cities. Yet it is not
unrealistic or undesirable to expect that buildings address these two funda-



Pedersen—Considerations 167

mental conditions in specific ways. Modern buildings have lost their ability
to convey meaning largely because they have ignored the imperatives of
boundary. The boundary between earth and building requires architectural
elements specific to its needs. One thinks of the rusticated wall of the Renais-
sance palazzo as mediating between a work of man and a work of nature.
Continued pursuit of the nature of boundary will lead to the need for
renewed and reinterpreted elements of architecture to satisfy its demands.
Indeed, one might say that the elements of architecture evolve to satisfy these
issues of boundary. Boundary between portal and wall, between window and
wall, between internal and external—all require elements of resolution.
These elements can and should come from many sources, yet they must
always be present because they convey meaning as they contribute to that
architectural language necessary for the dialogue, or visual linkage, be-
tween buildings.

TEMPORAL LINKAGE

Can the concept of boundary be extended to time to define past, present,
and future? All buildings, either consciously or unconsciously, speak of their
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time. Can they speak also across the boundaries of time by establishing
linkage to the past as well as pointing to possibilities of the future? Colin Rowe
would call this the dialogue of the “retrospective and the prophetic.” In
America we find ourselves presently confronted with conflicting objectives
and philosophies. We are not ruled by an autocratic form of government and
our cities are not composed of citizens of similar heritage. Our technology
leads us into space, while our arts often return us to the ancients. Our lives
and our cities are swayed by the juxtaposition of conflicting forces. At times
they threaten to tear apart our culture, yet they also strengthen and give
vitality to our lives. Why is it not possible, then, that within individual
buildings the juxtaposition of opposites might also be felt, so long as they
fuse to create an ultimate unity of form? Perhaps our buildings can cross
temporal boundaries by combining elements conscripted from history with
those of the present and (dare one say?) the future. The ancient Greeks created
Janus, the god of beginnings and endings, out of their concern for such
temporal juxtaposition. Is it not conceivable that our buildings might express
similar concerns?

The concepts of linkage and boundary have been introduced in this argu-
ment for a specific purpose: to find ways that a building and its facades, when
joined -vith other buildings and facades, can convey meaning. The meaning a
building transmits should be drawn from the place it inhabits. The character
and spirit created with architecture must be “of the place,” not universal to
all places.

Norberg Schultz has said that a building can gather its meaning from the
place in which it resides. We understand this to mean that a building should
draw references from specific pieces that are strongest in creating the genius
loci of the site. These references may be several and they may even seem to be
visually conflicting. To carry sufficient meaning, however, they must be
distillations of the spirit of the place.

Gathered meaning implies that a building can be created as an assemblage of
pieces specific to the building’s context. It also implies a stylistic and tempo-
ral juxtaposition of pieces to create the whole. The fusion of these pieces
must, in the end, create a unity: specifically that “difficult unity” of which
Robert Venturi speaks; a unity consistent with and expressive of the variety
and juxtaposition of forces within our modern culture.

Having established the urban responsibilities of the very tall building, let
us turn to a specific strategy that calls for the design of the building to emerge
as the resolution of two sets of forces acting upon it. One set of forces, which
can be called internal, arise from the building’s nature regardless of its
contextural position. These are forces that generate a building’s natural or
ideal form. The other set of forces can be called external, and these forces are
generated exclusively by context. These external forces, however, must act on
something, and that something is understood to be the building’s natural or
ideal form.
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IDEAL FORM

The notion of ideal form in architecture has obvious connections to Plato’s
theory of forms which, in very general terms, states that for each form that
exists in an imperfect earthly state there exists an absolute and perfect form of
which the earthly one is only an approximation. Louis Kahn certainly hints
at Platonic theory, without specifically acknowledging his debt, when he
talks of a building “wanting to be.” No building type is more immediately
applicable or susceptible to the yearning after the ideal than is the very tall
office building. This building type is, historically speaking, relatively new.
When it was first explored it brought rapturous verse from the pens of its
early creators. Cass Gilbert called for it to “grow more inspired the higher it
rises” and Louis Sullivan (1924), characteristically eloquent, said:

It demands of us, what is the chief characteristic of the tall office building?
And at once we answer, it is lofty. This loftiness is to the artist-nature its
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thrilling aspect. It is the very open organ-tone in its appeal. It must be in
turn the dominant chord in his expression of it, the true excitant of his
imagination. It must be tall, every inch of it tall. The force and power of
attitude must be in it, the glory and pride of exhaltation must be in it. It must
be every inch a proud and soaring thing, rising in sheer exhaltation that
from bottom to top it is a unit without a single dissenting line —that it is the
new, the unexpected, the eloquent peroration most bold, most sinister, most
forbidding conditions.

This initial enthusiasm bore fruit as philosophical desire and physical
means were joined. The great achievements of the early 1900s, culminating
in such fine examples as the Chrysler Building, the Empire State Building
and the very model of the contemporary urban complex, Rockefeller Center,
demonstrated this synthesis. Today, with the revival of interest in the possi-
bilities of expression for the tall office structure, it falls to those of us who are
exploring anew these possibilities to demonstrate the logic of our approach
to its design.

This logic is best structured by first striving after ideal form, in the
Platonic sense, and then subjecting that ideal form to the specific demands of
the building’s context. This confrontation will force the ideal form to be
altered and distorted as it adjusts itself to those demands. One can offer, by
way of example, the classic demonstration of placing iron filings under a
magnetic field. The formal patterns that the magnetized filings assume vary
continuously according to the different fields of force. Ideal form is then
represented by the filings in an unmagnetized state, while contextual form is
represented by those same filings under the influence of a specific magnetic
field.

Before beginning the search for the ideal, however, it may be helpful to
define precisely what is meant by a very tall office building. The definition is
one of slenderness rather than absolute height. Slenderness is determined by
the ratio of a building’s height to its width and is generally agreed to be in the
range of five to one. The ratio of height to width is the point at which the
lateral loads created by wind forces exceed in importance, for determining
the building’s structural support, those forces which are generated purely by
loads of gravitation. Years ago it was common to design tall buildings with
small floor areas. Consequently, a structure of thirty to forty stories was
considered to be a very tall building. Over time, however, floor sizes have
increased substantially, and today a building must exceed sixty stories to
qualify as very tall. With this definition behind us, we can explore the ideal
form of the very tall building, which is determined by four fundamental
concerns: the structural, the solar, the functional and the esthetic.

