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Foreword

Ever since the Renaissance Western culture has been plagued by a conflict—that between the idea of
the homo universalis and the sheer variety of design disciplines. It was only a matter of time before
calls to draw the two domains together arose. However, what is general and what specific in the
designing of such diverse objects as buildings, cities and landscapes?

If architectural thinking is the “mater et magistra” of space design, then this role can be fulfilled
only if the validity of its rules of composition are examined. By methodically examining the way
designs fit together, diverging design tasks and ideas can be placed in meaningful confrontation. The
issue really becomes interesting once the designs are abstracted—architectural types, formal means
and rules of composition can then be reintroduced in another context. Such experimental activity
enables us to transgress the limitations of both subject and scale, bringing to light unexpected
relationships between architectural, urban and landscape designs.

Is this a cry to abolish these autonomous disciplines? Far from it. It is not our wish to undo
history, but to open the way to developing the design disciplines further. Boundary-hopping can be
done at any time; first, though, we should have an accurate picture of where those boundaries lie.
Merely clarifying the architectural grammar is not enough; it is equally important to determine the
range and dynamics of each design discipline. We need to balance their autonomy against their
potential relationship.

This book evolved during the daily practice of teaching design at the Faculty of Architecture at
Delft. Presenting design analysis as a link between design education and research, it offers countless
new points of contact between the two. In that sense this study has burgeoned into a broadly
applicable handbook for space design.

It is our pleasure to present the knowledge brought together within these pages for colleagues,

students and others with an interest in the subject to digest and develop.

Jan Heeling, Professor of Urban Design

Arie Hogeslag, Professor of Structural Design

Clemens Steenbergen, Professor of Landscape Architecrure
Carel Weeber, Professor of Architecrural Design
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Introduction

Design and Analysis is about the history and practice
of architectural, urban and landscape design. [t
examines the diversity of deas on design and places
the evolution of design instruments in a historical
perspective. Providing marerial for a methodical
study of these design fields, it unfolds an ordered
system which enables the reader to define factors
influencing designers” decisions and to relate these
to the result. It thereby introduces the analvtical
drawing as a way to obtam msight into the process
of designing,

Iirecred ar students, teachers and colleagues
throughout the field, Design and Analysis takes s
examples from architecture, urban design and
landscape architecture, Though primarily intended
fur use in colleges, its broad approach makes it
accessible to others outside of educanional
institutions.

Since the late sixties, notions such as design
amalysis and morphological analvsis have taken their
place in design education and research. On the one
hand, the discourse on typology and morphology
has been unfurled in the Mediterranean countries,
particularly in ltaly and France by Murarori,
Avmonino, Rossi, Panerar and Castex. On the other,
analysis of architectural structure is ongoing in the
Anglo-Saxon arena in the works of Rowe, Ching,
Bacon and others, Both approaches exploit drawing
as a tool to analvee architectural and urban designs,

These approaches have also been a subject of
study at Delft University. In the Architecture
Faculty, design analysis soon followed a path of its
own, emerging in its present form. Design analvsis
has proved to be a first-rate didactic ol in design
education, and Design and Analysis grew out of
experience gained over the vears. More than just an
introduction to design analysis, this book offers an
outhne of space design as a whole, from individual
buildings to urban and landscape ensembles.

Each chapter examines one aspect of the design
field. Chapter 1 describes the design process and the
basic principles of design analvsis, with an overview
of factors to be discussed in Chapters z to 5. In
Chapter 2 the designer’s formal instrumentarium
and the ordering of space and material are
addressed. The third chaprer explores the
relationship between design and use, and the fourth




that between design and building technology. Then
follows a chapter on tvpology, which establishes a
connection between the order, use and structure of
buildings.

The final chapter examines the relationship
between design and its geographical and historical
context. It takes the Dutch landscape, a man-made
landscape that has grown laver by laver, as a
didactic model to trace the historical relationship
between context and design. An appendix
documents exhaustively the practical means
required to make analvses; it sets forth the various
drawing techniques and relates these to subjects
dealt with earlier in the book.



THUS WE HAVE ACHIEVED A THOUSAND THINGS IN EACH GENRE,
AND ONLE OF THE PRINCIPAL OCCUPATIONS OF SCIENCE AND
PHILOSOPHY, IN ORDER TO UNDERSTAND THE REASONS FOR
THEM, IS TO DISCOVER THEIR ORIGIN AND PRIMITIVE CAUSE.
QUATREMERE DE QUINCY

ARCHITECTURE WILL NOT SIMPLY BE THE EXPRESSION OF ACCEPTED
FUNCTIONAL OR MORAL STANDARDS. RATHER ACTIONS, WHETHER
FORBIDDEN, OR NOT, WILL BECOME AN INTEGRAL PART OF ARCHI-
TECTURE. AS A RESULT, CONVENTIONAL PLANS WILL NO LONGER
SUFFICE AND NEW TYPES OF ARCHITECTURAL NOTATIONS WILL
BE DEVISED. BERNARD TSCHUMI
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DESIGN AND ANMALYSIS

1.1 The design

Whoever makes a design, whether it be a building,
part of a town or a park, is basically concerned with
a given program and a location or site. The program
can be fixed beforehand or determined as the design
progresses. Much the same applies to defining the
site. Additionally, designers are faced with a series
of fixed precepts and unwritten demands informed
by a particular culture or convenrion. Finally,
designs must satisfy conditions of usefulness and
construction. Generally these aspects do not arise in
a fixed, logical order; designing is not a linear
process, with a specific task leading to one and only
one possible solution. Knowing how to fulfill all
these requirements and expectations is one of the
main problems facing designers with cach project.
All relevant aspects need to be subjected to critical
scrutiny. Based on their considerations, conclusions
and viewpoint, designers must interpret the task and
adjust the relative importance of the various require-
ments and expectations. This act of interpreting is a
preliminary step when embarking on a design.
Next, the designer’s view of the task leads o a
concepi. A concept need say nothing about the form

idea underlying a design and gives direction to de-
sign decisions, organizing them and excluding
variants. There are a wealth of forms a concept can
take; it can be a diagram, an illustration or a text.
At the office of the French architect Jean Nouvel,
for example, before a single line 1s drawn extensive
discussions between designers and specialists in
certain sub-areas take place. Drawing begins only
when a description of the project—a concept

is clearly formed. This working method presupposcs
both a vast knowledge of the possibilities and an
active imagination.'

An example of such verbal concepts is Nouvel's
competition design for an opera house in Tokyvo
{1988). Based on a series of discussions within the
office, the chaoice fell on the metaphor of a large
carryving case for a musical instrument. The build-
ing's exterior would have a smooth black finish,
curved somewhat at the main theater. Inside, the
gold-colored theaters would stand free in the space,
like mstruments in a case.?

Quite another method of working is exemplified
by the Expressionist architect Frich Mendelsohn.
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When designing the Einstein Tower in 1920 at
Potsdam, he began with a visual concept, a rapid
sketch illustrating how the observatory was to look.
The power of this sketch lies less in its correct
application of perspective than in the lines giving
the primary expressive elements. Sometimes the
concept involves a sketch of the section through the
building, sometimes a few lines indicating the main
form of the plan. The sketch made by the Finnish
architect Alvar Aalto for the Neue Vahr aparmment
building {1963) in Bremen is an excellent example
of the latter category. In what ar first seem to be
childish scribblings lies the essence of the design—
the dwellings fanning outward, and the resulting
compact circulaton space, and an undulating
frontage line with units oriented for maximum
exposure to sunlight. This sketch also shows that
Aalto, while drawing, was scarching for the right
shape for the curving fagade; it is a remarkable
registration of one particular moment in the design
Process.

Again, the idea behind a design may be fixed in a
diagram. The famous drawing by Ebenczer Howard
in 1898 of the garden city can be conceived as such.*
Although Howard did ser a scale below i, his
diagram provides information about relationships
only, with no implications for the actual shape of
the city.



Erich Mendelsohn, design skeech for
the Fanstem Teower, Potsdam, 1g2o
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B. Parer and K. Unwin, plan of Welwyn Garden
City, 1goz, a garden city based on Howard's
diagram
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Alvar Aalto, design sketch for the Newe Vahr
apartment building, Bremen, 19581962
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DESIGN AND ANALYSIS
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k. Melnikov, house, 1G22, composiiinm

of twa interlocking cxlinders

Bruce Goll, design for a sparal-shapad house

The design process
Thus, developing a concept is the first step towards
making a design. Between the abstract concept and
the concrete design lies an entire process, This is
not a simple gquestion of translating one into the
other; rather, it is a creative operation in which
designers formulate a possible formal elaboration,
test it against the requirements, and possibly reject
the solution or adjust 1t for further testing. It is a
repetitive process whose course is partly cvelical and
partly directional, through which it continually
gains depth. At every step the designer examines the
possible consequences for subsequent steps and
creates margins for solving whatever unforeseen
problems may occur. At each step he or she also
looks back to see whether the original concept stll
holds or requires modification. Setting various
possible solutions side by side for comparison can be
important at this stage.

Form
At a certain point in the process concepts crystallize
into a final form for the design. But how does the
designer arrive at a form? Is desigming comparable
to solving a problem whose solution (in this case the
form) is encapsuled in the task? This issue has caus-
ed a great deal of ink to flow. Usually it revolves
around the question of whether the demands made
of a design, particularly in terms of usefulness or
construction, generate a form, or if the form can be
derived from another source. 1s it possible, for ex-
ample, to derive the shape of a room explicitly from
the pattern of lines of movement through that room;
or can a span derive directly from the bending
moment diagram? And if a line of movement can
generate form, should the form of the structure then
determine that of the space, or vice versa?

The different points of view adopted in practice
regarding the relationship berween design and use
on the one hand and design and structure on the
other are dealt with in Chapters 3 and 4 respectiv-
cly. Here, suffice 1t to say that programmatic and
structural requirements are not exclusively able 1o
vield the form of an object or component.




DESIGN AND AMNALYSIS

Typology
If form is not deductible from these requirements
alone, then, broadly speaking, there are two pos-
sibilities: designers must either draw on experience
or come up with a new form. Basing form on
experience is the customary procedure. Where a
comparable task in similar circumstances has
brought sadsfying results, a designer may decide o
apply it again. To be able to resort to experience,
designers must have considerable knowledge of
comparable solutions.

For example, they must be acquainted with many
kinds of stairs, windows, doors, auditoria, building
forms, dwellings and urban lavouts and be able to
name them. These are what we call types. More will
be said about working with types in Chapter 5.

The need to produce an original form may pre-
sent itself: after all, every type was first given shape
at one time or another. To create a new form for,
say, a city space or a theater, the designer usually
begins with abstract geometrical shapes, cubes,
prisms, pyvramids and the like. These primary geo-
metrical forms are intellectual constructions {(the
so-called Platonic solids). The designer might also
derive a form from nature, living or dead, such as a
tendril, kidney, snail’s shell, and so on. To be able
to master these organic forms, they too are trans-
lated into Euclidean geometry when it comes to the
actual construction of a building.

Bearing in mind the type of task, the designer
chooses a form he surmises to be a suitable basis for
the design. Thus, a snail’s shell would not be the
most popular shape for a theater auditorium, where
it would undoubtedly raise problems of sight lines.
For a public lavatory, however, it is a proven means
of organizing the transition from public to private,
as any visitor to Amsterdam will know. The above
remarks about form hold as true for the individual
parts of the design as for the compilation of those
parts, the complete building or ensemble. Here too
the designer can choose between embellishing the
familiar (the type) and introducing a new abstract or
natural form.

7} Composition
Designing is more than just choosing a form.
Preparing a meal is not merely a matter of bringing
together the ingredients but rather of how they are
processed, mixed and cooked. Similarly, in design
we have a “black box™ in which the design 1s “pre-
pared.” In it the material forms and spaces are
arranged into the final composition, the definitive
design. At this stage each element ends up in its
proper place according to the principles of compo-
sition. Without this ordering process the result
would be chaos. The method of ordering and the
concept emploved ultimarely dictate the characrer,
appearance and stvle of a design. Here is where
decisions are made, and the designer’s personal
preference will prevail, Chapter 2 takes a closer look
at what goes on in this “black box.”

Context
A design task basically comprises a plan (set down
in a brief) and a site. The site is a component of the
broader notion of “context,” in which a design is
set. As the place where the future design must be
executed, the site is the most palpable part of this
context. In its broadest sense “conrext”™ includes the
history of the site, the background to the design task
and the social processes informing the design.

Understanding these issues enhances the design
task and appreciation of the site, enriching in turn
the design’s potential.

Once a design is realized it presents a new whole
in combination with its surroundmmgs. How design-
ers regard the given context and how they respond
to elements present there is the subject of Chaprer 6.

Geometry [ Free-torm
. |
Soclety ! Typology

‘L v v

{Interpreting}-+ | Ordering |- Making |—{ Using

- |

Lel Testing |«

Schematic diagram of the design process



DESIGN AND ANALYSIS

1.2 The analysis

One way of gaining insight into the process of de-
signing 15 by analvzing existuing work. Such analvses
we designate with the term “design analvsis.™

I designing is a creative process that produces some-
thing that did not exist previously, analysis begins
with the outcome of that provess and then artemprs
to et at the underlving wdeas and principles. This
analysis, it should be pointed out, is predicated on
hypothesis; it 1s not our imtention to reconstruct the
design process,

Analvsis is a means of developing insight into
the profession, vet it can also prove useful when
rescarching a given site, a building to be converted
ur a urban area to be transtormed. Though the
results of a design analvsis can take the furm of a
written rext, in most cases this will be accompanied
by drawings, models and computer simulations.

In making an analysis it is not our task to faithtully
repraduce the object under serutiny but rather to
examine these of s components crucial to the ana-
Ivsis such as its composition, the relationship be-
tween duesign and context, and that between design,
construction and usefulness,

Bringing out such aspects s done by reworking
an existing drawing or model. This can just as easily
myvolve omitting as adding information. In the re-
mainder of this chaprer we will examine the possi-
hilities design analvsis can offer using the perfect
medium for the purpose, the drawing.

Processing the drawing

Whereas a model can provide three=dimensional
representations, 4 drawing will never be more than
two=dimensional. I is possible, though, o suggest
on paper a third dimension. For this we enlist an
array of geometrical projections, from various types
of parallel projection through oblique projections w
perspectives. The appendis (*Drawing techniques
to aid analvsis™) looks more closely at the rechnical

aspects of projection drawing.

The basic material of analysis almost invariably
consists of orthographic or flat projection drawings
of the design, These might be skerches, working
drawings or drawings obtained by measurement, vet
drawings made for presentation can serve the
purpose equally well. The informanon stored in
these drawing ryvpes varies with the objective of the

18

analysis though all represent an abstraction of
reality. The greatest measure of abstraction s
usually obrained in presentation drawings, in which
the object is generally reduced w solid matter versus
space. Unlike working drawings, those made for
presentation purposes are frequently devoid of
references to material and construction methods.
Often even the principal measures are lacking, and
the scale of the drawmg may have to be guessed art,
However, the lucid and clearly organized
information they provide can be useful for some
types of design analyvsis,

When analyzing part of a city or an element of
landscape our most important tool is the
topographical map. Drawn by survevors, such maps
provide detailed information about buildings, green
space, roads, water and so forth, Differences m level
are charted using contour lines. For the purpose of
analysis this basic material can be processed in
several ways,

Reduction
The most elementary technigue is reductnion, We
use it primarily to disclose the structure of a design,
whether the morphological, tvpological or physical
structure. To expose the structure means omitting
from the drawing all information bearing no relation
to the main composition of space and material. In a
tvpological reduction this means leaving out such
particulars as irrelevant oblique corners and physical
projections in the design. This modus operandi is
equally applicable to bringing out the load-bearing
structure, though then it s of course restricted to
material plaving a major structural role. To avoid
losing altogether the analvzed object in the reduc-
tion drawing, the contours of recogmizable parts of
the design are often included as a frame of refer-
ence. Thus in a reduction drawing of a citv on a
river, the river is included as a reference.

Material protegido

por derechos de autor



Addition
Addition involves introducing information into the
drawing that is either non-visual or non-architectur-
al. Tt may be information about function or use, or
tell us something about the underlying geometrical
system, such as axes and zones. Generally speaking
such information 1s added once the drawing has
been stripped of as much superfluous and distract-
ing dara as possible (i.e. has been reduced).

Démontage
Drawing the object for analysis as though it had
been taken apart can bring out the relationship
between components or aspects of the design,
Juxtaposing or superimposing drawings, giving
complementary information, can be helpful when
examining the relationship between different
svstems in the design, whether these be several
stories or several lavers in a plan. It is also possible
to draw the object as though it had been blown
apart. Graphically termed an exploded view, this
type of drawing helps to provide insight into the
relationship between many elements.

Giambatrista Nolli, map of Rome, 1745, re-
markable in that it makes a distincrion berween
public and private space. Nolli shows not only
the street as public space bur freely accessible
interior space as well
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Bernard Tschumi, design drawing of Parc de la
Palladio, Villa Rotonda, 15661567, Villette, 1983. To illustrate the underlying con-
Exploded drawing of elements showing the cept Tschumi shows the design in its conceprual
separate clements of the villa's composition layers
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DESIGN ANIY ANALYSIS

2.1 Introduction

In Chapter 1 we examined the broad lines of the
design process. We saw how aspects such as form,
type and context affect the ordering of a design, a
process deseribed as the “black box.™ Chapter 2
takes a look inside this black box,

Material and space
Whether designing a house, part of a city, a garden,
a park or a landscape, the design is predicated upon
a composition of spaces and material. In a house
these are the rooms as against the exterior and
interior walls, in a park the open spaces, paths and
lawns as against the trees, and inoa city the open
spaces of streets and sguares as against builldings
and trees alike.

Activities take place in the spaces; this is where
the program s situated. Broadly speaking, form,
place and the nature of the material dictate the
gualities of that space. Thus the quality of a square
is governcd by the form, place, nature and function
of buildings around it, and the form, nature and
quality of the enfolding materials determine the
quahty of a room in a house,

When designers or critics must describe how a
design s composed without the aid of drawings,
they resort to technical terms. The Danish architect
Steen Rasmussen, for example, describes Palladio’s
Villa Rotonda thus: *Muost famous of all the villas
was the so-called Villa Rotunda, an almost square
block with a large, colonnaded portico on all four
sides, Ascending the broad flight of stairs to one of
the porticoes vou are aware of the same composition
of rooms as in the School of Athens (a fresco of 1508
by the ltalian renaissance painter Raphael which
shows a building with a hke spatial composition

ed.). From the broad, open portico vou enter the
barrel-vaulted hall, which leads vou into the circular
domed chamber in the center. From there the axial
line continues through a new barrel-vaulted hall out
to the portico on the other side.™

The design by the Swiss architect Bernard
Tschumi for the competition for Le Parc de la
Villette in Paris has been described as follows:

“The plan is characterized by the regularly disposed
follies, all on the same principle but each with its

own program of activities. In composition the scheme
15 a ‘plan hbre” based on three autonomous svstems.

24

A points grid of 120 x 120 meters with a folly at
every point, a grid also there to relate to the sur-
rounding urban fabric. Then there is a syvstem of
lines, a covered axial intersection as main access. ..
and a fanciful promenade architecturale along the
theme gardens. Third, there is a svstem of planes
larger spaces meant for open-air activities, hounded
by taut rows of trees,™

Both descriptions use technical terms. On the
one hand, they draw on concepts that refer o the
elements of which the design is constructed— follies,
cirenlar domed chamber and porticoes. On the other,
thev include terms that describe how these
components are treated and arranged into a whole,
such as points grid of 120 % 120 meters and fanciful
promenade architectnrale m Le Parc de la Villette and
axtal fine in the Villa Rotonda.

Elements
Every design, then, can be broken down into spatial
and material elements. Spatial elements include
cupboards, rooms and urban sgquares, whereas door
knobs, walls, building blocks and clumps of trees
come under objects or material elements,

The components or elements that constitute a
design are designated in part with rerms referring to
existing components most probably used on more
than one occasion, such as the porticoes of the Villa
Rotonda and Tschumi's follies. We can then speak
of types (sce Chapter 35).

Some elements are described in terms of their
basic geometric form, such as the circular domed
chamber, or a triangular space.

The fanciful promenade confronts us with an
element lacking a geometrically defined form.
Evidently the designer shaped this element along
intuitive lines,
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Instruments
The terms we employ to describe the ordering of
the design can be traced back in part to the set of
tools deriving from Euclidean geometry. The points
grid and the axial line are just two examples.
This geometry tool kit consists of the following:
organizing lines and axial lines (e.g. symmetry axes,
spatial axes and building lines, regulating lines);
20NES;
grids (e.g. points grids, line grids, belt grids);
systems of measure and proportion.
Some of these tools can also be found in present-day
Computer Aided Design (CAD) programs.

Order
Every design is based on order. The need to order is
prompted more than anything else by our general
desire to arrange the world so as to make it easier to
understand. This ordering takes place as much on
the level of language by assigning terms and intro-
ducing classifications, as by physical interventions in
the environment.

A second motive to arrange or order relates o
production. Clarity of organization is a prerequisite
for successfully putting a design into practice (see
Chapter 4).

A third motive for ordering has to do with use,
It should be clear that an organized svstem of streets
or corridors can in principle mean greater efficiency.
At the same time, ordering has a role to play in
gaining a betrer understanding of the space around
us. Ordering is a means of drawing rogether con-
crete reality and abstract thought. In a city whose
order is unclear we only tend to get lost.

When imposing order, designers use not only the
geometry tool kir, but also other principles. For
example, the course of an action, a movement or a
narrative can dictate the order of a series of objects
or buildings. Principles of pictorial composition
derived from painting can also play a part.

Thus, several ordering principles emerge.

The difference in programs and building methods,
changing circumstances and interpretations of these
circumstances—varying from place to place or even
from person to person—give a rich perspective on
centuries of space design, with many styles evolving
over time.

25

Architecrural system
When we speak of style, we generally think first of
the appearance, the form of the elements and the
differences in decoration. Yet style has a second,
more fundamental system that forms a leitmorif in
this chapter. The art historian Emil Kaufmann calls
it the architectural system.* An architectural system
describes the structure of designs considered to
belong to a particular style, the way the clements are
to be combined, the set of design tools to be em-
ploved and the manner of their employment.

Architect and cap specialist William Mitchell
draws a parallel in this respect between language
and architecture. He compares architectural
elements with words, as being ordered to satisfy the
conditions of an architectural idiom or system.*
Just as words are declined in abeyance w such con-
ditions, 1n architecture these rules dictate how its
elements are to be transformed. Every language must
have a vecabulary of elements and a grammar or
collection of self-imposed rules.

In principle, then, every element is subject to
manipulating, transforming or deforming to take its
place in the arrangement or composition. This
processing is at times no more than an adapting to
scale, dimension and proportion. At others, proces-
sing is more drastic, with elements being rotated,
distorted or truncated.

Although Kaufmann and Mitchell developed
their ideas with architecture in mind, these prin-
ciples are just as applicable to urban design and
landscape architecture.

The way designers over the centuries have
ordered their designs, the vocabulary and the tools
they have used and the rules to which they have
adhered—all have been influenced by social and
cultural change. The following analvses of examples
from ancient Greece to the present day illustrate
how designs and design tools have developed through
the ages. These particular examples have been chosen
because they clearly exhibit certain ordering princi-
ples, and not for the sake of historical completeness.
They should in no way be regarded as an attempt to
present the history of architecture.
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ORDER AND COMPOSITION

2.2 The basic instruments
of classical architecture

One of the oldest tools for creating order is the grid.
This ordering principle is a proven resource for
laying out cities. Miletus is often regarded as the
first city to be designed with a grid, vet this
principle can be found earlier in Asia Minor and
Mesopotamia, and in ancient China cities were
already built in this way.

Grid
The special role assigned to the lonic city of
Miletus is probably due to Aristotle (384322 B.C.)
whao in his book Politica presented the architect
Hippodamus of Miletus as the originator of the
grid-city. By postulating that the grid’s equal, non-
hierarchic division into blocks (“insulae,” or islands)
best suited the ideals of democracy, Aristotle gave
the grid-city an ideological charge.

The new plan for Miletus that emerged after the
city's destruction in the conflict with the Persians, is
based on a square grid. This grid, which can be
conceived as a system of equidistant and intersecting
axial lines, sets the center line of the spatial element,
the street. Where the situation dictated, the helds of
the Miletan grid might be smaller or larger, rect-
angular or square. A number of blocks were kept
free in the city center to site the main civic build-
ings and the forum. Thar the Greeks regarded it as
an organizing principle withour direct aesthetic
intentions is evident from the way it is draped over
the uneven ground.®

Harmony and proportion

In about 30 B.C. the Roman architect Vitruvius
wrote what is arguably the first handbook on archi-
tecture. It gives a clear idea of the aesthetic aims of
classical antiquity. Not only did a building have 1o
satisfy firmitas (firmness), commodiias (commodity)
and vemustas (delight), architecture for Vitruvius
meant arder, hierarchy, appropriateness, economy and
symmetry. The last concept in Vitruvius refers to
harmony, not w the mirror-like connotations the
word “symmetry” has today.*

These ideas gained concrete form in Greek
temple architecture. One of the most famous Greek
temples is undoubredly the Parthenon (c. 449 B.C.).

27

Sirting atop the Acropolis in Athens, it dominates
the ancient city. From the front, the temple’s com-
position is quite basic. On a large platform or
siyfobate stand eight columns. Above the capiial
crowning each of these is a great stone beam, the
architrave, This assemblage of elements is welded
into a whole by the tympanum, the large triangular
end of the saddleback roof.

The elements in this compaosition are on equal
footing. A number of fixed ratios serve 1o
harmoniously erder the elements {i.c. symmetry) in
a system af proportion. This system relares as much
to the measurements and proportions of an element
as to those of the entire composition. The Greeks
regarded the system of proportion as “frozen mu-
sic,” and the absolute proportions it comprises are
in fact derived from musical harmonies. However,
the various theories on this matter usually have been
found to conflict with the evidence of the actual
measurements. The Renaissance architect Alberti
{1404—1472) deseribes the phenomenon as follows:
“We define harmony as that consonance of sounds
which is pleasant to the ears. Sounds may be low-
or high-pitched. The lower-pitched a sound, the
longer the string that emits it; the higher-pitched,
the shorter the string. From the different contrasts
between these sounds arise the varyving harmonies
which the ancients have classified into set numbers
corresponding 1o the relationships between the
consonant strings... Architects employ all these
numbers in the most convenient manner possible:
they use them in pairs, as in laying out a forum,
place, or open space, where onlv two dimensions are
considered, width and length; and thev use them
also in threes, such as in a public sitting room,
senate house, hall, and so on, when width relates to
length, and they want the height to relate
harmoniously to both."”
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ORDER AND COMPOSITION

Material system
The floor plans of these ancient temples are likewise
clearly arranged. Pillars line the edge of the oblong
stylobate, which can be entered on all sides from
three steps. In the center of the temple 1s a walled
space, the cella. At the front and back of this two-
roomed cella stand a second row of columns.
Columns inside the cella are also set in a row,

Though the temple is a plastic and spatial object,
designers describe it in terms of material elements
which together define the temple’s composition.

A system of imaginary lines or axes regulate the
positioning of these material elements. We can
distinguish two types of axes used to do so: the
symmerry axis and the marerial avis. A symmetry axis
along the length of the temple regulates the mirror
symmetry of the temple. The positions of the neatly
ranked colonnades are determined by material axes,
organizing lines that run through the center of the
columns.

This entire array of material elements (columns,
tympana, architraves) and the tools used to order
them (axes, systems of proportion), comes under the
heading of material system.

Bay
The distances between the axes dicrating the
position of the columns are called bays. This bay
measurement derives from the thickness of the
column, depending on the proportional system used.
The bay, which in Greek temple architecture related
only to the center-to-center distance between
columns, took on far greater importance in
Romanesque and Gothic architecture. The
emergence of the groin vault gave rise to a system
whereby the bay regulates the composition of the
building. In Gothic cathedrals the columns adhere
to a grid of material axes. Thus, a bay can be
defined as the zone between two material axes.

Renaissance
In the fourteenth century the cities of central and
northern Italy developed into mighey republics.
Their wealth was based on the tempestuous
developments in trade and industry during this
period. The rise of commercial prosperity brought
profound changes to the social structure of the
proud city-states. The monopoly on the transfer of
knowledge that the Church had held for centuries

crumbled. With the emergence of the city acade-
mies, the sphere of influence the monastery had had
on the development of religious and philosophical
ideas shifted to the academy. Not only did the
Church’s influence on thinking gradually diminish,
but also that of religion as a whole.
Man developed an ever stronger position at the
center of the world-view. This gradual transition
from a feudal Europe to a new social order was
echoed in the shift in major architectural commis-
sions, Now, not only did churches determine the
history of design, but also town and country houses,
gardens and urban plans of the thinking urban elite.

Patrons’ tastes reflected more than anything else
the examples of Roman, and as much as was then
known of Greek, antiguity. This rebirth of the lost
ancient civilizations takes the French name
Renaissance.

Following the line of the ancients, geometry took
a prominent position in Renaissance architecture.
Elementary geometnc systems and precise systems
of proportion were regarded as an objective medium
berween the divine model to be emulated and
human creatiom. “The square, the cube, the cirele,
the sphere, for example, were regarded as being
among the elements of the divine model, thus the
necessity to apply them in the configuration of
buildings. This belief, which can be found in the
writing of the Pythagorists, Plato, several writers of
antiquity and the Bible, was invigorated and
reinforced during medieval times and especially
during the Renaissance.™

From then on man was looked upon as the
measure of all things, as a “cast™ of the divine mod-
el. Man took over from music as the basis of the
proportional system. Various geometric devices were
developed to transform human measurements into
proportional relationships. One of the best-known
examples is the drawing made by Francesco di
Giorgio Martini in 1492 showing a plan of a church
based on the proportions of the human body.
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Hierarchy
Besides clementary geometrical torms, the
Renassance architects vsed hierarchy wo control the
ordermg of space and marerial. Kaufmann asseris
that just because classical antiguity and the
Renaissance used the same vocabulary and the same
torms does not mean that they shared the same
architectural svstem. In his book Adechirectiee in the
Awe of Reason, Kaufmann describes the difference
between the architectural system of ¢lassical
antiguity and thar of the Renatssance (and the
Baroque) as tollows: *The deal of guantitative
perfection lived on in the Renaissance. We know
how much thowghr its theorists gave to the *correct’
measurements. But more important, and far more
sinificant than the remtroduction of ancient forms,
was the rise of a new compositional principle: the
parts now should be presented not only in aestheti-
cally sanshving relationships of size and in
mathematical reciprocity, but they should be
differentiated as superior and infertor components,
Such differenuiation would have been strange to
antiguity... atany rate within the individuad build-
ing. The postmedieval composition which empha-
sized the different values of the parts made of the
whole a hierarchy of well=disciplined elements.™

In order to examine the orderng principles of
the Remaussance, two villas have been chosen as the
object of our analvsis. The internal composition 1s
the main focus in the first of these, the Villa
Rotonda. The sccond, the Villa Medici at Fresole,
1s examaned mainly i terms of the geometric order
andd composition of the zarden,

[n the mid sixteenth century a new type of
country house emerged in northern lralv, Such
houses were attached to a large farming enterprise
and served as a retreat for rich town=dwellers from
their wheeling and dealing in the civy, (See also the
Villa Emo in Chaprer 3.} The Renaissance architect
\ndrea Palladio contributed much o this develop-
ment. His severe though peliucid erdening has made
the Villa Rotonda, whose construction began in
1507, one of the paradizgmatic examples of
Renmssance architecture.

Oin the exterior of the villa, Palladio controlled
the composition of material using symmetry and
proporion,; To effeet the reguired hierarchic com-
position in the elevarion, some elements of the villa
diominate the composition more than others, For
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instance, the porticoes derived from Greek temple
fromts are stressed by being set on the four sides of
the block on the symmetry axes as self-sufficient
clements.

On the interior, the material is primarily the
counterform of the spatial composition—the
residue left after the spaces have been defined,
where the structural components of the building are
to be found. Yet the surface of the material figures
prominently here too, not just in defining the space-
form but as a bearer of imagery and meaning. The
magnificent frescoes painted later on the plaster
surfaces give the interior an extra dimension.

Space system
In the quote at the beginning of the chapter,
Rasmussen describes the Villa Rotonda as a block.
He then goes on to describe the place of the
porticoes in terms of this block. Rasmussen takes his
exploration indoors through one of the porticoes.
If his description of the exterior dissects its com-
position into objects, inside Rasmussen distinguishes
spaces: the barrel-vaulted hall and the circular domed
chamber in the center. From it we can conclude that
unlike the Parthenon, the composition of the Villa
Rotonda is based as much on space as on material.
Because the ordering of material and ordering of
space adhere to their own set of rules, designers
distinguish two distinct systems that rogether shape
the composition: the material system and the space
system.

In his description of the villa, Rasmussen
remarks that the rooms in Palladio’s building can
only be seen one at a time, You are either in one
room or in another—the rooms are distinct entities.
To organize the discrete rooms (the spatial
elements) in the composition as a whole, Palladio
resorts to perspective with a central vanishing point,
one of the major discoveries of the Renaissance.
The Villa Rotonda strings rooms in sequence along
an imaginary axis, the space axis. Such a concatenation
of spaces we denote by the expressive French word
enfilade. The space axis, like its counterpart the
material axis, in principle divides the element
(the space) into two equal parts. Two such axes
organize the basic layour of the villa and tie it in
with the surrounding landscape. Thus, Palladio
brought to bear a perspective framed in the door
openings of the surrounding landscape.

The sequence of rooms set about the circular hall
are arranged along a secondary svstem of axes. In
the original design these axes ran through the heart
of the rooms. In the design as built they were shift-
ed off center, freeing the middle of the rooms for

circulation lines.
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Geometry

Building up a design from elementary geometric
forms themselves subdivided into smaller secondary
elementary forms, gives rise to a hierarchic and
usually centralized composition founded on a gea
metrie system, Representing the geometric structure,
this svstem uses Euchidean geometry to regulate the
space and material systems, and thus the geomerry
of the whole composition. The great value accorded
geometry in the Renaissance gave it a major role at
that time.

In Palladio’s villa this arrangement of the spatial
clements or space system divides the cube-shaped

block into a number of elementary geometric spaces.

The two symmetry axes stress the centralized
COmMpositon.

In his treanise The Four Books of Archirecture,
Palladio expounds on his proportional system and
argues for simple ratios (122, 123, 1:4 etc)." In the
many floor plans of his designs illustrated in the
Fuwr Bools, the proportional measurements are
converted into real ones expressed in Vicennan feet
and designated with a P for preds.

The geometry of the renaissance garden
Farly in the Renaissance it was customary for
wealthy citizens to have a house outside the city.
In Florence the members of the rich and powerful
Medict family of bankers had various villas built for
them in the vicinity of the city. One of these is the
Villa Medici (1458 1462) at Fiesole, set on a slope.
The first stone of this villa was laid more than a
century before the Villa Rotonda was built, The
garden attached to the house descends the slope in
two large terraces. In discussing Palladio’s Villa
Rotonda, we concentrated on the internal organiza-
tion of the composition. The well-preserved garden
of the Villa Medici prompts us to turn to the order-
ing principles of the Renaissance garden. In brief]
such gardens had a geometric lavout based on a grid
whose spatial organization took 1ts cue from the
panorama. Henee the geometry, derived from that
of the house, organizes both garden and panoramic
view,

36

Pictorial system
In making a landscape analvsis of a garden design
we distinguish two systems, the pictorial system and
the space system." The space svstem relates to the
main lavout of spaces, planes and terraces comprising
the garden and so s svnonyvmous with the term of
that name as used in the two foregoing sections of
this chapter. The pictorial svsiem relates to the
clements that dictate the image and how they are
organized in the composition, In the Villa Medici
these are particularly the discrete components and
objects placed in the spantal system, such as foun-
tains, lakes, clumps of trees and steps but also not
infrequently “mythological™ components such as
caves and small temples.

There is a parallel to be drawn between this con-
cept and that of the “material svstem.” Both cases
concern themselves with material elements; if the
main focus when analvzing a building is the material
as structural component, in the case of landscape
architecture it is the material as bearer of image and
meaning (hence the name pictorial) thar features
maore heavily.

Garden design, too, is governed by a structuring
geometric system, the svstem of axes and lines
defining the garden’s composition. The Renaissance
was a time of experimenting with geometric systems
whose precise measurements and proportional
relationships reflected the divine model. The geo-
metric system with 1ts attendant proportions was
laid over the existing landscape; this was the citv-
dweller's way of setting his stamp on the surround-
ings,

If we carefully analvze the garden at Fiesole we
find that the measurement system can be reduced to
a module of 4.9 meters." The square of 4 = § mo-
dules can be regarded as the basis for the garden’s
further design. Derived from the geometry of the
house, this square determines that of both upper
and lower terraces.