The Structural

With the very tall office building defined as one for which the lateral forces
of wind loading play the dominant role, it follows that an ideal form, structurally
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speaking, would direct itself at accommodating these forces with minimum
penalty, which can be accomplished only by designing a mass that is smaller
on the top that it is on the bottom. By reducing the mass on the upper levels,
the overturning moment of the structure due to lateral wind loads is also
reduced; by increasing the mass at the base of the structure, the structure’s
natural capability to resist the overturning moment is increased. The full
potential of this shape will be realized only if the lateral loads are resisted
directly by the enclosing structural envelope of the mass. What results, in
essence, is a perimeter wall that forms a structural tube, and an internal core
that takes only its share of remaining gravitational loads.

Wind forces are, for design purposes, equal on all sides of a building. The
ideal cross section, or plan, of the mass at any point would, therefore, be a
circle. The circle, however, makes a difficult shape within which to lay out
office functions. The most practical equilateral shape, in functional terms, is
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the square. Consequently, we are left with an ideal building which, from a
structural point of view, has a square plan and a greater mass at its base than at
its top.

The Solar

The sun strikes the surface of a building differently on each of its faces. As
the human eye adjusts to differing levels of brightness, so must a building be
capable of controlled response to its solar loading. Since the north facade
receives little or no sun, it requires greater fenestration to receive what light
is present. The east and west sides, somewhat solarly symmetrical, receive a
low direct sun and, for each, fenestration must be minimal to control heat
gain. Similarly, the south side of a building, which in this hemisphere
receives the highest sun, requires minimal fenestration. (These requirements
assume that the building’s systems are not designed to capture and store solar
energy.)

Recent developments in reflective tinted glasses have rendered them most
efficient in regard to sun control; they are far cheaper and more effective than
any exterior shading device used in combination with clear glass. Since it is
not technically possible to use an exterior shading device in combination
with tinted reflective glass (shading devices cause extreme temperature
differentials that can cause reflective glass to crack), the state of the art
requires that solar heat gain be controlled by varying the apertures of vision
on each of the building’s sides. The ideal building, from a solar point of view,
would therefore provide maximum fenestration area on the north side, with
significantly reduced fenestration area on the east, west, and south sides. In
this way not only is the solar heat gain reduced, but also the levels of natural
illumination within the building are more equally distributed on all of its sides.

The Functional

Functional considerations for the very tall modern office building are so
consistent and well known that they need not be described; indeed, they can
be thought of in the same category as other prototypical conditions that
determine ideal form. The greatest of these functional concerns is the build-
ing’s ability to accommodate the most general needs of office planning on a
typical office floor. What is the ideal floor plan in respect to both dimension
and shape?

At the center of each office floor is a core that houses building services:
vertical transportation, toilets, stairs, shafts, electrical closets, fan rooms, and
the like. These functions serve the office space and the office space, itself,
surrounds the core. Today’s rental market calls for a consistent dimension of
between 10 to 14 m (35 to 45 ft) from the core to the enclosing outside wall of
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the structure. This same rental market also encourages a floor plan size of
between 1800 to 2800 m? (20,000 to 30,000 ft?). Hence the ideal building, from
a functional point of view, calls, again, for a square plan with each of its sides
in the range of approximately 44 to 53 m (145 to 175 ft).

The Esthetic

The philosophical notion of what best represents the true nature of the
very tall office building has taken many physical forms since the inception of
the building type. However, the many verbal expressions of this notion have
all stood on common ground. Some have called for the tall building to follow
organic design, inspired, no doubt, by the plant kingdom: the tree with its
massive root system, its slender trunk and its noble crown is one such model.
Others have called for the tall building to follow the model of the Classical
column, which consists of a base, shaft and capital. Still others look to
anthropomorphic inspiration and envision the foot, the body and the head.

What is consistent among all these models is that they call for dividing
the structure into three parts: a beginning, a middle, and an end. Again,
to quote Louis Sullivan, these three parts “aver the beauty of prime num-
bers, the mysticism of the number three, the beauty of all things that are
in three parts.”

The tall building esthetically considered is seen by the viewer from three
vantage points. The first is the distant viewpoint, from which the entire form
may be perceived. The second is the middleground. The third is the immedi-
ate foreground from which only the bottom of the building is seen. The ideal
building must speak in form and detail to each of these separate perspectives.
Let us consider, then, the esthetic demands of the three parts: the base, the
middle, and the top and the relationship of each to the other.

The bottom of a building must allow a relationship to be established
between the human being and the building as a whole. It is at the bottom of
the building that the detail and refinement of the mass is most evident. Since
ithasalready been concluded that, from a structural point of view, the bottom
of the building is necessarily the widest portion of the mass, it seems logical
that this width can be articulated into smaller volumes embellished with rich
detail and ornamented to entertain the eye while affording the scale transi-
tion from building to street. The bottom of the building also provides entry.
The significance of entry and procession offer possibilities to enrich and
strengthen a building’s place in the urban fabric that surrounds it.

The middle of the building houses floor upon floor of repetitive office
space. The nature of this repetition is fundamental to the expression of the very
tall office building. The various sides of the middle, or shaft, of the building
should respond, in their surface treatment, to both the needs of the solar
orientation and to the esthetic nature of the structural system of the building.

The top of the building gives to the mass its distant reading. It establishes
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the building as a personality in a community of structures: It is the building’s
signature on the skyline. As such, it represents the final culmination of what
is one of architecture’s potentially most noble creations: the skyscraper Whereas
demands for a functional usage of the top place limitations on its poetic
expression, they also present the kind of challenge that is the basis of true
accomplishment.

It is the interrelationship between the base, the middle, and the top that
gives a building its appeal, its oneness. To quote Louis Sullivan (1924) again,
“It must be every inch a proud and soaring thing, rising in shear exhaltation
that from bottom to top it is a unit without a single dissenting line ....” The
ideal building rests finally in the hands of the artist and not the logician.
Whereas true art must rest on a logical foundation, its ultimate realization
transcends academic impulse.

Having considered the four primary concerns that determine the Platonic
ideal for the very tall office building (structural, solar, functional and esthetic)
it must be made clear that ideal form is not the objective. The ideal must be
subjected to the real demands of context so that it may give to, and take from,
that context elements that allow it to be a meaningful participant in a society
of buildings. Ideal form must be affected by the external forces of this
context; it must bend and adjust to them while always retaining the unique
characteristics that define its personality.
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A Perspective on
Architectural Directions

Harry Seidler

In the area of inner urban development, both in what is allowed to be built
and what architects choose to build, we are in a time of great conflict—in a
cultural dilemma that has become alarmingly evident in most developed
Western countries. Given immense thrust through the media, the emerging
new laws and images make us believe that the direction of development in the
last 80 years or so has been totally ill-orientated, that it has created nothing
but environmental and visual chaos. We are told forcefully that the time has
come for a complete turn-about. We should abandon all past notions on city
planning, discard theories on architecture developed in our time and change
direction totally. I find the propositions and the ensuing visual results thrust
at our eyes appalling and quite unbelievable. They constitute a violent
reaction, an irrational turning back of the clock from gradual logical and
consequential development in our time—a totally antiintellectural stance.