Placed in tiers, the two terraces are primarily
tuncd to the panorama across the valley of the Arno
and Florence, The elements of the pictorial svstem
plav a secondary part in the design, their positioning
being by and large geared 1o strengthening the
panorama-oriented composition. Thus the major
pictorial elements, a spring, a set of steps and an
ornamental lake, are set on a symmetry axis which
crosses the rerraces in the direction of the Arno,
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Another important element is the long pergola 37
parallel to the retaining wall. Again, walking
beneath this pergola, one has only to look 1o one
side to have a continual view of the Arno and
Florence. The pergola simultaneously provides a
foreground and frames the view so that the effect of
depth in the landscape is enhanced. As the method
of composition of the Renaissance garden relies
heavily on geometry it has given rise to the concept y
of rational staging.

Materal protegico por derechos de autor
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2.3 Transforming and
manipulating the
classical system

In 1633 the Italian architect Francesco Borromini
designed the church of 5. Carlo alle Quattro
Fontane in Rome (1633-1667). Situated at a cross-
roads with a fountain at each corner, the Quatiro
Fontane is generally regarded as one of the major
achievements of Roman Barogue.'* Baroque style
employs the same clements as Renaissance style and
even resorts to the same set of design tools;
Kaufmann asserts that the Barogue and Renaissance
architectural systems are basically the same.
However, the Baroque set out to express something
essentially different.™

The principal aspirations of the Baroque may be
described as the desire to impress with a play of
form, space and light by creating space which,
unlike its Renaissance equivalent, is no longer clear-
Iy defined.

If we study the plan of Borromini’s Quattro
Fontane it 1s immediately apparent that the clear
geometrical schema of the Renaissance has here
made way for a much more complicated one in
which concave and convex walls alternate, even on
the fagade of the church.

Transtormation of geometry
The positioning of the pillars betrays nothing of a
clear-cut structure based on axes and bays, The
pillars are in fact incorporated into the undulations
of the facade and the interior. Borromini sub-
ordinates both detail and large elements such as
pillars and tympana to a great movement through
the space (some commentators speak of dynamics in
this respect). Transformation is a kev notion in
understanding the Barogue—the entire system, the
elements, geometry and detail, all are the product of
transfarmation.

According to the French architectural theorist
Castex, the main shape of the Quattro Fontane can
be conceived as a Greek cross confronted by a rect-
angle—a transformation vielding an ellipse.'*

The elliptical dome can be understood in terms
of a similar transformarion, in which the geomerric
system is elongated along a single axis. To weld
together the plan and the dome on pendentives the
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walls are curved and the derails distorted, all
elements of the composition gelling in an unbroken
movement. The corners of the Greek cross are
removed and furnished with a double column for
the same purpose. To quote Castex, “Borromini
once again resoris to the procedure of overlapping
spaces whose principal feature is that all elements of
the spatial arrangement spill over their boundaries,
With the sparial units no longer clearly defined,
all kinds of relations are possible,”®

Because the division between its spaces is in-
distinct, Barogue architecture can be read in many
different ways.

Manipulation of perspective
In seventeenth=century France, during the davs of
absolutism, the stvle generally referred to as French
Barogue evolved. To distinguish it from sixteenth-
century Baroque, the term French Classicism has
been adopted in this book. Versailles, its palace,
gardens and town, is one of the most complete and
coherent examples of this style m which geometry
and the mampulation of perspective figure strongly.

In 1661 the French king Louis x1v decided to
have his father’s huntung lodge expanded into a
complex without parallel in all history, He com-
missioned the famous landscape architect Le Notre
1o make a new design for the garden. The extension
to the palace was the work of the architects Le Vau
and Mansart. To complete the complex, a new court
capital was built at the front of the palace. The
process of designing and building the new Versailles
took more than ffty years.

Palace, gardens and town were to express the
absolute power of the Sun King in a manner quite
beyond compare. To this end the space-organizing
svstem of perspective developed in the Renaissance
was converted into an instrument to manipulate
visual perception.

One of the most important elements of the
garden design introduced to achieve this was the
long visual axis. This was an open strip or vista,
along which one looked out from the Grand Salon
of the palace across the rear terrace, the parterre
garden and the Grand Canal to the horizon.

Where Palladio employed a visual axis to link his
Villa Rotonda with the surrounding fields, Le
MNitre's great axis was a means for the Sun King's
palace to dominate the world. Looked ar another
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+2 way, Le Notre used it to place the palace at the
world’s center.

The first phase of the garden largely followed the
lavout of the existing Renaissance garden. This part
of the garden 15 dominated by the grnid deriving
trom the original garden. The second phase was to
dig the Grand Canal, a basin of colossal length set
on the principal axis behind the palace. To increase
the perspectival effect of the axis, Le Notre
manipulated the perspective. This he did on the one
hand by varving the breadth of the vista, from fifty
meters at the front to one hundred and fifty at the
back, giving an cffect of foreshortening. On the
other hand, he introduced a hill into the perspective.
By having the vista terminate against the hill at the
far end, the perspectival effect 1s even further
lengthened.

In the second phase of the park lavour, it was the
vistas that fixed the composition. Here the orthogo-
nal grid gives way to star-shaped avenues in
patterns that slice through the wooded terrain.

l.e Natre used the vistas here to bind wogether the
various components of the park, such as the start of
the Grand Canal and the more northerly Grand
Trianon. The method of composition used for the
French garden, one strongly oriented to the visual
form, has been described as formal staging.

Although Le Notre's means differ from
Borromini’s, here again evervthing is geared toward
impressing the observer through the manipulation

fe of visual perception. Borromini achieves his aim
¢ - e through transformations of geometry, Le Notre
through the power of the manipulated perspective.

The formal effect of the grid

Set before the palace in Versailles is a large square,
forging a link between the palace and the town.
Here too is the focal point of the trio of avenues
that converge on the palace. The central avenue,
a vista one hundred meters across, extends forward
the great axis behind the palace. The other two
diverge from it to the northeast and southeast.
Together these form a so-called “patte-d’oie™ or
“ooose-foot,”™ This s another monf frequently used
to manipulate the perception. Viewed from the
square the suggestion is created that the two outer
avenues are at right-angles to each other, giving the
effect of looking through a wide-angle lens.

The consequence of these avenues for the town is

Versalles, map shuw g contour I amd

sevtion through Grand Canal. The vertical scale
of the section has been evaggerated
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that there the palace comes into view at various 43
points, thus imposing its power on the town,

The perspectival effect of the principal axis is
strengthened further by assimilating it in the palace
as a series of ever smaller prefatory spaces.

The town itself is built to a grid system such as
that applied by the Greeks in Miletus, given that
here the neutral and at imes somewhat impaired
grid is given a formal reworking. The new principles
of creating “green rooms” such as Le Natre had
done in the park, were carried further in the town's
design, In this case not the green mass but the mass
of urban buildings has been “hollowed out™ to
create streets and squares. The three above-
mentioned avenues function as vistas and dictate the
main lavout of the urban composition, In addition,
sijuares are situated at a number of intersections in
the grid. When placing these spaces in the urban
fabric formal arguments such as symmetry and
orientation to the vistas plaved a major part.
Superimposing this formal space system of avenues
and squares on the neutral grid brought a hierarchic
order to the town. The special places thus created
logically provided space for key buildings.

This formal processing of the grid gave rise toa
notion that would persist for many vears as the
Classical or Barogue city, and would influence the
designs of many cities up to the close of the nine-
teenth century. Examples include eighteenth- and
nineteenth-century Paris, and nineteenth-century
Berlin and Washington.

Versailles, overview of the garden
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2.4 The picturesque and
the narrative

While the Classical system was generally aceepred
and conquered Europe in countless variants,
cighteenth-century England witnessed a develop-
ment of great importance (1f often underestimated)
tor the Tuture of composition, The increased
concern with nature, now regarded as an auto-
nomous phenomenon with s own values-—this was
the nme of Jeéan=Jacgues Rousseau who urged that

natural values be recogmized

led to a tendency in

Versailles, plan of the cny

+4

landscape architecture that proceeded from natural
landscape form. As the geometric ordering
principles prevalent in Renaissance and French
gardens had licde o do with form in narure,
designers sought other means. The answer came
friom bevond architecture, ininally from amateurs in
the design world, A number of English parks from
the period around 1740 greatly influenced this
development. Maost noteworthy about these parks 1s
that they were designed by the owners or by
amateurs with no true architectural traming.

One of the best preserved parks in this series 18
Swourhead, designed in 1741 by the banker Henry
Hoare, Hoare deploved three means of arriving at a
“natural” form—dramatizing existing nature,
composing “scenes” using methods called from
painting, and the free-form technigue.

&

As he wished to avoid using elementary geometry
to construct the main shape of the park Hoare let
thie natural contour of the ground dicrare the park’s
form. Instead of projecting a geometric system
across the existing landscape he rned 1o
dramaiizing the nature already there. This he did by
preking out exisung clements in the landscape,

We wall return to this dramatizing of nature in
Chapter .

The picturesque scene
In order to ascertan where the highlights figured in
the park's composition, Hoare turned o painting.
Inspired by the way the seventeenth-century
landscape painters composed their canvases, Hoare
built up his park around a series of scenes. One of
these worked into the park literally brings o life a
scene by the French landscape painter Claude
Lorraine. The example Hoare used was his painting
Cuast View of Delos with Aeneas.

The choice of Claude was not by chance, for his
paintings luctdly reflect a compesitional technique
thar gave park designers the rools they required.
The art historian and Clavde expert Marcel
Rathlisberger summarizes these sevlistic principles
as follows: Claude uses a clearly distinguished fore-
ground and background. Between these there may
be a narrow zone containing a few kirge masses,
Large features with few derails he places along the
diagonal in the foreground. Highlights on one or
both sides of the scene frame the composition,
Claude often applies ro one side of the painting
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gradual transitions in tone and color from large sil- 45
houettes in the foreground to smaller forms in the
background. On the other hand, the contrast be-
tween objects in the foreground and background can
be extreme, as much in color as in scale. Another
stylistic principle is his wielding of simple, compact
forms."”

From then on, these painterly techniques of com-
position would become increasingly influential in
architectural and urban design as picturesque staging.
In English garden design these principles translated
into the staging of such scenes as described above
and the placing of objects such as temples in
relation to differences in level. The existing natural
landscape served as a backdrop to such scenes.

Burt simply applying this “picturesque” com-
positional technigue was not enough for Hoare 1o
achieve his aim. For this method presupposes for
each component a basic premise from which the
scene can proceed. To solve this problem Hoare
looked to literary subjects.

The narrative
Hoare ordered his scenes along a route through the
park. Projected around a lake, this route illustrates
the wanderings of Aeneas as described in Virgil’s
Odyssey. The surrounding hills serve to set the
scene, so that the park can be regarded as a stage or
as scene-painting in which visitors become specta-
tors. The route leads them past various buildings
and scenes visually depicting episodes from
literature.

The route as bearer of the narrative, comparable
to the perforated strip of celluloid bearing the film,
can take on innumerable forms. Only the order is
important. The form has as little influence on the
narrative as the way a film is wound on a reel or left
lving in loops on the floor. What is important is the
form and composition of the picturesque scenes
themselves and their order over time. Staged as if
paintings, these segments of landscape serve to
unfold the narrative.

The difficulty with this method of composition is
that each component exerts an influence on the
others. Indeed, the main motif in one scene could
well be the stage set of the next. This means that
making such a seemingly free design is a long and
laborious process in which every change in one
scene has to be considered in terms of all the others.

Plan of Stourhead park
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2.5 From distribution
to composition

One of the leading architecture schools in Europe
during the eighteenth and nineteenth centuries was
the Ecole des Beaux-Arts in Paris. This school grew
out of the Académie Royale d"Architecture set up
during the reign of Louis Xiv in 1671, The aim of
the Academie was to teach a “rimeless” architecture.
To do so, its director, Jacques-Frangois Blondell
{1617-1686) looked back to the tenets of Vitruvius.
During the existence of the Académie and the later
Ecole des Beaux-Arts the ideas culled from
Vitruvius underwent many modifications and shifts
in response to the increasing complexity of the
design tasks and the need among designers to set
their personal stamp on the work. At the same time,
support for these modifications was sought in the
quest for eternal truths in architecture. These shifis
within the classical system make the Ecole des
Beaux-Arts, which is generally associated with a
period in which a welter of styles were skillfully
interwoven, an interesting subject for research.

As the eighteenth century progressed, the
dichotomy within classicism became ever more
sharply defined. Along with an architecture resting
on eternal truths there were the eritics of the Beaux-
Arts ideas, the Rationalists. These include architects
who stressed rather than plaved down the influences
of technological progress (see Chapter 4). In France
these diverging opinions were made manifest by the
founding in 1794 of the Ecole Polytechnique. One
of its principal reachers was Jean Nicholas Louis
Durand (1760-1834). We will take a more detailed
look at the Ecole Polytechnigque in Chapter 4, but
the present chapter follows the history of the Beaux-
Arts.

One of the pinnacles of Beaux-Arts architecture
is Charles Garnier's Paris Opera House. In 1857 a
competition was held to design a new opera house,
as part of the transformation process under
Napoleon 11 and the prefect of the Seine depart-
ment, Baron Georges Haussmann. Garnier’s win-
ning design was built in 1874.

Broadly speaking, the building has all the typical
nineteenth-century hallmarks: a clearly organized
plan adhering to the prevailing rules of classical
composition that arranges bays of symmetrical form
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along a principal axis. Although the building is
marked by a profusion of enfilades and ornament,
the classical system seems at first to have been
respected. However, certain aspects of the Paris
Opera House were new at the time. They reflect a
shift in the architect’s concern for certain elements
of the spanial composition.

Composition
The history of the Beaux-Arts brought a shift in the
way the plan is organized and in the concepts used
to that end. Originally the notions of distribution and
disposition derived from Vitruvius were used to
describe the composition and order in a design.
The concept of composition prevalent in painting
since the Renassance entered the architectural dis-
course in the second half of the nineteenth century
at the Ecole de Beaux-Arts.'™

The emergence of this idea was accompanied by
a new way of designing. Until then constructing the
main shape of a building was largely a question of
dividing up the spaces (distribution) over the entire
volume in accordance with the classical pattern of
bays and symmetry. The new briefs involving larger
and particularly more complex programs ushered in
by the emerging nineteenth-century metropolis,
made new demands on designers. The sheer scope
and complexity led to buildings being designed as
an assemblage or “composition” of masses and
spaces. The main shape of a building was no longer
achieved by dividing and subdividing a single entity.
Combining components, composing with elements,
gained increasing ascendance.

The conceptual shift from distribution to
composition has additonal significance. If designs in
the Renaissance were ordered to reflect the divine
and only true model, the personality and
individuality of the designer took an ever greater
hold on the design during the centuries that follow-
ed. This fact is made evident if we consider that the
many architectural competitions regarded originality
as a primary condition—a development that 15 sull
with us.

Parri
Paralleling the risc of the concept of composition is
that of the pars." Derived from the French expres-
sion “prendre parti,” to make a choice, it relates to
the main shape or overall form of the scheme; these
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davs the term o conceprual stady 15 also used o de- 48
seribe the initial state of a design. The term was
necded ro define the main shape, which by then was
no longer describable i werms of total mass, number
of bayvs and one of the classical orders,

The design for the Pars Opera House marks in
some measure a transinonal phase in architecture.
Considered superficially we can still define it as a
single volume. This picture changes if we include
the added entrances on the east and west sides; the
pronounced fvtower and the chandelicrs above the
famous staircase, Seen from inside, the composition
is anything but a simple disiribution of rooms with-
n a single entity. The complexity of the sequence of
principal spaces including the fover, starr and main
auditorium here elevares designing to the “com-
pusing” of spaces.

Marche
A third term w appear in the nineteenth century is
miarche, which lirerally means where the foort is
placed, a pace or siep forwards.™ In Beaux-Aris
jargon it refers to the decling of the design, the
sequence of spaces considered in werms of movement
through the building. The marche makes one aware
of the impact of the enfilade and the shift in
character from onc space to the next.

In the Paris Opera House the marche is employ-
ed not only as a horizontal, linear circulation to
bring out the enfilade; it is a roure that undulates
freely along stairs up through the building. We sce
here the influence of the picturesque English lind-
scape style,

The stasrease of the Opera House is the climax of
Garnier's design, Encountering, secing and being
seen are here raised to the level of high drama.

The Tamous stair up which the public strides or
saunters has in Garmier’s hands become a spectacle
that threatens to outdo the performance onstage.

Srair o the Paris Opera House



2.6 Towards a new
architecture

The turn of the century saw great changes in Euro-
pean society. The rise of industrial capitalism
triggered a fermentation process that swept the built
environment along with it. Cities swelled into
metropolises. The transformation of Paris at the
hands of its prefect Haussmann is a good example of
this process. New techmiques and materials impact-
ed on society, with cast iron, steel, glass and re-
inforced concrete making their entrance in building
construction. The great upheavals in the economy
and technology appeared o be contagious; the urge
to discover a new formal idiom and new ordering
principles, and the desire for a new architecture
seemed greater than ever. Issues seminal to the
period were deciding where to scarch, and assessing
what value the classical archirectural system had.

One of the architects caught up in this vortex of
change was the Brussels designer Victor Horta,
regarded as one of the major representatives of Art
Nouveau, His commissions consisted largely of
dwelling houses for the well-heeled. These were
citizens who, having prospered in the colonies or in
the first flowering of industry, permitted themselves
a house of ample proportions. This upper crust of
society was interested in new ideas and forms to
express their elan. The Art Nouveau architecture of
Horta gave them just this. In 1890 Horta even built
a house for himself in the new style,

Charles Garnier, Paris Opera House, 1878

Secrion through Paris Opera Houwse
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Shitting axes
Traned in the Beawx=Arts tradition, Horta made
svstematic artempts in his work to go bevond the
rules of classical architecrure. At the level of
decoranon he fargely replaced classical ornament
with a formal svnrax culled from the organic world
of plants. But of far greater significance is that
Horta attempted to change the enrire svstem of
classical architecture, foundations and all,

He examined the effects of asymmetry. His own
house exhibits an intricate game of tag played
berween symmetry and asymmetry, The shift in the
axes af the spaces gives rise o a diagonal movement
in space. By building the structure of iron and seecel
Horta had the spaces flow freely into one another.
This effect is best observed at the point where the
stair arrives at the upper floor. Here the intricare
play of spaces makes it impossible o gauge wherher
une 15 in the stairwell or the Tiving room.

The fagade of the house likewise reflects Horta's
cxploration of the symmetry-asymmetry relation-
ship. Here, stone, wood frames, steel beams and
posts and large areas of glass predominate.

Movement
By shifting the spatial axes Horta also breaks
through the classical treatment of the space system,
e exchanges the concatenation of autonomous
spaces 10 an enfilade for a composition of spaces that
tflow one into the another.

Horta constructs a spatial composition that begs
to be experienced through movement, by walking
through the house. Horta strengthens the as vet
quite static Beaux=Arts concept of the marche,
clevated by Garnier in the staircase of the Opera
House, by introducing axial shifts and interlocking
spaces. Ascending the stairs, visitors o Horra's
house find themselhves ina riot of intermerging
spaces.

Twa vears after Horta moved into his own house
the Viennese architect Adoll Loos wrote his
celebrated essay Ovmamient and Crovee.*' Published in
1go8, it rails against the architecture of the
Seeession, the Viennese variery of Art Nouveau (see
also Chapter 4). Loos cuts loose in this text on the
near-trannical will of that movement o give shape
to and decorate evervthing.

Despite his eriticism of Hora's Viennese
counterparts, we shall see that Loos adopred an
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avant-garde position comparable to that of Horta.
The experiments Loos carried out on the funda-
ments of the classical architectural system were
likewise applied to respectable dwelling houses, of
which the Moller House of 1928 is a good example,

Raumplan
Viewed from the front, the Moller House looks like
a sleek white box of harmonious proportions,
Stripped of all ornament or classic formal diom the
fagade nonetheless adheres to such compositional
rules as symmetry, harmony and proportion,
Whoever enters the house or studies the plans and
sections closely 1s transported to quite another
world. Here as in Horta's house, 15 a play of axial
shifts and symmetry versus asymmetry. As with
Horta's house again, spaces are not bordered on all
tour sides as in the classic stvle. Yer unlike the
house in Brussels, the Moller House lacks any trace
of ornament. The rooms secem to have fallen prey to
rampant iconoclasm. Crisp block-shaped masses and
spaces are visually most siriking,

Another typical departure from Horta is the way
Loos approaches the composition of the spaces.
1f the partitions between rooms in Horta'’s houses
are eradicared by spaces that intersect, in Loos’ each
room remains an entity in iself, He may reduce the
partition between rooms at times to a difference in
level, a narrowing or a filter of columns, vet in Loos”
houses there is no possible doubt abour what belongs
to which space.

In stark contrast to the strongly visual shielding
of the interior from the outside world of the city,
indoors one 1s constantly involved in a game of
sceeing and being seen. This highly visual contact
between rooms and the axial shift among them
facilitates this unremitting game, a staging of activi-
ties and rooms promoting the occupant to actor.
Thus, vou can look along a diagonal sight line trom
the seat above the front door through the entire
house to the garden beyond (see also Chaprer 3 on
staging and use).

The wav Loos constructs the space to these
principles in a single volume is rermed Raumplan
{space-plan). Whereas the containing volume of the
house stavs taut and regular, the Raumplan provides
every room in the house with the position and height
befirting its use and the composition as a whole. The
Moller House seen from outside has a classical
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ordering of symmetry and proportion, while from
inside it amounts to a free composition in three
directions of relatively autonomous rooms.*

Plan libre
A vear after the Moller House was completed,
French construction workers were putting the finish-
ing touches to another white box, the Villa Savoye
{(192¢) standing to the west of Paris and designed by
Le Corbusier. If Horta's experiments were inspired
by the potennal of new materials such as steel and
glass, Le Corbusier drew his ideas from the modern
construction method of reinforced concrere. This
technique allowed him to treat the loadbearing
structure and the material required to partition off
rooms quite independently. This division of the
material systems advocated by him would have the
greatest repercussions for modern architecture.
The advantages and consequences of this solution,
Le Corbusier claimed, inspired him to establish his
celebrated “five points of a new architecture™:
1 columns (pilotis), 2 the roof garden (toit-jardin),
3 the free floor plan (plan libre), 4 the strip window
(fenétre en longuer) and 5 the free facade (Fagade
libre).®

The Villa Savove can be regarded as a built
manifesto of Le Corbusier’s five points, Of these,
the plan libre is unquestionably the most important.
In the Villa Savoye this principle is reflected in a
series of columns placed on a grid with an almost
Gothic ethos,

Le Corbusier did, however, permit himself minor
deviations from this grid on a few points. The
arrangement of the rooms and position of the walls
are free of it at times. A large wall curving freely
between the columns on the ground floor reflects
the idea of the plan libre the strongest. The eleva-
tions show the Villa Savoye’s still fairly classical
ordering, these being designed in a taut harmony,
symmetry and proportion. Le Corbusier himself
describes such a wall as a free fagade, a non-bearing
elevation than can be subdivided at will. Yet here
the division of the fagade is fixed by the size of the
bay.

Route architecturale
Besides the plan hbre Le Corbusier employs another
means to organize the composition of spaces in the
Villa Savoye. Concern with experiencing the design
through movement, with the route as we have en=
countered it successively in English landscape archi-
tecture, the Paris Opera House and Horta's own
house, led Le Corbusier to conceive the route archi-
tecturale or promenade architecturale.

This concept crops up in the Villa Savove as a
route that mcludes a ramp reaching through the
roof. By this means he emancipated the experience
through movement into a discrete element in the
house’s composition. By treating the route as an
autonomous clement Le Corbusier sidesteps the
compositional problems of the English garden
whereby every modification in a component
influences the composition as a whole.
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2.7 Unbounded space

The history of modern architecture, as with the
English garden, has its own relative outsiders wha,
unhampered by excess knowledge, succeeded in
launching new developments. Among these can be
placed the architects who joined forces with painters
in the De Stijl movement. One of their most
important themes was “the liberation of space,” the
rejection of every classical confinement ol space.
They regarded space no longer as a unity bounded
by walls bur as a universal realm, part of the
universe, Architecture was no longer informed by
the creating of space but henceforth entatled the
marking our of part of the universal space.

The conditions the new architecture had to
satisfy have been deseribed by Theo van Docsburg,
the theorist of e Stijl, as follows: “The new archi-
tecture is anti-cubic, that is w say, it does not try 1
frecee the different functional space cells in one
closed cube. Rather, it throws the functional space
cells (as well as the overhanging planes, balcony
volumes, cte.) centrifugally from the core of the
cube. And through this means, height, width, depth,
and time (i.c. an imaginary four-dimensional entity)
approaches a wotally new plastic expression in open
spaces. In this way architecture acquires a more or
less floating aspeet that, so to speak, works against
the gravitational forces of natare.™*

In this text Van Doesburg breaks completely with
the classical principle of a large volume divided into
seli=sufficient spaces. Spaces must flow into one
another; the volume (the box) o which all elements
are enclosed must be broken open.

Horta designed his spaces w flow wgether, though
in his case the “space cells™ sit within an overall
volume, Van Doesburg hoped to achieve a “new
plastic expression™ in buildings. Like Loos, he
distanced himsclf from ornament. In De Stjl it was
replaced with a plastic formgiving that is wholly new.
One of the finest examples of this new architecture
15 the Schrider House {(1924).

In the carly 19208 Gerrit Rictveld, architect and
fellow member of De Smjl, designed for and in
collaboration with Truus Schroder-Schrader, the
house that bears her name. Terminating a terrace,
this simple dwelling was to be of seminal influence
on international architectural discourse in the
ensuing vears, Where exactly lies the power of this
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private house designed by a cabinet-maker and the
widow of a lawver? Before embarking on this
examination it should hirst be pointed out that
neither the architect nor the client had enjoyed a
standard architectural education. Whereas Loos and
Horta were constantly grapphing with symmetry and
harmony, Rictveld designed the Schrider House
from the perspective of a quonidian pragmartism.

Flowing space
The house’s parti is informed by planes set freely in
space. It is on the upper floor that Rietveld and his
client best succeeded in realiang e 5ol ideas on
composition. Subdivisible with sliding panels, this
living area can be conceived as one large open zone
of flowing space, extended into universal space by
drawing out the root plane. Rietveld strengthened
this effect by omirting the mullion of the corner
window, so that when the windows of the dining
area are opened this corner is entirely free.

Rietveld's space concept, in contrast to the
strongly centralized geometry of the Renaissance,
is centrifugal. As Van Docesburg expresses it above,
*The new architecture... throws out the functional
space cells trom the core of the cube.”

Van Doesburg would have hiked best to have
eradicated gravity entirely so that all planes and
volumes could literally float in space. The illusion
of immateriality 15 an idea that has haunted modern
architecture ever since.

Free composition

It should be clear that an architecture stripped com-
pletely of all classical fearures has no further vse for
a set of classical tols to order the composition. It is
pointless searching the Schroder House for axes,
bays, enfilade, symmetry and proportional systems.
The question, then, is how did Rierveld order his
design? He used two tvpes of means to this end.
The first was squared paper, a simple device resort-
ed to by many modern architects. Rierveld, however,
didn’t use this ground 1o neatly arrange all the
elements of the design on a grid of one meter.
He treared it as the broadest of lines only, rather
than a basic proportional system. Nonetheless, 1f
we study the Schrider House in plan it is not too
difficult to reconstruct this one-meter grid.

The composition of the house without axial lines,
grid and bay is termed free compaosition, given that
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the architects had accepted the restraining influence
of the orthogonal system. Rietveld was another to
turn to the rules of composition in painting to
handle the free composition in architecture.

The Beaux-Arts academies carried these principles
through into our own century, whereupon the
Russian painter and Bauhaus master Wassily
Kandinsky gave them a contemporary slant,

One way of controlling free composition 1s the
pictorial or “painterly eye,” controlling the compo-
sition in the way a painter would do. It is a question
of the plav of unity and distinction—too many
similarities between the elements of the composition
lead to lack of clarity, too many distinctions to chaos.
What is needed is an empirical process to strike the
right balance, with clarity, tension and dynamics the
kev concepts. These terms are still used in design
education today,

Clarity in this context is pitted against lack of
clarity and chaos. The word tension expresses the
degree to which the design stimulates the imagina-
tion, and is the opposite of tedium. We come across
this concept in the tasks Kandinsky set his students
at the Bauhaus.

Kandinsky instructed them to make analyucal
drawings of still-lifes. The students began by draw-
ing a much-reduced rendition of the subject. By
drawing so-called “lines of tension™ on a second
layer of tracing paper, they could then make their
interpretation of the project. These lines were to
represent the tension between the opposing clements
in the composition.” Dynamics is a concept we
encountered earlier in connection with the Barogque.
It is meant to express a suggestion of movement and
change. In modern architecture, and that of De Stijl
and Constructivism in particular, it designates a
mode of formgiving that is not harmonious in the
classical sense, an architecture that wants to express
time. To this end it makes use of extreme pro-
portions and non-rectangular corners. Asymmetry
and a sense of floating are other favored rhemes for
expressing acceleration and time.

Light, air and space
The preceding sections of this chapter mighe give
the impression that order and composition are
exclusively the domain of the large private house.
This is not so, of course. Though the house has in
many cases served as a “laboratory of form,” the
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new developments in order and composition of the
design have in no way been restricted to this
building type. There have been shifts at an urban
design level oo, as we shall see.

At the end of the nineteenth century and in the
beginning of this one, the concept of the classic city
came under increasing attack. The appalling living
conditions tn the slums of the large nineteenth-
century industrial metropolises were the main cause
of this criticism.

Progressive architects who joined forces in 1928
in the Congrés Internationaux d'Architecture
Moderne (c1am) sought new ordering models for
the city, models that would provide light, air and
space. Their ideas derived on the one hand from
De Stijl’s notions about space, and on the other
from the principles of organizing space n the work
analysis conducted by the American F.W. Taylor.

The city block, like the contained space, needed
opening up. Once the perimeter block had been
broken open, the urban fabric fragmented into
discrete objects, Looked at this way, the city ceased
being a system of spaces: giving shape to the city
became a question of organizing objects.

The rhythm of repetition
One of the most prototypical examples of this
development is the Siedlung Westhausen, buile
between 1929 and 1g31. This Frankfurt suburb
formed part of an ambitious extension to that city
masterminded by the city architect Ernst May.
This extension scheme was itsell a component of
the social housing experiments being carried out in
Frankfurt prior to 1933, at the time of the social-
democratic Weimar Republic.

The design for Westhausen was made by May in
collaboration with the architect H. Bochm. As dis-
tinct to the free composition of De Sujl, the Taylor
organization model functions as a taut architectural
system. In Westhausen an analysis of the houschold
work provided the springboard from which to elabo-
rate a standard dwelling in all its derails. Taking the
themes of light, air and space, Mav and Bochm
developed an ideal house type, placing it in an ideal
lavout type so that the housing blocks stood free in
“cosmic” space. A theoretically endless repetition of
this lavout type then produces a street, neighbor-
hood, district and Siedlung. The measurements,
dicrated by functional needs, fix the distances be-
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Gerrit Rietveld, plan of Schrider House,
Utrecht g2

Plan of Schrider House on 1 % 1 meter grid

tween blocks. Here proportion makes way for an
efficient system of the dimensions according to use.

A new aesthetic had emerged, the aesthetic of
mechanical production. Hallmarks of this aesthetic
are repetition, rhythm and the employment of
material that is abstract and technical in appearance.

Whoever visits Westhausen will see that it is
more than the Taylorized expression of an ideal.
Though all units are organized in rows, the
residential sector has been elevated above just filling
in a line grid with blocks through the application of
certain sophisticated resources.

By building up the blocks asymmetrically, May
creates small discrepancies between them. This is a
game played with mirror images, and groupings in
odd or even numbers. He terminates the Siedlung
with taller blocks of porch-accessed flats. Another
factor is that Westhausen stands on a gently sloping
site. The interference between the grid of row
housing and the inclines in the site is a further
enrichment of the scheme.

Composition of objects
Bevond a small spearhead of architects and planners
the aesthetic of repetition failed ro make any real
headway. One of the interesting responses to the
monotony of the new housing architecture is un-
doubtedly that of the French architect Emile Aillaud.
From the 1g50s on, Aillaud designed several
residential areas in the periphery of Paris, such as
Pantin (1955-1960).

Following in the tradition of the modern open
row housing vet averse to the principles of Taylor,
Aillaud designed Pantin as a composition of objects
placed freely in space. The result is a play of light
and shadow, planting and vistas.

The means Aillaud resorted to were limited to
two types of object: porch-accessed flats and towers.
The porch flats are in turn divided into two types of
layout: rectangular blocks set together in squares
and gently billowing configurations which can be
strung together in a long elevation; this latter type 15
characteristic of Aillaud. This solution is found in
very many of his schemes in ever varying
configurations, offering an unlimited range of forms,

Aillaud took these three elements—towers,
rectangular and curved blocks of porch-accessed
flats—and worked them into a virtuoso compo-
sition. Pantin stands where two roads fork, with one
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Frnst May amd HL Bochm, plan of Westhausen
restdeniul sevrir, Frankfurt, tgp2g 1430

Huouses in Westhausen

prong slicing through s Farge green space. A wind-
ing elevation stringing together the hillowing porch-
accessed blocks defines the main shape of the area.
Fhis wall encircles u Targe contral expanse of green
of singular character, consisting as it does of a

wently rolling lawn and scattered clumps of trees.

The local primary school s situated here wo, The
towers stand north and south of this principal
element. Finally, there is a square of housing and
shops along the intersecning route.

Collage
The lavout of Pantin is a tvpacal example of a free-

form composition. Whereas the free compositions of

e Srijl were still restricted by the right angle,
Villaud drops the orthogonal solution entirely.
Pantin’s composition has much of Marisse's joy ful
collages or “Dlecoupees.™ Matisse painted the com-
ponents of his collages himself, cur them out and
assembled them into the composition he wanted.
Villaud Tikewise produces his own collage marerial;
he designed his own types, his towers and curved
and straight blocks. While every one of its elements
15 based on 4 geometric peder, the composition as a
whaole can only be understond as a free-form collage
whose arrangement once again turns to the prin-
ciples of pictorial composition and to painting.

It 15 tempring 1o judge the composition of an
urban ensemble of this size in plan, thar is, from
above, The user, however, will experience the
district !N‘jlh'l:l.rilj' at grnund level, This means thar
if such a frée composition is to be designed for
maximum functioning, it will need resources that
enable constant checking at ground level. In the
cighteenth century they wsed paintings for this
purpase; since then models and three-dimensional
computer simulations have been added 1o the
repertoire.




Emile Aillaud, plan of Pantin residential ¢state

near Pans, 1g

Henri Matisse, Les codanas, collage-in the, eyele
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2.8 Giving shape to the
indeterminate

In the closing decades of the twentieth century there
is onee again a radical shift i deas and valoes,
often termed Postmodernism. Unlike other “isms,”™
Postmodernism is not a world view,

The word primarily refers wo a svstem of aliered
conditions.® Henee there is no “postmodern archi-
tecture™ as such, but architecture ereated under
postmodern conditions,

Among these conditions are certain social and
cultural phenomena belonging o the second half of
this century. One such phenomenon is discussed
under “the postwar period”™ in Chapter 3. Another
is the seeping away of the grear ideologies. The
demise of the major “1sms™ has brought with it an
increasing disbeliel in the existence of a single truth.
T'he search for one truth has given way w the
realization that reality can be interpreted in many
different wavs, as expressed by a multiform society,
Concurrent with the decay of the major “isms" is
the notion that the open market is the least offensive

of the ready solutions for regulating sociery.

In our day, design tasks are aking on ever more
complex forms and programs are becoming more
vague and indeterminate. Programs in the sense of
predictions about the future use of a building seem
to be losing their value, FEvery nonon of a single
fixed architectural svstem seems o repel, and flexi-
bility, multiformity and strategy have become the
keyv words. Al stvles, all architectural means o date,
all forms are there for the aking. Speed, murability,
high-speed images and high-speed dissemination of
information stimulate the awareness and set today’s
standards,

The issue now is how and with what means can
furm be given o this unpredictable world; how can
we give shape to the indeterminate? The sheer ¢élan
generated by this quest recalls the urge for innova-
tion in the pwenties.

An arrangement in lavers
In 1483, Paris witnessed a comperition that kepr
many minds at work for a long time. As part of the
so—called “Grand Projets,” Paris was allowed to Ly
out a city park “for the rwentv=-first century.™ The
site chosen was a former slaughterhouse set against

iz

an outlving superhighway on the Basin de la
Villerte.

The program, as provocative as it was vague,
called for a whole sequence of urban activities in-
cluding a museum, a music conservatory, numerous
facilities for sports and games, theme gardens
(astronomical, meteorological, ete), amusement
centers, plaving hields and a space for open-air
concerts. Briefly, the program covered all inner city
activities, the housing component being replaced by
gardens and parkland.