Demonstrating the speed and effectiveness with which the media today
disseminate these dissenting notions is the evidence offered by authorities in
Melbourne, Australia, in their objections to a large city building. They
quote, verbatim, the recently implemented San Francisco plan and insist that
this incredibly reactionary set of new rules imported from the United States
be adopted, such as, prohibiting buildings with flat roofs or any blank walls,
and calling for “a generous use of decorative embellishments.” To demon-
strate what benefits are offered in return, these decorations are even allowed
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Grosvenor Place, Development, under Construction, 1984
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to protrude outside the zoning envelope! The San Francisco plan requires
buildings to be “shaped to appear delicate and of complex visual imagery.”
Worst of all there is a dictate to “retain the street wall”, in other words the
construction of street fronting bases for tall buildings, which are to have
distinctive tops and tapering shafts. The rules in fact outlaw any towers
reaching the ground with limited site cover. (Author’s note: After subsequent
negotiations concerning the building in question, the Melbourne City Coun-
cil’s planner was over-ruled, and the project proceeded.)

To enforce such rules of this or any other persuasion I find illogical and
contrary to fundamental freedom of action, freedom for the advancement
and development of architecture. To stifle creativeness by law is intolerable.
We should want no part of a system in which bureaucrats become powerful
arbiters of taste.

The irrationality of insisting that urban development built to an index of
14 to 1 shall have 100% site cover is obvious. To allow an increase in the
population on a city block of that extent and then strangulate pedestrian
circulation by restricting it to 30-m (10-ft) wide footpaths is inhuman and
unworkable. And it is all apparently done for no other reason than a misplaced
and misguided romanticism trying to recreate eighteenth and nineteenth
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century urban patterns with long gone low population densities, when build-
ings were rarely more than three or four stories high.

The fashion toward solid bases (for towers) “street architécture” is highly
questionable. One must reject it for practical and esthetic reasons because it
forces architects to design huge, deep, windowless, commercially unviable
podium spaces that are structurally and constructionally unworkable.

Itissocially irresponsible to build to high indexes of 12 or 14 unless there is
a limit on site cover of no more than 25% to 35%. This limit should be so not
only for the sake of the health and clarity of the inevitable huge structure that
results, but also to generate some breathing space for the additional thou-
sands of people that work in such buildings to create genuinely useful, new,
open or sheltered urban spaces—places of repose and recreation—much
needed open public space on private land.

The design professions must, as a matter of principle, fight against govern-
ments being given rights to codify and thereby dictate design in such detail,
otherwise we will find ourselves all living in environments such as the
Stalinallee in East Berlin.

By all means let there be enlightened, in other words flexible, three
dimensional control strategies that protect the community from excesses,
making the intent understood, amending it with time, but pointing toward a
viable totality without imposing a dictatorship over the language of form.

On the second issue, the matter of taste and architectural design, much
wordy journalism tells us to go back to the 1920s and other fragmentary
sources in history for inspiration. Bulking together and labelling everything
built in our time as being in the much maligned “international style,” the
manipulators of media power distort historic facts with great abandon. First
of all the term is a misnomer. It was an anathema to the methodology that was
expounded by the pioneers of modern architecture. There was, of course,
Johnson and Hitchcock’s (1932) term “International Style” of the 1930s. No
one took their book seriously and, it is rather lowbrow; the term was coined
by Johnson, the dilettante, instant “historian” then, rather than the “enfant
terrible” of architecture he became later.

Gropius (1946) expressed his contempt for the term. To him the only such
style around meant quite rightly, “Those classic colonnades borrowed from
the Greeks placed in front of important buildings anywhere from Chicago to
Moscow to Tokyo”. According to Gropius, by today’s standards those who
perpetuate and now practice the international style are the “Rats, Posts and
Other Pests” as Aldo van Eyck (1981) aptly referred to them in the RIBA
Annual Discourse in 1981. Who else but those he so pointedly describes
would proceed from doing parodies, caricatures of Le Corbusier for years, to
reaching real depths of depravity by turning to emulate Alber Speer’s
Reichskanzlei mixed with Mussolini’s visions and dish these up in Portland,
Oregon?

By the definitions of the approach applied, modern architecture could
never be a style as it must remain in constant flux, responding not only to
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inevitable regional differences and social demands, but reflecting the chang-
ing visual responses expressed in the art of the time and the ever-expanding
wealth of technological means.

What did unlie the methodology was “a clear approach which allows one to
tackle a problem according to its peculiar conditions—not by ready-made
dogma, or stylistic formula, but an attitude towards the problems of our
generation which is unbiased, original and elastic” (Gropius, 1946). In solv-
ing such problems “there are three elements which have to be dealt with
simultaneously and merged: the bringing into unison considerations of
social needs and usage, expressive and to the designer valid art forms of the
time, with the most technology can offer to help mould and materialize the
results” (Gropius, 1946). The successful marriage of these diverse aspects
formed the basis of the pioneers’ work and their teaching.

To me, this guiding methodology has never been but a framework on
which to hang very different and potentially changing images, the opposite
to frozen stylistic molds. It is an approach that grows and mutates in that it is
based on the cultural essentials of the time and place. Neither the clarity of
this concept nor the specifics of especially the esthetic components (built on
the study of visual fundamentals) have ever become the basis of what has
generally been built since the last war. Misunderstood, unskilled, superficial
images with hideous clichés have covered Western cities and resulted in the
present media war on the so-called International Style.

What had originally started as a fight against traditional “style” was utterly
misunderstood, and was imitated insensitively to become so banal as to be
termed a style itself. Journalists and opportunistic writers capitalized on the

Riverside Centre, Brisbane, 1983
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inevitable public distaste for the ubiquitous result, and proceeded deliber-
ately to misrepresent the facts, rewrite history and discredit the dead pioneering
initiators and blame those whose work originated development away from
the superficial “art for art’s sake” architecture of the fin-de-siécle era. I find
the results of the alternatives they promote degenerate and unworthy of our
time. They make me feel ashamed that I live in an era that can give rise to
such an appalling cultural decline.