T'he frst prize was won by the Swiss=born
architect Bernard Tschumi. His park design can be
regarded as a number of principles discussed above,
stacked in lavers. Befirting the postmodern con-
dition, Tschumi has ar his disposal design resources
engendered by three thousand vears of Western
architecture. Rather than degeneraring like so many
of his contemporarics into a historicizing use of
architectural elements, Tschumi deploys merely the
;ll;.-cigﬂ tools and SVslems of h:ngul'll.' cras. The
tascimating thing abour La Villette is that it brings
together the disciplines of architecture, urban design
and landscape architecture.

To be able 1o handle the indeterminacy as well as
the complexity of the program and the complicated
stte, T'schumi invested his park design with several
systems arranged in lavers. Each system has its own
part to play in the design.

The large open spaces for plaving helds and open-
air comeerts Uschumi expresses ina compuosition of
“surfaces.” This Taver also defines the ground plane
for the larger objects such as the science museum
and the auditorium.

A second laver consists of “lines,” connecting
lines and linear clements such as rows of trees as
well as routes. The most significant component of
this laver 1s a meandering route extending through
the park and bearing similarities to the routing
svstem of English picturesque parks. This is un-
doubredly its prime source of inspiration, with the
one difference that there is no narrative clement
attached o 1.

Sequences of imagery illustrated by perspective
design skerches do suggest, however, thar this route
was planned as a cinematographic (hlmic) series of
Images.

To accommodare the countless minor compo-
nents of the park program such as kiosks, video
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pavilions, information centers and a child day center
Tschumi elaborated a sequence of small bright red
buildings which he calls follies. The reference to
English landscape gardens would now seem to be
complete. Various explanatory texts provide further
evidence that Tschumi's primary point of departure
in projecting the routing system and visually picto-
rial system of follies and rows of trees onto the
existing situation was the compositional techniques
of the English landscape garden.” However, to
avoid the complexity of picturesque composition

— the program was already complicated enough—
he disconnected the different systems and laid them
loosely one above the other.

From that moment the park's composition seem-
ed gquite simple. Routing system in the “lines™ layer,
large spaces in the “surfaces™ layer and isolated
objects in the “points” layer, each has a system of
its own. Superimposing the three layers would
conjure the whole.

With this act of disconnection into layers, how-
ever, Tschumi not only sidestepped the problem
raised by picturesque compositional technigues, but
lost control of the design instruments needed to
organize the park.

Evidently Tschumi had misgivings himself about
the success of this operation and endowed one of
the three layers, that containing the follies, with a
special property. By placing the follies at the inter-
sections of a grid this laver took on a structurally
determinative function while serving as orientation
system for those using the park.

The dominant role Tschumi accords to the geo-
metric system immediately brings to mind the
Renaissance garden. As in the Villa Medici where
the grid links the garden to the house, here the grid
of follies is designed to relate the park to the town
beyond.

Bernard Tschumi, plan of Parc de la Villette,

Paris, 1983-1943

Bernard Tschumi, design drawing of Parc de la
Villette, 1983, To show the concepr of his design
clearly; Tsehumi has 'separated the' design into
its constituent conceptual layers
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An arrangement in zones fy

A comparable postmodern design attitude can be
found i Rem Koolhaas's Villa dall’ Ava (1991). also
i Paris. In this villa Koolhaas combines various
¢lements from recent architecrural history . These
are not direct quotes but, as in Tschumi’s design,
relare 1o the wielding of design instruments of
differing origin, A basic knowledge of recent archi-
tectural history is enough o reveal a number of
principles—the “plan hbre,” the free fagade with
“fenétre en longear,” the crisply ordered glaring
reminiscent of Mies, the denial of gravity derived
from e Syl and a Loostan manner of staging.
Reading this probably conjures up visions ol an
archirectural raghag, though this bears hitle resemb-
lanee 1o the actual situation.

As ‘P'schumi used a grid o govern the composi-
twon of his entire park design, so Koolhaas opts for
saning, an nstrument sooncer expected ina town-
planning scheme thin ina vilka design. ™ Koolhaas
handles the soming by arranging the entire complex
composition into three strips running lengthwise
across the site, 'The central 2one is further divided
into three subzones. Strict separation among the
somes s countered by a grear design freedom within
¢ach, Zoming, then, is the ideal means of giving
shape 1o the indeterminate. Setting out the compo-
sition with the aid of belts or zones 1s nothing new,
The Foundation for Architectural Research (sar)
had already developed zoning principles in the
sixpivs ard seventics, P.trtlg. as A result, 'f.nning be-
came applied to schemes requiring flexibility during
the design stage, as in urban plans and designs for
large buildings. Influenced by the floor-hy-foor
diviston of functions in some New York skvserapers
(notably the Downtown Athletic Club) on the one
hand and the lavour of Durch polders in ribbons of
lamd amd water on the other, Koolhaas has reinter-

preted the goning instrument.™ He hrst resoried o
it i his design for the [l-plem residential area in
Amsterdam North (1983 1088). In his oma office’s
submission 1o the La Villetre comperition this means
cven informed the entire design. 0MA’s proposal
divides the complete planning arca into unegual
strips. This way koolhaas hoped o give shape 1o an
midistinet program without making concrete state-
ments about how the scheme was to be fieshed out,
In principle, oMma’s entry consists of just an in-
seription on the ground, lines o keep functions

Roemn Roolhads: Villa dadl™ Ava, Parves, tgo
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apart. Every zone has its own infill: tennis courts 65
besides a strip of corn fields, a strip containing
models of planets, and another containing a children’s
zo0. A walk breadthwise across the strips would be
experienced as images spliced together in a film
— hilm montage as a space-organizing principle.®
Using instruments closely allied to motion such
as zoning, montage and staging, raises the question
of whether these can be counted among instruments
for regulating spatial compositions, or whether they
are use-related tools. We shall return to these sub-
jects in the following chapter.

Floor plans and section of Villa dall'Ava



~ Plan of Villa dall®Ava showing bay and system
Flan of Villa dall’ Ava showing its zones Stripped-down isometric of Villa dall’ Ava Mimksrial protegido por derechos de autor
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3.1 Introduction 70

The preceding chaprer looked ar varnous ways of
ordering material, describing matter and space
largely i abstract werms. It discussed how, since the
cighteenth century literary, narrative themes and the
perception of space have hecome determining in-
fluenees on the development of architecture, This
narrative clement bridges the gap between human
pereep wms and actions.

This chapter examines the relationship berween
use of the built environment and the actual space.

In the context of this book we shall focus on how
social conventions and demands generated by the
use of a building or a ¢ty are eventually translated
inter an architectural language.

John Summerson has deseribed the relation
berween human activity and buildings as follows:
“Architecture, by virtue of its actual limitations,
can exploit our capacity for dramatizing ourselves,
fur heightening the action of ordinary life; it can
merease man’s psychological stature to an angel’s,
Al this it does through 1s irrevocable attachment to
function. "T'he dramatizing of movements appropriate
to archirecture {and impossible without architecture),
movements like entering through a door, looking
out of a window—mounting steps or walking on a
terrace
thing tis do. Here is architecture’s special provinee

15 something with which music has no-

which on the one hand consrrics its movement and
on the other intensifies its meaning.™

Summerson refers to architeerural examples at
the scale of a buildimg. [t requires little effort, how-
ever, to imagine that his description holds juse as
true fur the space in a city or for a park. Terms like
stair or window can easily be exchanged for terrace,
arcade or square.

The tollowing section looks at a number of case
studies, analveing the architectural themes that
emerge with respect 1o their use as well as the way
these themes have evolved in the history of space
design.

The brief

The design process generally begins with the client
or commissioning body conveying to the designer
their ideas on how a scheme is to function, As dis-
cussed in Chapter 1, the practice today 15 usually to
draw up a program or list of user requirements

the brief. This pracrice is not as automatic as it
might appear. Many designs are based on a com-
bination of requirements formulated beforehand and
various demands and wishes regarded as so generally
applicable as to be raken for granted.

Differentiated use
Influenced by technological and social developments
such as division of labor, industrialization and in-
creased mobility, cities and buildings have over the
centuries commanded inereasingly differentiared

spaces to accommodate new acti 5. This 15 a pro=

cess that 1s sull unfolding today . The second half of
the twentieth century is full of examples of such new
activities: watching television, working at a computer
or using a sauna are just three random cases of
activities brought about by technological discoveries
or social change.

Other acts have lost their original meaning.
Whereas i earlier times producing fire was a labo-
rious if iImportant occupation, to turn on a gas heater
or clectric cooker these davs s little more than a
routine flick of the wrist. Some actions have under-
gone a shift in meaning. For instance, in Jewish tra-
dition boiling milk and cooking meat separately was
originally a question of hygiene; they could casily
become contaminated in the hot desert climate, In
our own century this custom has lost that particular
meaning with the advent of refrigeration and air
conditioning. Yer it is still done to this day, being
part of the history and identity of a communiry.
The act has gained a ridwal significance.

Material p

& aLuior
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Interpreting use demands in the design
The place an activity occupies in the context of so-
ciety is subject to change over time. Such change is
invariably of consequence for the shape of the space
in which these activities occur. Space design is not
just a case of translating social requirements into use;
it involves the designer’s interpretation of these re-
quirements. In the following paragraphs we will be
using examples from history to examine the relation-
ship between designing, interpreting and social
practice.

This modest journey through ume is divided into
three parts. The first discusses projects from before
1900, a period largely preceding the Industrial Re-
volution. Part two deals with the period between
1900 and 1943, a time span which saw the emergence
of Western mass society and in which *“functiona-
lism™ was a major architectural stream. The third
part uses designs to examine how architects, urban
planners and landscape architects have responded
since 1945 to the rapidly changing needs of the
highly developed societies in Western Europe and
MNorth America. This tripartition should not be
taken too rigidly, however. Ideas about functional
organization like those postulated by architects in
the 1gzos weren't born overnight, but were the
outcome of a much longer process. A nineteenth-
century example demonstrates that ideas about how
best to configure spaces in a house influenced
designing from carly on, long before the “functio-
nalist” architects committed their daylight
indicators to paper.

71

3.2 Aspects of use
prior to 1900

In the history of space design in Europe, the orga-
nization of society and the role of the individual
within it have provided kevs to an understanding of
design. This also holds true for the Roman civiliza-
tion; consider the spatial interventions carried out in
large areas of Europe and around the Mediterranean
under Roman rule. The Roman Empire was not just
the product of one city-state's desires for expansion,
Over time it became increasingly a pohitical body
that comprised the entire world as it was known
then, and which bound its citizens by guarantees of
safety and peace, the Pax Romana. Planning inter-
ventions—especially the laying out of an infra-
structure of roads, aqueducts and defense works, the
draining and parcelling of farmland and the found-
ing of new cities—played a decisive role in achiev-
ing that aim. Such operations enabled Rome to keep
order across a vast region and to evolve a flourishing
urban culture.

Strict rules for setting up Roman colonial settle-
ments issued from considerations as much practical
as religious. The shape of these cities was usually
rectangular. Their circumference was fixed at a
ceremony in which the priest described by walking
the line the city wall was to follow. Contrary to the
Greek notions about how a city should be laid out
(see Miletus mn Chapter 2), the Roman idea of order
embraced every facer. It had to involve all levels
— the rectilinear lavout of streets, the parcelling of
farmland, the simple organization within the city
walls, even the internal subdivision of private
houses. The same spatial relationships were striven
for at all these levels, relationships that in tern were
an expression of the cosmic order of the gods.

Thus, the cities were laid out i a checkerboard
pattern. Two main streets—the “cardoe™ running
narth-south and the “decumanus™ east—west—
dictated the alignment of the entire city grid.

The point where these main streets intersected,
preferably in the middle of the city, gave the posi-
tion of the city center. At this intersection stood the
forum and the temples, the other civie buildings
often being arranged along the two main streets.
Lining these streets were shops reached from
arcades and colonnades. That blueprint was as
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simple as it was differentiated, and could be en-
forced in all parts of the Empire and understood by
each and every citizen.

Transitions between public and private
The lavout of streets, like the use of colonnades, is
a good illustration of the great interest the Romans
took in effecting gradual transitions between one
urban territory and the next. Vitruvius devotes an
extensive passage to the ways of preventing un-
healthy and cold winds from blowing down the
streets, and the chronicler Libanius who in about
360 A.D. described several Roman cities in Asia
Minor, emphasizes in his report the gradual tran-
sitions between individual houses, civic buildings
and the street space. “As you walk along them [the
main roads] vou find a succession of private houses
with public buildings distributed among them at
intervals, here a temple, there a bath establishment,
ar such distances that they are handy for each
quarter and in each case the entrance 15 in the
colonnade, What does that mean, and what is the
bearing of this lengthy description? Well, it seems
to me that the pleasantest, ves, and most profitable
side of city life is society and human inrercourse,
and that, by Zeus, is truly a city where these are
found.™ This gradual transition between city and
individual dwelling, between public and private,
seems also to have been the ruling principle for
organizing the “domus,” the house of the well-to-do
Roman citizen.

Perhaps we should first look briefly at the origin
of the word “private.” It derives from the Latin
verb “privare,” meaning to deprive of. For the
Romans, the privare realm was the space of which
society at large was deprived. For them space was
initially common property from which individuals
could partition off small units for their own needs.
The traditional Roman city house was an almost
literal translation of this idea. Vitruvius describes it
thus: “We must... consider the principles on which
should be constructed those apartments in private
houses which are meant for the householders
themselves, and those which are to be shared in
common with outsiders. The private rooms are
those into which nobody has the right to enter
without an invitation, such as bedrooms, dining
rooms, bathrooms, and all others used for the like
purposes. The common are those which any of the
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people have a perfect right to enter, even without an
invitation: that is, entrance courts, cavaedia,
peristyles, and all intended for the like purpose.™

The original Roman city house as it existed from
the fourth century B.C. onwards throughout Central
Italy, consisted of no more than a handful of small
rooms clustered around a larger, open-roofed space,
the “atrium.” In the atrium was a domestic altar,
the fireplace and dining table; the smaller rooms
served as bedrooms, living rooms and storage space.
Movement through the house was organized along
a longitudinal axis. The visitor entered the atrium
through the “fauces,” a narrow passageway between
the shops on the street. Behind the atrium lay a
small walled garden reached by a passage.

From the second century B.C. on, this elementary
principle of a central open space surrounded by
rooms was extended at the rear with one or more
“peristyles.” These were large, similarly open gar-
den rooms to which the family could withdraw. The
peristyle began life as a space accessible to the pu-
blic. This second large gathering space for the family
can also be conceived, however, as an element that
brought out more than before the private nature of
the house. If the atrium conveved to the outside
world the tradition and social status of the family,
the peristyle was an informal domestic space.
Another result of the altered relationship between
public and private was that the transition from
house to street was formalized by introducing an
entrance hall, the “vestibule.’

Representation and utility
The last example places the emphasis on the differ-
ence berween public and private spaces. Other
aspects are neglected as a result, such as the aligning
of rooms with respect to the wind thar Vitruvius
writes about, or the position of the ancillary spaces
—the kitchen, for instance.

In the next example, which takes us almost 1500
years closer to our own time, the focus is on quite
another aspect. At the end of the fifteenth century
the greatest source of income of the Venerian
patricians shifted from overseas trade to farming on
the mainland of the Veneto in northeast [taly. Most
of this lowlving boggy area had just been conguered
by Venice and required both pacifying and draining.
The new ruling class of colonizing citizens needed
outposts to proclaim abroad the new order as well as



Villa Ema, vew throagh logga pllars and along
anas bisevting farm lands

Vil Emer, browd steps and hoggia of central
parvalion
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facilitate control of the immense areas of farmland.
These outposts took the shape of villas which other
than, say, the country houses of the Florentine
nobility and citizenry and in direct contrast with the
Villa Roronda described earlier, were not places for
healthy rural diversion. In the villas of the Veneto
the ideal of country life was confronred with the
demands made by agricultural enterprise, namely an
overview of the entire area and the visual presence
of its new owner.* In these houses, there was greater
emphasis on representation and the staging of prac-
tices that reflected the social status of the incumbents
than on the distinction between public and private,
These ideas show rhat activities, construction and
architecture alike were organized in a deliberate
move to express the new social balance.

The Villa Emo (15591505}, designed by Andrea
Palladio, consists of three parts, two of them wings
housing the more utilitarian spaces. Here are the
kitchen, wine cellar, stables for the horses and tool-
sheds as well as rooms for storing grain and cages
for the carrier pigeons used o communicate with
the city of Venice, where the owner had his pelitical
obligations.
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Yet the most striking part of the building 1s the
central pavilion where the members of the owner's
family lived when not in the city. This pavilion sits
neatly on the axis several kilometers long that both
biseets and accesses the estate. The central position
of the residential block along this axis represents the
relation of landowner to agrarian population as well
as visualizes the unification of local and cosmie
orders. Unlike the Roman town house, the cenrral
pavilion exhibits little difference berween the
publicly accessible and private zones, All spaces are
representative reception areas and as such reflect the
owner's social position, This holds most for the
rooms set on the building’s axis: the “loggia™
{a colonnaded gallery) and the “sala”™ {main hall}
entered in that order from a broad and extremely
drawn-out flight of steps. The estate was managed
from these rooms and the local population was
received here. The other rooms in the pavilion have
a representative character too, yet were used in a
great many other wayvs—for dining, sleeping and

S0 0,
Whereas the disposition of spaces in the ancient
Roman town house brought with it the dichotomy

Andrea Pallacho, Villa Emao (1559-1563):

Plan and elevation

B representative spaces

R cJomestic spaces and storage
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of a private zone and a ceremonial sequence of
entering, Palladio’s sixteenth-century villas com-
manded a representative program. This was ex-
pressed architecturally by organizing the building so
that the domestic spaces were located in the wings
hidden behind rows of pillars.

The city at the dawn of the new era
During the Middle Ages the European city under-
went a slow but steady process of growth. Most
Fauropean cities developed by the aceretion of ir-
regular extensions, The shape of the city was usu-
ally determined by the topography of the landscape.
Urban activity underwent a similiar pattern of
differentiation and organization, one that had been
shaped by vears of practice, Often this was
paralleled by the social structure and division of
labor in the urban commumity. Citizens were sub-
divided inte prolessional groups: potters, tanners,
drapers, turners, carpenters, and so forth. These
distinctions and the activities pertaining to one or
other group can still be found today in the names of
streets, Workplaces that might have been a source of
disturbance in the densely buil-up cities were
located on or bevond the periphery. In Amsterdam,
the shipping companies could be found in the harbor
area, a district at some distance from the center,
The areas in which buildings for religion, city
administration, discipline and education were
concentrated constituted discrete elements in the
city. Chaprer 5, which examines the growth of
medieval Amsterdam, includes several drawings that
illustrate this process of splitting up urban activities,

This path of steady growth was radically
disturbed from the fourteenth century on. For this
various factors are to blame. The development of
European trade, the breakthrough of the banking
ceonomy and from the sixteenth century the rise of
overseas trade——all these brought about funda-
mental cultural and social change that would greatly
affect the evolution of the European city,

In the previous chapter we examined the path
taken by design through the Renaissance and early
Baroque periods. We will now concentrate on the
way activities in the period 15350-1650, whether new
or reinterpreted, had an impact on urban form.
Here, by way of illustration, we will look more
closely at two examples that are paradigmatic of the
developments in Furopean countries: Rome, the hub
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Rome, cighteenth-century city plan; the old
roads and main streets laid out during the reign
of Sixtus have been marked

"] drawingrim §88 SHwimolemedlc aUlol

connections between monumental buildings
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of the Counter-Reformation in the Catholic Church,
and Amsterdam, the early bourgeois merchant city
par excellence.

This tale of two cities shows that two distinct
driving forces can have a decisive effect on city
planning during one and the same period. Bur it will
also show that the interventions and the means
emploved are directly related to these forces. To put
it in the simplest terms: in Rome’s case there were
plans to reinstate through architecture and planning
the authority of the Church, undermined as it had
been by the Reformation. Amsterdam, by contrast,
underwent a thorough transformation during the
seventeenth century which would ultimately unify
the aspect of use and the need for representation
among the new urban upper classes.

Expressing church authority

in the Holy City
When Pope Sixtus v assumed office in 1585, there
was little left of the illustrious past of ancient Rome
other than a handful of ruins and memories of
betrer times. Since the aqueducts had fallen into
disuse, the medieval city had been restricted to the
area along the Tiber. The hills with the ancient
“fora™ and temples lay in waste save for a pilgrim
church or two.

The plan embarked on during the pontificate of
Sixtus (1585-1590) had a number of resolute aims.
One was to create a new economic basis for the by
then impoverished church state. This was effected
by resuming irrigation of the hills and stimulating
industry with a few well-aimed interventions. The
most famous aspect of the plan, however, had quite
another objective. By laying out an ingenious system
of links between the seven major pilgrim churches,
Sixtus and his successors made Rome what it sull is
today: the center of the Catholic Church.

The pope exploited certain existing elements.
First of all, there were seven churches visited by
pilgrims that lay scattered over the unbuilt area
outside the medieval city though within the wall
built by the emperor Aurelian in 271 B.C.

Another point of departure was an old ceremomnial
custom, the procession, which was reinterpreted in
this context. In many cultures communal events are
accompanied by processions of a religious or secular
nature. This is an extremely ancient phenomenon, a
story illustrated in a pageant sometimes involving

actors and sometimes images carried in the
procession. This pageant took the form of a hinear
movement berween certain points in the city or its
surroundings. Main protagonists, supernumeraries,
spectators—all had a part to play in the public per-
formance. This tradition reached back in Western
civilization at least as far as antiguity, as can be ob-
served in the architecture built to accompany such
processions, At the Forum Romanum, for instance,
we can still see the series of triumphal arches
through which the returning victorious warriors
passed. In the Middle Ages, mainly religious pro-
cessions were transformed into routes, and these
were exploited in the new plan for Rome.

Sixtus and his successors adopted a strategy in
small stages. First, they positioned obelisks at key
points and places of pilgrimage, as a common
atiribute. These included the entrance to the city at
the Porta del Popolo, the church of Santa Maria
Maggiore, the cathedral of 5t. John Lateran and
St. Peter’s. The obelisks, set as they were at an
important locus in front of each building, together
provided an as vet invisible network of points in the
city lving on rthe pilgrims’ way. In the nexr stage,
this network was visually imprinted on the form of
the city by joining the obelisks with a system of
routes. Urban squares were subsequently laid in
place around the obelisks. With these intervennons
the church secured for all time the open spaces
within the walls which only later would become part
of the city proper. As the new streets followed a
straight line, the continuity of movement along
them was visible to the pilgrim at all imes. More
than that, the new hinks were suited to a brand new
maode of transport, the horse-drawn carriage.®

Sixtus v's plan was no haphazard pattern but a
response predicated on use. The new system of
routes served to channel the movements during
processions from one place of devotion to the next.
Major points of intersection between routes now
combined with the dead-straight streets and the
obelisks into a tight-knit, easily read system. The
character of Rome had changed for good, and hence-
forth would remain in the hands of the Church.

Living and working in

the mercantile city
In contrast to Rome, the development that Amster-
dam would undergo during the seventeenth century
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did not spring from the will of a ruler, The driving 78

foree behind the process of change lay in Amster- e

dam’s new role as center of commerce. Burgeoming
port and commercial activities and the influx of
refugees from the sourhern Netherlands, Spain and
Portugal caused a dramave population increase a
the end af the sixteenth century. In 1585, work
bewan on estending the city with three new canals,
influeneed by urban wdeas from the Renaissance
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abour beaury and geomerric regulariny . The medieval
tradivion had played a major part in shaping
Amsterdam the mercantile town® This tradition
vielded the smallest baile component of the new

extension: long deep plots much like those in the iere Lol
ofder parts of town were faid out along the new
camals,

The evolution of the canal house shows elearly
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how the wishes and hopes of the rising mercham
class were translated into the Hoor plans and the
architecture of these dwelling houses.

M VLIERING

At the dawn of the seventeenth century the tvpe
of town house being built in Amsterdam sull ad-
hered to the medieval tradition. Most were very

¥

simple in design, and alse served as warchouses and
shops. T'he long, narrow shape of plot suggested an
organization wherchy the front section of the house
(the *“voorhws™) contained the business premises
and the back section {the “achrerhuis™) the living

quarters. Sometimes the latter was raised up on a
basement, Size of the plot permitting, a second
“achterhuis™ was often built on at the rear for
additional living or storage space. The upper stories

YERDIEFING

of the *voorhuis™—usually no more than two or
three above the ground floor— could be used for
work or storage as well as dwelling, The dividing
line bevween living and working was anyvthing but
sharply demarcated and made s way through the
middle of the house.

As the prosperity of the new republic grew, the
new urban elite came o expect a domicile befirting
from and reflecung s recenthy acquired seatus. Asa

result, the loor plan of the merchant house evolved
in leaps and bounds throwghour the sesenteenth
century. The house built i 163y on kezersgracht
to Philips Vinighoons! design s a typical example of
the ¢ver greater distinetion drawn between funeiions,
in which can be seen the physical division i
dwelling and work {the business). In the @ll “voor-
hiuis™ is a small room separated off for the manager

Amsterdam., dravwing of plots lad ou between
Two canals

Amsterdam, section through a 1pical carly
seyenteenth-ventury. canal howse

B vorking
"_-'!_'i!tﬂ"‘ﬁliﬁﬁl:!i-!; o derechios de st
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Philips Vingboons, house at Keizersgracht 31y
in Amsterdam {163g), clevation and plan in
original state. The plan clearly shows the office
as-a distinet, slightly rased space in the front
section of the house

B rear section or achterhus (dwelling)

B ironc section or teerkis (working)

R corridor leading to ackierkus
{circulation)

to do the administration undisturbed, the side-room
or comptoir (office). The “achterhuis™ is reached
along a new element, the corridor. This circnlation
space skirts the interior court, delivering light into
the living quarters at the rear and the upper storics
of the front section. The internal subdivision by
function can be clearly read in the facade. The canal
house’s double-height front space and characteristic
lifting beam are a reminder of its commercial
origins.
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Pilot schemes for work and dwelling
In 1594 the Dutch engineer Simon Stevin wrote
Van de oirdening der steden, a treatise expounding the
first and most important town planning theory
posited in the Dutch language. In it Stevin also
proposes a number of ideal diagrams of a mercantile
town with an inland harbor that accurately reflect
the way cities really were used ar century’s end,
At the same time the diagrams recall plans for ideal
cities drawn up before then, particularly in ltaly,
Stevin’s diagram is predicated on function and on
the Durch town as it existed at the end of the
fifteenth century. It abandons the idea of a radial or
centralized configuration, a feature of most Italian
ideal-city plans. This was a logical step in that in
Dutch mercantile towns commerce occupied a far
more important place than the question of defense,
Rather than being radially disposed, his diagram
links residenrial and commercial buildings to three
canals that slice lengthwise through the town,
Square to this system of canals is a zone reserved
for communal spaces and buildings for administra-
tion, education and commerce. Here are the princi-
pal market, the church, the school, the poorhouse
and—on the very edge—the royal court. All other
public facilities serving the quarters of the town are
set on four squares distributed evenly across the
town and doubling as specialized markets.”

In its characteristic simplicity, Stevin's schema
has been of seminal influence on urban expansions
in the Netherlands and Northwest Europe in
general. This is because it responded to the functio=
nal requirements of the new larger-scale commercial
networks of the seventeenth century and provided a
clear framework allotting a logical place to major
urban activities, Moreover, the diagram can be
extended in all directions and is eminently suited to
mercantile towns, one of whose properties is expan-
sion. Not only important because of the influence it
has had on town planning practice, the treatise gives
us a picture of changing ideas on the disposition of
functions in the seventeenth-century town.
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Rooms versus circulation
The villas of Andrea Palladio were a major source
of inspiration for architects in other European
countries. England was a particular case in point;
there the old landed gentry and the new class of
affluent merchants became intermixed in the seven-
teenth and eighteenth centuries. The rise of this
new social group ran parallel to the emergence of a
new building type that would prove of seminal
influence on English architecture during the next
three centuries: the country house.

Proceeding from what were then “modern™
classic examples and Old English internal arrange-
menits, the country house underwent a major change
in the seventeenth century. If the northern Italian
villas exhibited no clear-cut subdivision into public
and private rooms, the English country houses were
informed by ideas on different degrees of “public-
ness.”™ As can clearly be seen in the plans of the
Villa Emo and the Coleshill House designed by
Pratt in 1650, the English made a distinction be-
tween rooms belonging to the house-owners and the
circulation space. Other than in the sixteenth-
century Italian villas and much like Vingboons’
canal houses the separation into rooms was integral
to the English country house. A distinction was
made between servants and the owner’s family and
this was expressed in the spatial layout. The archi-
tect himselfl posited that rhe central full-length
corridor was there to prevent an occupied room
from being disrupted by people using it as a way
through. And in the rest of the house the servants,
Pratt continues, should not be seen performing their
duties.*

Thus arose a far more differentiated floor plan of
corridors and rooms. In the seventeenth century
these rooms—as in Palladio’s villas—were still
closely interlinked, but later they achieved greater
independence to ultimately become accessible only
from a corridor. The spaces became more and more
like rooms in the present-day sense, with the result
that each was increasingly intended for a particular
activity. Thus, the typical English country house
emerged in the eighteenth and nineteenth century:
a large rural residence the names of whose rooms
already tell us they were for one kind of use only,

A house of this type is a sum of rooms for specific
activities and ambiences dictated by convention: the
dining room, the breakfast room, the library—and

81

the drawing (originally withdrawing) room for the
ladies to retreat to from the smokescreen produced
by the men.
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London {(Bloomsbury ), Bedford Square

(1775 1780}, south elevation. The plans and
sections of one of the houses show the internal
organization of a typical London wwnhouse for
the well-to-do citizen of the eighteenth contury

The basement extending below the pavement of
the square containg the kitchen, the cellars and
servants” guarters: The dimng room was wsully
am the ground floor, The first Aoor is abler than
the others and contains the drawing reom which
averlnoks the street, The vest of the house 1%
given over 1 hedroosms

representative living roems
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Standardization and specification
In eighteenth-century English town houses, the
same changes are observable in the relation between
dwelling and circulation areas as in the villas of
Palladio. At this time too, these houses clearly ex-
hibit another tendency which was to gain in strength
during the next two centuries. Town houses in
London, Bath or Edinburgh were commissioned not
by individuals but by building contractors who built
for a market, and indeed often speculated with these
houses. The new houses had o satisfy generally
accepted expectations; they could no longer be
geared to individual users because at the time of
building it was often not known who the occupants
would be. The upshot was a greater tendency 1o~
wards uniformity and standardization than in the
case of the large freestanding house. The usability
of a house was gauged by the presence there of
specific, differing spaces for the different activities
associated by a complicated svstem of conventions
with the social status of the occupants.

These facts are evident in the floor plans.
Whereas in most of the earlier named examples of
houses the floor plan consisied of rooms without any
further designation of function, in the English town
house the rooms were not only explicitly named but
provided with dimensions stipulated by convention.
The point of departure of building for a marker of
compelled builders
(from now on building coniractors and developers)
and architects to express dwelling pleasure or com-
fort in measurable terms and figures. The example
of the English house shows clearly how requirements
of usefulness and feasibility, fire regulations and the
change in principals led to a new kind of dwelling.”

The building of large residential districts in
London introduced to Europe the distinction
between the City (the center of commerce) and the
suburbs reserved for dwelling, This brought with it
radical changes in the townscape. No longer
possessing a clear boundary, the town gradually
closed with its surroundings by way of the lower-
rise and less dense development of the residenrial
areas. The middle-class move from the city center
coincided with its perceived lifestyle as a protected
interior of homely warmth, kept apart from the
rawness of urban reality. Interiors like these ushered
in the notion of comfort. The German writer Walter
Benjamin would later describe this development

anonymoins buyers—and users
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thus: “For the privare individual, the dwelling space
is now in opposition to the workplace. The first
coincides with the interior. The office 15 comple-
mentary to this space for dwelling. In the office the
individual takes reality into account. He now
requires of the interior that it should sustain him in
his illusion.”™ This development marked the
beginnings of the residennal district, a mono-
Junctional area from which every tvpe of disturbance
is excluded.

Dwelling and comfort
In the nineteenth century the English ideas of
comfort continued to be developed and refined.
While industrial development in London and the
other large cities gencrated new building tasks
(stations, office buildings, factories and the like),
the surburbs grew with the expansion of the railway
network and the arrival of the underground. The
demands made on dwelling comfort by the rich
citizens and the middle class expanded likewise; sll
more facilities were invented to make home life
more amenable, Dwelling comfort thus became a
subject of study for architects.

Exemplary in this respect are the sunlighting
dhagrams made by the architect Charles Voysey at
the beginning of this century. In them, Vovsey
indicates how the various activities taking place in
the home could best be arranged in the interests of
aptimunt sunshine. One design of his in which Voysey
exploited the diagrams was the celebrated country
house in the Lake District. The sunlighting and the
view of one of England’s most famous lakes, TLake
Windermere, spawned a division into dwelling
spaces with a fine prospect, and a service wing, The
bipartition is expressed in the house’s arrangement
as two adjoining volumes, in which the service wing
occupies a position subordinate to that of the
volume containing the residence.'’
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Sunlighting dragram

Charles Yovsey, house on Lake Windermere

{1go8), Plan

I living rooms
R oroants wing
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3.3 Functionalism

With the turbulent development of the industrial
metropolis in the nineteenth century, housing
became a social problem. Large groups of people
had to be given accommaodation in a short space of
time.

Until then, house-builders had fallen back on a
general consensus on functionality, Moreover, the
tasks such as those in our examples were straight-
forward, and often involved providing single
solutions for wealthy individuals, This changed n
the nineteenth century, and large estates of rapidly
erected unsanitary dwellings were ample proof of
this change. As the means for housing the industrial
worker were limited, all attention became focused
on what was strictly necessary and functional.

Separating the functions
The rise in the nineteenth century of the hig
industries and new forms of transport made new
demands on the way cities were laid out. With the
arrival of the railway, for example, there was a new
made of transport which could not simply be slotred
into the existing urban fabric, but sliced through it
instead. As industry increased in scale and non-
residential business centres sprang up——another
phenomenon first encountered in London—these
dictared the appearance of this and other cities in
Europe and North America. Gradually the industrial
areas and commercial centers became separated
from the residential districts. This development was
largely due to market mechanisms; the cost of land
in the commercial centers rose so steeply that few
were in a position to live in these areas.

After 1850 the quality of housing came in for
increasing concern in the wake of epidemics that
included cholera and tuberculosis. In a bid to solve
the problem of fygrenic residential arcas for the
urban masses, the Modern architects united in cram
{Congrés Internationaux d*Architecture Moderne)
advocated a distinction between areas for living and
waorking, This point of departure was reworded and
systemized by Le Corbusier in the Athens Charter
{1933) in which he set down the strict division into
Dwelling, Work, Recreation and Transportation as the
objective of urban planning,

In 1935 Amsterdam’s physical planning agency
led by Cornelis van Eesteren drew up a General
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Extension Plan (aup) based entirely on the c1am
proposals. The scheme took as its starting point the
calculated future growth of Amsterdam. This growth
was accommodated by developing a number of sub-
urbs separated from one another by green zones.
Each residential area had its own daily facilities
directly derived from the function of dwelling;
there was no commercial center there. It was as-
sumed that the male residents worked elsewhere in
the city, in the new western docks, for example.

Recreational areas such as Sloterplas and the
Amsterdamse Bos were an important element of the
plan. Both continue the tradition of the so-called
public parks, parks in which recreational use plays a
special part in the design. Thus the Amsterdamse
Bos includes a rowing course, an aquatic sports
center, a plavground, an open-air theater, a bridle-
path and a farm.

Functional relations and movement
Taking their cue from American scientists such as
F.W. Taylor, the originator of scientific manage-
ment, the functionalist architects made investiga-
tions in the 192os into how to divide up a floor plan
to give it maximum objectivity, But they took things
a step further. Not only did they organize functions;
they set out to determine the minimum dimensions
necessary. Form and funcrion were one and the same,
they declared, or rather the funcrion produced the
form, and the old principles were no longer
applicable. “Form follows function,” the credo of
the American architect Lows Sullivan, long served
as a catchy slogan." This body of ideas crops up in
the approach taken by Grete Schiitte-Lihotzky, the
designer of the “Frankfurter Kiiche” (1926), a
model kitchen for social housing. She conceived her
design as a machine. Her ideas issued from the above
supposition that a function implies a form. In her
kitchen all actions were predetermined and develop-
ed out of ergonomic requirements.”* Ergonomics is
the study into the most healthy and least tiring
postures for the human body in different activities,
This research developed during the quest for
efficient production techniques in industry but was
soon seized upon by architects and translated into
the shape of the space. The surface needed for a
prescribed activity can thus be defined quantitatively.
Activities serving a common aim, such as the pre-
paration of food, are brought together in functions
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and described in quantitative terms. It is then
possible to fix beforehand the requirements for use
in a (functional) program. Design research sub-
sequently turns to the size and position of the space
these activities demand.

Gustave Doré, impression of 2 working class
area in nineteenth=century London
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Amwterdam, General Extension Plan

{ALP, 1933)

Amsterdam-West, detail of avpe
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Nlustrations of ergonomic studies into energy
consumed during domestic activities

M. Kichen und Hauswirtschaft.
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verdieping, 5 bedden daggebruik

Studies of lines of mavement in 3 eeaditional
anud a modern plan { Alexander Klein, 1g31)

JHL van den Browk, entry to competition for

low—cnst workers” Bousing {1u3s) Furnished
fliwir plan

Day and night use
The above studies into the most functional of
kitchens illuminate just one aspect of mass housing,
Other researchers have tried to map out even more
systematically the activities that take place day in
day out in a house. A familiar example is the series
of diagrams made by Alexander Klein of how a
house is used. Klein proceeds from the fact that
movements and activities can be distinguished de-
pending on whether they oceur by day or by night.
By fixing exactly when particular actions take place,
he hoped to be able to say something abourt the bare
minimum of space required. An example thar illu-
strates this approach well is the scheme J.H. van
den Broek submitted in 1935 to the influential com-
petition for low-cost workers™ dwellings. The use is
stipulated with great precision, even for different
times of the day. The various functional units, liv-
ing room and bedrooms, kitchen and bathroom/we
are grouped with a maximum objectivity. However,
this objectivity only pertains if the space 1s used as
the designer envisaged it

v nachtgebruik

_| H. van den Broek, entry o competition for

lpw-cost workers' housing, Isometric drawings

showing day and might use
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The utility core
During and immediately after World War 11 in
America, the country where Tavlor did his research,
architects began designing literal “machines a habi-
ter.” A major point of departure in doing so was
that such houses generally contain facilities (sav for
cooking and ablutions) whose placement is dictated
by pipes and ducts. Against these servant spaces are
set a number of served living rooms or bedrooms
whose form is much less fixed. The difference
between servant and served informs the design
made by J. and N. Fletcher in 1945. A mechanical
or utility core containing the requisite services sits
literally in the center of the house which has every-
thing of a diagram of functions come to life.

The prefabricated bathroom that Buckminster
Fuller designed in 1938 is arguably the most extreme
example of a design concept in which praduct ratro-
nalization and ergonomics are enlisted to determine
the shape of part of a building. The off-the-peg unit
is calculated exactly in accordance with the space
assumed necessary and can be transported to any
site withour difficulty.
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J. and N. Fletcher, plan of core-house {1g46)

Core-house, relationships and functional
organization

Light hatching: living rooms

dark hatching: bedrooms

B crvices

Mart Stam, diagram of daily schedule per

family member {1935)

LEDEN WAN HET GEIM THUTS

Buckmnster Fuller, 'prefabricared bathroom
{1538)
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Design research and practice Go

after World War 1
After the Second World War the ideas of the
functionalist avani-garde became more part and
parcel of general building practice. This certainly
held for North America when, during Roosevelt’s
presidency, government plans for housing large
sections of the population were drawn up for the
first time. Yer the ideas on mass housing and urban
planning developed by prewar architects were of far
more lasting influence on developments in Western
Furope. In Scandinavia, Great Britain, West
Germany (as it was then) and the Netherlands in
particular, these ideas and the quest for the con-
ditions for an “Existeneminimum™ were crucially
impaortant for the practical task of rebuilding those
COUNEries.

Some vears before the war the German architect
and engincer Ernst Newufert published a weighiy
volume entitled Bawentmurfslehre (1936). This book,
a veritable rreasure trove of information on the
surface areas necessary for every imaginable daily
activity, grew during the fifties into a standard opus
stll consulied today by many architectural practices,
Neuafert and his team measured evervthing, from the
dimensions of the smallest dovecote and the most
efhcient hotel room 1o the measurements necessary
for optimum circulation in a large indoor car park.
Permeating the Bauemtmurfilelre 1s the idea that
thorough analvsis of a building’s functions 15 almost
certain to produce an objective design. Though
other writers mav have worded this optimistic
technocratic train of thought along more visionary
lines, Neufert’s book has been of inestimable
influence on the way architects think., The funcrio-
nalist bodv of 1deas also made inroads into the fams
and standards set by government such as the
“matjes,” the minimum surface areas in force in
[urch social housing.

To solve the problem of mass reconstruction,

a prodigious quantity of rescarch was done into
maximizing the design, mutedly taking its cue from
functional reguirements. Also of growing influence
on design during the fftics and sixties were the
social and natural sciences, Decision-making
mechanisms and maximizing processes had been
investigated before then as part of the war effort,
and this continued into peacetime. The design was
now postulated as an arrangement in three

dimensions that could be reproduced in strictly
empirical and rational models. Form was no longer
the self-sufficient category it had been; thinking in
forms prevented designers from adopting a purely
scientific attitude untrammelled by tradition or
personal sentiment. We can include in this develop-
ment the work of Christopher Alexander, who
brought in new technigues from mathematics and
computer science to attain an abstraction of
traditional architectural concepts. The hypothesis
behind this line of thought was that kitchen, bed-
room, garden and the like evoked roo rigid a picture
that ruled out all but a predisposed attitude and
made it impossible to make a “pure”™ analysis,
Thus, in his book Netes on the Synthesis of Form,
Alexander sets out to find a generally applicable
approach to solving design problems. A design
problem he defines as the “requirements which have
to be met.""* Between these requirements, he asserts,
are interrelationships that make them dithicult to
fulfill. Alexander introduces scientific methods o
trace and then analyze these relationships, so that
the structure of the problem is brought out and the
solution presents itsell logically.
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3.4 The postwar period

While Alexander proceeded from the principle that
a purely scientific analysis of human needs and
activities, seasoned with psychology and experiential
learning, can produce a good design, this technocratic
optimism would be criticized in the period following
1950. The stinging criticism of younger CIAM recruits
such as Aldo van Eyck and Peter and Alison Smithson
was directly mainly at the blind faith in progress
harbored by the inheritors of prewar functionalism.
Van Eyck would write: “They (the *‘modern’ archi-
tects of the postwar reconstruction—ed.) have put
their aspirations for social reform on a par with
architecture and have irreversibly subjugared archi-
tecture to their rational way of thinking... They have
wanted to tune the false notes in the scale of life and
remove the notes they didn’t want to hear. But there
15 something wrong with the way they are going about
it, as too many notes have been removed and the
rest are all runed the same.”® The stance adopted by
the functionalists of postwar reconstruction reduced
space design to a machine geared to progress though
with no regard for man’s less quantifiable needs.

The question of how to relate the use and form
of a scheme resurfaced and has been with us ever
since as a key issue in the discourse among archi-
tects and berween them and the public. Today, it is
impossible to nail down the exact nature of this
relationship. The following examples look at two
lines of approach variously followed by postwar
designers. On the one hand, they kept trying to put
into perspective the obsessive nature of a “pristine”
functional order by appealing ro flexibility. On the
other, they regarded researching the cultural context
of an activity to be one of the points of application
from which to reinterpret, rework and exploit the
functional program.

ARCHITECTEN-PROGRAMMA | KMDERLDOS OF
VOOR WONINGBOUW
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ME 1544, | BN GEDN IONDER 2 WOONE, MET Ju WOOHE,

GROGT GIIM ZEER GROOT GEIM BLADEN
FEity § SLE. alLEEsw, | BEIAARDEM | M. 894093

EREEEE!

RN

.'_'_":.

wlo gy umw e y-

]

5

T
i

=

Pr- Tt B

Dutch housing standards (1944)




DESIGN AND ANALYSIS

The universality of use u2

An cloguent example of just such a search for the
meaning of human activity s the work of the
American architeer Louis Kahn {1go1-1g974).

Kahn rejected the idea that to objectively organize
functions was enough in self to produce a meaning-
ful building. He tried to transtorm the program of a
building into an essence which he called “the build-
ing's will 1o exist.” He put this idea powerfully into
words i his text *Order 1™ of 1gho. [t includes the
following:

“The nature of space reflects what it wants to be

Is the auditorium a Stradivarius or is it an ear

I the auditorium a creative instrument

keved to Bach or Bartok

plaved by the conductor

or is 10 a convention hall?

In the nature of space is the spirit and the will to
CXISEim a certain was

Design must closely follow thar will™

Kahn distills the rask of designing a building into an
archety pal category of human acnivities. These in-
clude the workplace, the study, the house, the street
and the gathering space. Against these “served”
spaces where daily hife s enacted he pits the
“servant” spaces—the washroom, plant rooms and
the hike. This distinetion 15 crucial 1o interpreting
the plan. In Kahn's view the building’s “will"—in
functionalist terms, the essence of the program
together with that of the building material,
generates a form. Whar at first glance seems a
refining of the ideas of the functionalists he
interprets i such a way as w engender a modus
operandi almost diamerrically opposed to theirs.
The essence of the program not only reflects that
which 15 required for efficient use but resonates with
the decpest desires and wishes of people for freedom
and security, An example of this train of thought is
the idea that the servant spaces “demand™ a
cvlhindrical form and that the served should be
rectangular,

In his design for the Salk Institute at La Jolla,
California, Kahn pushes this quest for the essence
of the task into the very heart of the building pro-
gram. The insttute subdivides into three complexes,
cach serving a principal aspect of the research
mstitute: the private dwelling sector, the semi-public

buildings of the research laboratories and the pub-
lically accessible Salk meering center. In the design,
these three complexes of buildings (the meeting cen-
ter was never built) are distributed across the site so
that movement from one to the other necessitates
passing through the research sector. The prominent
place accorded to both dwelling and meeting com-
plexes, reviewing each other across the expanse like
two medieval castles, impresses on every visitor that
the rescarch sector 15 1 no way the dominant
element. The impression, if anvthing, is that the
designer wished to inform the scientists that ther
research work 15 only part of a larger social entity
and indeed should rake up a servant position as
much towards the community as towards the
individual members of that community.

In the research building irself the “servant™
spaces (in this case the not inconsiderable utilities)
are made subordinate to the “served™ laboratory
area. Nonetheless they are, as in so many of Kahn's
buildings, highly arriculated and resolurely present.
On this occasion he achieved this by integrating
them with the structure, the subject of the next
chapter. This integration process generates above
each laboratory level a solid services floor whose
height is specified by the “vierendeel™ system of
open girders comprising it. The vierendeel spans
the entire laboratory, leaving below it a “served™
space utterly flexible as ro internal subdivision.
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Lauis Kahn, Salk Institure, La Jolla, California
(1959-5063), Plan of the original design includ=
g residential village, laboratory complex amd

meeting center

Salk Institute, plan and section of aboratory Salk Institure, the three main sectors
520 laboratory space I miceting center {collective)
B study cells B lahoratories and study cells
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Twin phenomena
One of the most outspoken critics of dogmaric
functionalism as it manifested iself in the fifties was
the architect Aldo van Eyck. In those years he was
one of the voung miembers of Crasm whao would later
achieve fame as Team X, In his writings and build-
ings he attempred very early on 1o overcome the
ime-dimensional, all too clear-cut approach pro-
pagted by the funcrionalists.

[n the Orphanage in Amsterdam {1954) Van Eyvck
designed a conbiguration of pleces that were ar once
contained and overlapping, What concerned Van
Fack in this building was the relationship between
upposites or fein phenamena: open-closed, inside
vutside, small-big, much- htde; many - few. 1t was
his aim that each unit should funetion autonomously
set also as part of the larger unit containing it. Van
Fack considered the unbroken relationship between
componenis=—or “isolated funcrions™ as this was
comstrued by the cias architects—1to be as im-
portant as the components themselves. By laving
stress on these relationships and on that between
activities and built form he sueceeded 1in making
every such space a *place”™ with more than one
meaning. Van Evek uses the term pafyvalence to
denote that cach spatial clement carries two or more
micaninigs that can be percerved simultancously.

A good example of how he puts this into practice
is the entry zone t the orphanage. The visitor
passes beneath a raised wing of the building which
leads him o oa loggia, A minor modification in the
paving pattern and twa low stair treads announce
the building proper, These gestures serve to de-
marcite and give form to the space between the
Orphanage and the outside world. The rransition
berween exteriorand interior 15 softened further by
a semi-public hall beyvond the main entrance that
beckons to the world outside vet simultaneously
makes clear to the visitor thar he is entering a
children’s world, 1'he entire building then can be
regarded as a series of transitions thar ultimaehy
lead to the fully contained dormitories on the upper
level. The space forms add 1o the impact of these
sequences, A limited number of architectural
clements fix the building’s form: dome=like roofs,
cireular roof lights and partition walls of brick and
ghass in many variations but all set in an orthogonal
partern, These together with the conerene seairs,
differences in floor level and mirrors at unexpected
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places, construct a complex system of polyvalent
spaces intended to encourage children to appropriate
every corner of the building for their own ends.

Scenarios of use
In their designs Kahn and Van Eyck seem on each
occasion to be in search of deeper meanings to the
activities of everyday life. They allude to the uni-
versal, imeless quality of these activiries, referring
us to archetypical or historic examples in architec-
ture. The wnitings of Van Eyck in particular often
describe the relation berween built form and daily
rituals as these occur in non-Western societies to
draw attention to the ceremonial or ritual nature of
what might seem purely objective activities in West-
ern society. This emphasis on the cultural signific-
ance of an act allies him with designers who at first
sight seem headed in quite another direction, Bernard
Tschumi, for example, or Rem Koolhaas. If Van Eyck
looks to the universal meaning of an act, Tschumi
and Koolhaas are mainly concerned with questioning
blind acceptance of a given function. To this end they
resort to techniques such as those developed in Rus-
sian theater and film in the twenties by directors like
Eisenstein and Meyerhold. In the work of these two
men evervday acts not that exceptional in them-
selves were isolated, magnified, staged and linked by
montage to other acts. The impact of such montages
stems from the fact that the excerpts from life they
contain at first seem quite unrelated, imbuing them
with a new, dramatic meaning.

In The Manhatian Transcripts, a sequence of
drawings made in 1981, Tschumi draws attention
from this vantage point to the relation of architec-
ture to use. Such concepts as confrontation and
disruption—phenomena which strict functionalist
analysis decreed should be barred—take center-
stage in his argument. As he writes in his intro-
duction to the Transcripts, “they aim to maintain
these contradictions in a dynamic manner, in a new
reciprocity and conflict,” resorting to the above
techniques used by Eisenstein. In a proeess of de-
Samiligrization he draws new and surprising parallels
between fragments which, though strange and forced
to the unfocused eve, ultimarely reveal once more
the all too familiar patterns. Tschumi describes his
modus operandi thus: “By going beyond the con-
ventional definition of use, the Transcripts use their
tentative formar to explore unlikely confrontations.®

In the mid-eighties Rem Koolhaas entered
— as did Tschumi——a large-scale competition for
a new park on a former slaughterhouse site in Paris,
the Parc de la Villette. Koolhaas’s design takes a
planning tool wielded by the functionalists
— zoning—and reinterprets it. The impact of this
strategy is that it brings into view a tool that unuil
then was never directly visible. This he does by
introducing differences in hard surfaces and in
planting. The zones of use are defined and visual-
ized by clear dividing lines. Thus, the visitor has no
trouble taking in more than one activity
simultaneously, in that each has its own distinct
visual attributes. The image conjured up by a
particular use is underpinned by simple formal
means; in this case these might be the differences
between the grass of the sports field, the various
types of hard surface and the red or green rubber
floor of the training circuit, That belts designated
for quite disparate activities are placed adjacently
only adds to the dramatic effect. This allies
Koolhaas with the world of film where the montage
technique is used to present sequences of actions
and observations as isolated events run in rapid
succession.

Bernard "T'schume, The Manhattan “Transcripis
(1g81). Drawing of a sequence
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Form and flexibility

In the developed western world, made dizzy by the
sheer speed of technological and social advances,
architects are increasingly confronted with a
dilemma. The built environment has in iself a
character of permanence, with the building material
effectively fixing the use of a building or urban
ensemble and creating conditions for the actions in
and around i, Between the life span of a building
and the transience tvpitving human activity there
lies a fundamental contradiction. In the design
process this contradiction can be termed the wn-
prediciability of the program for the designer. Once a
building or part of a city has been completed it will
almost invariably be filled in other than 1s suggested
in the brief. This unpredictability, diagnosed by
certain functiosnalist architects as early as the thirties

take the mobile mechanical core discussed earlier
in this chaprer
demands for a greater flexibility in use.

The term flexibility presupposes a number of

has led in some areas of design 1o

objectives, First, the placement of the material
should not ebstruct future modifications i use.
In addition, the issue of reeveling existing buile

structures——in view of the desire for durability in

o Rem booolhass, design for Pare de 12
Villetie, 1981 Preseniaton drawing

gh

consumer products—has become increasingly
relevant in the last decades and is now often a con-
sideration when designing a new building or district.

This striving for flexibility can lead to a multi-
plicity of often wide-ranging solutions of which only
a few have some bearing on our argument. Despite
this diversity we can make out a number of principal
lines. In this limited survey, three responses are
particularly worth mentioning:
the postponing of decisions on the placement of
material until the last stage of the design process;
applving standardized and therefore replaceable
building elements;
making a distinction between hxed (bearing)
clements and replaceable ones.

These approaches are not mutually exclusive and
can often be found together in one and the same
project.

How the desire for flexibiliy is expressed and
then translated into a design depends almost
entirely on the nature of the task. For designing a
building composed of large spaces (e.g. for industrial
fairs and sporting events) flexibility means some-
thing quite different than it does when applied 1o
housing. In the following sections, we will use this
difference in internal arrangement to illustrate how
various built works deal with this desire for flexi-
bility.

Flexibility in housing
Flexibility 1s not a new theme in housing. The
prewar avant-garde regarded freedom in use as a
prime objective. Le Corbusier’s plan libre can be
seen as one of the early examples in which freedom
of internal subdivision 15 achieved during the design
process by quite deliberately drawing a distinction
between the loadbearing structure and the wall
partitions. The designer could then take decisions
about the shape of rooms at a comparatively late
stage, when the structure and the composition of the
fagade had in principle long been fixed.

Rictveld's Schrider House 1s a perfect example
of an attempt 1o replace the coercive fixed division
of the house with a flexible plan. Dwelling for
Rietveld was a conscious act requiring an active
attitude. This conviction underlies the arrangement
of the living floor of the Schrader House. Each facet
of dwelling—washing, sleeping, cating
making a choice; on each new occasion the

requires

Material pre

or derechos de autor
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occupants need to decide and then act on that
decision. Thus, the bathroom is revealed by opening
a folding partition, and tables and beds can be fold-
ed away. All this is an illustration of Rietveld’s
attempt to exploit with the greatest efficiency the
limited space available: bedrooms become part of
the living room during the day and sliding partitions
rule out the idea of a single permanent subdivision.
Only the stairwell, service shafts and sanitary
facilities are fixed.

This treatment allows the interior of the Schrider
House an astonishing number of possible uses for a
surface area of ten by seven meters." And vet a
design as rigorous as this would not have been
possible if the client, Truus Schroder-Schrider, had
not also been co-designer, and if she and Rietveld
had not shared the same ideas on dwelling.
Certainly in 1g1g such an interior would have been
unthinkable in mass housing. At the end of the
twentieth century the example of De Stjl proves to
be as relevant as ever, to judge from some recent
housing projects (see the illustrated example by
Duinker, Van der Torre in Amsterdam’s Dapper-
buurt area). In most cases the designers choose o
concentrate the services of the house in a core.

This core is positioned so that the occupants can
furnish the remaining space as they see fit.

Again, mass housing is one of the areas in which
architects have tried to augment the possibilities of
later adaptations by employing standard elements.
Of relevance here are the attempts in this country
by the Foundation for Architectural Research (SARr)
who from 1964 pushed through a program of applied
research into the possibilities of prefabricating
loadbearing elements and sets of detachable units.
In sar’s solution the distinction between bearer and
infrastructure—"both of them the community’s
responsibility—and individual infill kits is
accompanied by standardization of the elements
required. sAr proposed a support several stories
high whose floor plans are left unstructured.

Only the position of the entrance, the kitchen and
the bathroom are fixed beforehand; it is up to the
occupants to furnish the living space.

sakr developed a precision zening system designed
to ensure optimum use of the house. This zoning
took its cue from the nature of the rooms and their
position in the loadbearing structure. The result is a
subdivision per house into three zones set parallel to

97

Gerrit Rietveld, Schrider House, 1919,
Isometric drawings of the living level.
Sliding partitions subdivide the space and
increase use potential

Duinker, Van der Torre, Dapperbuurt housing,
1861588, Plan and isomietric
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the fagades, The two zones actually on the outer 98
walls are used as is customary for the hiving rooms.
Between them and the third, inner zone containing
services is a strip, a “margin” in $AR terminology,
allowing for flexibility in the zones” dimensions.
The position of wall partitions and service shafis
adheres o a measurement system that enables the
detachable units to be placed aceording to the
occupants”™ wishes, This means that occupants are
drawn into the design process; it also goes some way
o achieving the desired freedom of choice within an
industrialized housing system.™
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ANALYSIS
Flexibility in utilitarian building

In domestic construction the drive to flexibality
brought both a distinction between loadbearing
structure and infill and a radical standardization.
This strategy 1s no less important for the building
of offices, in which the relationship between column
erid and infill is usually the point of departure for
the entire design.

Then again, the need for flexibility may arise in
cases when large spaces obtain rather than a string
of smaller ones. To close this chapter we will
examine two examples whose freedom of subdivision
has to do with providing an arrificial climate.

One of the most spectacular of such cases is the
zeodesic dome proposed by Buckminster Fuller in
g6z for placing over Manhattan to protect it
against air pollution, In this apocalyptic vision the
enveloping structure is no more than a skin enfold-
ing urban lifc and separating it from the hostile
climare outside. Fuller’s proposal pushes at the very
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frontiers of architecture. The entire program s e
limited to one aspect of a building, protection
against the encroaching climate. Nothing further is
said about the use of the dome.™

This preoccupation with technigue to create an
cven climate returns in the work of the English
architect Norman Foster, who worked with Fuller
on a number of projects in the early rg7os. Here it
is accompanied by a fine focus on the relationship
between freedom in use and placement of the con-
struction materials. Foster often realized the flexi-
bility he strove after by designing a serviced shed, an
undifferentiated container of steel, aluminium and
glass.®

A good example of how this point of departure
combined with a state-of-the-art construction and
climate control can produce a building 15 the
Sainsbury Centre for the Visual Arts in Norwich
{East Anghia). This arts center brings together in an
enormous hangar an exhibition gallery for the vast
Sainsbury art collection, a space for special exhibi-
tions, the school of fine arts of the local university,
a meeting room and a restaurant. The open space
with a floor surface area of 112.4 m x 29 m is

; 1 - )
spanned by steel portals. This structure constitutes o LN 2T f
a single zone able to house all services, sanitary L ,\"-*
facilities and the necessary stairs. Given this skin f‘:’”_:j %, "_‘_L__,a-‘-’ p
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Norman Foster, Sainsbury Centre for the Visual
Arts, 1978, Plan and sections

B fcilitics

Buckminster Fuller, gerdesic dome over
Mathattan, 1y '
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principle, freely subdivisible, Thus, the leetare hills 1950
of the school of fine arts are set independent of the

main structure; they could beenlarged or even

removed withouwt the need to alter it. This holds.

cqually for the separation of the kitchen from the

restaurant. All other components of the program

vecupy the main space. The generous volume and

ereat height keep activites from interfering with

cach other unduly, The whole comes across as an all

but empty, perfectly crafred assembly hangar offer-

ing an artificial environment for a collage of widely
“diverse aetivities, Allin all, the Sainsbury Centre is

an cloguent example of a building in which the

desire to give spectacular form to the unpredictabil-

ity and transicnce of its use has led to a unique

steucture which when seen from a distanee has

much of 4 Greek remple.

Sainsiies Cenve dor the Visutl Anis. Interigr Material protegide por derechos de auiof]
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is accompanied by a fine focus on the relationship
between freedom in use and placement of the con-
struction materials. Foster often realized the flexi-
bility he strove after by designing a serviced shed, an
undifferentiated container of steel, aluminium and
glass.®

A good example of how this point of departure
combined with a state-of-the-art construction and
climate control can produce a building 15 the
Sainsbury Centre for the Visual Arts in Norwich
{East Anghia). This arts center brings together in an
enormous hangar an exhibition gallery for the vast
Sainsbury art collection, a space for special exhibi-
tions, the school of fine arts of the local university,
a meeting room and a restaurant. The open space
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4.1 Introduction

T'he wav that designers approach the marterial at
their disposal lends itself to a variety of inter-
pretations. Theories asserting that architecture
derives unequivocably from the demands made by
the material have been as fervently announced in the

past as postulations claiming exactly the opposite.
The influence the building structure has upon the
design process can be deseribed using one or other

angle on the demands structure makes on the design,

Structure

In a general sense structure refers 1o those parts of a
building that take up the fuids on the building and
carry them down 1o the foundations; partitions, on
the other hand, serve to separate spaces into wet and
dry, warm and cold, dark and hght.

In Western architecture, civie buildings were for
a long time built of brick and stone. As a rule these
materials combined the functions of supporr and
partition in the same structural component, During
the last 150 vears, however, since the rise of sbeleron
construction n steel and reinforced concrete, the
bearing companent, measured in material, has
steadily decrcased. 11 the principal structural issue
when building in brick and stone was how to make
openings, with steel and conerete it was the opposite.
How were the openings in the structural frame 1o be
filled iz Oiten the cladding and wall structures
were not primarily loadbearing, Since then this
distinction between supports and non-bearing walls
has become general. In order to deseribe all facets
of the relationship berween design and structure we
require the broadest possible definition of the con-
cept structure. In this chaprer we will understand it
to mean the entire material aspect of a building as
determined by the functions of support and
partition,

Ideas
I we are wo consider the significance of building
technology and structure in current ideas on design,
this can scarcely be done without due regard for
developments that began with the Enlightenment
and the Industrial Revolution. The evolution of
science and the technological progress issuing from
this evolution have been of inestimable influence on
architecture, The scientific attitude adopted by many
theorists and architects nurtured the ideal of a
rational architecture, an architecture dictared by
understanding and reason. To give tangible shape
to this ideal a solid, objective design fundamental
was required; this was found by regarding structure
as the essence of built form, with an objective and
efficient use of the means available. From then on
a building could be described and designed in rerms
of function and cconomy,

New advances in building technology were
accompanied by a surge of excitement about the
achievements of wechnology and an unshakeable
faith in progress. That rechnology and science
would subsequently become part of our daily hife
lent the concept of structure a certain ideological
charge, with efficiency and economy its implicit
conditions. A thorough knowledge of applied
mechanics, heating, ventilation and the like, and of
materials, would thus become an indispensable
element of the architeet’s daily pracuce. The last
few decades of this century have seen increasing
doubis as to the boundlessness of technological and
economic progress. As a result, building technology
and structure are back under professional scrutiny
though now in a much more variegated perspeetive,
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4.2 Unity of form
and structure

When analyzing the relationship between design and
structure, the link between structure and built form
is probably the most logical place to begin. This link
is determined by the extent to which the built form
satisfics the rransfer of force in the structure.

The following examples illustrate the relationship
between the form and the play of forces in the
structure.

Additive and integrated structure
The Greek temple discussed in Chapter 2 is an
example of a building in which the rano between
built form and transfer of force is somewhat com-
plicated. Its design was dictated less by the strength
properties of the material than by optical and formal
considerations. For example, the marble of which
the temple is built is scarcely if at all capable of
taking up bending moments, so that to have the
architrave span the distance between two pillars is
mechanically not the most logical solution. Using
the architrave as a span puts it under tension.

However, by making the architrave exceedingly
heavy and placing a large number of supports
{the pillars) at short intervals so that the span width
is kept down, the tension stress is itself kept to a
minimum. The enormous mass of the stacked
elements (basement, pillars and architrave) means
that the temple, viewed from a distance, compresses
into an all but impenetrable volume rthat stands our
in bold relief against its surroundings. What was
initially considered a difficult relationship between
built form and structure is of great significance in
the sculprural impact of volumes so typical of Greek
architecture.

The Pantheon in Rome, which we can regard as
structurally the counterpart of the Greek remple, is
one of the impressive results of the principles of
building in stone as developed further by the
Romans. It was built in memory of Caesar Augusius
in 118 a.p. Characteristic of Roman architecture is
its deplovment of vault and dome struciures. Because
of their form, there is lirele if any bending stress in
these structures, enabling large spans in stone and
in the concrete developed by the Romans (not the
reinforced variety). This enormous technical leap
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forward enabled the Roman master builders to erect
buildings with vast spaces free of supports.

In the Pantheon the aircular dome spans 43 meters
—an achievement that would Jong remain un-
equalled.

Accepting that the stone material used could only
be put in compression, this span was only made pos-
sible by applying the principle of the arch. In such
spans the transfer of force is derived from the qual-
ities of the material. In an arciform structure there is
in principle only compression. When only compres-
ston and/or tension occur 1n a structure, we can
speak of a unity of form and structure.

With the arrival of arciform spans the distincoion
typical of Greek temples between support (pillar)
and load (architrave) gradually disappeared so that
span and support became one. This fusing of ¢l-
ements we call an sregrated structure. This is the
opposite of the additive principle on which Greek
temple building was based. Centuries later, in the
Middle Ages, the integrated structure would reach
a provisional peak with Gothie cathedral building.
The transfer of force in stone structures had a very
direct influence on the form of the cathedrals. In the
Gothic period the objective was to build as high and
as lightweight as possible. The resulting cathedral
spaces the Gothic builders saw as illustrating the
Divine on earth. The medieval master builders
succeeded in building such rall and lightweight
spaces only by having the built form accurately
satisfy the play of forces in the structure. This
principle of an unambiguous relationship between
built form and structural transfer of foree, elimin-
ating a maximum of material from the built form,
would in the nineteenth century provide the
groundwork for a wholly new architectural ideal.
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4.3 Structure and truth 106

[t would be difficult to overestimate the significance
of the French theoretician Eugene Viollet-le-Duce in
mineteenth and early twentieth century discourse.
His work was of seminal influence on such diverse
architeers as Antom Gaudi, Vietor Horta, Hendrik
Petrus Berlage, Auguste Perret and Ludwig Mies
van der Rohe. In has major tract, Entrefiens sur
Darchireconre (1863), he describes the Gothic=hased
rational design method in which the designing of
buildings is predicared entirely on structural con-
siderations, Expounding with grear clariny how the
form of a bulding can proceed from the solution to
a structural problem, he proclaims the methods of
construction to be the essence of built form.

The Gothic cathedrals had been largely the resuli
of empirical conditions. But now, according to
Viollet-le=Due, the evolutnon of the science of
applicd mechanics and marerials in the cighteenth
and nincteenth centuries had paved the way for an
objective foundation for architecture, one rooted in
considerations wholly subject o scientific verifica-
tion. A major condition was that the material be
treated objectively and efficiently. This ideal of a
rational architecture could be realized by responding
truthfully 1o the demands made by the building on
usclulness and construction:

“Im architecture there are two necessary wavs of
being true. It must be true according o the program
and true according to the methods of construction,
To be true according to the program is to fulfil
exactly and simply the conditions imposed by need;
to be true according to the methods of construction,
1s to employ the materials according o their qualivies
and propertics. .. purely artistic questions of sym-
metry and apparent form are only secondary con-
ditions in the presence of our dominant principles.™

Violler=le=Duc s generally regarded as the first to
categorically reject the primacy of classical antiquity
{sve also Chaprer 2) as the source of all archirecrural

form, because this was not based upon rational
principles. Yer if we study more than a hundred
vears on, the designs ain the Entretiens that Viollet-
le-ue used to illustrate his theories, the question
will probably arise as 1o what these illustrations have
to do with a rational, truthful architecture. This 1s
the moment to take a take a closer look at the term
“rational architecture.™ In an essay entitled “Viollet-

. Viollet-le- D,
VidlGianaine
building
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le=Duc and the rational point of view,” John
Summerson approaches it thus: “For what do we
mean by a rational architecture? We may mean two
things. We may mean an architecture which aims at
fulfilling certain specifiable functions with the
nearest approximation to absolute efficiency and
economy. Or we mean an architecture which seeks
to express its function dialectically—to offer a
visible argument to the spectator. The first sort of
architecture depends wholly on the extent to which
function can be mathematically stated; the second
sort depends on the architect’s personal interpre-
tation of function. The first sort is ruthless in its
application of means to ends; the second sort adapts
both means and ends to a game of its own, The first
sort of architecture is, as a matter of fact, almost
impossible of conception since the total require-
ments of a building can never be mathematieally
stated: it is the mythical *functional’ architecture of
the day before vesterday. The second sort of archi-
tecture is a perfectly feasible one, the only proviso
being that the function of the building be consider-
ed as of sufficient emotional interest to make this
dialectical mode of expression significant.”*

Summerson makes quite clear that those who
argued for a rational architecture were not primarily
concerned with defiming the built form in entirely
objective and marhematical terms, even though their
utterances would often have us suspect otherwise.
The goal of nincteenth-century aspirations towards
a rational architecture was in fact an architecture
whose aesthetic considerations sprang from demands
made by the method of construction. So the essence
of designing retained its roots in beauty, though this
was to enjoy an “extremely specific relation to
material and rechnology.™

Engineers’ architecture
Viollet-le-Duc’s ideas on truth in structure were less
influential at schools of architecture than among
engineers at the technical colleges. It was French
engineers in particular at the Ecole Polytechnique
who, inspired by the enormous influx of new
technical advances, took up rational design
principles. With newly developed materials such as
cast iron, drawn sheet glass and reinforced concrete,
the engineers gave shape to new building types
necessitated by the Industrial Revolution. The last
decades of the nincteenth century in particular saw
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Viollet-le-Dc, details of cast-iron structures
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Grustay Eiffel, drawing of the Statue of Liberts,
New York

Engineer’s architecture: Cottancm and Dutert's
Cralerie des Machines, Paris, 138 A slender
structare accempanied by a cascade of hight
gives an illusion of weightlessness.

Giustay Eaffel, Eaffel Tower, Pans, 1885,

*In the nakedness of the construction is contan-
vd the condition for an acsthenie; this reflects an
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the design and construction of many bridges,
factories, railway stations, market and exhibition
halls and department stores.

The design methodology of the engineers was
highly experimental by nature. New technigues and
materials were subjected to extensive testing, forg-
ing a direct link with developments in technique
and industry. The technical schools attended by
engineers provided the impetus to apply material as
efficiently and economically as possible so that each
new building or structure would set out to push
back the boundaries of what was structurally feasible.
Fuelled by a staunch faith in technological progress,
engineering architecture made rapid steps forward.
It was generally felt that technical possibilities were
limitless and that *new problems raised by industry
and technique, could be solved by objective organi-
zation and advanced technology.™

The engineers” design principles were founded
on ideas about objectivity and clarity of structure.
To them, the rhythms and perspicuous articulation
of the iron and glass structures symbolized the
speed of modern life. Engineering architecture as a
result was vehemently opposed to the classical
ordering principles such as those taught at the
Académie des Beaux-Arts (see section 2.5).
Concealing the structure and adding ornament were
regarded as reprehensible acts. The basis for order
and composition, the engineers argued, had to issue
from the statics and loadbearing structure of the
building.

As the twentieth century dawned, more and more
traditionally trained architects took to using techno-
logy expressively. One of the first to do so was
Hendrik Petrus Berlage.® His Amsterdam Exchange
of 1go3 is generally regarded as the most convincing
example of a building designed to the principles of
Viollet-le-Duc. By contrast with the Paris Opera
House of Beaux-Arts architect Charles Garnier
(see Chapter 2) it is immediately apparent how the
Exchange is constructed. If the Opera House makes
a clear distinction between the representative spaces
and the spaces where problems of construction have
been resolved, nothing of the Exchange’s structure
is kept from view. Its materials—brick, cut stone,
cast iron—rather than being hidden away behind
plasterwork or ceilings as was then customary, are
exposed for all to see. In the huge hall of the pro-
duce exchange, the vast expanse of floor surface and
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the slender iron roof structure are the most imme-
diately eve-catching elements. The floor of this
exchange served as a stage on which the dynamic
rituals of trade could happen at will; the roof was
lifted wholesale from the canon of structural
engineering.

The building’s material follows to all intents and
purposes the laws of matter and mechanics: there is
brickwork where the span is not too grear and the
floor plan differentiated; the much more slender and
sturdier iron is used to span the wide halls of the
produce and grain exchanges where much light is
required. Thus, the material properties have a great
bearing on the structure of the Exchange, and the
way these materials are applied and combined is
decisive to its image and ornament alike.