What is being proposed, seemingly unchallenged, is that we remove from
the record and reverse the entire course of the theoretic structure of rational
response to environmental needs, expunge and abandon more than half a

Riverside Centre, Brisbane, 1983
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Hong Club and Office Building, 1980-1984
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MLC Centre, Sydney, 1972-1978
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century of the evolutionary course of architectural development and change
course drastically. The suggested directions are the very antithesis of the
visual and technical concerns of our time: they show us ponderous, earthbound,
heavy pyramidal compositions standing there flatfootedly and exposing
their childish broken pediment “metaphors” to make us feel closer to “history”.
Ignoring and defying all constructional, let alone structural logic, they are
the tantrums of a rich spoiled child, delighting in being contrary, shocking us
with corny' stylistic idioms, not to say ludicrous bad taste. It could all be
ignored if there were not the danger, caused by all the wordy journalism
supporting and surrounding it, of being taken literally and seriously by the
young and uninitiated, blown up and catapulted into the significance of a
new design philosophy. The labels abound: Adhocism, Pluralism, Contex-
tualism, Post modernism, Inclusivism, Late-Modern, Post modern Classicism,
and others. They write about all the tastelessness these terms imply with
obtuse verbiage, heaping insult on history by parodying the past.

A remark Marcel Breuer made in the 1950s when discussing his reaction to
the then fashionable Classicism —that kind of sugar-coated misunderstood
Miesian mode prevalent in America then— puts these things in perspective.
“Nur abwarten,” [“Just wait patiently”] he said in German. Who remembers
or takes these fads seriously now? Or the Brutalists in England with their
poor imitations of Corb’s rough concrete of the 1940s; pathetic in retrospect?
With that record, what lasting validity is to be put on the “metaphors” so
verbosely elaborated to describe the present reversions to licentious decora-
tive caprices?

Degeneration has gone full circle when one remembers the Western archi-
tectural world’s outrage at the East’s cultural inferiority evidenced by Berlin’s
Stalinallee at the time Corb built Marseilles after the war. A complete reversal
of roles now makes communist East Germany rebuild the Bauhaus buildings
better than new and declare them national shrines at the time when Bofill, in
the West, builds a public housing scheme that boasts new concrete classic
orders and giant fluted Roman columns for fire stairs —the kind of architec-
ture that totalitarian regimes of both left and right have always favored at
various times.

The present schizophrenia oscillates in adulation between Post modern-
ism and “Modernistic” stylism, that painful fashion of the 1930s to exhibitionistic
displays of technological acrobatics, just for its own sake. Rather than serving
any constructional needs this mode exposes its vulnerable arteries, which
ensures anything but a permanent life of the building. These, as any fashions,
cloy the appetite. They are transient and self-extinguishing, becoming tediously
tiresome in the insidious way they grate and annoy the senses in the end.
They are antiintellectual modes, regressive, defying reason, art and technics.
They are not a worthy product of our time, whose creed is one of restraint and
disdain for willful waste, or physical or visual extravagance.
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To me, there is a discernible visual direction in our age. The essence of this,
which has manifested itself throughout our immediate history, is best defined
by the painter, Josef Albers: “Where the discrepancy between physical fact
and psychic effect is maximized, there lies the threshold of art,” and “One
plus one is three—in art (Albers, 1961).”

This credo of getting the most esthetically and physically for the least in
effort and material is directly applicable to architecture. Not only is it valid
for economic reasons, but it will heighten the value of that which, by a
short-cut of the mind and with penetrating insight, finds Gordian Knot
solutions to esthetic, planning, and constructional problems. The indulgently
capricious will fall by the wayside and be seen as a hollow victory indeed.

The simplistic way in which this essential element has been misinterpreted
is the cause for much of the harm that has been done in the name of modern
architecture. To do the minimal only leads to stagnation and rejection, but to
do little so that riches result, both visually and tangibly, that is where our
direction lies.

From the earliest days of the Modern movement, emphasis has been on the
study of visual fundamentals, of just how our eyes respond in predictable
ways to visual phenomena. To understand these will make us realize that our
eyes change with changes in other areas. What is valid in 1930 can no longer
be actively so today because our senses will respond differently to altered
social conditions and advances in technology.

However much we may admire Le Corbusier’s buildings that have 2m?
(20 ft) span structures (which was all they could do economically then) they
are superseded today, as much as their planning, plumbing and everything
else about them is. We may still find his spatial flow poetic, enticing and
valid, however, even if achieving it meant the use of excessive hand labor or
constructional devices no longer realistically plausible.

We live in a world of vastly varying social and economic climates. I have
built on four different continents and what is possible, and in fact desirable,
in one country with ample, willing and undemanding labor but poor technology,
will be unthinkable in a high labor cost location with advanced industrial
potential. These considerations will inevitably produce regional differences
even if there may be a common denominator or aim in exploiting a subtle
orchestration of spatial intricacies.

Twentieth-century human eyes and senses crave space in a new and chang-
ing way as only our advancing technology can muster. Instead of assemblies
of connected finite volumes, we seek a sense of the infinite and yet simultaneously
intimate, a sense of the beyond. In the same way, I believe that visual tension,
rather than the phlegmatic earthbound, arrested images of the past, speaks
our language: the channelling of space and surfaces in opposition; curve
against counter-curve; sun and shadow; the juxtaposition and sequencing of
compressive low to the surprise of high. Even if the expression may be
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exuberant or flamboyant, that economy of visual means will heighten the
value of the result. Once a strong form element is evolved, it must find its
reuse, its echo throughout the work, even if in mutated form (as against the
arbitrary assemblage of unrelated geometries).

Our horizons in the choice of appropriate form have broadened with time.
The initial restrictive puritanical rigidity has been allowed to widen into an
embraceable, all-encompassing search yielding a wealth of new expression.
We have learned not to exclude history. By this I do not mean the puerile
adaptation of decorative paraphernalia, but looking at the essential forces
behind the images. The subtly brilliant geometric systems that came into
being in the seventeenth and eighteenth centuries, for instance, can have
some validity in our approach to developing system-oriented methods of
construction. A new freedom of visual discoveries contributes to the shaping
of our elements.

Free reign must be given to the expression of the laws of nature—not what
is “imagined” to be so by many structurally naive architects, but the unassail-
able physical truth of statics. Richness of expression can result from such
search, which will have that irreplaceable quality of longevity, of remaining
valid, being born of the immutable and irrevocable truth of nature.

The approach to constructional systems has been far too simplistic, accepting
any dull repetitiveness to be economically valid. Just as the revivalist archi-
tecture at the end of the last century was out of tune with the emerging
industrial means, so I believe architects are not taking the lead in today’s
technological and manpower conditions with its new construction metho-
dologies. That is why we are losing the grip on vital decision-making and are
being replaced by hustling technicians. To design a tall building today that
simply takes too long to build is a self-arresting, hollow victory that remains
on paper.