H.P. Berlage, Amsterdam Exchange seen from
the Damrak
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4.4 Structure and Clﬂddiﬂg Bl case the loadbearing structure) not simply as less
important than making the house “warm and liv-

In 1908 the Viennese architect Adolf Loos publish- able.™ He considered it to be of a different order

ed a polemical essay that gave a new direction to the entirely. For Loos structure was no more than a

discourse on “truth™ in structure. In Ornament wnd logistic issue o be solved independently of the other

Ierbrechen (Ormament and Crime) he asserted that an design premises. In his view, whar was hidden

excessive use of ornament 18 tantamount to criminal behind the wallpaper had nothing to do with

waste. In doing so he made no distincton whatever architecture.

berween Beaus=Arts designs and ornament based on Such an attitude was encouraged by his develop-

funcrional-structural considerations by the followers ment of the Rawmplan (see Chapter 2). Given the

of Viollet-le-Due. Both furms, claimed Laoos, traditional structural principle of fvadbearing walls

inevitably Tead to craft slavery and for thar reason applied by Loos it was quite impossible to implement

should be rejected. this spatial idea “truthfully.” The interrupting and
Loos argued thar “most modern building tasks shifting of spaces in the Moller House accordingly

were appropriate vehicles for bulding rather than produced a structure both complex and—from

architecture.”” On that account he called for an Viollet=le=Duc's viewpoint—chaotic.

unemphatic, restrained design in which good work-
manship, and not artistic considerations, should set
the tone. In his architecture the beaury of the
industrial process prevailed over that of the ornament:
“Rich material and good workmanship should not
only be considered as making up for lack of
decoration, but as far surpassing it in sumptuous-
ness. " Loos felt that the preoccupation in archi-
tecture with sivle and means of expression were in
fact long outmoded by the dav-to-day reality of
industrialized sociery. *The modern styvle is nothing
other than the product of industry: what we need is
a civilization of carpenters. If the makers of applied
art would restrict themselves o making paintings or

sweeping the street, we would have artained that
civilization.”™ Built in Vienna in 1928, twenty vears
after the publication of Orwament wnd Verbrechen,
the Muoller House illustrates Loos’s rejection of any-
thing tending towards an aesthetizing of structure,
In the Moller House structure is wholly sub-
ordinate to space. In 1898 Toos wrote: “The archi-

tect’s general task 1s wo provide a warm and livable
space. Carpets are warm and livable, He decides for
this reason to spread out one carpet on the floor and
to hang up four to form the four walls. But vou
cannot build a house out of carpets. Both the carper
on the floor and the tapestry on the wall require

a structural frame to hold them in the correct place.
LLl L]

I TG

To invent this frame s the architect’s second task.

Termsse
LRI

The Moller House could not bear out this
statement more clearly. Closer inspection of the
spatial and matenial properties reveals that Loos
regarded solving the problem of structure (in this

o Cldrhusite] NEGE Oitdohanl
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4.5 Architecture and
industrial production

In the first decades of the twentieth century the
consequences of the Industrial Revolution caused
fundamental reexamination within the design
disciplines. One of the architects concerned with
establishing a new set of design tasks was the Swiss-
born Le Corbusier. With a great many designs and
publications he played an inestimable role in
developing an architecture able to reconcile itself to
the new, radically altered conditions for production.

In the 19208 those advocating an “art of build-
ing"” seemed 1o be irrevocably losing their grasp on
the architectural production. One-offs done by
artists were steadily being superseded by products
geared to mass production and mass consumption.
In an essay entitled In the Defence of Architeciure,
Le Corbusier describes the shifting foundations of
design practice as follows: “Today among the avant-
garde. .. one has killed rwo words: ‘Baukunst’
{Architecture) and *Kunst® (Art). One has replaced
them by ‘Bauen’ (To Build) and ‘Leben’ (To Live)...
Today, where mechanization brings us a gigantic
production, architecture is above all in the battle-
ship... as in the conduct of war or in the shape of a
pen, or in a telephone.™"!

For the avant-garde designers, the necessity to
mechanize and standardize architectural production
was chiefly contingent upon the enormous demand
for houses that had arisen in the rapidly growing
metropolises (see also Chapter 3). Many modern
architects were particularly committed 1o the fate of
large masses of people in need of housing.
Standardizing the building production was to their
mind the ideal means of satisfying this demand and
so improving the living conditions of the working
classes.

The quintessential idea postulated by Le
Corbusier in the efforts to achieve an architecture
based more on mechanized production was the abjer-
type. This term he used to describe products
designed as prototypes for series and industrial
manufacture. These products, amongst which he
expressly meant complete houses, were radically
simplified and perfected in adherence to the
demands made by modern mechanized production.
An example of such an objet-type was rhe Dom-Ino
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principle he himself developed in 1916, This
involved a reinforced concrete frame that was casy
to produce and reproduce and in series could be
linked linearly like dominoes.

The Dom-Ino principle took its cue from the
reinforced eoncrere technique, which in the pre-
ceding vears had been through a tempestuous
development, one Le Corbusier had followed closely.
Reinforcing the concrete with steel enabled it to
take up large strains. From that time on, concrete
was no longer limited to span structures such as the
Pantheon, in which there was only compression
stress, and designers were availed of a greater free-
dom of form. Architecture was, in a manner of
speaking, liberated from the stiff mantle of load-
bearing walls, for centuries the only way of keeping
a building from falling down. Added advantages of
the new material were that it was cheaper,
reasonably long-lasting and easy to work with,

The design for the Maison Citrohan (1gz0),
another play on words with which Le Corbusier
indicated thar a house could be standardized like
a car, clearly demonstrated the Dom-Ino principle.
A later version of this dwelling type realized at the
garden city estate at Pessac near Bordeaux vividly
reminds one of products fresh from mass pro-
duction on the assembly line. Le Corbusier in fact
described the Maison Citrohan as a machine d
habiter: “If we eliminate from our hearts and minds
all dead concepts in regard to houses and look at the
question from a critical and objective point of view,
we shall arrive ar the ‘Machine for living,’ the mass
production house, healthy (and morally so too) and
beautiful in the same way that the working tools and
instruments that accompany our existence are beau-
tiful "

The liberation of structure
In its capacity of private house, the Villa Savoye
is certainly not the most telling example of the
standardized design product in Le Corbusier’s
canon. It is a vivid illustration, though, of the
possibilities the reinforced concrete frame had for
the further development of the plan libre (see
Chapter 2). In this respect it is interesting to com-
pare it with Adolf Loos’s Moller House. There we
saw that a differentiated organization of space is
difficult to reconcile with a simple structure. Loos

solved this problem by hiding his structures behind



I
Tk It - ==
il M ot —=
|
=il al <Al =i
FE T |

Muomwlithic cesforced comcrenc joint, patcaiedt
v Frangos ennebagae i rhpz, Hennebgue
wits the first tosuccesstully construct o concrete
jint ahle 1 resist hending or buckling 4 giant
sgep forward i il Bustory pf the concrete frame

1 Corbrasior, Dom=Ena frame

Villa Bavove, exploded views of partitions and
seructural elements

WA T R AR (L oS de autor



Pessac housing estate; 9260 Fragment ol aerial

perspective sketch

Eames House, build-up of components

Eames House, 1948, Floor plans



DESIGN ANI ANALYSIS

a “carpet.” Le Corbusier’s development of the
Dom-Ino principle brought him o a solution which
left the structure in full view.

In the Villa Savove the loadbearing concrete
skeleton is largely divorced from the spatial organi-
#ation and the fagade. Loads are taken up by con-
crete columns and floor slabs, relieving partition
walls and fagades of their loadbearing function so
that they can be placed ar will, In the resulting frec
floor plan, supporting and separating (or space-
defining) are two distinet functions served by
relatively autenomous elements: the concrete
skeleton for supporting, partition walls for internal
space-defining and the facade for chmate control. ¥

This situation brought a new design task to bear,
namely how to rear the relationship between the
building components, Le Corbusier’s solution was
to effeet a synrhesis, benefirting from the autonomy
of the various systems operative. In the first place,
he utilized the possibility of having these com-
ponents fully satisfv the demands of building and
use. The concrete skeleton, he argued, could be
designed entirely from the aspeet of optimum load-
bearing capacity and mechanized production; spatial
and ergonomie considerations would inform the
positioning of the internal walls.

The exterior oo could be designed in relative
independence of the remaining parts. As opposed to
the informal arrangement of the interior, the external
form 1s that of a pure prism. Thar Le Corbusier
regarded the pure geometry of the fagade as entirely
distinct from pracrical considerations is confirmed
by the following statement he made: “*My eves see
something thar convevs an idea—an 1dea expressed
not in words or sounds, but solelv through prismatic
forms, shapes clearly defined by light, which are
related to each other. These relationships have
nothing o do with practical functions or descriptive
cffects. They are the language of architecture. You
not only have adapred raw materials to the function-
al requirements of a project but also, transcending
these requirements, have established relationships
that stir my emaotions. That is architecrure.*

Thus, the plan libre permitcs built form and
distribution of forces to be treated as relativelv in-
dependent of one another. This puts the inextricable
bond berween form and structure as described by
Viollet-le-Due squarely into perspective. As an
alternative Le Corbusier achieved a compositional
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relationship whose kev premise was the opposition
berween the operative systems, This is best
illustrated by the contrast between the strict
ordering of the column grid and the fagade and the
informal disposition of the plan, though oppositions
of light and dark, mass and void also figure
prominently. With these means, Le Corbusier show-
ed that the monofunctional approach to building
elements crucial to mechanized production need not
result in lifeless architecture.

Le Corbusier’s act of distinguishing between
building components was the first step in an
evolutionary process that has brought today’s far-
reaching division into disciplines. It is not unusual
today to bring in a separate expert to deal with
every imaginable aspect of construction. However,
the rich variety Le Corbusier managed to create
among the components in his villas has often been
lost in the process,

Standard products
The United States was similarly engaged in pro-
grams aimed at developing prototypical, industrially
manufactured housing in anticipation of the enorm-
ous demand for housing generated in particular by
the postwar American culture of mass consumption.
One of the most prominent examples of such a
program was the series of Case Study Houses in
California.

This program involved desigmng and realizing
individual houses that were to be model houses in
many respects. They were to be dwellings tuned to
the then prevailing hifestvle of the American family,
They were to point the way to an industrial building
technology that embraced the great advances the
aircraft industry had made during World War 1.

Case Study House number 8, the Eames House,
designed in 1948 by the husband and wife team
Charles and Ray Eames, was similarly born of the
idea that building could be organized in a way com-
parable with that of the aircraft industry, The house
consists of a living #one and a studio whose roof and
fagades are built in standardized, ultra-light struc-
tural members. Columns and beams are standard
steel sections all culled by Eames from a catalogue
of industrial building products. The use of pre-
fabricated elements in housing was in itself nothing
new, of course; what was new, however, was the
attempt to build a house of components not origin-
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ally made with housing in mind, and leave them L
exposed.

Originally the house was to have been quite
different, with a bridge structure of sorts on stilts,
When the catalogue products arrived on site, though,
the architects realized that it was just as easy to
build a much larger house with that quantity of
steel. The result 15 the now famous Eames House:

It can be conceived 4s a single major argument for
the freedom technology offers to designers, if used
intelligently. By emploving industrialized off-the-
peg products, the Eameses were able to achieve an
aesthetically artractive product for a low price,
Not only that, it permitted an extremely lightweight
structure and single full-length spans. The result
offers greater internal flexibility than does Le
Corbusier's Villa Savoye, and thanks to the high
degree of transparency relates directly to the sur-
roundings, placing its oceupants slap in the middle
of nature.

This way, 2 container for a dwelling program can
be provided using a mimimum of means—and a
container is all it is. In effect it serves as a frame on
which its occupants can hang their self-build
activities. The steel structure is such that all manner
of ambiences and elements can be used to shape the
interior and the fagade, specifving functions and
individualizing the house. This 15 done by
generating oppositions much like those in the Villa
Savoyve berween the various building parts. In the
Eames House the structural frame similarly acts as
the organizing principle for informally ordering the
interior, Moreover, its designers succeeded in
effecting an engaging synthesis between the cool
exterior of the factory-produced steel components
and the warm materials used to finish the interior.

Fames House, Santa Monica, California
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4.6 Engineer’s aesthetic

As the twentieth century progressed, engineers
gradually lost their prominent position in the
development of architecture. The most important
reason for this might be the increased complexiny
and specialization in the building process, which
placed them more and more in the position of an
external adviser. Despite this development, the ideal
of a rational archirecture as postulated by Viollet-le-
Duc lives on today.

In the designs of engineers, the task 15 usually
dominated by aspects mechanical and technical such
as bridges, towers, wide-span hangars and the like.
“In these briefs the fundamental problem is thar of
the stability and assembly, of the fixings and
junctions berween clements without interference by
muluple or contradictory requirements. In the case
of a dwelling, the expression of technigue as an
acsthetic aim does not follow very easily the com-
plex spatial and cultural nuances required by this
use. "

Although the application of materials like steel
and reinforced concrete ruled out the need o avoid
bending stress ina structure, many engineers con-
tinue to strive after a unity of form and structure,
Thev are usually driven on by the argument, to-
gether with the ideal of structural purity and poise,
that the strength propernies of the marerial are berrer
exploited by tension and compression. Designers
with a civil engineering background evalve their
design principles using such means as bromorpha-
fagicad research into this relation between form and
structure. Many of their buildings are the result of
thewr methodically interpreting the geomorphic
structure and distribution of force of naturally
OCCUTTING Organisms.

Structure as sculpture
Trained as a ¢ivil engineer, Pier Luigi Nervi was a
designer who succeeded in forging a hink between
sculptural beaury and structural efficiency. His
Palazerto dello Sport, built in Rome in 1959, shows
him in full command of a well-developed sense of
material properties and applicd mechanics as well as
an elegance of hine, Nervi worked almost exclusively
in conerete. Owing to the plastic qualities of this
material he was able to fine-tune every aspect of his
buildings 1o the distribution of forces in the

118

structure. In the sports palace he did this with such
precision that one can almost feel the distribution of
forces.

Nervi's work is likewise informed by the issue of
the relationship hetween order and composition on
the one hand and the laws of structure on the other.
Of this he said: *The most advanced theory of
structures. .. can be used only to analyse numerically
a structure already designed... The formarive stage
of a design, during which its qualities and faults are
derermined once and for all (just as the characte-
ristics of an organism are clearly defined in the
embryvo), cannot make use of structural theory and
must resort W intuition and schematie
simplifications.""”

The formal idiom Nervi used i composing his
buildings took shape during a long process of
evolution. This idiom was deseribed earlier in
Chapter 1 as geometricized forms taken from
nature. In contrast to the mtellecrually constructed
Platonic geometry, the engineering tradition
generallv favours those forms whose geometric
purity is governed by an evolutionary process in
which an efficient transfer of force has been of
seminal influence on the organism’s development.

Here, then, is the essence of the ideal of a
rational architecture such as was defined by
Viollet-le-Duc, and equally the awareness that it is
fundamentally impossible to apply this ideal
universallv, For it is only in extreme cases that the
only criterion an orgamism is to satisfy 15 an cefficient
transter of force. Organisms cannot be described
from a single principle. This holds true even more
for a building, in that it invariably has to meet the
diversity of requirements made by use, production
and spatial context.




Structure of a radiolarian, magnified 1200 nmes.
“There is no doubt that any product of high
efficiency is always aesthetically sansfyving’
{Nm‘il"‘

Pier Luigi Netvi, Palazetto dello Sport, Rome  Palazetta déllo Sport, Sectipn Palazetta deftd Sport. Plan’
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4.7 The monumentalizing
of technology

The American architect Louis Kahn combined an
interest i structure with a quest for the monumental
and universal (see also Chapter 3). He believed in an
all-embracing theory of architecture, “the building’s
will to exist.™ And just as a building could have a
will, so did the material of which it was constructed.
Kahn's approach to the material he worked with is
clear from the following conversation: “Design
demands an understanding of the order. When vou
arc designing in brick vou must ask brick what it
wants or what it can do. Brick will sav, *l like an
arch.” You sav, ‘Bur arches are difficult to make,
they cost more money. | think vou could use
concrete across vour opening equally well.” Bur the
brick savs, ‘| know vou're right, but if vou ask me
what 1 like, I like an arch...” That's knowing the
order, it"s knowing its nature, it’s knowing what it
can do and respecting that™"

This call o respect the nature of material
immediately brings o mind the way Viollet-le-Duc
argued for truth with regard for material properties.
Kahn was himself less concerned with the
mechanical aspects of material, artaching greater
value o its visible, tangible properties. His remark
that *matenal is spent light™ speaks volumes in that
respect. Hiding the nature of the material or the
way a building was made Kahn considered
irreconcilable with “what the building wants to be.”

The Salk Institute at La Jolla, California, bears
out Kahn's idea that buildings must express what
they are made of. The wayv Kahn handles the
materials, in this case timber and concrete, enunciates
his wish to bring out the specific properties of the
material, Thus, “strong” concrete functions as the
bearer of the “Iightcr" wood, and the n|‘1|!u:siliur1 %
articulated between “warm™ wood and *cool™
concrete. The different ways of handling these two
materials are visible woo: distance pieces and
construction joints in the poured concrete surfaces
are not smoothed awav, and the wood features in
the fagade can be seen o be composed of smaller
clements.

In the Salk Insttute the structural {loadbearing)
and spatial configurations coincide almost every-
where. If Le Corbusier strove to unhitch the form
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of the spaces from the influence of the loadbearing 121
aspect, Kahn treated space and structure as
inseparably linked. The use of light, mobile
partitions had no place in Kahn's monumental idea
of material with a will of its own. The Salk Institute,
then, was not designed as a loadbearing skeleton to
be variously filled in. Rather, it is a composition of
bearing planes and volumes, presided over by the
relationship between mass and void, material and
space and the play of light in such space. In 1954
Kahn wrote: “In Gothic times, architects built in
solid stones. Now we can build with hollow stones.
The spaces defined by the members of a structure
are as important as the members. These spaces
range in scale from the voids of an insulating panel,
voids for air, lighting and heat to circulate, to spaces
big enough to walk through and live in. The desire
to express voids positively in the design of a
structure is evidenced by the growing interest and
work in the development of space-frames.’™

The way in which Kahn in the Salk Institute
makes the spaces held by the structure visible and
accessible was not only prompted by his desire to
expose the structuring principle to show how the
building is made. It provided at the same time a way
of dealing with the problem of services that expand
over time. The spaces in the structure were of
course eminently suited to housing services and
ducts.

This resulted in the principle of servant and
served spaces. The flexibility of use propagated by
this principle was exploited in the laboratory section
of the Salk Institute. Here Kahn introduced the
“vierendeel” system of open box girders in
structural spans that alternated filled and empty
levels.

The great height of these girders meant that the
technical facilities for the served laboratory level
could be simply accommodated on this servant loft
level and adapted without consequences for the
laborarory itself,

T

Salk Institure, Secrion and perspective showing Louts Kahinl Salk Tnsteute.
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4.8 The serviced shed

The conviction that architecture should make full
use of industrial production technology is wide-
spread among designers. The arguments put for-
ward to back this up are on the whole pragmatic by
nature and differ little from those of Le Corbusier
or Charles and Ray Eames, Standardized products
would guarantee buildings that are cheap, durable,
efficient and flexible to use. One office which closely
follows technological developments is Foster
Associates, whose designs explore the possibilities of
maodular industrial building systems.

Norman Foster explains his interest in modern
technology as having grown out of his dissatisfaction
with traditional methods of building and their lack
of control over quality, as well as the decline of the
crafi radition and the attendant lack of good crafis-
men.?' Where Le Corbusier’s Maison Citrohan
forges a link with the car industry, Foster Associates
are particularly taken up with space travel and air-
craft construction. Not content with adopting the
techniques and methods of these branches, the
forms of the designs are heavily indebred to aircraft
and spaceships wo.

One of the many examples in Foster's work in=
corporating an industrially produced modular
system is the Sainsbury Centre for the Visual Arts,
completed in 1977 (see Chapter 3). Given the
unspecified nature of the program, the Sainsbury
Centre can be conceived of as a serviced shed, a
container of hollow floors, walls and roof which
house all facilities necessary to the building’s
functioning. Most of the design decisions were
predicated upon this minimal idea of built form.

The building's structure consists of a lightweight
steel skeleton of 17 identical lattice trusses clad on
both the inside and the outside and of a full-width
span. All services are housed in the space within the
structure, demonstrating to perfection Louis Kahn's
servant-served principle. With the servant space
kept distinct from the served, the vast, freely sub-
divisible internal expanse of the latter space pre-
dominates. Including the facilities in the roof
structure (hearing, fresh air inlets, lighting regulation,
electricity, etc) and in the walls (toilets} of this
enormous area ensures optimum use of the main
space without the obstructive presence there of such
elements and svstems,
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Except for the head elevations, the building is
clad in three varieties of panel, glass, aluminium
sandwich and grilled for ventilation. The material
of the heads is expressly able to accommuodate ex-
pansion or contraction of the volume. Here all-glass
walls completely withour glazing bars have an open-
ended effect in every sense.

Modular design methodology and extensive serial
production of components makes it casy to control
the way a building is put together. Applying an
industrially manufactured building svstem facilitates
using products of a high quality and great durability
without expenses getting out of hand. Problems of
linking building parts need only be solved in a single
module once again using technically advanced
solutions. Finally, it it possible to test the svstem
theroughly prior to building so that potential
technical deficiencies can be recognized and
overcome hefore production commences.
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4.9 The dramatizing
of technology

In the 19hos Archigram, a group of English archi-
tects, introduced new ideas about the significance of
new technologies for the architectural idiom. In a
string of utopian designs they sketched a picture of
the modern city that scemed to have renounced for
good the idea of a static architecture. The city of the
future they presented as a vast communication net-
work which milks the potenrial of rechnology and
mass media, and subjects society to an unremitting
process of change. Proceeding from a general optim-
ism towards technological progress, Archigram
portraved a future society whose principal supports
were themes typical of sixties pop culture such as
mass communication and mobility.

What is remarkable about the schemes of Archi-
gram is that they make almost no attempt to contri-
bute to technological progress as such. The group
was almost exclusively interested in the expressive
potential of technology, more particularly “the
seductive appeal of space-age imagery,” the
principal source of their ideas.*

The images sketched by Archigram were them-
selves highly seductive, and did much to contribute
to a renewed public interest in the technology of
building. With the completion in Paris of the Centre
Pompidou, a building generally considered to be
indebted to Archigram’s ideas, there was indeed a
mass enthusiasm comparable to the reception given
by the general public to the glass palaces and
engineers” buildings at the end of the nineteenth
century.

Completed in 1977 to a design by Richard Rogers
and Renzo Piano, the Centre Pompidou is a cultural
center containing exhibition space for modern art, a
library, centers for industrial design and music as
well as office spaces and a cafeteria. Just as in the
Sainsbury Centre, the brief called for a flexible
building; to design one Rogers and Piano turned to
the mediagenic imagery of Archigram.

The Centre Pornpidou has much i common
structurally with the Sainsbury Centre. Both pro-
ceed from the principle of the serviced shed. The
Parisian building consists of a steel skeleton con-
struction with lattice trusses each spanning the
entire floor area leaving an unobstructed floor area
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on each level of 166 x 45 meters. All comparison
fades, however, when we examine the organization
of the services. If Foster's building tucks these into
its skin, Rogers and Piano with a fine sense of irony,
drape them around the exterior, as if o give
spectators a glimpse of the building’s innards.

The tubular structure containing the escalators
are slung from the steel skeleton by colossal poured
steel consoles specially designed for the project.
These solve a problem raised less by the bricef than
by the architects themselves. Putting the techno-
logical and structural aspects of the Centre Pompi-
dou on display is not of practical use. In a certain
sense technology here is treated as decoration, is
dramatized in order to give the building a face of its
own. Other than with the Sainsbury Centre, the
Parisian building, through its countless allusions 1o
industrial processes and its machine aesthetic,
evokes unmistakable associations with familiar
images. Without direct reference to the building’s
program or context Rogers and Piano give it the
aspect of an oil refinery.

Another example of a building which dramatizes
the structural features is the Kunsthal of Rem
Koolhaas’s oma office. Completed in 1g9g3, this
Rotterdam building is home to many temporary
exhibitions. It is distinguished from other museums
by not having a collection of its own. This shifts the
focus from amassing and managing a collection to
responding flexibly to the most immediate trends in
the arts, with the accent always on the intensive
experience of the exhibited work. Interlinking the
rooms is a complex circulation system, a labyrinth
confronting visitors with a succession of surprising
and contrasting experiences.

Externally the Kunsthal is a flat box shoved up
aganst the dike terminating the park mn which it
stands. A service road along this dike and a ramp
leading from the dike down to the park, slice through
the mass, dividing the box into various spaces, each
distinguished in terms of structure. The differing
principles involved are often juxtaposed with no
transition at all. For instance, the entrance hall and
auditorium directly adjoining the ramp slope in
exactly the opposite direction to the ramp itself.
This effect is brought out further by having rhe
columns in the entrance hall adhere to the tilting
floor, so that this space seems to float as an
independent element within the building. The effect



Rivhard Roaers and Beneo Piang, Cenire

y RBogees and Prana, Contre Pompidou
Pk Archagram, “Interchange Can™ project, gz V1 o ima A bt - - Y Ml
1 =



Cast steel consoles in production, each weighing

(oo0 kilograms

)

Columne-girder joint attached 1o console

Girders conveved ro the site by night



DESIGN AND ANALYSIS

15 to turn every logical connection between form and
distribution of forees on its head. The forces follow
a path almost impossible to plot and “will certainly
not aceord with the laws of nature™ but give the
exclusive impression that this building has no truck
with gravity

Just as with many buildings we have examined in
this chapter the Kunsthal stretches at the hmits of
whar is structurally feasible. This has absolutely
nothing to do with cthcient and cconomic use of
material or a lueidly built structure. Here knowledge
ol building technology takes second place o the
creating of theatrical effects, with the loadbearing
structural principles changing with cach space like a
set change for cach new scenc in a play,
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Marerial study of Centre Pompidou
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5.1 Introduction 132

Fvery science needs words, a language, to be able to
exist. It 1s impossible to communicate in a held of
study without establishing a language and defining
terms. Such terms are a prerequisite if thar field is
10 be developed scientifically, Thus, defiming and
classifving concepts serves to structure knowledge
and give insight into a particular discipline.

There are several ways to classify architecture
and urban design, depending on what we want from
it Estate agents generally use divisions relating o
the housing market, Designers, on the other hand,
uften base their classifications on spatial and formal
features, This rather more specific form of sub-
division usually features the concepts of type and
typology.

Within the design disciplines there are at least
two reasons besides communication for turning to
a typology of building. The first stems from the
need to be able to analvee and discuss the existing
production; the second is in the interests of design-
ing. Though both are related to form and are
themselves closely hinked, lack of insight into the
differences between these two tvpologies can lead
to misunderstanding.

A tvpology tuned to analvzing the design

analyvtical typology——should give researchers the
means to name the various elements of a building or
city and deseribe how these elements it together in
a compaosition.

Dyesigners, on the other hand, will primarily need
a typology on which to base possible design decisions.
For such cases Philippe Panerai uses the term

generative tvpology.' We might regard such a
tvpolozy as deseribing the reproducible system of
related design choices. A type in this sense can be
used, depending on the situation, to generate a new
design. A type can be stashed in the “memory bag,”
transported elsewhere and unpacked. Looked art this
way, a tvpe can be defined as the bearer of design
experiences pertaining to a similar issue—a standard
solution, if you like. Designers, depending on their
experience and the studies they have done, look to a
generative tvpology. We are less concerned with
different classifications as such than with the
principles of classification.

Material protegido por derechos de

autol
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5.2 The development of “type”

“Type” derives from the Greek word “typos,”
whose extremely wide-ranging meaning is indicative
of, and applicable to, many nuances and variations
of the same idea, such as “model,” “matrix,”
“impression,” “mold”™ and “relief.”?

From the eighteenth century on, type is used as a
classifying tool, as in Linnaeus™ famous plant classi-
fication system. There plants are arranged or
classified into families with common charactenistics.?

Quatremére de Quincy
The notion of type entered the architectural dis-
course based on this meaning. In his encyclopaedia,
the architectural theorist Quatremére de Quincy
(1755-1849) defines tvpe as follows: “The word type
is also used synonymously with ‘model,” although
there is between the two a difference thar is easy
enough to understand. The word *type’ presents less
the image of a thing to copy or imitate completely
than the idea of an element which ought itself to
serve as a rule for the model. .. The model, as under-
stood in the practical execution of the art, is an
object that should be repeated as it is; the type,
on the contrary, is an object after which each (artist)
can conceive works of art that may have no re-
semblance. All is precise and given in the model;
all is more or less vague in the type. At the same
time, we see that the imitation of types is nothing
that feeling and intellect cannot recognize, and
nothing that cannot be opposed by prejudice and
ignorance,

“This is what has occurred, for example, in
architecture. In every country, the art of regular
building is born of a preexisting source. Everything
must have an antecedent. Nothing, in any genre,
comes from nothing, and this must apply to all of
the inventions of man. Also we see that all things, in
spite of subsequent changes, have conserved, always
visibly, always in a way that is evident to feeling and
reason, this elementary principle, which is like a sort
of nucleus about which are collected, and to which
are coordinated in time, the developments and va-
riations of forms to which the object 1s susceptible.™*

In this definition, in which Quatremére de
Quincy wants to impress that an abstraction is at
issue, three aspects of “type” assume prominence:

Quatrémere sets “type” against “model™; type is
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emphatically conceived as the result of a long
tradition (“Everything must have an antecedent™);

a type 15 able to change. While this may apply to
formal variations when developing a design, the type
can itself be fundamentally modified and evolved
further (“the developments and variations of forms
to which the object is susceptible™).

In Quatrémere’s dehnition, type is defined as
“more or less vague.” Taking the type as basis “each
(artist) can conceive works of art that may have no
resemblance.” According to the Italian art historian
GL.C. Argan, who revived Quatrémere’s text in the
19bos, it is the internal form-structure that unites
works based on the same type.” A thorough analysis
of this internal form-structure would then reveal the
similarities between the two objects.

The primary aim of Quatremere de Quincy’s
defimition was to draw up an analytical system of
classification but it can also be interprered as a
generative typology.

Durand

In contrast with Quatremeére de Quincy's encvclo-
paedic concern the French architect J.N.L. Durand
(1700-1834) developed in that same period a system
of classification that addresses the production of
architecture. As a teacher at the Ecole Polytech-
nigue, the counterpart of the Ecole des Beaux-Arts,
he wrote two complementary books, both intended
as generative typology.” In the first, the so-called
Grand Durand, he presents an exhaustive typo-
logically arranged overview of buildings influential
at that time. In the second book, the Précis des
Legons d"Architecture données a 'école polytechnigue,
Durand shows a series of building components
presented as standard solutions for numerous design
problems that might occur. The remainder of the
book consists of directions on how to reinterpret
these forms. Durand drew all the building com-
ponents on the same grid, thus producing a design
manual in a building-block typology.

We can regard Durand’s typology as a catalogue
of “empty forms,” forms that do not refer to a
specific use or program but are open 1o every
potential content. This made his work an ideal 1ool
for the engineers of the Polytechnigue, enabling
them to design at speed the buildings required by
the new regime. Prefectures, prisons, markets—
whatever Bonapartian centralization and national
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economi¢ reorganization needed simply flew off the
drafting table. In practice the examples were often

copied exactly, the type being used as model for the
designs.

Unlike Quatremére, Durand conceived the type
as a fixed example, and based his typology on the
formal features of buildings or components, Design
using Durand’s typologies is a matter of compiling
components of fixed form. This radically alters the
relation berween a building's formal characteristics
and its content. If type according to Quatremére is
inseparable from its historic and cultural conditions,
Durand, on the other hand, used his typology in
independence of this original context.

The functionalists
For the functionalists of the 19zos and 19308, typo-
logies played a fundamentally different role. These
designers approached their designs from a functional
rather than a typological angle, in which primacy of
form gave way to primacy of program. Here “type”
was used in two ways: first, to classify buildings
according ro function and second, in its capacity as
model.

Neufert's Bauentwurfslehre and Pevsner's
A History of Building Types are examples of the first
category.” Both books are divided according to
building programs; hotels, prisons, rail stations,
offices, etc. Pevsner’s gives an ordered overview of
major buildings, taking no account of the spatial
composition of the examples. Neufert's buildings,
on the other hand, are stripped of their formal and
sparial characteristics and reduced to function-
organizing diagrams giving the specific solution to a
functional problem. At first sight this function-
based approach provides a handy division to the
book. If you want to design a theater, for example,
you open the book at theaters, for a school you turn
to the chapter on schools, and so forth.

Besides these functional typologies, the
functionalists used the rype as a standard or model.®
The break with the past that they advocated meant
rejecting every form of historical example.
Therefore, they regarded the type not as the out-
come of a historical development but as a standard
solution to a standard problem. In the discourse on
the “minimum dwelling” they spoke of standard
types, dwellings that needed to be developed for a
standard family. These designs formed the proto-
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tyvpe for a new solution to be repeated in series.
The model-based role these “type plans™ fulfilled in
the mass production of dwellings brings to mind
that played by Durand’s typologies in the nine-
teenth century.

Typology and morphology
General dissarisfaction with whar functionalism
produced in architecture and planning gave a new
thrust in the fiftics to discussions on typology. Part
of the cnncism levelled at functionalism concerned
the functionalists™ lack of a valid theory of form.
These critics saw typology as a major element for
such a theory.

Particularly in Italy, where the break with the
past in the architectural debate had been less drastic
than among Northern and Western European
modernists, a form-based typology reemerged in the
spotlight. The most important protagonists of the
new discourse were Saverio Muratori, Carlo
Aymonino and Aldo Ressi. They focused their
research on the existing city and historical continuity,
using typological studies as an instrument to analyze
existing urban fabrics. This places them diametric-
ally opposite the functionalist approach in which the
type was viewed as a new discovery, with no ties
with the past, on which to found a new series.

A milestone in this development is Muratori’s
Studi per una operante storia urbana dv Venezia.®
Together with professors and students of the
Istituto Universitario di Architettura, Muratori
evolved a method of analvzing the form of the city
in relation to the typology of its buildings, later to
become known as morphological and typological
research into urban form. This he did by examining
parts of Venice in terms of its urban form on the
one hand and of regularly occurring elements there
such as dwellings on the other.

The most important conclusions of this study
were as follows:

— the type develops its specific fearures in a concrete

situation only, that is, within the built fabric;

the urban fabric develops its specific features only

within the urban structure or in a greater urban

context;

the whole of the urban organism can only be

understood in its historical perspective.'™
Murarori used this research to develop new

methods of architectural and urban design by ana-
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Ivzing the historical city. The subsequent progress
of this rescarch was largely carried by practicing
architeets.” The architect Carlo Avmonine, for
instance, refined the notions of city-form, type and
development processes introduced by Muratori by
applving them o other Furopean metropolises. ™
Though the tvpological analvsis by the architect
Aldo Rossi embroiders on Avmonino and Muratori’s
investigations, it does not focus primarily on the
relation between building typology and city morph-
ology. Rosst carried typological rescarch further in
the direction of architectural design. His investi-
wations concern the distilling of architectural types
from the urban fabric. The tvpes thus acquired he
defines as hstorically immutable, irreducible pri-
mary clements of architecture.” In Rossi™s eves
these examples are deeply rooted in man, cternally
valid rvpes allied to the notion of archetype em-
ploved by the psychoanalist Carl Gustav Jung. '™

In addition, Rossi credits the tvpe with a cultural
dimension: g specific tvpe represents not only the
abstraction of a certain built configuration but is
simultancously a bearer of cultural meaning. These
“distilled™ tvpes
arcade

clementary house-form, tower,
keep returning in Rossi's own designs.
The main similarity between the work of Murator,
Avmoning and Rossi is in the significance all ascribe
to the tvpe. It is for them a means of guaranteeing
historical continuity in the evolurion of architecrure
and planming. The cruaal difference between them
lics in their opinion of how changes in the urban
fabric can take place. In the ideas of Muratori and
Aymaonino, the typological characteristics of build-
ings in the city are persistent factors i the urban
fabric, characteristics whose development is influenc-
¢d by historical and cultural conditions. Access,
fagade composition, internal organization as well as
plot lavout are constantly recurring clements in the
city. Changes in these structures are effected cither
by changes in the conditions under which a tvpe is
applied, or by specific design interventions in the
typulogical characteristics of the built environment.
For Rossi, by contrast, the tvpes distilled from
the existing city (archervpes) are historical constants.
In his approach, changes in the urban fabric are
triggered off by changes in the order of these fixed
clements (tvpes) ina new context.' An example of
this approach s Rossi’s design for the ciry hall in
Trieste of 1974, Inat, he welds recogmzable forms

138

from the past, including their cultural charge (the
original meaning of the tvpological elements carried
over to the present) into a new complex of buildings
whose elements together take on new meaning,

In the earlicr-named article by Argan, in which
he calls for renewed attention to the 150-yvear old
definition by Quatremeére de Quiney, he interprets
tvpology in the light of the ongoing discourse.

If Quarremére is concerned with an abstraction,

a reduction of the built object, in Argan’s view the
type is the abstraction of a serfes of buildings and is
derived from their common structural features, “In
the process of comparing and formulating mdividual
forms to determine the tvpe, the specific properties
of the individual building are eliminated and all
those elements that make up the unity of the series
are retained, and those elements alone. The tvpe is
thus expressed as a diagram, arrived at through a
process of reduction, of the totaliny of formal varia-
tions on a common basic form. If tvpe 1s the result
of this regressive process, the basie form vielded
cannot be conceived of as a purely structural frame-
work, though it can as an internal form-structure or
as a principle that carries within iself the potential
of endless formal variations and even of further
structural modification of the tvpe self,”"™

In this text, which can be conceived as a polemic
against the functionalist understanding of tvpe,
Argan firmly reestablishes type in relation to exper-
ience and tradition. In ar the design-related aspects
of typology prevail, aspects which in Quatremeére de
Quiney's analysis-based definition are only implici-
tly present, Thus, Argan stresses the distinction
herween two moments in architectural design: the
maoment of the process of type formation, and the
moment ol form specification.

The process of formation, the phase in which the
tvpe 1s specified and developed further, Argan
describes as a “process of comparison and addition.™
Here the basic form commaon to a series of buildings
is derived by reducing that serics, and is rendered as
a fypological dragram. This basic principle, the
internal form-structure, contains the possibiliny
of endless variations in form and even of structural
muodification. Onee chosen as the foundation for a
design, according to Argan, the tvpological diagram
loses its historically determined meaning to become
available for the further development and form
specification of that design."
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In the second moment, form specification or 139
invention, the design transcends the typological
diagram and with it all solutions credited to the
historical tvpe. This invention of form is the
designer's answer to the specific demands made of
the design, as well as his statement about the formal
idiom of its architecture. This, Argan contends,
is why implicit typological aspects are attached to
this second design phase. In Argan’s approach the
typological moment represents the relation of the
design to the past, and the moment of invention
represents its relationship to the present and future.

Influenced by the Italian contributions, the
seventies ushered in a tvpology discourse on a world-
wide scale.™ In Europe it was the so-called Ration-
alists, taking their cue from Aldo Rossi, who
persistently dominated the discussion."

The main subjects of the discourse were the
interaction berween tvpology of buildings and
morphology of urban space, and the role of typology
in determining architectural form.

In their practical application in research and
design, typologies are used in three different though
complementary wavs. First, they are used as an in-
strument for systematic architectural and planning
research; second, as a means of investigating the
divergent aspects of architecture and planning as
mutually related. Finally, typologies are exploited as
a design tool.
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5.3 Typology and design 140

After this historical overview we shall examine the
relationship between the concept “type™ and the
design. In the context of this book the most relevant
question 1s how designers can turn their knowledge
of examples to practical use. For this purpose we
will look more closely at three aspects in the relation
of typology o design using Argan’s approach as a
basis. Three analyses of designs help illuminate
these aspects and the way they relate.

Coneept and type

The hirst aspect concerns the degrees of abstraction
in each step of the design process, As explained in
Chapter 1, the design process can be conceived of as
a cyvclic or repeating process deepened further by
the choices designers make during their work.
The process deseribed there reaching from concept
to final form is further subdivided in Argan’s rext
into whart he calls a “moment of tvpology™ and a
“moment of form-invention.’

Even though the theory places the ideas of con-
cept, tvpe and design in opposition, in practice there
is a graduated series. Together the three above ideas

trace a scale from abstract (concept) through
schematic and reduced (type) to conerete (design).
This difference in abstraction berween the design
stages is essential to designing on the basis of typo-
logies, in that the degree of abstraction 1s a means
ol measuring the degree of freedom when aking the
next design decision. Thus, the concept of an
apartment building free-standing in the landscape
is general enough to offer an unlimited number of
possibilities for further development; once the build-
ing type has been fixed, say in a fan-shaped tvpo-
logical diagram, some variation s still possible
though the choice is now more hmited; only when
the final form has been chosen does the design
exhibit its own characteristic features,

Tvpological levels
A second important aspect when designing from
tvpologies 15 the relationship between design
decisions, This brings us to the gquestion of typo-
logical levels. A tvpological level can be regarded as
a scale of planning in which the design decisions
present a unified system of choices. The number
of tvpological levels {or lavers) in a design is not

Alvar Aalwo, design skerch for Mewe Vahr
apartment building, Bremen, 19581962

Plan of Newe Vahr

Meeanon] Hillekop hotSing [ Rotteérdani;
1985 -1984. Floor plan
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IJ-Plein
An example of deliberately manipulating and trans-
forming an existing type into a new one is the urban
design for the western part of the IJ-plein develop-
ment in Amsterdam-Noord by oma, Rem Koolhaas's
office. High-rises were rejected as a solution during
the initial phase, and the designers looked for an-
other lavout form in which to realize their original
point of departure (a view out across the waters of
the I for evervone). Their choice fell on a type
based on a design by the Luckhardr brothers for a
residential sector in Berlin. This unrealized design
of 1927, “Stadr ohne Hofe,” is configured as a pair
of repetitive units, a long slab flanked by a sequence
of urban villas. This well-defined layout type
enfolds a communal green space with access on the
outer side of each layour unit.™

An analysis of oM’ initial sketches can help us
reach a hypothesis about how transforming the
Berlin type has led to the composition of the western
part of [J=plein. In this process we can see trans-
formations as much at block configuration level as at
that of street and access.

At block configuration level the Berlin design can
be broken down into two series of cube-shaped
blocks with a slab to either side. The internal
structure of the form here can be rendered in the
typological diagram of eight cubes and two beams,
The first transformation this diagram undergoes is
to be rotated to fit the site, which means dropping
two of the square blocks. Then comes an important
step; the two halves of the configuration of blocks
are slid away from each other, freely siting the urban
villas. This is what we call a transformation of type
——a new type has been generated, a string of urban
villas set before a slab, In the new type the slab
functions as a stage set against which the urban
villas stand out as discrete objects.

The following imaginary step is to lengthen the
right-hand slab and add two sequences of three
discrere blocks o the ourside of this elongared slab,
By siting the urban villas opposite the large open
spaces, the spatial impact of the villas in front of the
slab is exploited to the full.

At street and access level a complex process be-
gins, Essentially this entails that the onginal access
typology—a cluster of slab and four urban villas
organized as an open urban block—has been
dropped by oma and supplanted by an access made
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subordinate to the architectural detailing of the
western part of the plan. Where the Berlin scheme
proposed a systematic alternation of street-block-
(open) central court-block-street, oma treat these
components as self-sufficient elements in a com-
position configured in strips. The arrangement of
clements is dictated less by the need to provide
public (street) and semi-public (inner court) zones
than by the will to generare a montage of zones of
varving ambiences ar street level (see also Chapter
2). In this new arrangement the street intercedes
berween the long block and the row of urban villas,
mverting the original lavout and thereby the access
tvpe to generate a new relationship between public
and private at ground level.

La Tourette
Using an existing type does not necessarily lead to
its transformation but can result in its mutation and
a new interpretation of the rype. Le Corbusier’s
monastery of La Tourette near Lyons is an illumi-
nating example of such an approach, Built berween
1953 and 1960 in the French village of Eveux-sur-
Arbresle, this complex can be regarded as a larter-
day interpretation of the traditional monastery tvpe
built around a cloister. In the traditional monastery
is a building type that has changed little over the
centuries, one crystallizing the idea that a monastic
community should offer as much space for prayer as
for the activitics its members are obliged to under-
take.” The Western European monastery type
reaches back to Roman and Byzantine castle com-
plexes and consists of a quadrangle surrounded by
arcaded walks. Around this cloister are arranged the
church, the study areas and other communal spaces
for the monks or nuns, and the individual bedrooms,
usually located upstairs.

Le Corbusier took this traditional monastery type
as his model. However, the main feature of the
monastery principle, the walled quadrangle sur-
rounded by arcades, is so radically altered in Le
Corbusier's scheme as to amount to a complete
revamping: whereas in historical monastery archi-
tecture the courtyard 1s surrounded and protected
by the remaining masses, in La Tourette these
volumes are lifted up. The arcade containing indi-
vidual cells now sits on the third floor. This leaves
the church, held at arm’s length and scarcely taller
than the rest of the monastery, in a less dominant
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Fontenay monastery, twelfih century Typological diagram of monastic church and
cloisters

Le Corbusier, La Tourerte Friary,
Eveux-sur-Arbresle, 1957 Plans of La Touretie Friary
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pusition in the complex as a whole. The hiving area
includes numerous communal spaces, including the
library and the dining hall, interconnected by fout-
bridges. This new response to the onginal tvpe s
largely a result of the steeply graded sive of La
Tourette and the elevated volumes. As the building
1s raised on pilotis, the slope runs through the
courtvard of the monastery, The original meaning of
the monastery courtvard is changed utterly as a
result: instead of a space sereened off and protected
against hostile nature, thar very nature 15 brought
into the courtvard. Indeed, in the twentieth century
nature has lost 1ts hostile nature; more than that, it
has become a place of sanctuary. The “unspoiled
nature” penerrating deep into the courtvard under-
lines the meditatnve impact of the new monastery .

Y et these reinterpretations do not affect the essence
of the rraditional tvpe; the changes rake place ar
tvpological levels that prove incssennial to the
*monastery-ness” of La Tourctie. Imitating the
traditional 1vpe at the level of the configurarion

of the tvpe’s guintessential components (guadrangle
and roofed passages) in La Tourette’s case evidently
generated more than just the freedom o radically
process other major components of the building.
For at the level of architectural detailing, too, it
allowed every literal reference 1o existing examples
to be cast aside without this requiring that the

nal tvpe be transformed into somerthing new
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Typological experiments in Frankfurt
A good example of an urban design in which the
various vpological levels of the urban plan are
lucidly drawn together is the Romerstadt district
in Frankfurt.

The district belongs to the Nidda Valley project,
one of the large housing projects in the 192os that
gave the avani-garde the opportunity to put into
practice all the aims of functionalism on a large
scale. The project was one big experiment on all
levels of planning: with “Siedlungen™ or new forms
ol expansive urbanization at the urban level, with
lavour forms at the level of the Siedlungen, and
with housing tvpes at the level of the development.

Together with other famous urban experiments
such as the English garden city and the School of
Amsterdam, the Frankfurter Siedlungen are often
regarded as major steps in the gradual transinon
from the traditional nincteenth=century city of
perimeter blocks to the twenteth-century ity of
murdern, open row layours.**

Romerstadt, bult in 1g27-1928, occupies a key
position in the series of Siedlungen. The urban plan
and its architectural detmling can be considered as
an attempt to sythetize the qualities of the traditional
city with the functionalist demands on housing
{see Chaprer 2.9).

Romerstadt nestles between the through road
“In der Romerstadt™ and the River Nidda. Its basic
arrangement is simphcity itself: a number of resi-
dential streets running parallel o the Nidda are
bisected by an aceess road. This arrangement was
muodificd to accommaodate the gqualities of the site
and its surroundings (sec Chapter 6).

Ernst Mayv and the design team set out 1o create
legible urban spaces with the design resources and
vocabulary of modern architecture  They respond-
ed ty the functionalist demands of light, air and
space for cach dwelling unit and a differentiated use
of specific housing tvpes. Typology playved a three-
tiered role in creating the required urban space.

At the level of the district as a whole there is a
differentiation in block tvpes to create a composition
of blocks. By introducing differences into the layout
forms the designers stressed the hierarchy of the
scheme’s components while distinguishing between
public, semi-public and private realms.

At the northern edge, for instance, the through
road 15 marked by taller development shielding the
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district from the road; the dwelling types in the taller
blocks are oriented to the sun. Similarly, the access
road to the district, in its winding descent through
the hilly terrain, is pointed up by a pair of taller
blocks.

At the level of the building blocks the open row
development is deformed at a number of places 1o
accommodate the blocks in the composition of the
district. As opposed to the western part, the streets
in the east curve with the underlying landscape,
giving it a different character. Where the residential
streets meet the access road, the heads of the blocks
are rotated and set square to this road. This kink in
the heads spatially marks off the central courts be-
tween the open rows and gives the residential streets
in the design a high degree of intimacy. On the side
of the winding access road these rotated heads give
the latter extra emphasis.

In the neighborhoods the open rows are separated
from one another by informal footpaths, which are
equally a link between the neighborhoods and the
belvederes on the southern rim of the district. Here,
for the benefit of the view, the open blocks are re-
placed by a single row in which taller blocks set at
right angles mark the vantage points to the landscape.

At the level of the house and its immediate
vicinity the residential streets exhibit a relationship
essentially comparable to that enjoyved by the open
rows. The houses have a public street-oriented front
and an informal garden-oriented rear.

Although sunlight had no decisive effect on the
composition of the district, the relation of house to
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sun was very much a focal point at the house-tvpe
level. Dwellings on the north side of the street have
their kitchens at the rear (the cold side) and a second
large room set on the sun-oriented facade. At the
same time these houses have a capacious front
garden, though this is mainly for ornamental pur-
puses in view of the open siting.

The houses on the south side are orgamzed
differently. In these narrower units the kitchen is
located alongside the front door. There being no
front garden, this door has only a front step to
separate it from the street. To lessen the possible
lack of privacy ensuing from this proximity, the
entrances to the south side houses are screened
off by a wall. Here dwelling is concentrated entirely
onto the private garden side. This distinction be-
tween dwelling types on the north and south sides
of the street throws up an asymmetrical street profile.

Ernst May, diagram showing the development
from perimeter block to open row layout
{Lerlewban)
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In landscape architecture, there has been little of a
well-defined debate on typology. It is only during
the last ten years that books on typology relating to
the compositional system in landscape architecture
have begun to appear.

In the seventeenth and eighteenth centuries rules
did exist about the place, size, shape and material of
{green) elements from which gardens and courtyards
are composed. This visual system, a component of
the landscape-architectural composition, consists of
a series of elements of (arche)tvpe that individually
and united are a representation of nature. The
French garden cultivated in the seventeenth century
contained a variety of planting forms (lawn, wood)
and water elements (spring, cascade, ornamental
pond, rivulet). These elements all had a prescribed
size, scale, place and material.

In the second half of the nineteenth century, at
the time of the large-scale restructuring of Paris
under Haussmann, the need arose for a typology
of green elements geared to production. So-called
model books were compiled of the countless elements
determining the design of urban space. J.C. Alphand,
Haussmann’s garden architect, published in the
period 1967-1873 Les promenades de Paris, a book
cataloguing models of promenades, squares, parks
and street furniture—a Durand for urban space.

Typology of the cultivated landscape
There is a long tradition in agricultural engineering
techniques of reclaiming and exploiting the land-
scape. This is particularly true in the Netherlands
where one finds a typology of drainage models that
reaches back to the method of reclamation as
practiced in late medieval times. This method
produced a layvout of long thin parallel strips of land
and ditches. In the sixteenth and seventeenth cen-
turies, this schema was given a rational approach
and transformed into a reclamarion typology with a
square or rectangular grid pattern. These schemas
gained broad acceptance in land reclamation projects
in and out of the Netherlands on the strength of
tracts issued by the Leiden Surveyors School.
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6.1 Introduction

Designing 15 not done in a vacuum. Designs are
made for a specific place in a specific environment
imbued with 1ts own history. These characteristics,
the constraints of the site, comprise the context in
which a design s set.

The dea of context has plaved a particular role
in architecture and planning. While it would seem
perfectly logical to the lavman that the site and its
surroundings should influence the design, for
planners 1t 1s not as simple as that. The main pro-
blem stems from the fact that “context™ 15 no clearly
defined phenomenon bur different cach time.

Context s not tied to a particular physical or
tempaoral scale. The most tangible data—topo-
graphy, existing buildings, existing functional links
—as well as indirect factors—the origin, history
and current significance of the place—ocan likewise
make their mark on the design,

Thus the question of how the features of the site
impinge upon a design has no cut and dried answer,
This is something thar designers themselves decide,
and is contingent on their ideas and on the site in
question. Whether an intervention in a large-scale
landscape or the conversion of an existing building,
a short operation or the onset of a long-term trans-
formation process, all these approaches require thar
designers choose a stance on the context of their
design.

And because context 1s never the same, 1t s
important how they interpret a particular site.'
Therefore, knowledge of and insighr into the site are
essential. The designers” interpretation of the context
enables them to fix their own design premises, In
addition, this insight can help pinpoint the problems
of a site and subsequently formulate the design task.
Finallv, awareness of the planning constraints means
that a proposed intervention can be made intelligible
to others and so open to discussion.

We shall now examine the role the context
of landscape or city can play in a design and the
resources used o address the relation of design
to context, Our analvses will focus on the relation
between the site, the design response, the means
emploved and the design ultimately produced.
These analyses are hypothetical in character and
cach time may be regarded as an interpretation of
a design and the role context plavs in it
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The examples given below are divided into two
series; interventions i the landscape (b.2—6.5) and
interventions in urban arcas (6.6-6.9). In cach series
the complexity of the context is gradually stepped
up; this is because the successive stages of develop-
ment in landscape and city are conceived as separate
“layers” that become superimposed over nme.

The more lavers the greater the complexity of the
context, i.e. the number and nature of factors in-
fluencing the design. Together the separate layers
constitute the context. Any subsequent design
operation adds a fresh laver that combines with the
existing ones to determine the context tor future
interventions.

Stacking of *lavers'
transformation
the designed structure
spontaneous growth
architectural landscape
cultixafud Tandscape
natural landscape
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Time is a crucial factor in what is often a continuous
process of landscape formation and development.
The growth rate of trees and the gradual build-up
and breakdown of inorganic matrer by, say, erosion
are slow processes when compared with building a
house. All the same, these so~called natural processes
can be subject to sudden change as a result of natural
phenomena such as flooding. They can equally be
influenced by man’s activities—for instance the
restructuring of large areas through reclamation.

Layers
Landscapes can be regarded as a stacking of hori-
zontal layers over time; one layer provides the spatial
context for the next, and so on. This composition
can be determined by a natural system, such as the
deposit of lavers of clay over peatland. The upper-
most layers can likewise be regarded as the context
for deliberate interventions by man, such as the
close-knit system of dikes, settlements, farmlands
and drainage ditches in a polder. Hallmarks of the
lower-lying lavers of the landscape filter through
this pattern of visible spatial elements. To take one
example, the Spanish Steps in Rome recall the
underlying relief lines of the city.

We may conceive the composition of the land-
scape as an active processing of the preexisting
layers through the interaction of three systems
— natural, cultivated and architectural.

Nature, cultivation and architecture
The natural landscape is the result of the effects of
organic (living) nature on inorganic matter, such as
plants on sand and clay.

The cultivated landscape is the result of the effects
of a cultivation system (e.g. water management or
agricultural exploitation) on the preexisting natural
system.?

The architectural landscape is the result of a
conscious architectural processing of the natural
and cultivated landscape into a formal, architectural
composition.’

The following sections of this chaprer examine
these three landscape tvpes. The cultivated landscape
is examined using a Dutch “polder” as example.
The architectural landscape uses six examples:

a polder, rwo villas, two gardens and a park.

Isometric of landscape of superimposed layers
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6.3 The natural landscape

The expansive systems of mountains, gorges, plains,
forests and scas we call landscape came about
nmaturally {ie. unaided by man) over an immense
period of time. This natural landscape is the product
of exchanges between a physical svstem (inorganic
matter such as sand, clay and pear) and a biotic
svstem (the life forms of plants and animals). The
natural development and dvnamics of| sav, erosion
or tidal movement through wind and water currents
govern the shape of that landscape to this day*

This original structure, what we mighr call the
{‘r=comtext, 15 the basis on which man’s interventions
take place. In rock landscapes such factors as a solid
ground on which to build and a safe altitude are
reasons not to intervene unduly. Ina river delia
such as thar of the Netherlands, by contrast, it is
necessary o continually regulate the landscape and
modify the terrain to sustain human life. In the
Netherlands not a single square meter of land has
been left unturned, so the Duatch situation s a
good illustration of how natural landscape can be
developed into a cultvated landscape.

The geology of the Netherlands is largely made
up of clav, peat and sand, and in most cases has
been reclaimed and worked since medieval times.

Sand and clay are composed of tiny grains; sand
particles are larger, providing a sturdy foundation as
well as possessing great porosity.®

The sandy arcas in the Netherlands form such a
stable basis, what we call a “geographical skeleton™
with clay deposits and peat growth in and alongside
it. This skeleton is comprised of the sand beds of
the Fast and South Netherlands, the shingly and
sandy midstream beds of the rivers, and the
elongated sand banks and barrier bars. The latter
lic in a north-south direction behind the present
coastline,

The dyvnamics of the delta are most conspicuous
in the arca between the barrier bars of West Nether-
lands and the sand bed of East Netherlands. There
an unbroken succession of erosion and accretion of
land has created a lagoon-hike area of islands built
up of clay and peat.

In their natural state the peatlands consist of
living peat moss which overran the lagoon at a time
when the area was free of sca-flooding, They are in
cffeet grear wet sponges (“peat cushions™) of com-
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pressed plant organisms, laid out in an undulating
pattern intersected by a network of peat rivers,
Peat is able grow alongside and over clay and sand,
and during flooding can be washed away or covered
with ¢lay, Taken vertically, a lagoon piles up
alternating strata of clav and peat like a laver cake.
The clay region is largely the result of sea-flood-
ing through coastal inlets carved out in the barrier
bars by the river mouths. The clay polders of Gro-
ningen, Friesland, Holland and Zecland provinces
are in effect dried=up lagoons with taller banks of
clay or salt marshes. This landscape tvpe is the
product of two movements: a fairly even influx of
clay deposited by the sea, and a network of drainage
systems or cbb crecks. The clay and pear arcas
express the geological composition of the West
MNetherlands landscape ina stratfication reinforeced
by the land development system which regulates its
dynamics.

Y‘U

"

The genlogy ‘of-the-Netherlands:
samed, clay and pean
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15

Barrier bars of Zuid-Holland provinee; the Old
Rhine breaks through the narrow bars of sand
level with Leiden

Salt marshes in the natural clay region

Cultivation of the peatlands in Noord-Holland
provinee

Ll

6.4 The cultivated landscape

When it comes to managing the landscape, Holland
has its own tradition.® The “lowland technigue™ of
drainage, discharge and coastal defense arose our of
the need to regulate and fix the dynamics of the
water movements in the delta area. Modifications
and technical innovations are constantly required to
deal with soil settlement and sea=level rise, It is a
culture of survival, with a weather eve to the furure
and with hyvdraulic engineering dictating how the
landscape is cultivated. The Dutch tradition of land
management reaches back to late medieval times and
especially to the seventeenth century, when the land-
scape was rransformed in its entirety and dominated
by reclamation and impoldering. This readying of
the underlying structure for human activity involves
specially preparing the ground, draining and open-
ing it up, parcelling it and developing it.

Peat and clay polders

To make a polder habitable and cultivate the clay-
lands and more especially the peatlands, the one
overriding concern is to regulate the water.” The
situation from which work proceeded was the large
and expansive peat bog of lakes and peatlands of
living moss between the sands in East Netherlands
and the coast. From the twelfth century on, this
natural landscape has been methodically drained and
cultivated by digging a taut mesh of ditches.

Narrow strips of land then emerged at right
angles to the twisting course of the peat rivers, pro-
jecting long fan-shaped structures onto the natural
peat landscape with building development on one
bank only. Development, drainage and opening up
—together these present a close-knit land manage-
ment system. As a result of continual drainage the
peat dried out, shrank and oxidized, causing the
originally rolling peat surface to subside sull further.
It came to rest as a taut, even expanse of grass or
peat meadowland, which, criss-crossed by countless
drainage ditches and hemmed in by dikes, is sull
today the hallmark of the Dutch landscape. The
water level is regulated artificially by channels and
mills or pumping stations; this landscape unit we
call a “polder.”

The reclamation of the claylands was bound up
with the process of diking in, draining and tilling
the higher-lying parts of the shallow coastal waters
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or salt marshes. In the irregular shape of the dike
alignments and the remaining channels we may snll
feel today something of the dynamics of the old
lagoon. Smaller polders were assembled into a larger
whole of a wafer-like structure. Opening up and
developing as a rule follows the dike alignments,
whereas the drainage process in the form of creeks
does not. This landscape structure can be best seen
in the southwest Netherlands, where diking has
been a steady process since the late Middle Ages.
Proceeding from a core arca (such as the sands of
West-Brabant or the ancient land of Zuid-Beveland)
the adjoining salt pastures were diked in.®

The development of the impoldering technique
encouraged the practice of emptyving and cultivating
lakes formed in the west of the country by peat-
digging. A good cexample of such a reclaimed lake is
the Beemster polder in Noord-Holland province.
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Topographical fixation by diking in the cultivai-
ed peatlands in NMoord=-Holland provinee. Ring-
shaped dikes mark land needing protection from
tidal warers
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The Beemster, a reclaimed lake
A polder of some five by cight kilometers set in the
peatlands north of Amsterdam, the Beemster was
originally a lake in a natural peat bog. The subsoil
consists of fertile clay eminently suitable for exploit-
ing agriculturally.” Many peat lakes have been
pumped dry and cultivated in this way since the
mid sixteenth century. Every such reclaimed lake
15 encircled by a canal inte which pumping stations
discharge the excess water from the lower-lving clay
ground."

The vuter edge of this canal is defined by the
former bank of the lake and locks into the surround-
ing peat meadowland, while the inner edge is part of
the enfolding dike whose gentle slope provides an
irregular border to the lower=lving clav polder.

The design of the Beemster takes its cue from
the long tradition of cultivating the clay regions of
the West Netherlands, The pattern of drainage is
other than the usual procedure in peatlands, which
kept the drainage svstem distinet from the pattern

ferpendin

The cultivared peatland around Rotwerdam and
Amsterdam
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coastal plains in the southwest Netherlands
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of building development. From the end of the six-
teenth century Dutch agricultural engineers became
acquainted with Italian treatises on architecture and
fortified cities built to geometric grids. In the
Netherlands, knowledge on this subject had its focus
at the Leiden Surveyors School (founded in 1600),
where agricultural engineering, urban planning and
fortress construction were all taught."

The grid, such as that discussed in Chapter 2 in
connection with Miletus in Greece, was developed
further by the Romans and laid over the landscape
as a framework for agricultural colonization. Such
neutral grids were responsible for projecting the
image of harmonious order typifying the Classical
cultivated landscape onto the Dutch polderland.

The Beemster was pumped dry in 1612 under
the direction of the hydraulic engineer and builder
of mills, Jan Adriaanszoon Leeghwater (1575-1650
—his surname literally translates as “empty
water”!). He was charged with the commission by a
number of well-heeled Amsterdam merchants, who

wished to invest their business capital in land
reclamation. T'wo survevors, Jan Pieterszoon Dou
and Lucas Janszoon Sink, designed the parcelling
using two systems of drainage ditches and roads set
out of alignment but sharing a square grid of 1300
by 1300 meters. This pattern was projected onto the
natural shape of the drained lake so that the
principal direction of the grid corresponded as
much as possible to that of the polder. The
direcrion of the grid in general runs parallel to the
former bank, to keep down the number of cut-offs.
Yet at polder’s edge a change occurs in the relative
positions of the two patterns, encouraged by the
convolutions of the polder’s circumference. It is a
shift dictated by practical considerations, the object
being to leave a residual area with dimensions
adequate to accept agricultural activity, For the
polder as a whole, the pattern of squares is
confronted with deviations deriving from the site.
As a consequence, the hierarchically branched and
irregular drainage network imposes a civil
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engineering order on the squared layout. 158

T'he polder ground level sloping gently to the
northeist necessitates concentrating most pumping
stations on that side. Moreover, the predominating
southwest wind drives the greatest amount of water
there, Given the increasing depth of the polder, the
hicrarchically organized drainage system of crecks
and parcelling ditches is subdivided into four polder
levels. This drainage system has been largely instru-
mental i fixing the positions of the farms on the
roadside of the plots, generating concentrated clusters
of buildings round the square access pattern.

T'hese farms with thar square plan and pyramidal
rool proved extremely well suited to the rapid
colonization of new areas due to the limited number
of building components and the efficient system of
assembly. Formwise a modular unit deriving from a
grid, this farm tvpe had a bearing structure of a
mere four pillars, causimg great central loads, some-
thing which sturdy clay ground could accepr. Here
tou a functional order, this time of agricultural
industry, was projected i squares. Densifving the
pattern of ditches in the most northeastern polder
arca and sitmg smaller horticultural plots in the
southwestern part were moves prompted by the
context. The crosswise hinks through the polder had
to be squecred inw the square road pattern, which
iself failed 1o mate up consistently with the roads of
the surrounding arca——hence the resulting modi-
fications to the old land and the varety of road
widths.

For its first twenty vears the layout of the
Beemster was fixed by the agricultural system alone.
Thenceforth the arrival of plantations, avenues and
settlements turned the polder into a rural resort.

oo Valley, alignment of Roman Land division
runs parallel v the valley borders

Beemster reclamation area; engineers” diagram
showing draimiage and agricol ural prod oo
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Beemster reclamation area; shift in the diagram
at the edge

Beemster; four polder levels

Beemster; concentration of clusters of
development owing o the drainage system

6.5 The architectural
landscape

The transformation of the Beemster into a leisure
landscape is a good example of architectural pro-
cessing largely contingent on the cultivated ground
pattern. Besides the Beemster, this section analyzes
the Villa Rotonda, the garden of Versailles and the
garden of Stourhead (see Chapter 2). These three
designs are representatives in landscape architecture
of staging in the rational, formal and picturesque
modes respectively. In analyzing the garden designs
in Chapter 2 the planning instruments used were
three systems, geometric, spatial and pictorial.
These tools prove equally applicable to analyzing
designs in relation to their spanial context.

Dwring the course of the seventeenth century the
land development scheme of the Beemster took on
an architectural dimension. This expresses the way
the Dutch urban elite of those days came to terms
with the landscape, relating as they did the arcadian
ideal to agricultural exploitation." They viewed land
reclamation as a useful and profitable business that
required ideological legitimacy and an architectural
form. The Dutch countryside was then regarded as
a technological arcadia, with the entre surface
populated and worked."

This Dutch landscape with its flatness, its straight
lines, its unobrrusive coulisses and chiaroscuro
effects generates a great sense of depth and an ab-
stract idea of space. Changes in the weather and the
light lend it a dramaric charge. The effect of depth
created by a succession of objects receding into
misty surroundings brings to it an atmospheric
perspective, one that is enhanced when the polder
15 observed from higher-lving edges such as river

banks and dikes.
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Philips boominck | Futerrte Landscape with o
Read by o Buin (1005350 This pamung shows the
plamn dominated by long rows of planting
between which e towns, roads and nivers on
eyual founng. The human dimension of bridges,
dikes and orchands 3 here prited agamst the
endless horism

Processing the cultivated landscape

In the Po Valley, as in the late sixteenth-century
[talian villa farms, the Arcadian ideal was translared
inter the landscape of agriculroral production.”™ The
neutral land development grid of the valley 1s step-
ped up at Villa Emo in Fanzolo using a system of
coordinates. In the central section of the villa, two
axes intersect at the point where the house s raised
above the wings. One axis (the ransverse) organizes
the agricultural program by means of a long colon-
nade, while the other “stages™ the view over the
cultivared landscape with a subdued poplar-lined
avenue, The two together express the status of the
landowner. In the Beemster this order is “demuo-=
cratized™ and spread neurvally across the polder,
though rhe engincer’s schema was overlaid with a
system of long tree-lined avenues along the access
reads and country houses." In the painting Ve
Avenue, Middicharnis (1685) by Meindert Hobbema
can be seen the essence of the avenue as composi=
nional element, with the view from the road of the
cultivated landscape framed by a tunnel of elms,

The avenues present a neutral pattern of square
landscape compartments stretching across the entire
polder. At the center of the polder the compartments
are surrounded by four walls of rees, and the av-
enues linked 1o the horizon by 2 tunnel perspective.
The effect 1s that of a tug-of=war between the horizon
in the avenues, dissolving in an atmospheric per-
spective, and the limitedness of the compartments.

Processing the natural boundary
At the rim of the polder the grid underlying the cul-
nvated landscape contores, altering the character of
the compartments and avenues. Here the tunnel per-
spective 15 governed by the slope of the dike, suggest-
g a strengthened perspective, The compariments
arg bordered on one side by the dike, which is kepi
tree of planting. The grass of the meadows continues
on up the dike slope, which gives the impression that
the crown of the dike is the horizon. These circum-
stances derived from the conrext serve 1o optically
lengthen the actual space. At the edge the spatial im-
pression of the middle of the polder with its contain-
ed compartments and endless tunnel perspective 1s
reversed. Here we see a direct confrontation between
compartments and horizon. Rows of watermills
originally lined the dike to give monumental expres-
sion to the encircling canal.
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Dagram of two intersecting axes

A. Palladio, Villa Ema, Fanzolo (1560).
Pasition of the villa complex in the agricultural A. Palladio, Villa Emo. Isometric showing the
landscape W0 axes
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Country estates
The cultivated landscape of the polder was expressed
architecturally at plot level too, The dotted rhythm
of the pyramidal farmhouse roofs added subtlety to
the taut, omni-sided image of the landscape com-
partments, the triangle of the roof standing out
starkly against the delicate tracery of the elms.
Sometimes a flush fagade was set against the pyramid,
recalling the Amsterdam canal houses—country life
expressed architecturally by the urbanite. In a few
cases the farmhouse as dairy farm was suppressed
entirely by the plantation as urban arcadia.

Spatially these plantations, together with the
house and grounds, reflected the restraint and utility
of the polder. Vredenburgh, built in 1640 by the
architect Pieter Post, is a good example.'" At the
beginning of the nineteenth cenrtury there were no
less than 52 such country estates in the polder.

All have since fallen into disuse and not one is left
standing today.

Vredenburgh, like the Italian Villa Emo at
Fanzolo in the Po Valley, was built up of elements
of function and production. In the Beemster

The Beemster as plantation; architectural division
into avenues and landscape compartments
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country estates there were orchards, vegetable
gardens, avenues, canal-like water features and the
house itself, all sited in a non-=hierarchical relation-
ship. By this means, the country estates reflected the
natural, neutral character of the polder. The settle-
ment of Midden-Beemster reflects this neutral
character too. There is nothing to accentuate the
place where its two avenues cross. All planes of
development including the church and the open
spaces are arranged unassertively round this inter-
section. Architecturally, the cultivated landscape in
the Beemster is informed by the rational mode of
staging, whose optical effects in turn exhibit formal
features. This holds in equal measure for our next
example, the Villa Rotunda.

The aurtonomous siting

of the Villa Rotonda
When siting the Villa Rotonda, Palladio sought a
relation between the villa and the surroundings on
two distinct levels, At the level of the surrounding
landscape, the willa is precisely positioned though
without forfeiting its autonomous form. At the level
of the immediate environment Palladio used the
terrace as a link between the villa and the encom-
passing landscape. He describes the existing situa-
tion as follows: “The site is as pleasant and as
delightful as can be found; because it is upon a
small hill, of very ecasy access, and watered on one
side by the Bacchiglione, a navigable river; and on
the other it 1s encompassed with most pleasant
risings, which look like a very great theater, and all
are cultivared, and abound with most excellent
fruits, and most exquisite vines: and therefore,
as it enjoys from every part most beautiful views,
some of which are limited, some more extended,
and others that terminate with the horizon;
there are loggias made in all the four fronts.™"
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Positioning of the villa
On the map the villa's dome forms a pointed element
on the center line of a ridge running parallel 1o the
river Bacchiglione. By placing the house on this axis
the differences in the surrounding landscape are
exploited to a maximum in the panoramic views to
be had from the porticos. Similarly, in positioning
the villa on the hill the house is rotated 45 degrees,
so that all fagades receive several hours of sun a day.
Seen from outside, the dome is an autonomous sign
in the landscape, standing out against the irregular
morphology of the surroundings. With the villa
raised and projecting from the ridge, the porticos
dramatically overlook the surroundings.

The southwest portico 15 linked to the rallest
mountaintop m the vicinity, Monte Bella Guardia
(129 meters), whereas the northwest portco relates
to a chapel in the direction of Vicenza.

The northeast portico overlooks the cultivated
landscape around Vicenza; the southeast portico, in
turn, faces onto the river valley to the south of the
villa. The contrast between cultivation and nature is
broughr into perspective by these alternaring
panoramas of natural and cultivated landscapes.
Seen from a distance the quadrilateral, symmetrical
composition of the porticos is every bit a stage-set
in a landscape theater,

Assimilating the immediate surroundings
The hilltop occupied by the villa has been flattened
out into a trapeziform plateau and bordered with
four low retaining walls, The terrace thus created
provides a link between the villa and the landscape ™

N -
i
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| |

[Diagram showing compasition of Vredenburgh
country estate
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The villa stands in the center of this terrace. In
order to relate the villa's symmetrical composition
to the surrounding landscape types, the terrace’s
outward development proceeds differently in
different directions. Visual elements in the sur-
roundings are reflected in abstract terms in the
terrace’s layout using trimmed grass and fine gravel.
The form and residual form of this division express
the position of the villa on the plateau, thus render-
ing within the confines of the terrace the transition
from stone to vegetation.