It is our task to maximize systems of mechanization appropriate and “in
tune” with the particular task. Even though these must vary in different
socioeconomic and industrial climates, they must not stop at considerations
of structure and covering only, as is so often the limit of prevalent thought,
but also encompass simultaneously integral solutions to the problems posed
by all services without the usual nightmarish afterthought complications of
most modern buildings.

True modern architecture is not dead, as some will have us believe. We
have hardly started to explore the potential of its methodology. The high
principles and clear moral consequentiality of the pioneers needs to be
constantly interpreted anew. They demanded basic integrity and an intrinsic
honesty of approach. Only by making these part of our work will frontiers of
development be pushed forward.

There is a need to return to reason, sensitivity and skill or as Mies van der
Rohe has said in Chicago: “I don’t want to be interesting —I want to be good”.
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Architecture

The Architecture of
Large Buildings

Fred L. Foote

The architecture of large buildings is influenced by many factors: market
forces, economics, conditions of a particular site, structural expression, zoning,
image, energy considerations, and construction technologies, to name only a
few.

This discussion focuses on the context of large buildings in the urban
setting.

Adapting large buildings into a proper fit with the urban fabric of our
cities is a major challenge. (Large buildings are beginning to be built in
suburban areas, but this question will not be dealt with here.) A particular
building, built for whatever purpose, is a momentary act in the continuum of
time and the development of the urban place. However it is generally
considered a permanent one. In recent years we have seen the emergence of a
new force in the conception of large buildings. This force, which consumes
architects, clients, owners, engineers, and tenants, may be described as the
mating of ego and economics, resulting in what might be called “egonomics.”

This force is not particularly new, given projects such as the Chrysler
Building, but it seems to be reaching new heights in this high-technology
age. Although architecture as 7mage may be welcomed by architects, it may be
too seductive in reality. Individual large buildings can be very beautiful and
can be jewels on our skylines. The Empire State Building in New York and
the Sears Tower in Chicago are testimony to the individual building as
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impressive and beautiful objects in a city. The design by I. M. Pei and Les
Robertson for the Bank of China office tower in Hong Kong is very beautiful
and may symbolize a new era of the expression of economic power.

Not everyone, however, believes that a proliferation and concentration of
these individual tall buildings is best for our urban environment. In a
growing number of cities, developers and architects are faced with the possi-
bility of limitations to tall building construction. Remember the extreme
reaction when the Club of Rome published the Limits to Growth statement?
San Francisco has recently adopted its Downtown Plan, and Philadelphia,
after spirited public debate, has permitted buildings taller than Philadelphia
City Hall for the first time, but in a very limited zone. Washington has had
very stringent limits on height for many years. These limits are not only
being championed by environmentalists, preservationists, or reactionaries,
but by the public at large.

Context may be the key to a partial resolution of the conflict between an
apparent need for very large projects in our cities and the desire for a more
sensitive impact on the built environment. Responding to the focus on
context requires a balance of many influences, but with a conscious priority
for the contextual idea, usually not otherwise supported in the economic
picture, much less in an ego-driven project. Difficult though it may be to
focus on context in tall buildings, it is possible and necessary. It also may be
desirable to consider alternative approaches when accommodating large
amounts of floor space on limited site areas. Mitchell/Giurgola Architects
has, in their modest efforts to date, attempted to speak to context while also
responding to the usual issues and pressures of large projects.

The Penn Mutual Tower (Fig. 1), a 21-story addition to the existing com-
pany headquarters, represents the traditional high-rise response to creating
new space in the city. In this case, the context is a key factor since the project
site was located at the south end of Independence Mall, directly behind
Independence Hall and the Liberty Bell Pavilion. The north facade was
designed to provide a context for the historical buildings while responding to
the existing Penn Mutual structure at the cornice and to the street level with
the reconstructed 1835 facade by John Haviland (Fig. 2). In addition, the east
facade features a sun-shade wall and the north facade is clad in glass curtain
wall, both in response to the environmental context.

An example of an alternative to the high-rise solution to projects requiring
extensive floor space may be seen in the Strawberry Square development in
Harrisburg, Pennsylvania. A mixed-use project, containing two large office
buildings totalling over 93 thousand m? (1 million ft?), was designed with a
combined screen wall that relates in material, color, and scale to the urban
setting (Fig. 3). This design approach also accomplishes the goal of integrat-
ing the 12- and 16-story office buildings into the urban design for the block
while allowing freedom at the street level to meet pedestrian needs through
an arcade and retail storefronts.

Another alternative large-building solution is the National Place project
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Fig. 1 Penn Mutual Tower with Independence Hall and the Liberty Bell Pavilion in the
foreground (Photo by Rollin LaFrance)

on Pennsylvania Avenue in Washington, D.C,, featuring the 776-room J.W.
Marriott hotel, two office buildings, a retail mall and a below-grade parking
garage (Fig. 4). This approach, dictated partially by the limitations imposed
in Washington, responds in a major way to the conditions of context. The
facade of the Pennsylvania Avenue office building is responsive to the form
and material of the historic National Theater. The hotel is intended to be a
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Fig.2 Penn Mutual Tower incorporating the 1835 Haviland facade (Photo by Rollin LaFrance)



Foote—Large Buildings 187

Fig.3 View of the Harrisburg Strawberry Square project from the Pennsylvania Capitol
(Photo by Rollin LaFrance)

Fig.4 The National Place project on Pennsylvania Avenue (Photo by Tom Crane)
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dignified structure on Pennsylvania Avenue, enhanced by and enhancing
the Willard Hotel to the west. The F Street office building completes the
block with a sensitive response to the adjacent National Press Club and
League of Cities buildings. The demanding functional needs have been met,
as well as considering the orientation of each element, the creation of court-
yard amenities and, not least, the special need related to the urban context.
These examples are but a brief indication of how the issue of context may be
balanced with the other more powerful influences on any project.

In the future, the urban environment will be more threatened but more
critical to civilized life in every respect. We must resolve the conflicts and
discover the balance between the pressure of time, expediency, and egonomics
with the concern for the built environment, concern for the national environ-
ment (which still exists in rare instances), and awareness of the impact on the
many city systems—in short, the urban context. In looking to the future and
the potential for limitations on the development of large projects, good
judgment will always provide a better result than legislation. With good
judgment and a proper concern and respect for context in the process, we
may look forward to a vitality of growth that reflects urban and humane
values.



Architecture

Impact of European
Technical Culture on the
Development of Tall
Building Architecture

Giselher Hartung
Tom F. Peters

This paper explores the idea that the European development of the iron
frame led to the separation of skin and structure as an architectural concept
that was then transplanted to Chicago through both architectural and engi-
neering education in the latter half of the nineteenth century.