The geometric system determines the directions
of the terrace walls and calls upon elements of the
surrounding topography. The southwest boundary
runs parallel to the line joining villa and chapel,
establishing a connection with the buildings of
Vicenza on the ridge. The southeast boundary
assumes the direction of the grid of agricultural
plots across the Bacchiglione. The northeast
boundary follows the foot of the elongated ridge on
which the villa stands.

Spanally, roo, the terrace plays its part in
“staging” the villa. The southwest side of the terrace
wall is somewhat underdeveloped, its negligible
depth seeming to consign the villa to the woods on
this side. On the southeast side there 15 a slight
rotation, shifting the panorama more towards the
river valley. On the northeast side can be seen the
first stage of a formal axis running between two
sculptures placed symmetrically at the edge of the
terrace. Finally, the northwest side provides a vista
created by reducing the dimensions of the terrace
and by its transition to the drive. The drive itself is
wedged berween two walls erowned with sculprures.
On the south side the autonomy of the sculprural
terrace block with retaining walls is given a touch of
subtlety in the shape of indentations at the corners
of these walls, providing a counterform to the villa
block. Although the latter stands an autonomous
object in the cultivated landscape, the land
encompassing the villa contain elements relating to
the villa's geometric system. An agricultural access
road and a dike embankment once serving as a way
through from the river are set on the northeast-
southwest axis, thus anchoring the villa in the
surrounding cultivated landscape.



. Palladio, Villa Rotonda, Vicenza,
Views from the four portices
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Giving form to the

landscape of Versailles
André le Notre deployed the architectural tool of
optical manipulation in Versailles (i.e. in the formal
garden design discussed m Chapter 2) not just to
control the garden’s internal composition. It also
served him as a way of anchoring the garden in the
landscape of a large, flat expanse of valley and the
cultivated surroundings.' This valley is set at the
head of a southward meander in the Seine, a basin-
shaped marshy area in origin of two by one and a
half kilometers. Using the optically manipulated
principal axis mentioned earlier, Le Notre shortened
the immense length of the plain, Designed as a
vista, this axis combines a parterre (on the eastern
hill), a descending walk (the eastern rim of the
basin), a canal (the plain) and a rising grass track
(the western rim). By having the axis mount the
hill, Le Nétre not only achieved unity within the
garden, he anchored it in the great space of the
valley, capitalizing on the flat expanse to bring the
horizon into the garden. The principal axis of the
vista is set asymmetrically in the valley, a condition
Le Nitre masked by giving the axis symmetrical
form.

Preparing the ground
At the canal and the terrace the two cross axes are
produced in a southerly direction, stressing the
position of the main axis in relation to the edges
of the plain. This effect is further enhanced by the
different modes of terminating the cross axes; here
are the only visible references to irregularities in
the underlying morphology. A series of water
features in the gardens eloquently allude to the
relief, fountains and pools set on the axes marking
the higher and lower points. The forms and positions
of the parterres, steps and water features play down
the mirror symmetry and pull together the garden
composition and the irregular morphology of the
ground. Where the formal garden touches the rim
of the valley, there is confrontation between the
geometric system of the plan and the natural form
of the area. Differences in height on the edge of the
valley are camouflaged with forest containing the
garden’s leisure program. The wooded edge of the
domain isolates the garden from the surrounding
cultivated landscape. Even so, avenues slice through
the fringe of the wood and fan out across the plain,
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anchoring the garden in the cultivated landscape
and forging a perspectival link between the formal
staging of the garden and the surroundings.

Stourhead and the picturesque
staging of nature

In Chapter 2z we examined the English landscape
garden of Stourhead as an autonomous architectural
composition held together by a series of picturesque
scenes, However, the morphology of the underlying
and surrounding landscape also figures prominently
in the garden's composition. This spatial context is
worked into the design in three ways: by drama-
tizing the natural ground, by architecturally develop-
ing the slopes of the chalk plateau, and through the
agency of a number of architectural objects placed
outside the garden in the surrounding cultivated
landscape.®

Stourhead is set against the steep western edge of
Salisbury Plain, a vast stretch of chalk uplands
gently sloping off in the east. Springs at the foot of
the plateau have spawned many rivulets eroding the
steep edge into a lobed form.*' The sources of the
River Stour lie in the long narrow valley of Six Wells
Bottom; the garden of Stourhead is set in a much
shorter and smaller vallev at the place formally

Gl 3o i . .=
& ~

(rarden of Versailles, ends of main and trans-
verse axes. The irregularity of the underlving
morphology, with-differences-in-height-camou-
flaged by woods
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oceupied by Stourton village green. Certain inter- 7L
ventions have reinforced or dramatized elements of
the natural ground. For example, damming the
main valley revised the natural asymmerry of main
and sccondary valleys, generating a reservoir in the
shape of an equilateral triangle. The ends of the
reservolr have been masked by enlarging the pre-

existing vegetation. In addition, the horizontal
expanse of water hides the descending floor of the

valley and centers the three rising platcaw walls ]
around a smooth reflecting lake, creating what is -
in effect a natural theater, "

Architectural injection 1

The slopes of Salisbury Plain evoke a Mediterrancan
mountain landscape like those i the paintings of
Claude. This picture of Classical Arcadia drenched
in clear southern light is projected in a northern,
Enghsh landscape hung with mist. The atmospheric
perspective combines with the curving planted ends
of the lake and the receding hills bevond in an
cvocation of depth and infinite distance. The various
picturesque scenes are arranged around the lake and
against the slopes. Most are centered on architecrural
objects alluding to classical antiquity; they are so
placed as to bring out particularities in the under-
Iving morphology .

These objects i the landscape are set ar various
levels of the incline; svme, such as the Grotto,
the Palladian Bridge, the Temple of Flora and
the Paradise Well, are reflected in the surface of the
lake. Halfway up the incline is a mound on which
sits a reduction of the Pantheon; at the top an imi-
tation Temple of Apollo announces the edge of the
plarcau.

The positioning of indigenous and foreign

vegetation on the slope s partly governed by the
orientation to the sun. Acting as coulisses, these
plantings draw attention to the buile features.
Finally, the theatrical effect of the architectural
injection on the slopes is heightened by linking the
B e T e e B o W g P g e S S

Stowrhead garden; onginal state of spper reaches
of the Srour

Stourhead; the course of the Stour regulated by
fishponds and reservairs
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The objects on the plateau 2
IF the relation of the surrounding cultivated land-
scape at Versailles 1s effecred with systems of avenues,
in Stourhead this is done by placing a number of
objects at some distance from the garden. One of
these 15 an obelisk marking the boundary of the
chalk uplands.® This classical reference 1s joined by
requisites illustrating the history of the English
cultivated landscape, such as o Gothic roadside cross.,
Just visible from the garden is Alfred’s Tower, a
triangular tower 48 meters tall built as a memonal
to the victory there by that Anglo-Saxen King against
Pamish invaders. This stand-out point marks the

westernmaost end of Salisbury Plain; and subtly
draws the topography of the regional landscape into
the composition.

This secuon closes with two further examples
from more recent history. The first 1s a Dutch villa
i a dune landscape, whose designer, unlike Palladio
and the Villa Rotonda, allowed the form of the
building to be heavily influenced by the spatal
context. The second example s a aaty park whose
setting 15 urban though the design itself has a rural
disposition. It looks ahead o the following sections
on urban context,

Villa Looijen, a contextual design
Bult ar Acrdenhout near Haarlem in 1950 to
a design by Bernard Bijvoet, the erstwhile pariner
of both Johannes Duiker and Pierre Chareau, Villa
Looijen melds chameleon-like into the landscape.
Object and context seem to melt into one another.
The house 15 set on the ridge of a dune mchne fac-
ing northwest. The plor on which it stands 15 fived
by two parallel borderlines linking the ridge with
the road below. Bipvoet anchored the house into its
setting in twi ways. The most important of these is
the rotared angle; the other is the influence of con-
text on the house’™s material,

Angle of rotation

The best way to analyze the relation between the
composition of the villa and the shape of the site is
by following three imagmary steps. A factor crucial
to our analysis is the angle of rotation between the
two blocks constituting the villa’s composition.* In
the first step we may régard the villa as two aute-
nomaous blocks ser on a rectangular site; the bedroom
wing and sun lounge, and the living wing. In this

Bernard Bipvoer, Villa Lomjen, Aerdenhow

Plan

Villa Looijen, Acrdenhout. YView from north Wit AL | BOCO POr Qerecnos ae aufor
of entry zone
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step the two blocks are set at right angles, parallel to
the property boundary and grouped around a fore-
court.

The second step we should regard as a modifi-
cation of the composition to comply with a border
tollowing the line of the dune. This involves
rotating the bedroom/sun lounge wing 23 degrees
away from the living wing. The effect indoors is to
make space for a free-form hall with a stair arcing
up elegantly to the bedrooms. From the hinge of the
rotated angle the visitor has a magnificent view
diagonally through the living room to the dunelands
beyond. Gently angled at both front and back, the
two masses enfold an external space on both sides.
Ag the front the blocks are joined by a garage to
define a forecourt, at the rear the villa marks out the
upper edge of a lawn ascending the dune.

The third step of the analysis sees the villa finally
anchored in the site. Turning the entire ensemble
clockwise gives the living room and sun lounge a
more westerly orientation. Furthermore, the villa
locks in to the morphology of the dunescape by
engaging the slope diagonally from a position fixed
with a surveyor’s precision, A pair of imaginary
lines berween which the villa is wedged define the
ultimate direction it will take. One of the lines is
the building limit, zo meters in from the north side
of the site, the other is determined by two small
angles in the plot boundary.

The drive to the villa winds along the sandy
incline at whose highest point it reaches the fore-
court. From here the view of the lower-lving dune-
lands is screened off by the all but blank wall of the
living wing. The garage dug into the dune marks
the slope on the east of the site; the bedroom wing
is raised up on pilotis, generating an informal route
running beneath it to the living room terrace and
garden at the back. Diagonal paving on part of the
route reiterates the angle between the blocks. There
15 a second route running from the hall up the stair
to the roof garden. From here one can enjoy a view
out over the dunes towards the sea. This route has a
sequel across a kind of balcony artached to the steel
pergola of the sun lounge. Here we find a major
point of convergence: from this balcony, where
internal and external routes cross at different levels,
garden, dunes and sea melt into one great panorama.
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7 174 Material
Our chameleon metaphor can be extended w in-
clude the material. The untreated concrete and
rubble clad walls of the villa allude 1o the grav-
brown of the sandy surroundings, whereas the
tenuous glass-and-steel sun lounge reflects the area’s
spatial limitlessness and continuity. These references
to the character of the surroundings are cast into

T__ID

bolder rehief by the various directional lines and
| o shapes of roof, which take their cue from the un-
dulations of the dune landscape.

Parc del Clot, the dramatizing
of the urban topography
After the foregoing examples which proceed from
the context of the natural and cultural landscape, we
®  jurn the situation round to examine a rural inter-
\ vention in an urban setting,
k{ K ] In the city, the park preeminently expresses how
urban culture is bound o nature. City parks are a
K product of mneteenth-century urban culture: the

i cxpanding metropolis developed a new way of ex-

FH"--- - if pressing its relationship with the landscape, original-
: | @ v emploving to this end the eighteenth-century

-~ — 1 ! | picturesque landscape design (see Stourhead).

_ } ) o] In early city parks the composition of the land-

Ny T— ) scaped garden was turned inside-out, placing nature

C - in the center of the park and built development on

its edge.

The winding route through such parks was

coupled to a sequence of scenes in which the sur-

- . rounding development was confronted with the
. inward-facing natural lavout. From the turn of the

{ century this programmatically empty container of
| q : i 5] the picturesque design was increasingly adapted o
: A ! fit the expansion in leisure facilities of the modern

‘ [ 5 &) iy urhanite.

I .l Fi ek oo | In some cases thas led o the park being split into
e G an urban and a rural seetion, with the picturesque
A compaosition more and more hollowed out into a
iy template amidst the park’s programmatic features.

' In today’s citv park, traditional and modern

I formal means are quoted at will in a free composition
of clements. The literal stratification of the site has
its roots in an extensive urban program; Spain and
[ ; France head the field m this development ™ In Spain
L iy FSmoin recent vears sguares and parks have become
] 7/ major building blocks in a planning strategy aimed
at improving the ciry as a whole, The issues cach

Schematic positioning of the vlla components
o the plot Final anchoring of the villa in the terrain

The villa™s vrgamization adapred 1 sait the Spavial position i the morphology of the
marphology of the dunclands planted dunclands




DESIGN AND CONTEXT

nime are to clanfy the park’s place in the urban
structure, carve out space in the compact metropolis
and make accessible amorphous areas in the city.
The continuity of the urban fabric is improved as a
result, there being fewer barriers. Barcelona is a
good example of a city where this planning strategy
has been applied many times.

The park
The Parc del Clot is set in the grounds of a former
Spanish rail works vard, wedged between the ancient
village of El Clot with narrow streets densely built-
up and the suburb of San Marti with its characteristic
composition of large perimerer blocks, the so-called
Cerdi grid. The natural topography follows a gentle
southeastern incline to the sea. Slowly ascending
this slope is the northeastern exit road from old
Barcelona on which lies the village of El Clot. The
railway track and rectangular plan of the works yard
is located southeast of the village.”

The Cerda grid, projected as it is on the natural
site, follows broadly the contour lines of the slope
and meets the exit road and railway lines at an
angle. The grid is further intersected by avenues
running diagonally which directly link the nodes in
the urban fabric. A number of the perimeter blocks
in the grid have been replaced by tall residential
tower blocks, with the taut rectangular confines of
the former railway vard standing out as well-defined
urban elements in these piecemeal surroundings.
Two dead-straight axes slice through the park, lock-
ing into the surrounding urban topography by way
of the clearly defined borders. The park is built up
of two sharply separated areas, one urban (a pro-
menade and a square), the other landscape (a bare
hill and a wooded area)®
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DESIGN AND ANALYSIS

Directions in confrontation

Carved out of the capriciously shaped landscape sec-
tion are various geometric elements including a mase,

The directional lines of the surroundings, usually
deriving from the Cerda grid, clash with the linear
strip of the former factory walls and the newly laid-
out water features, steps and vegetation enclosing
the park. This confrontation is continued in the
park 1tself by pitting the tracks of the two axes
deriving from the surroundings and the shape of
the maze against the rectangle of the site. This
culminates in a point where one axis punctures the
western edge of the site in a cluster of directional
lines, thereby expressing the park’s position as part
of a node in the local urban topography. The ten-
sionality between natural topography and overlaid
geometric schema is intensified by these confron-
tations and references and plaved out in the park
design. Four tall light masts stationed in the square
similarly allude to the module of the Cerda grid.
The direction of the grid is taken up by two pedes-
trian axes where it clashes with the direction follow-
ed by the hard-surfaced square and the steps.

The sunken square; an urban theater
T'he major sparial elements in the park are a sunken
square and a raised bare hill. The resulting differ-
ences 10 height are exploited in the spatial staging.
Such components as the stage, the stands and the
landscape decor are pulled together by an umbrella
clement, the *director’s box,” which binds all com-
ponents together in two routes thar literally overarch
the stage. These axial routes, aimed at a former chim-
ney in the eastern corner of the site, mate up with the
splintered structure of desire lines in the surround-
ings. The martenal treatment of the park is expressive
and sculprural. Remnants of the railway vard double
as long colonnades on the edges of the park to mark
the site’s limits and to pick out various spanal forms.
Existing clements such as the factory walls combine
with the strikingly designed light masts, water fea-
tures and footbridges as expressive nodes amalgam-
ating past and present. Selectively regulating the use
of the intermediary zone between park and city, they
link up with three arcas bevond the park whose lines
derive from the Cerda grid but whose material pres-
ence is fixed by the park. They differentiate the park
boundary as well as express the reciprocal involve-
ment of park and surrounding urban topography.
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DESIGN AND CONTEXT

6.6 The development
of city form

If the foregoing sections focused on the relationship
between context and design in a rural setting, the
following concentrate on the urban area as design
context.

It 18 not only technical, economic, pohitical and
social circumstances that influence the way the city
adapts to the requirements of time; prevailing ideas
in architecture and planning are also a major factor.
Accordingly, the relation of context to design has
varied enormously over time.

One example of a far-reaching tabula rasa
approach—i.e. treating the site as a blank page—
is Le Corbusier's celebrated Plan Voisin of 19253,
In this project the Haussmannian city has to clear
the field on the right bank of the Seine for a crisp
pattern of cruciform tower blocks. Only selected
monuments from the old city are spared and as-
similated in the scheme. The only relationship
between the context and the design is in the align-
ment of the point grid of the towers, into which is
worked the existing westward axis of the Louvre.

The other extreme can be exemplified by the
response by the French architect Bernard Huert,
whaose design study stresses the historical develop-
ment of the site. In his interpretation of the histo-
rical context Huet even goes further that the actual
history. Thus, in his 1986 plan for the Bassin de la
Villette in Paris he projects a “patte-d’oie” onto the
area for redeveloping, Ledoux’s Rotonde and sur-
roundings. Huet brings a “perfecting” symmetry to
the originally asymmetrical urban node by adding an
imitation canal. Aspiring to a historical ideal, rhis
solution merely relieves the site of its specific
features in its efforts to “repair” the urban fabric,

In the final decades of the twentieth century we
see context figuring heavily in many prevailing ideas
on design. One of the prime issues of research
designers and historians consider in the develop-
ment of city form is which factors determine this
development. In such research the city is treated
empharically as a spatial phenomenon and not,
as in other periods, as a socio-economic system.

This concern with the relationship between
context and design gathered particular momentum
in the fifties and sixties when Team Ten and the
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Tendenza group around Ernesto Rogers offered a
scathing criticism of the design ideas of function-
alism and its tabula rasa tendencies.™ Saverio
Muratori and Carlo Aymoning’s research into the
developing of new design methodologies, done in
Venice in the fifties, forged a link between the
morphology of the city and the tyvpology of built
development. Their aim was to discover which were
the constant and which the variable factors in the
city's evolution.™ In the sixties, when the Ttalian
research took a great leap forward with the work

of Aldo Rossi and others, the issue of research into
urban form began steadily to impress itself on other
countries too.?

Thus, in Barcelona the accent came to be on
combining research into the form of the city and
research into the meaning of that form in everyday
life, with the use of urban space conceived as an
expression of urban culture.® In this approach,
dominated as it is by the reciprocal relationship
between form and use, the link is made between city
form and morphological research into functions of
urban space. A fine example is the restructuring of
the Barcelona district of El Raval, in which intro-
ducing a new sequence of public spaces brought
about changes in the urban strucrure.

In other studies mainly done by historians,
the development of the city form is seen rather as a
relatively autonomous process that largely eschews
big interventions, In the historical theories of the
French Annales School, whose chief representative
is Fernand Braudel, a distinction is made between
different processes in history operating at different
“speeds,” each with their own “dynamics™ and their
own spatial “patterns.”™ According to these theories
processes of change in, say, day-to-day life are much
slower than changes in politics, economics and pro-
duction (where they are marked by “events™ such as
revolutions, shifts in trade routes and technological
discoveries). The patterns of the various processes
slide by each other as historical “strata™; it is their
interrelationships that determine the structure of
city and landscape.™ In the light of these theories
the history of city form can indeed be seen as a
comparatively autonomous process with its own
speed and its own dvnamics.

In his research into the history of the Parisian
inner city, the French architect Bruno Fortier con-
cludes that the form of the city is not fixed only by
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large urban operations, but just as much by develop-
ments independent of such interventions.™ These
are often informal structures of use closely bound
up with daily life in the ciry, One of his discoveries
s the apparently autonomaous birth of ninereenth-
century arcades in the shelter of Haussmann's
bouleyards, with o major part 1o play in the com-
mercial and cultural life of Paris.

As we can see from the wide range of approaches,
studies and research, the quest for the development
of the city's form is still in full swing. The over-
riding issue remams that of which factors hx the
physical appearance of the city and what role design
can play there.™ oes the form of the ary have s
own life history or can it be understood only in the
light of developments undergone by orher factors?
In the first interpretation the evolution of the ety is
treated as a relarively autonomous process with its
own speed, dvnamics and spatial patterns. In the
second, city and landscape are looked upon as the
products ol growth and transtormation processes
lasting centuries, in which changes in one historical
stratum are able to generate changes in other sirata
and in the structure as a whoele,

ilo
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Model viewed from the northeast




Bernard Huet, design for the Bassin de la
Villette (1986), design drawing with Place
Stalingrad {center) and Ledoux's Rotonde

Bruno Fortier, Atlas of Paris. The Atlas 15 a
thorough investigation with precisely drawn
indications of changes in the urban fabric; here
is the nineteenth-century arcade between the
Rue du Faubourg Montmartre and the Rue du
Quarre Septembre

Barcelona, El Raval. Changes in the city’s struc-
ture brought on by introducing a new series of
public spaces; analvrical deawing of the existing
situation
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6.7 Growth of the urban fabric

Sertlements are the outcome of one of two processes.
First, they can be a natural or spontanesus develop-
ment at places where conditions are favorable to
human subsistence—high, dry places, on routes
across land or water, at crossroads, at a natural
harbor or mooring place. Sccond, they can be found-
ed, meaning that they are designed and built at

a single stroke, usually by governmental decree;

we shall be looking at the founding of cities in
section 0.8 (the designed structure).

In the case of natural growth, towns are not in
fact *designed™; the developments occur without a
preconceived idea of what the result will be.
Designing, by contrast, is a conscious, creative act
with a preconceived plan.

This absence of design can be read in the out-
ward appearance of such settlements, Structure,
form and image derive from the close collaboration
between natural givens and human needs. They are
determined exclusively by the geomorphological
ground, by received experience and by the prevail-
ing technology, available materials and so on. There
is no conscious manipulation of natural givens.
Thus, the disparate appearances of, sav, a Swiss
mountain village or slums in Mexico City are the
result of differences in natural givens, social con-
ditions and available technology.”

This docsn’t mean that there is no form of design
whatsoever in such phases of development. What
conscious, preconceived interventions there are
remain limited, though, to the individual components
of the whole and to practical considerations.
Analogous to the step-bv-step development from
agrarian to urban area, changes that occur within
this ennty are gradual ones. The inducement for
such change may come from adjustments in the
needs of s inhabitants, advances in civil enginecr-
g or shifts on the social or political plane. This
tvpe of urban development satisfies certain forms of
human society, mostly at a low level of development.
In Furope, for instance, the natural growth of
settlements has seldom oceured since the end of the
Middle Ages and the rise of the highly developed
civie town. A perfect example of a settlement whose
structure is governed by the interplay of geomorpho-
logical data and human needs 1s medieval Amster-
dam. The influence of the sophistcated system of
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draining the peatlands on the settlement pattern has
here produced a unique urban structure.

The geological foundation

In the fourteenth century, the peatlands of Holland
were almost exclusively cultivated, with a network
of peat rivers large and small at right angles to which
were long shivers of reclaimed land.™ In Amsterdam,
where the River Amstel-—one of the large peat
rivers—flows into the 1], the landscape consisted of
relatively large slabs of peat whose pattern was fixed
by the rational svstem of drainage: long strips of peat
in a comb configuration square to the river. A sea
dike parallel to the 1) protected the reclaimed land
(the sertling peat) from the water bevond.

Level with the Amstel the dike billowed inland
te dam the river from the open waters of the 1],
This dam across the Amstel creared an artificial
hyvdraulic engineering entiry, Amstelland. 1t also
advanced the technical state of the river from a
natural harbor basin to a reservoir with a discharge
into the [J. The direct link with the open water now
took the form of two new canals parallel to the river,
linking the Amstel to the 1) through sluices in the
dike. ™
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The urbanization pattern
The most important factors determining the form of
the first sertlement were the meandering course of
the Amstel and the mode of entering the IJ. The
first buildings were set on either side of the inward-
curving dike.

The further urbanization of the agrarian area
took place as a step-by-step infill of the space be-
tween the first built development and the newly dug
water courses. Existing drainage ditches and paths
of the peatlands were incorporated into the struc-
ture of the settlement; they would fix the course
taken by streets and alleys. The center of the
burgeoning town grew around the Dam, which
would also play a major part in the ingenious water
system. Around it arose the market, town hall,
church and exchange.*

City of water
During the Middle Ages Amsterdam developed on
either side of the Amstel in equal measure. Each ex-
pansion took place according to the same principle;
new water courses were dug at a short distance from
and more or less parallel to the existing ones and
plugged into the sophisticated water management
system. The existing pattern of avenues, paths and
polder ditches were assimilated in the built develop-
ment which enfolded the older parts like a new skin.
There thus emerged a system of secondary side and
back streets more or less square to the primary
water network. This secondary system combined
radial land links with the main routes to and from
the city.

The water was the most essential component of
medieval Amsterdam, governing its spatial structure
and functional composition alike. The water network
provided the main transportation structure of city
and harbour; it likewise served to carry off refuse
and fecal matter.

There were fundamental differences between the
(primary) water system and the (secondary) road
system. The position and dimensions of the waters
were fixed by civil engineering and shipping require-
ments. By contrast the position, direction and size
of the back and side streets were predicated upon
geological data.

There were differences of function too. The
waterside development served trade, transport and
storage, whereas the secondary traffic network was

AND CONTEXT
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given over to houses, suppliers and specialized
crafts.

An air of hvdraulic engineering permeated the
entire urban fabric. Each expansion of the urban
area meant an expansion of the water network; the
new water courses were cach time the new borders
to the growing town, This principle of the water-
based city would prevail throughour all medieval
urban expansions of Amsterdam up until the seven-
teenth century,

The areas outside the medieval town were not
subject to this pattern of urbanization. Consequently
from the fifteenth century on, ropewalks, wharfs and
allied crafts clustered at random in the IJ-side area
beyond the dike.

Amsterdam in the Middle Ages
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6.8 The designed structure

The need for a rational approach to the development
of the city came at a time when ideas were taking
shape regarding the city as habitat for a particular
form of society.*' In the broadest sense this has
obtained since the grid city models of the Greeks
functioned as a spatial translation of the concepts
“polis” (city) and “democracy,” up to and including
the urban expansions of our time.* If spontancous
growth can be conceived as a palpable reflection of
a society—that of Europe in the Middle Ages, for
example—rthen city design can be regarded as an
attempt to create the ideal spatial conditions for a
society worth striving for.

With the emergence of planning came a rational
approach to urban development. From that moment
on, city form could undeniably boast a design; form-
al ordering principles made their appearance and
with them the possibility to interpret and mani-
pulate the context.

The most important stimulus for this develop-
ment came from the diagrams of ideal cities in the
ascendant in Italy since the fifteenth century. Such
plans were developed with the rise of the Renaissance
and sarisfied in their formal composition the
humanist demand for total correspondence between
the perfect socio-political arrangement and the
perfect architectural form for the city.* The “citta
ideale™ was designed according to the new insights
and the laws of perspective. The ordering principles
applied——geometric figures such as grids, circular
forms containing a concentric or radial configuration
and regular polygons—were tuned to the laws of
symmetry and proportion.*

With the advent of perspective and the attendant
increase in scale the spatial composition and form of
a city could be deploved as a symbol of the latter’s
funcrion and meaning. In later times and particularly
among the absolute monarchs the city form was
systematically used as a means of expressing power,

In the further spatial development of the city the
ideal city designs of the Renaissance would function
as types, in the sense of concept, type and model.*
In the first instance, the ideal city diagrams were
mostly employed for the founding of new cities. In
addition, the abstract diagrams served as models
which were copied literally and projected onto a
new context. There was nothing here of a specific

relationship between context and design. The
“ideal™ fornfied rown of Palma Nova was just such a
standardized export product, as can be surmised
from the Dutch fortified town of Coevorden.

In the further development of the ideal city
atrention shifted in the design from unity of form o
applicability in practice. To this end applications
were sought for programmatically exceptional city
types (such as ports, fortresses, garrison towns and
court capitals) but also for possibilities of applving
the ideal city diagrams in the expansion operations
of existing cities. The latter took place at a grear
scale in the European urban expansion schemes
of the sixteenth and seventeenth centuries. In this
context the abstract and ostensibly rigid schemas
demonstrated such a degree of flexibility that they
could be modified to suit every contingency. These
“site-specific” corrections often gave rise to struc-
tures in which geological conditions plaved a major
role, much as they had done in evolved cities,

In a design, other than in natural growth, the
relationship between context and plan is the result
of deliberate decisions.

Given the application of design to the ity form,
one of the kev points in the design process s the
question of whether an intervenrion responds to the
context and if so, how. Often it is the very manner
of dealing with the site that produces a particular
design or gives rise to the features and identity of
a city or district.

Amsterdam in the Golden Age*
If medieval Amsterdam is a good example of how
natural givens and human needs interact, then its
expansion in the seventeenth century 18 a perfect
demonstration of the modifications the formal
ordering principles of the ideal city diagrams could
undergo when applied in practice.

Formal ordering principles

The concentric rings of canals in Amsterdam incor-
porate two ideal city diagrams: Daniel Speckle’s
tortified city and Simon Stevin's commercial city ¥

The affinitv with the fortress-—a perfected war
machine in which form and structure were determin-
ed exclusively by military aspects—can be dis-
covered in the formal compaosition of the canal rings:
a polygonal fortification with a radial structure.
Likewise, similarities with Stevin's model, designed



The ideal city as concept: Antonie Averlinog
Jrlierete, coneeptual deawing of the ideal ity of
Storzinda (from flarede’s architectural treatise,

completed circa 140g). This sehema s still based
om the tradition of the medieval representation
of the glebe and the principles then prevailing
in surveying and cartography . Only later would
it transpire that the star-shape possessed clear
mnlitary advantages

Uhe 1urch farntied town of ©ocvorden.

Founded in g7, s plan s based on thar of The shape of the vty as a means of cxpressng

Palmia Sima power: the residential oty of karlsruhe

The ideal city as miodel; Palma Nova, Talyv.
Fhusilt to prostect Venice in 1503 woa plan by
Vincenaeo Scamoeri, the oty s a perfect exam-
ple ol a fortihied oy “ex move,” A partcabiely
exacting aspect of the ask was imserning the

Mt Blastaliimadt erdsnidedde autor
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Plan of Amsterdam dating from 1665 showing
seventeenth-century city lavout. The western
part of the ring of canals and the Jordaan area
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15 at the foot of the city, with North below

The ring of canals compared with Speckle’s and
Stevin's ideal aity diagrams: the three plans are
drawn 1o the same scale

0oa
O0O0O0000C_10000

| 0
Ssmas

HI_I

-
]

OO00000000

1 Oood oo

L]

DOCO00000000

oo Q00 s 00

ENEEEEEE W

L
[
[
[
L

stevin
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with regard to optimum use of the plot layout and
in which military aspects were subordinate to
flexibility and efficiency of the commercial town,*
can be read in the linear organization of those rings
and the size and scale of the building plots. Just
how much these canals were a “projection™ of the
abstract diagrams on the preexisting landscape, or a
sensitive insertion of a specific design in a specific
context, can be discovered by analyzing the seven-
teeth-century city.

Adapting to existing situations
For the purpose of comparing this part of Amster-
dam with Speckle's plan, the canal ring has been
modified into a regular polygon. From this it trans-
pires that the expansion plan is less regular than
might be assumed at first sight. The ring of canals
is, admittedly, “kinked™ in some segments, vet the
radials intersect quite at random. Their positions are
more governed by their inclusion in the medieval
town and by existing land routes than by a formal
composition,

For comparison with Stevin's scheme the canal
ring has been straightened out and drawn as a lincar
strip. It shows most clearly the differences between
components of the plan, All three parts (the western
part with the canal ring of 1611 and the Jordaan
district, the southern part of 1657 between the
Jordaan and the River Amstel, and the part east of
the medieval town of 1682) show o perfection just
how wide-ranging the contexrual interpretations of a
design can be.

Thus, in the canal ring (comprising Herengracht,
Keizersgracht and Prinsengracht) the treatment of
the context varies per “stratum” of the plan. Seen in
terms of the spatial and functional organization of
parallel canals separated by generous, deep urban
blocks, the canal ring is a contnuation of the medi-
eval Durch town on the water. In its formal com-
position, by contrast, it is a projection of the “cirtd
ideale™ onto the polder——a rationally designed
segment of city built at a stroke and taking no
account of the underlying ground.

The Jordaan, on the other hand, is a direct trans-
lation of the existing cultivated landscape into an
urbanized area. Its spatial structure is a consequence
of retaining the old ditches and paths; the inter-
vening meadows would be primed (possibly raised)
for building. This difference in approach coincides
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with the differences in function and use of the two
areas. Whereas the canal ring is a representative part
of town for lavish houses for the well-to-do, the
Jordaan contains services and businesses plus hous-
ing for the lower classes.

The southern part of the expansion follows
broadly the composition of the canal ring; the new
structure 1s laid over the agricultural pattern of the
polder. The irregularities ar the edge of the plan

at the borders of the medieval town and the new
bastioned fortress—are neutralized in shallow,
irregularly shaped building blocks. These housed
the services for the representative canal ring.

The eastern portion, finally, consists of two quite
distinct parts. If the southern part remains a
continuation of the canal rings with its main
structure parallel to the moat, in the northern part
the plan’s principal alignment is rotated go degrees
and set square to the moat. In one fell swoop, the
landscape to the east of the city is turned on its
head: the new extension is laid diagonally over the
ground pattern. At the same rime the thirteenth-
century sea wall s lost in a largely orthogonal grid.

On another level to that of the ground pattern,
this component of the plan does enjoy a firm
relationship with the surroundings. It matches up
with the structure of the island archipelago east of
the medieval town which had meanwhile developed
from a place bevond the dike for fringe activites
into a series of islands for living and working. %
This elaboration of the eastern component heighten-
ed the differences visible in Amsterdam since the
Middle Ages. The work sector of the city became
concentrated in the eastern part whereas the canal
ring grew into the representative part of the city.
As to the link—if there is one—berween a form of
snobbery among the seventeeth-century bourgeoisie
and the deviations from the radial ideal city
diagrams in the Jordaan, the irregular blocks in the
southern part and those in the northern section of
the eastern part, it 15 not our concern here.

From our analysis, it transpires thar formal con-
siderations in the design of the seventeenth-century
city extension are less decisive than it scems at first
sight.



Amsterdam ring of canals schematized as
a regular polygon

The ring of canals straightened into a linear belt
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The stylized emblem of Amsterdam

Reduction drawings of the ring of canals

a the canal ring, a lanterday variant on the old drainage system

b The Jordaan, urbanized peat landscape

¢ the southern part, a continuation of the canal rifg
d the eastern part, terminating the canal ring and continuing the island archipelago
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The Frankfurt experiment

A design that demonstrates a powerful interaction of
scheme and context instead of a unilateral influence
of context on scheme is the Frankfurtr district of
Rismerstade, Part of a satellite town devised for that
city i the twenties by Ernst May, 1t was to transmute
the concentric expansion of Frankfurt into a dispers-
ed development of satellites or “Siedlungen.” In the
satellite concept, city and landscape are conceived as
a single urban conglomeration whose form is sup-
ported by the green structure—"landscape formation
through urbanization,” we might call it these days.™

Ramerstadt was designed proceeding from the
two principal elements of the satellite concept:
the green structure as structuring element in the
urbanmizing process, and a coherent landscape sy

wiven shape by the new settlements, In our analysis
of Romerstadt, then, we are most concerned with
the interplay berween the landscape features of the
Nidda Vallev and the design.

The Sicdlung forms part of a large cohesive
development area on the northern rim of the Nidda,
where a whole string of “satellites™ (Westhausen,
Praunheim, Romerstadt, Heddernheim) serve to
safeguard the uninterrupted landscape system from
undesired urbamization, also in the long term. This
urban strategy can clearly be seen in Romerstadt:
stretching 1.5 km along the slope of the valley,
the Siedlung is a magnificently designed boundary
berween the river and the upland area scheduled
for urbanizing. *

The design, which resolutely seizes on features
of the surrounding landscape, breaks down into two
parts held together by aller development along the
central access road. This road snakes up the hll in
an analogy with the contour lines on the valley. The
residential streets on each side of the winding road
run parallel to the valley so that the development
steps down in a series of terraces to the river,

Each of the neighborhoods enjovs its own rela-
tionship with the landscape. The western part of
residential streets following a straight if unbroken
course keeps in the main o the contour lines of the
valley. While this part is given form as a gentle
accompaniment to the Xudda the eastern pornion
with its continuous curved streets rears its expres-
sive head to the landscape, resembling more than
anything clse a front-line bastion guarding the
course of the (channelled) river.

192

Frankfurt am Main, topographical map
superimposed on which is the series of

S e i The dorthern Ty oIl
Nidda Valley
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193 The design principles of the satellite town madel
are applied the most explicitly in the periphery of
the settlement. Marking off the Siedlung to the river
is a long curved retaining wall which, punctuated by
taller development, is interrupted at regular inter-
vals by jurting “bastons,” observation posts looking
out over the cultivated river landscape. Planted with
linden trees and fronted by an avenue, the wall
sharply divides the landscape and the urbanized
area. In the expressive form given its periphery
Rémerstadt seems to be defining the landscape’s
contours. At the same time, the Siedlung faces the
distant city as an island cut off in that same land-
scape. The image of the autonomous enclave gives

i the impression of a “dispersed” urbanization.
g Historically speaking the imagery of retaining wall
o ‘:" 3}"? and bastinrlls allude to the aity wall of the past
i —_— g\e — a twentieth-century rampart.