EVOLUTION OF THE FRAME

The evolution of the steel-frame building began in a modest group of textile
mills in the Midlands and north of England built between 1792 and 1804. The
development of these structures has been treated by Bannister, Hamilton and
Skempton (Bannister, 1951; Hamilton, 1941; Skempton and Johnson, 1962).

The chief criterion for the use of iron framing in mills was the risk of fire.
In 1792, William Strutt, industrialist, practical scientist, inventor and engineer,
introduced iron into the structure of one of his factories at Millford and into
that of a warehouse at Derby. The floors were brick arches and sprang from
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heavy timber beams spanning from wall to wall. These beams were supported
internally by two rows of cruciform cast-iron columns. A more basic change
followed in 1796 with the erection of the Castle Foregate Flax Mill in Shrewsbury
by Charles Bage. Bage used cast iron for both the columns and the continuous
beams over them. He understood the existence of a maximum bending
moment at mid-span as he made his beams deepest at that point. Bage did
not, however, appreciate the existence of negative moments over the supports.
Nonetheless, the mill is still in good condition today (1986) and documents
the appearance of the problem of the post-to-beam connection, but not of the
rigid connection, because the surrounding masonry walls continued to sup-
port all horizontal loads.

The zenith of this first period of development was reached in buildings like
the Quadrangle Store, a multistory warehouse in the dockyards at Sheerness,
Great Britain, built in 1830 (Fig. 1). Every part of this building was made of

Fig. 1 Quadrangle Store, 1830
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nonflammable material. The doors, window frames, roof structure (Fig. 2),
hollow cylindrical columns and the inverted T-beams were all cast iron.
Structural frames and mechanical installations are connected from the
outset, a novel approach to building evidently derived from machine con-
struction in iron. The Armley Mill built at Leeds in 1804 by Benjamin Gott
used hollow cylindrical columns in a dual role: for support and as conduits
for a centralized steam heating system. The foundry hall of the Sayner Hiitte,
West Germany, also built in 1830, is a hitherto disregarded missing link in the
evolution of iron structures and also illustrates the connection between
structure and mechanical installation (Fig. 3). The architect, Ludwig Althans,
worked for the Berlin Public Works Department, the head of which was one
of the most famous architects of the nineteenth century, Karl Friedrich
Schinkel. Althans, like Schinkel, had visited England before the foundry hall
was designed. We may assume that he had seen the famous Ironbridge at
Coalbrookdale, particularly since the cross-section of the foundry hall is so
similar to the structure of the bridge. The frame rests on 12 outsize, hollow
cast-iron columns, 6.50 m (21.3 ft) high and .65 m (2 ft) in diameter. Arched

Fig. 2 Quadrangle Store roof
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proto-vierendeel trusses span the aisles with a truss of more orthodox Gothic
derivation over the nave. The trussed members across the nave and the
longitudinal ones serve as quasi portal bracing. Curiously designed fishbelly
trusses, far in advance of their presumed invention by Georg Ludwig Laves
in 1838, carry the travelling crane above the blast furnace door. The parabolic
bottom chords are probably made of spring steel. Carriage springs are called
to mind here, and that is possibly the source of their invention. Robert
Stephenson previously had attempted to use cast iron for the bottom chords
of an analogous lenticular truss on a less successful railway bridge in West
Auckland. The swivelling jib cranes on the cast-iron columns are another
invention in the Sayner Hiitte Foundry. They turn on the earliest known
gigantic cast-iron ball bearings. Again, mechanical installation and structure
are inextricably interconnected.

Then followed the development of the cast-iron front. Previously, all iron

Fig. 3 Foundry Hall, Sayner Hiitte, West Germany, 1830
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structures had been hidden behind masonry walls. Now they began to push
through the surface and “decompose” the massive outer walls. The frame
became a determining formal element, and with the degeneration of the wall
arose the need for bracing systems. Iron fronts made their appearance in the
1840s. Although not the first to build such fronts, James Bogardus and Daniel
Badger of New York were instrumental in the breakthrough of cast iron as an
architectural material. On a journey to England, Bogardus had studied the
versatility of the new structural material. After his return, he became the
main proponent of iron architecture in the United States. To demonstrate his
ideas, he designed his own factory in 1847, the first building in New York
built completely of cast iron, and took out a patent 3 years later based on its
design. The frame was made of cast I-beam girders. These were framed into
channel-shaped entablatures and supported by Doric semicolumns. For the
floors and roofs Bogardus used interlocking tongue-and-groove rolled iron
plates that lay on timber beams framed into the girders. The spacing of the
exterior bays was determined by the size of the window openings, not by the
interior framing. Thus, from the very beginning, the North American cast-
iron front was divorced from the construction behind it, a pragmatic, but not
a conceptual separation.

Considering the enthusiasm for the structural use of iron in Victorian
England and the extent of the export trade in prefabricated iron buildings, it
is curious how few such commercial buildings were erected in British cities.
Cast-iron fronts, comparable to those that lined the business streets of North
American cities from the 1860s on, remained rare.

Glasgow and Liverpool, the major centers of the iron trade in the nine-
teenth century, were exceptions: In Glasgow, the Gardener Building of 1855
had a exterior completely of iron and glass (Fig. 4). Internally, framed girders
made of flat bars of what is probably wrought iron were used together with
underspanned cast-iron frames. Although such frames were known at the
beginning of the century, these had recently been patented by the iron
founder Robert McConnel who was probably also the contractor on this
building. The structural grid is more widely spaced than in contemporary
North American buildings and corresponds to the glazed bays of the exterior,
doubtless due to McConnel’s framed girders. Iron buildings in the United
States that did have internal iron structures, such as Bogardus’s factory of
1847 or the Harper’s Building of 1854, allowed no formal expression of the
internal structural bay on the exterior.

The first iron-framed building to create an international sensation was,
without doubt, the Crystal Palace of 1851 in London. It had a formal impact
on architecture in America, whereas in Europe its influence was both formal
and technical. Another missing link very closely connected to the construc-
tion of the Crystal Palace was the Building for the Exhibition of Industry in
Munich of 1854, the so-called Glaspalast (Hutsch, 1980). This structure was
built under similar limiting conditions as the Crystal Palace: lack of time and
the criterion of demountability. Therefore the building commission decided
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Fig. 4 Gardner Building, 1855

to use iron and glass as building materials and awarded the contract to the
Cramer-Klett Iron and Steel Works in Niirnberg. The project engineer,
Ludwig Werder, was as important to the conception and erection of this
building as Charles Fox was to the Crystal Palace. Werder had already built
an open market hall, supported on cast-iron columns with a corrugated iron
roof, the Schrannenhalle in Munich in 1853. The architect Voit had worked in
iron once before together with Cramer-Klett and Werder in the erection of a
conservatory for King Max II of Bavaria. The official report preceeding the
erection of the Glaspalast expressly requested use be made of the knowledge
gained from the building of the London Crystal Palace.

One of the important changes Werder made was to improve the stiffness of
the frame. First, the ends of the square tubular cast-iron columns were
connected by 12 bolts to the baseplates instead of only four as in the Crystal
Falace. Then, to decrease the concentration of stress in the critical connec-
tions between the trusses and the columns, Werder separated the column-
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to-column connection vertically from the column-to-truss connection.
Furthermore, he contrived clamps, of which no depiction has survived, to
avoid fracture caused by bending stresses in the columns as had most proba-
bly occurred in the exterior one-story columns of the Crystal Palace. These
clamps helped secure the columns to the beams and apparently formed a
semirigid connection. Thus Werder managed to stiffen the building without
having recourse to crossbracing. He was perhaps the first constructor ever to
erect a truly stiff frame using the heterogenous materials cast- and wrought
iron. Werder’s solution predates the well-known Boat Store of 1860 at Sheerness,
which will be discussed presently.

The stiffness of the column-to-beam connection is a complex chapter in the
history of the frame. Many attempted to render such connections rigid using
patented “iron cements” or “rust cements” as binders. Several other buildings
must be mentioned in connection with this problem. The first is the former
Museum of Science and Art in London, built by D. Young of Edinburgh in
1856 under the supervision of Sir William Cubitt. Cubitt had supervised the
construction of the Crystal Palace. The museum has three aisles, each 13 m
(42 ft) wide, resting on cast-iron posts 8 m (26 ft) high. The inner circular ones
carry galleries over the side aisles. The outer ones are H-shaped, which.was
novel and permitted a more rigid connection between post and beam. The
skin of the building was of corrugated iron panelled with wood on the inside.
Knee-braces ensured the longitudinal stiffness of the structure, and although
we do not know just how the skin was attached to the frame, it may have
contributed to the stiffness of the whole. In his critique, the editor of the
Builder snidely termed it the “Brompton Boilers,” thus expressing a distaste
of the use of a “non-architectural” building as a museum. Today, hidden
behind brick instead of corrugated iron, it graces London’s East End as the
Bethnal Green Museum.

The Boat Store, built by Colonel Geoffry T. Greene in 1860 at Sheerness
Dockyard, was directly affiliated with the Museum of Science and Art (Fig. 5).
And it was just as astonishing a structure as the Munich Glaspalast. Skempton
first described it in an aritcle in 1959 (Skempton, 1960). The structure has

Fig. 5 Boat Store, Sheerness, England, 1860



196 Architecture

three bays, is 64 m (210 ft) long, 41 m (135 ft) wide and has an overall height of
16 m (53 ft). The central bay (Fig. 6), open the full height of the building, is
spanned by three travelling cranes. In the two four-story bays, four rows of
cast-iron posts, spaced on a 5 X 9 m (16 X 30 ft) grid, are bolted to riveted
wrought iron plate girders and these to cast-iron joists. Stability is ensured by
the bolted connections. Skempton points out that the H-form of the double-
story-high posts contributes greatly to the fixity of the connections, much as it
had in the Museum of Science and Art. The corrugated iron skin may also
contribute to the stiffness. The outermost square corner posts are bolted
together in four sections to a total height of 12 m (40 ft). They are hollow and
act as downspouts. The decisive factor in the development of framing con-
struction is the design of the rigid post-to-beam connection between 1854 in
Munich and 1860 in London.

Fig. 6 Boat Store, Sheerness
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THE SKIN

There are two curious buildings built in Liverpool by engineer Peter Ellis
that document the evolution of the curtain wall. The Oriel Chambers of 1864
owes its name to the glazed cast-iron oriels or bay windows suspended
between extremely thin stone pillars. The two street facades are, in themselves,
remarkable designs, presaging the work of the Chicago school and particu-
larly that of Daniel Burnham. On the inside, cast-iron frames made of
H-shaped posts and inverted T-girders form the loadbearing structure. The
courtyard skin is suspended in front of the cast-iron posts forming a true
glass-and-iron curtain wall. As far as is known, this was the first such wall ever
built. The skin is set back at each floor level, providing skylights that give
excellent additional light even in the narrow courtyard. Ellis adopted the
same solution at the rear of his building on Cook Street in 1866, which has an
even narrower courtyard. A fascinating feature of this courtyard is the spiral,
cast-iron staircase standing free of the facade, totally clad with glazing and
iron plates (Fig. 7). After the savage reviews that appeared again in the

Fig. 7 16 Cook Street courtyard facade, Liverpool, England, 1866
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Builder, Ellis never designed another building. He worked solely as a civil
engineer for another eighteen years.

CONCLUSION

The separation between skin and structure is incomplete in the Crystal
Palace of London, in the cast-iron fronts of Badger and Bogardus, and, it
appears, in the Museum of Science and Art and the Sheerness Boat House.
The Munich Glaspalast presents the first clear instance of the separation of the
loadbearing structure from the nonloadbearing parts of the building, which
then reappears in the work of Ellis. This marks a clear departure in the
development of conceptual thinking in Europe from that in the United States
and was to become influential in the development of European architectural
theory and philosophy in the first half of the twentieth century. This eventu-
ally lead to the building of the Fagus Factory by Gropius in Germany in
1911, then to the skyscraper projects of Mies van der Rohe and their first
realization in the United States in 1952 and 1956. In France, Le Corbusier’s
studies culminated in the United Nations Secretariat Building in New York,
also in 1952.

As far as the development of the unique indigenous North American case
of separation between skin and structure in the Chicago school is concerned,
it would be of interest to examine the following possibility: Jenney, who
trained many of the early Chicago architects, was trained as an engineer in
Paris. Charles Strobel, an influential early representative of the steel indus-
try and structural consultant in Chicago, the author of the first Carnegie steel
tables of 1881, was trained in Stuttgart. The conceptual separation between
skin and structure that developed in high-rise building in Chicago was in
part caused by the pragmatic need to solve the problem of differential
expansion between tall walls and iron frames, but only in part. The loadbearing
party walls of the 1889 Tacoma Building, for instance, stood in spite of the fact
that they were not hung on the frame as the facades were.

The builders of the Chicago structures were trained in European theoreti-
cal approaches to design as were many other designers in the United States.
But, in contrast to most of the others, they concerned themselves early with
high-rise structures and therefore with aspects of structure that determined
architectural form. They followed the same conceptual logic of distinction
between skin and structure that characterized the European frame. This
attitude shows in the technical detailing of the Chicago structures and in
their architectural implementation, as expressed for instance in the theories
of Louis Sullivan, and is quite distinct from the indigenous high-rise devel-
opment in New York, which only began to differentiate between skin and
skeleton under the influence of Chicago designers such as Burnham and
contractors such as the Starrett brothers.
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Interior Design

Building Design Consultation

M. Arthur Gensler Jr.
Antony Harbour

Office building design is much more than the exterior appearance, how-
ever attractive or impressive it may be. Whether dealing with a corporate
headquarters or a speculative office building, the most successful office
building projects are those that complement and enhance the surrounding
area, provide optimum space utilization, and serve the needs of the user.

The building design consultant’s contributions to a successful office build-
ing project will vary according to the client’s requirements and the stage of
development of the building design. Because of escalating construction and
maintenance expenses and increased user emphasis on space planning efficiency,
it makes sense to test a building’s design to allow for early modifications that
will result in an economically sound product. This service can benefit two
types of clients: the tenant/user and the owner/developer.

The main emphasis of building design consultation services for the
tenant/user is toward tailoring an otherwise speculative office building to the
specific requirements of the user. For the owner/developer, the emphasis is to
achieve a highly efficient building—one that is flexible to meet a variety of
tenant needs and is competitive and leasable in the marketplace.

BENEFITS OF GOOD DESIGN

Good design can benefit both the user and the owner in the following:

a planning module that meets anticipated tenant needs;

a building configuration that optimizes space utilization;
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flexible systems that avoid expensive future alterations;
maximum energy conservation techniques;

calculations of usable and rentable areas to determine accurate tenant
charge per square foot;

basic marketing data for the leasing agent’s use;

project controls that expedite project implementation and tenant move-in.

Whether these services are provided for the tenant/user or the owner/developer,
several maior areas of investigation and analysis typically occur. This paper
addresses some of the questions that relate to this analysis, including how
rentable space and usable space are measured and their importance, and how
the exterior of the building, the core, the planning module, and the building
systems affect efficiency and space utilization.

Basically, every square foot of floor area, except vertical shafts, is included
in the rentable area. In some cities, the space housing mechanical equipment,
the lobbies, and loading docks are included. Each community and developer
uses slightly different criteria. The efficiency of a building for the owner is
determined by comparing the rentable space the tenant actually pays for
versus the total gross office area. The higher this percentage, the more
efficient the plan. Obviously, the potential tenant is looking for the building
that offers the most square footage of actual usable space for employees,
whereas the building owner is seeking maximum rental space (Figs. 1 and 2).

MAXIMIZING EFFICIENCY AND ECONOMY

The building design consultant can assist in maximizing efficiency for
the tenant while increasing the economical benefits for the owner. The size
and efficiency of the building core, which contains elevators, stairs, washrooms,
and mechanical, electrical, and service facilities, are a basic factor in deter-
mining the ratio of rentable/usable space. Ideally, it should be the smallest
possible size while still effectively accommodating the necessary functions.
Frequently, by rearranging the core elements, space efficiency can be increased
for the user. If only a few feet of additional rentable space can be generated
through rearrangement of the core elements, the economic benefits realized
over a potential 20-year building life span can be considerable. Consider an
increase of 465 m? (5,000 {t?) of rentable space, representing a 1% increase of a
46,500-m? (500,000-ft?) building. At $161.50 per m? ($15 per ft?), over the
20-year span, the additional income to the building owner would be $1,500,000.

Location and design of the core strongly impact the utilization of the space.
If the core is offset to one side, the resultant large open area can accommodate
more efficiently open office planning. A centralized core with a consistent
distance from core wall to exterior more easily accommodates private offices
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Fig. 1 The impact of the structural system on space planning. In this case, the columns slope
through several floors creating odd shaped spaces that are inefficient and difficult to
utilize.

Fig 2. Floor space as affected by the structural system.
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around the perimeter. A knowledge of anticipated tenant needs is therefore
critical.

The design of facilities within the core also has a direct impact on plan
development. Because the core is the origin of all major circulation patterns
on the floor, an efficient layout of elevators, stairs, and restrooms ultimately
determines the efficiency of circulation throughout the floor. As noted above,
the location and number of penetrations into the core directly affect the
configuration and length of corridors adjacent to it.

Unfortunately, this critical aspect of building design is often an afterthought.
All too often a designer, unconcerned with the long-range impact of building
code exit requirements, will develop a core plan that requires extensive “loop”
corridors for the plan to function legally (Figs. 3 and 4). The tenant pays
for this inefficiency year after year in rental of unusable corridor floor area.

IMPACT OF EXTERIOR ON INTERIOR

The exterior design of the building impacts the interior spaces of the
building. Some of the buildings now being designed have unusual shapes

Fig. 3 The original building design had a corridor that was excessively long with multiple
entries into the core.
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that may have inherent inefficiencies that compromise the use of interior space.
While the best plan shape is not necessarily a square or a rectangle, careful
analysis of plan shape and floor size is critical to a successful, efficient plan.

The building design consultant can guide both the tenant/user and the
owner/developer through trial layouts of how the spaces can be developed.
This process assists in weighing the external design esthetic against potential
problems in interior planning. The amount of perimeter window glass, the
quality and quantity of light transmitted through the type of glazing selected,
and the presence or potential presence of tall, shading neighbor buildings all
affect the availability of natural light to the interior spaces. Not only will the
amount of energy consumed in artificial lighting be a factor but also the
approach to some interior planning concepts.

PLANNING MODULE

Most building design is based on some unit of least dimension, usually the
window mullion spacing or some multiple of it, and is called the “module.” It

Fig. 4 The revised plan moved the entries to one side, resulting in an increase in rentable
space. In addition, the stair portion of the core was rotated to increase the core-to-
window-wall dimension.



206 Interior Design

is established early in the design of a project and is usually a dimension
between 1 and 2 m (4 and 6 ft). The module dimension is important because it
has a significant impact on the planning and systems for interior spaces. The
goal is to establish the most flexible building module to accommodate user
requirements. Thus the module will vary depending upon the user’s standards.

Different window-mullion spacings will dictate different office widths (Fig.
5). For example, a 1-m (4-ft) module dictates perimeter offices of 3 m (8 ft), 4 m
(12 ft), and 5 m (16 ft) and may be more appropriate for tenants with a large
operational staff. A 1.5 m (5-ft) module allows 3m (10 ft), 4.5m (15 ft), and even
6 m (20 ft) and thus may be more suitable for enclosed senior management
functions. A knowledge of how the spaces will later be used allows the
building design consultant to evaluate the impact of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>