Reduction drawings of Rimerseade

a on-site planning constraints: height lines, the channelled river, the through road
{“In der Romerstadt”)

b insertion in the terrain: residential neighborhoods parallel to the valley, the main access square
tor the slope

¢ the differences between the eastern and western parts

d “rwentieth=century rampart™ marking off the Siedlung Rameratadt in' rg3a, seen from the northeast
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6.9 Transtforming the 194

urban fabric

The transformation of the urban fabric 15 distin-
guished from the other, generally earlier phases
particularly by the fact that the context for inter-
vention is different structurally, Transformation
refers to interventions that take place in an urbanized
area and not ina natural or cultivated landscape,

as in the case of evolved or designed structures.
Here, urbanized also means arcas not urbanized

by development vet within the city's sphere of
influence. Fach time the urban fabric undergoes
transformanon cvery factor that might be of influence

on a design s involved: existing development, spatial
and functional contexts, aspects of use and the area's
history. Because of the many possible influences and
their mutual relationships a transformation almost
always admits to a complex relationship between
context and design,

The concept of transformation is certainly not
applicable 1o every refurbishing operation in the city.
Only if the situation changes radically as a result of L
the mtervention can the word ransformation be used.
You could hardly describe replacing a nineteenth-
century block of jerry-building with a twentieth-
century urban regeneration block as a transformation.

You would, though, in replacing such a block with
other buildings or housing types and adapting the
shape, use or meaning of the urban space.

The transformation of a segment of city can be
spatial or functional by nature, can relate to the use
and meaning of a place in the city or affect several
aspects of it. In fact, because a transformation in-
volves an existing urban situation with a past of its
own, aspects of use and (historical) meaning are
often of the most crucial importance.

Likewise, the demand described in section 6.6
for cohesion between the development of the city
form and of other elements in the urban arena

social, cultural, economic—plays a seminal role

in the event of a transformation. Indeed, it could
create the possibilities of a change in the physical
structure of the city triggering off changes in other
“strata.” This “catalysing™ impact plays a part in
design tasks relating to transforming derelict urban
arcas, such as the structuring of railway shunting
vards, abandoned dockvards and dilapidated indus-

Reduction drawing of Logrofo, the planning site in the urban context

Processing of volumes and urban space

a the program projected in a single laver on the site

b the program stacked

¢ the program blown up o double size Material pre
d excision of the square
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trial areas. Much the same holds for design tasks in
the urban periphery. Such tasks raise the question
of whether the city can still be considered a spatal
entity or should be conceived as an assemblage of
fragments whose functions link them to a wide di-
versity of planning scales, such as a region or
national or even international networks.®

In the examples treated below, which extend
scalewise from a single building and a structuring
element to the transformation of a rundown area in
the urban periphery, it is less a (one-sided) influence
of the context on the design that is at issue than a
give-and-take between context and design; that is,
the consequences design interventions in the urban
fabric can have for strara other that the purely for-
mal.

Logrofio
Built in 1981, the city hall of Logrofio in the Spanish
province of La Rioja is one design in which the im-
pact of the building plays a decisive role in its setting.
The city hall is an intriguing example of the notion
harbored by the Spanish architect Rafael Moneo,
that public buildings in the city acquire their mean-
ing from the way they relate to the surroundings.*

The site was eminently suitable for creating far-
reaching effects in the surroundings using the city
hall as strategic instrument. At the transition from
historic center to nineteenth-century districts this
public facility is a programmatic move to upgrade
the dilapidated nineteenth-century city. Situated at
the edge of a chaotic riverside area, the city hall
further serves as a key project in strengthening the
city-river relationship *

The spatial cohesion of building and surround-
ings is crucial to realizing such potential. Moneo
resorts to a whole range of design resources which,
though of a purely spatial nature, can forge relations
on other levels too, in functional terms through
everyday use, through image and meaning of the
building.

Moneo derived these means from architectural
elements characteristic of the old city, where arcades,
passages and green squares govern the appearance
and character of urban space. There, arcades are
situated primarily at places with a public character,
such as city squares and busy routes, The passages
serve as informal short-cuts.

These characteristic elements Moneo exploits in

195 various ways. First, these elements spatially define
the relations between the building, its immediate
environment and the city. Secondly, he uses the
elements to inform the architectural image of the
building itself. And thirdly, using these means he
places the city hall in its setting so that it acquires
meaning in the workaday use of the city.

Several aspects were instrumental in siting the
building at that particular place. In view of the size

Rafael Monen, Logrofio city hall {rg8a).
Axonometric

Logrona ety hall-the-tall colonnade b the east -/
side of the square
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of the location, the program’s requirements are
quite modest.” This 1s important for the relation-
ship between the city hall and the city boulevard, in
other words how the civic building appears from the
main road. Its position also has a bearing upon the
use and the meaning of the public space in which it
stands. This can vary from a ceremonial city hall
square to an urban square geared to collective, daily
use. Finally, the building's relations with the
immediate environment, historie city and river are
dictated by how it is sited.

In slotting the ciy hall into the site Moneo has
succeeded in combining the widely divergent and at
times contradictory interests of the various aspects
by adopting a highly inventive design approach. In

it the building’s hmited program was subjected to a
cunning maneuver, First the volume was expanded
to more than double size. Tt was then broughr back
to the required dimensions by cutting, hollowing
out and raising up. This act of reducing the volume
generates explicit urban spaces around which are the
various prt}gl'ar‘l‘lmatic components.

The two voluminous components— public
functions and officialdom——are accommodated in a
pair of triangular volumes of unequal size. The
third component, the main hall, 15 1solated on stilts
bevond the triangles. The latter, their inner corners
overlapping, generate a square opening to the boule-
vard and point diagonallv towards the historic city.
Where the volumes intersect there is a passage, cre-
ated by lifting up the ma
Hence the building works as an oversized funnel.
The new square collects the movements between

1 hall, to the area bevond.

historic and nineteenth-century parts of the city and
channels the movements between city and river.

The building’s image takes its cue from the
various functions of the square. Moneo's differen-
tiated use of the city's architectural vocabulary has
spawned well-defined spaces and stresses the
difference in function between the two wings.
Before the castern, public wing is a tall narrow open
gallery on slender steel posts, Facing the sun, it is a
popular place where townspeaple like 1o linger.
The jurting end of the gallery serves as a gateway
between the city hall square and the neighboring
district,

By contrast, the arcade on the west, official wing
is 4 broad contained space. Carved out of the build-
ing, it 15 intensively used as a covered pedestrian

reduction drawing of the sequence of syuares: a classically designed ay park, a tree=lined square,

[||1' L'lll\. h,||| ]1|JI:I,‘ I]\u,' |,'\|1141|1|,||; L {1} '||'|L' TIvET

the svstem of colonnades and arcades

the relationship betseen ciny amd river
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route between city areas. The two arcades intersect
at a tall roofed lobby forming the festive entrance to
all components of the city hall as well as a note-
worthy start to the esplanade leading to the river.

These design methods have endowed the tree-
lined triangle with both the character of a ceremonial
city hall plaza and the qualities of a square geared to
everyday use,

At an urban level the building works as a catalyst
for upgrading the adjoining parts of the city. The
city hall itself, the developments in the surrounding
districts and those on the river are effortlessly drawn
together. Finally, its relationship with the historic
center is effected by a sequence of green spaces ter-
minating in the city hall square.

In their references to the city’s vocabulary the
major elements of the design clearly derive from
the typical urban spaces of Logrofio. In fact, the city
hall seems more like an unbuilt public space than
a built volume, particularly in the use of different
types of public space as prime elements. This is
what makes the building such a splendid symbol of
a public institution.

7

Nancy
The famous series of squares in Nancy 15 an example
of a design in which new elements slotted perfectly
into an existing situation generated a spatial unity
that has not only operated as a structuring clement
on the scale of Nancy and its surroundings; in the
course of time it has irsell come to symbolize thar
city.

Before the squares were laid out in 1752, Nancy
consisted of two relatively autonemous towns, the
medieval Ville Vieille and the seventeenth-century
Ville Neuve, whose autonomy was largely due w the
defense works that encircled each. Commissioned by
Stanislas Leszezynski, ex-king of Poland and Duke
of Lotharingen, to design a Place Royale as a
“worthy setting” for the statue of his son-in-law
Louis xv, and for a new town hall and ducal palace,
the architect Emmanuel Héré de Corny saw his way
clear to transforming the double town into a single
entity.®

The new programs were set in the context in
such a way that together the components of the
intervention provided a structuring element in the
city, a “trait d’union” for the double town,

Heéré situated the new, almost square Place Royale
—now Place Stanislas—in the open space in front
of the moat, directly opposite the medieval city
gates; the site is tuned to the grid pattern of the new
city. The design constructs the sguare as an archi-
tectural whole in a style deriving from the existing
Hatel de Craon. On its long side is the town hall
flanked by civie buildings; the open corners of the
square are closed off with the famous gold railings
and fountains of Jean Lamour. Another component
of the design was the link-up with the medieval
twown. A tall triumphal arch opposite the town hall
flanked by low colonnades effects a subtle transition
from the Place Rovale to the entrance square of the
old town.

In the square Place the starue of Louis xv marks
the point where two major routes intersect: the
existing north-south route linking the old and new
towns and the new east—west route drawing together
the city and the surrounding country.* Triumphal
arches at the edges of the city mark the transition to
the landscape.

The laving of the cast—west route changed the
relationship between city and surroundings draman-
cally; the landscape was then enticed into the city as
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Saamey, plan danng from before 1750: Following
the tradition, Mancy 1 drawn lasd “fat™; North

15t the right

Naney, the sequence of Ssquares seen from the

northeast, circa 1985, From foereground 10 back-
grond: Place Stamislas, Place de b Carmiere and
Hemievele, with the city park st the rear (nght)

far as the Place Rovale by the perspectival view
along the dead=straight roure.

In the medieval town there emerged a worthy
counterpart to the Place Royale; an oval concourse
set at right angles 1o it, the Hemicvele, on which
stood the new ducal palace. Breadthwise rhe oval
colonnades afford a magnificent entrance to the
palace; lengthwise i is the link berween the medieval
town and the promenade along the rampart.

To link the Place Rovale and the Hemieyele, the
clogated space of the medieval tournament arena
was transformed into the Place de la Carniére. Thas
new square was treated @s an autonomous spatial
element; the raller development of the existing Hirel
de Craon plus three copies of 1t mark its corners,
The intervening development, on the rampart and
on the side of the city, was accorded a new uniform
frontage whose architecture was likewise inspired by
the preexssting building. The free space of the Place
de la Carriere was planred with a charming avenue
of linden trees; the promenade in as turn way framed
by a series of lanterns and gold railings.™

In terms of the double town the Place de la
Carriére is the key component of the spatial compo-
sition of squares. What had already a long and
narrow space was then developed in such a way that
its length-breadrh ratio was mampulated further, so
as to emphasize the perspective when looking along
it, At the focal points of the perspective 1t scems as
though the might of the citizenry and the official
authority of Nancy——the town hall and the ducal
palace—are observing each other ar a safe disrance.

In terms of the city, on the other hand, the Place
Rovale 15 the kev component, serving as a pivot be-
tween the landscape and the components of the city.




The components of the sequence
4 plan of the double-city
b Place Rovale and the new cast-west route
¢ de Hemicvele, link between the city and the
Nancy, bird’s-eye view of the sequence of walk along the city wall
sgquares

Maney, Plice de la Garridre looking towards the
d Place de la Carriére mounted in the context ducal palace



DESIGN AND ANALYSIS

Lille
Unlike the other designs discussed here the FEuralille
project of the Rotterdam firm of onma 1s a project in
progress, True, implementation of the scheme has
begun, but construction is at such an early stage that
the work 1s far from ready for “testing in practice.”
It will be examined here exclusively in terms of
design drawings. Commentary on the relationship
between context and design is thus very much hypo-
thetical.

And ver the design in s drawn state is sufficient
imducement 1o mclude 11 in our discussion of trans-
formations of the urban arca, The reasons for doing
so lie in the nature of the project (a large-scale trans-
formation to satisfv a complex building rask), in the
naturc of the setting (the urban periphery) and
finally in the design itself and the way it treats the
context.™

For the French provineial town of Lille the con-
struction of the Channel Tunnel and the arrival of
the Train a Grande Vitesse (T6v) signify a dramane
change of status in the infrastructural network of
Northwest Europe. Lille has advanced from quite an
outsider position in the economic arena to a central
place.™ On the strength of this change the city atself
has taken steps to ensure that the expected positive
effect on the economic and functional front could
work positively on the urban frone as well. Arguably
the most important step was the decision not to
develop the new TGy station as an autonomaous
project away from the city. Siting it a mere stone's
throw from the old center was a deliberate choice,
one that makes Lille’s attitude towards the TGy
quite uncquivocal: the high-speed train is quire
simply a chance in a million. Siting the station thus
not only maximizes the economic impact of the TGy
on the historic center, it paves the way for radically
transtorming the urban periphery.

The station site is a two=kilometer long, s00-
meter wide strip where the fortifications used to be,
between the threadbare fringes of the historic center
and the suburbs south of Lille. Tt exhibits all the
hallmarks of a fringe area. Large-scale infrastructure
with the inevitable spaghetti of shiproads shices
through the area, throwing up invincible barriers
between the fragments of periphery, The impressive
collection of fragments is itself a comprehensive list
of spatial and programmatic details: the central rail
station, an ancient cemetery, an abandoned barracks,
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office towers, a city park, car parks and bundles of
railway lines. The area has long served as a dumping
ground for plans that though necessary were un-
welcome inside the city nself,

oMA's design in fact is configured as two distinct
operations, On one side it thoroughly revises the
local infrastructure.® The new TGy station is used
in the design as the element organizing the flows in
the area. The ring road, metro stops and parking
garages are set parallel to the station and partially
underground. The link between city, station and
suburbs 15 set square to the station and biseets at.

Secondly, the planned programs are spread
across the site.® In spatial terms the design shows
the features of a collage. It projects new fragments
throughout the site whose location, programmatic
infill and spatial-functional organization are fine-
tuned to each other. The station, set as 1t s on a
long “plinth™ which resolutely partitions off the
station zone from the suburbs to the south, serves
as a structuring element for the other components
of the plan,

The tall towers atop the station visually impact
at the scale of the city where they have a landmark
function. The triangular Forum, a shopping mall
directly opposite the station, 1s the link both spatially
and programmatically between station and city. Set
at the eastern extremity of the plinth, the park is at
once a connection through to the city and a buffer
to the large-scale infrastructure. The *Congrexpo,”
a congress and exhibition building at the western
end of the plinth, pulls together the components of
the second phase of implementation and the station.

Of great importance when fleshing out the station
and surroundings 1s that the city 1s made to feel the
presence of the TGv. An inventive use of differences
in level in the area has generated a muluplicity of
visual relations between the high-speed train and s
environment. Thus, looking from the station fore-
court, the access road and the Forum the 16v can
actually be seen inside the station, opened up as this
is 1o the city. Likewise, the towers of the business
center refer in their architectural design o the TGv's
presence in the “plinth.’

Using the plinth as a structuring element in the
design, the program components are gathered up
functionally and spatially and linked together.

With the Forum acting as the kev link between city
and station, and the towers as link at a higher scale,
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Euralille, division of the program over the site,
a collage of fragments

omasRem Koolhaas, Euralille {1990). Euralille, diagrams of the unravelling of the
Spatial disposition of programs The design mounted in the context infrastruciure; below, the old situarion
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a powertul unity emerges in the collage of fragments, 202
This imbues the scheme with a relative indifference
towards eventual modification at the construction
stage. This means that, for example, the Congrexpo,
initially planned as a long “bridge™ between the
station and the second-phase development, could be
ellortlessly exchanged at a later stage for an ovoid
design withour forfeiting the cohesion between the
individual planning components.

Furalille, visual relations between the Tov and
the surroundings

Maonial REISIFR DRLERPEERS G autor

Furalille, the new 1oy station as a laindmark the periphery of Lille
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Paraline 11H|il:i_'||llrl\. seen from above
Merric projection seen from above

Proportional projection (eg. isometnc, di-
METFIC OF [FIMeIlrc) seen from above

Obligue projection (e.g. planometnc, cavalier

and cabinet) seen from above. One plane 1
projected truly, the rest are distorted
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1.0 The basic projections

Drawings give only a limited picture of what
they represent; they are an abstraction of
reality. Each analysis begs its own method
of drawing. Before examining the various
types of analytical drawings, this section
affers an overview of the different drawing
methods and modes of projection used in
the practice of architecture, urban design
and landscape architectura. There are two
main groups, paraline projections, also
known as axonometrics, and converging
line prajections or perspectives.

1.1 Paraline projections
{axonometrics)

The principal feature of paraline projection
is that the object or area is projected onto
the picture plane using parallel lines,
Types of paraline projection can be classi-
tied as follows:

1. Orthographic projections, subdivisible
into metric or flat projections such as
elevations, plans, sections and topo-
graphical maps (fig. 2) and proportional
projections amongst which isometrics,
dimetrics and trimetrics. (tig. 3}

2. Obligue projections such as planometric,
cavalier and cabinet. In these views, one
face of the object is drawn as a flat plane
and the remaining “distorted” faces at an
angle. (fig. 4)

1.11  Orthographic projections

Metric projection
In metric or flat projection an object or area
is relieved of its volume and drawn as if
one were looking at it centrally from infi-
nity. This projection formula is used for
topagraphical charts, profile views {urban
or landscape sactions), plans, sections,
glevations and building fagades. In draw-
ing a section or plan one is cutting away
part of the building either vertically or
horizontally, and viewing it centrally from
infinity. The parts cut away may be indicated
with a thicker line, hatched or colored in.
Those parts visible from the chosen view-
point are marked with a thinner line, As the
object is shown devoid of form (i.e. flat)
this common mode of projection is ideal
for working drawings and contractual draw-
ings but also for other scale drawings dis-
seminating information for various ends.

=
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Plan and section of Villa dall’ Ava, osas
Rem koolhaas

Proportional projection: isometric {in the case
of a cube the ribs x, v and 2 are of eygual

length)

lsometric of Villa Savove, Le Corbusier




However, the observer faced with these
drawings has to mentally fill in the three-
dimensional element himself. (fig. 5)

Proportional projections
This category includes isometrics, dimetrics
and trimetrics. The object is projected at
an angle, giving an impression of three
dimensions.

1.1.2 Oblique projections

To the category of oblique projections be-
leng the planometric, cavalier and cabinet,
In these types the object is projected in two
directions simultanecusly. Though only one
of the planes is projected truly and the rest
are distorted, the result is a spatial image
nonetheless.

Planometric
This projection is often erroneously de-
scribed as axonometric. The latter term
however is the collective name for paraline
projections. (fig. 9) Planometric projection
is an exceedingly commaon and easy-to-
execute mode. The ground plane (or top
face) is set up truly at a chosen angle (say
30 or 60 degrees); the verticals, which may
be shortened, are drawn straight up.
Planometric drawings are used to explain
the relationship between plan and
elevations.

Cavalier and cabinet
The method these two obliques share in-
volves setting up one of the side planes
truly, with all other planes, which again
may be shortened, distorted. These draw-
ings focus on the relation between section
and elevation.

DRAWING TECHNIQUES TO
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8  Oblique projections: planometric

g Planometric projection: Adolf Loos, Moller

House
10 Oblique projections: cabinet

11 Converging line projection [perspective),

seen from above to best show the projection

method
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1.2 Converging line projections
(perspectives)

The hallmark of converging line projection
is that the object is projected along the
visual rays of the observing eye. (fig. 11)

In general, perspective drawings are able
to give a three-dimensional picture of an
object that largely corresponds with the
image the observer might get in reality giv-
en a fixed viewpoint. Perspectives can be
divided into three groups, depending an
the projection mode and the number of
Vanishing Points: one-point or central per-
spective, two-point perspective and three-
point perspective. Which of these is chosen
depends on the aim of the analysis. A series
of central perspectives might, for instance,
be perfect for illustrating a route through
an English landscape park. The perspectiv-
es can further be classified according to
the height of the observer's eye. Two ex-
tremes in this respect are the bird's-eye or
aerial view and the worm's-eye or ground
view.
1.21 One-point or central
perspective

When drawing a one-point perspective one
chooses a viewpoint looking straight at or
into the object. For instance, a section or
elevation drawn to scale can serve as the
premise for a one-point perspective, with
anly the shortening of the depth measure-
ments needing to be estimated or calcu-
lated. In a one-point aerial perspective the
viewpoint is high in relation to the object
or landscape. In a one-point ground view
the viewpoint might be made to equal the
haight of a standing person.
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1.2.2 Tweo- and three-point
perspectives

In twa-point perspective the viewer ob-
sarves the object at an angle. Here 100 it
hialds that the viewpoint in a two-point
aerial perspective 15 high in refation 1o the
object or landscape and at eye-level in a
two-point ground view, The advantage of
two-point perspective 15 that it gives the
observer a reallstic three-dimenslonal
rendering. Their disadvantage is that the
toreshortening of the sides has to be
estimated or calculated. This foreshorten-
ing bears a direct relation to the angle at
which a plane is shown (e.g. in fig. 13 a
large angle at the left gives a strong fore-
shortening of the relevant side)

In arder to show the selationship between
the two perspective types (aerial view and
ground view) these are drawn one above
the other (see figs. 12 and 13). In both-cases
the verticals are of egual length and are
extensions of the same line. When drawing
such views freshand it is advisabla to make
an aerial perspective first, The infarmatian
this provides, such as the position of the
vanishing points and the position and
shertening of the verticals can be & great
aid in drawing perspectives with a lower
-.-.--.-z'.\'|m|r'-'l.

2.0 Processing the drawing

There are three modes of processing a
drawing when making an analysis of a de-
sign, reduction, addition and démontage.

2.1 Reduction

This is the most elementary way of proces-
sing.a map or drawing. I3 purpose is to
visuahze the strocture of a design.

A commaonly used technigque in design
analysis, reduction consists essentially of
omitting-all irrelevant data from a design
drawing so thal only information essential
to the study remains. The art in making
such an analytical drawing Is in declding
what is to be drawn and what left out
Experience has taught that the tenderncy is
to include too much detall in an analytical
drawing rather than too little, An analytical
drawing should make sense at a glance
and be selt-explanatory rather that requir-
ing explanation. Often a serfes of drawings
with-a limited quantity ol data is easier {o
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read than just one containing a great deal
of information. There are two fundamen-
tally different modes of reduction:
morphological reduction and typological
reduction.

Morphological reduction
Morphological reduction is a means of un-
covering and explaining the spatial structure
of an object. The purpose of the analytical
drawings is to visualize the spatial charac-
teristics of a building, city or area. To do
s0, they make a distinction between built
(i.e. mass) and unbuilt (space or void);
usually the mass is drawn and the space
left out. Depending on the object and the
scale at which processing takes place
there may be furthaer differentiation within
the mass and space. For example, build-
ings and green elements such as avenues
and parks, can be rendered differently.
There can also be a distinction made be-
tween, say, streets, alleys and squares, or
canals and meadows.

The usuwal codes in a morphological reduc-
tion are planes (uniform, hatched or halt-
tone) and lines (continuous or dotted,
single or double). Which drawing technique
is used depends on the scale of the object
and the aspect to be examined. Pen thick-
nesses are another useful means when
making analytical drawings. The technigue
most applied is the “ordinary” black-and-
white drawing in which black areas and
lines are used to indicate the mass and
white areas and lines the space. Such draw-
ings are suitable for analyzing the spatial
composition or the nature of the built de-
velopment (perimeter blocks or open rows).
In a “negative drawing,” the space is given
in black and the mass in white; this tech-
nigue focuses on the unbuilt parts of the
scheme. Different aspects of a drawing can
be emphasized using a drawing technique
involving only unbroken and dotted lines
and points.

The basis or “ground” can in principle be
any map drawn to scale, particularly topo-
graphical maps (not tourist maps, as these
tend to distort towards the edges).
Analysis is done by partly drawing over the
underlying map; the latter's scale is gov-
erned by the nature of the analysis and the
scale of the object. Thus topographical
maps at a scale of 1:50,000 can be used to
draw landscape patterns or give the posi-
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8

Charleville 1608

plan

maorphological reduction of spatial structure
maorphological reduction of structuring
elements

tion of settlements in relation to large-scale
elements such as highways, high-voltage
cables, railway lines and waterways. Then
again, the scale of 1:25,000 is eminently
suitable for drawing the main structure of
a city {the structuring elements) and the
position of key buildings in it, or for the
spatial structure governing different parts
of a city. At a scale of 1:10,000 we can dis-
tinguish individual buildings and routes
and differentiate between the nature of one
mass of void and another. Scale 1:5,000 or
larger is better suited to examining the
spatial features of a single urban fragment
than te analysing the relationship between
fragments.

It may be necessary to use both current
and historical maps. Because the latter are
usually not entirely to scale it is advisable
to “graft” the information from a historical
map onto a more accurate up-to-date ex-
ample.

This processing of cartographic material
can focus on a whole range of aspects of
a design’s spatial structure. Drawing the
structuring elements of a city or city area,
for instance, can tell us how the urban
space there is experienced. Key elements
in such analytical drawings are intensively
used routes, major squares, landmark
buildings and green space. Such morpha-
legical drawings can also be used to bring
into view the cohesion (or lack of it) be-
tween parts of a city. The development of
the urban structure can be rendered in the
form of a historical atlas, with successive
maps (identical in scale, size and location)
illustrating the changes undergone over
time. By this means, the relation can be
charted between specific events in the city
(such as the laying of a railway line) and
their conseguences for the spatial struc-
ture,



1g Morphology of the grounds of Castle

Howard, "I'he drawing shown here is 2 *mesh®

drawing, m which a network is laid over the
topographical map with the aid of a com-
puter. Each node of this netwaork is then
breowght 1o the correct height. In this ex-
ample the scale is distoried; the vertical
direction is exaggerated with respect to the
horizontals, (In the original the scale of the
xand voaves was 165,000 and of the 2 axis
1800

20 Plan of the Villa Rotonda, This drawing can
he considered a morphological reduction

showing only material (solid) against space

21 Vincenzo Scamoez, weal cily, va, 1hoo. Plan
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Typolagical reduction
This mode of reduction can serve two
distinct ends,
Firstly, stripping a design to its essentials
leaves a diagram of the underlying struc-
ture. This may correspond with similar
diagrams of other schemes, in which case
we use the term “typological diagram.”
Such a diagram can be said to contain the
essence of a given type.
Secondly, by comparing the diagram of
a design obtained by reduction with the
typological diagram of a type from which
that design probably derives, we can get an
idea of the changes the design has under-
gane with respect ta the original type.
This tells us whether a design is a variation
on an existing type (i.e. a deformation) or
represents a new one (i.e. a transforma-
tiom),
The drawing codes and methods normally
used to make a typological reduction are
allied to those pertaining to marphological
reduction. Once again, topographical maps
are well-gualified as a "ground.” In
general, design or presentation drawings
are better suited than contractual drawings
tor making typological analyses of
buildings. Compared to marphelogical
reduction, the typological version goes a
step further. The design is stripped of all
irrelevancies and made more
diagrammatic. The processings in a
typological analysis concentrate on the
typological aspects of a design, on the
rasemblances to and deviations from the
onginal type and the way the various
elements relate (i.e, the typological levels).
Thus, comparing a regular pattern and a
variant upon it can serve to bring out the
features of the original type as well as the
way these features are applied in the design
under analysis. That same process can be
employed to discover how deformations of
the original type are employed for specific
design solutions in a given situation.
Amaong the processes used to alter existing
types we can distinguish retation, mirroring,
doubling, additions and mixing with other
existing types.

2.2 Addition

Another possibility when making analytical
drawings is to add information that is either
non-visual or non-architectural, It may be

F;f

B

N

Trpological diagram of Scamoezi’s ideal ciry

In this radical reduction the typological dia-

gram has been siripped of the features

peculiar 1 Scamozzi's city, The result is a

typological diagram of a ciry with literally

four quarters
Charleville 1608, Plan

Typological reduction of Charleville
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infarmation about function or use, or that
tells us something about the underlying
geometric system. It is advisable to add
information anly once the drawing has been
stripped of superfluous and distracting
data. The morphological reduction drawing
described above is a good departure-point
for such analyses.

: = - Possible additions include the following:
geometry of the spatial and material
~ systems, axes, zones, and so on

indications of function or use by means
- of calour, halftones or pictograms
- lines of vision and movement

lines of force

Geometric system
In order to explore the geometric system of
a design we can introduce into the drawing
the material and spatial axes, zones and
grid lines. The illustration of Palladic's
Villa Emo in Fanzolo (1560) shows clearly
how the various components are organized
along an axis. If the built mass fails to di-
rectly indicate how the axis organizes the
composition, one can always render the
building in cutaway, as here in the central
villa block.
An axis in external space can be marked
by drawing just the minimum of spatial
elements, in this case the tlight of steps
o and the entrance gate. A tree-lined avenue
) might be drawn as an elongated mass to
underscore the open space.
In the following illustration of the Villa
Medici the geometric system, the house
and the garden are distinguished by ditfer-
ent thicknesses of line and degrees of
abstraction. The house is the central por-
tion from which the diagram derives and is
therefore shown in horizontal section with
the material thicknesses inked in. The gar-
den is drawn in fainter lines. The thickness
of line of the geometric system is halfway
between those of house and garden. As its
components consist of squares, these
invariably contain a diagonal to prove that
the sides are indeed equal. The suggestion
of an axis in the garden is indicated by a
dotted line the same thickness as that of
the geometric grid system.

27 Frankfurt Romerstadt, layout type

28 The tvpe projected on site

2 Processing the type: undulation and heads
26 Deviations in Charleville from the typo-
logical diagram of the four-quarter city 4o Fleshing out the type: the design as built
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Function and use
Colored pencils or halftone tranfers are a
simple aid towards mapping out the use of
a building, a part of a city or a park. In most
cases ground-plans are eminently suitable
for such drawings; sometimes a section so
treated can make for added clarity.
To avoid using too many colors or half-
tones it is advisable to first critically as-
certain which aspect of the scheme’s use
needs examining. In the case of a large
public building, one might choose to relate
the position of the principal function to
those of the secondary functions. In a
house the emphasis will usually be on the
distinction between living areas and circu-
lation/facilitias.
All codings and color applications are de-
pendent on the aspects to be analyzed. In
order to be able to compare analyses, a
generally applicable color code can be
applied as follows:
For a house:
living: red edging
cooking etc: orange fill
sleaping: dark blue _
internal circulation: bright yellow
external circulation (stairs, gallery,
doorstep, porch): pale yellow
storage, garage: brown edging
wet cells: light blue fill
drying area: blue dots
work area (e.g. office or practice attached
to house, studio): orange edging
shop space: purple fill
hobby areajworkshop: black edging
For a larger public building the principal
function is given in red or red edging, for
the rest (circulation, ablutions) see the
color scheme for a house.
For analyzing part of a city the following
color codes pertain:
residential: red
shops: purple
cafés, restaurants and hotels: pink
offices: orange
factories/workshops: black
public building: blue plus letter code
slow traffic: yellow
fast traffic: light grey
When analyzing the design for a park or
garden the following codes may be used:
public green space: dark green
private green space: light green
water: light blue
playground: yellow acher
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37 Villa dall’Ava. Organization into sones

38 Sainsbury Centre for the Visual Arts.
Organizing lines and a symmetry axis help
o clarily the geometric system of the
material, whose position is indicated by
linear zones of identical shape

herb garden, ornamental garden, nursery
parden: mauve
sportsfields: pale pink

When using halftones it is advisable to
start from the lightest tone, using it for the
function with the greatest surface area.
The smaller the surface area of ancillary
functions, the darker the tone. In the analy-
sis of a house shown here the two princi-
pal living areas are given at ten percent (in
size of dots). The other functions are in-
dicated with a darker screen (30 or 50 per-
cent), Official documents used to fix the
use of a city according to function or zone
often consist of maps conveying informa-
tion by means of colors or halftones. Such
cases may exhibit a widely differentiated
system of activities. To ensure legibility it
is necessary to restrict the information in
the drawing and illustrate one or more as-
pects only. This is often done by visualiz-
ing just those functions with a public or
collective character, such as civic build-
ings, cultural institutions, shops, night-life
establishments and green facilities. As a
result, the residential areas become a neu-
tral backdrop against which the map can
he easily read,

The method of coding with colars and
screens described above reflects the way
modernist urban design analyzes the city
and divides it into functions. Criticism of
this functionalist approach has encouraged
urbanists to explore other methods of
registering use that simultaneously give

a visual impression of an area or a scheme.
One such tool for illustrating variation in
use is the pictogram.

Drawing lines of movement and vision is a
way of illustrating how the user would
experiance the space. As the examples
show, that can apply to the plan and section
but also in an isometric. When choosing a
ground the one important factor is that the
drawing should show those elements im-
portant for experiencing the space.
Because a drawing often contains too much
information, it is advisable to reduce the
ground and only incorporate what is really
essential to an understanding of the se-
guence or movement. Small sketches can
be an additional aid.

One possible way of analyzing the structure
of a building is to render the distribution of
forces in that structure. This too is done



A Analysis of aspedts oF wsean 3 Boman house
ALTHIW [ Fepresentalive)

I onnode (informal)

I oo and houschiohl guarters

4o Alag ol the quays {Scheldekaaien) in

Antwerp distinguishing functions

4& Presentanion drawing of 0M47s competition
entry for Parc de la Villetee, The various
planmed actvities are mdicared by picto-
grams

32 Adolt Lovs, Moller House, Analvoical drgw-

+

ing showing lines of vision moa reduced
drawing of the section and plan

Sectien through Gothic cathedral,
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by adding information to an existing draw-
ing. As loads are directed downwards by
gravity, sectional drawings are best suited
to the purpose. The forces acting on the
structure can then be indicated with arrows.
Insight into the distribution of forces can
provide relevant information about the
building's form or the way the various
building parts fit together, The section
through a Gothic cathedral shown here
gives a better understanding of the relation
between the built torm and the transfer of
forces.

A good way to examine the relation be-
tween various aspects, systems, elements,
phases in time or design and context is to
make what is called a démontage drawing
or exploded view. Juxtaposing or super-
imposing drawings giving complementary
information can be helpful when examining
the relationship between different aspects
of a design. These can be different stories
of a building of different strata in a design.
The following layers are among those that
can be superimposed: compositional
elements, ground and object, scales, his-
torical layers, stories, conceptual layers,
and structure and design.

The démontage or disassembly of a design
provides insight into the build-up of the
spatial structure of the object under
scrutiny. Démontage can be done by
unfolding the scheme in various “layers”
(e.g. geomorphological, infrastructural,
built or green layers, structural or utility
layers) or by explicating the various com-
ponents of the scheme (e.g. the edges, the
infill or the binding elements). When ana-
Iyzing a component of a larger entity it is
often necessary to include superfluous
information simply to place the object in a
broader context, such as by drawing certain
points of orientation or the course of a
river. An efficient means of giving insight
into the relation between the various typo-
logical levels is to make a drawing in which
these different levels are shown individually.
Also, when analyzing the structure of a
building, démontage is often an eminently
suitable means. In a démontage drawing or
exploded view the different components
comprising a structure can be drawn
individually, shedding light en the method

Démontage
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and order of construction or on the func-
tions fulfilled by individual structural com-
ponents within a building.
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44 Planomerric projections of three variants on a supporting structure for a square slab, showing
the distribution of forces

45 Logrodio, the design in the urban context; démontage in various planning layers

a  the town hall plaza as the next in the series of squares

b the series of green spaces; a classically designed city park, a tree=lined square, the town hall
plaza, the esplanade to the river

¢ the system of colonnades and arcades

d the city's relationship with the river



46 Amsterdam, the ring of canals drawn as a
stripy, here the design components are placed

I scuiciicg ds @ mew COmuiasiicen

47 Villa Renonda, explsded view of elements
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48 Tschumi’s Pare de la Villetwe, division into
three eomceptmal-lavies
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relacionship between
digtrice and subcenter.
districe and Nidda Vallay,
district and city center

50 Centre Pompidou. Exploded view of the
beam-truss connection. The drawing gives
an accurate picture of the constituent el-
ements

g1 Villa Savoye. Exploded view distinguishing
structural functions in the various bulding
49 Rimerstadt pirts
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by Bernard Leupen. Christoph Grafe,
Nicola Kirnig, Marc Lampe,
and Peter de Zeeuw

DESIGN AND ANALYSIS is an insightful,
imterdisciphinary exploration of the diversity of
analytic methods used by architeers, designers.
urban planners, and landscape architects 1o
understind the structure and principles of the buil
environment. Developed by a team headed by
Bernard Leupen at Delft University of Technology,
The Netherlands, DESIGN AND ANALY SIS defies
borders of history, seography, and discipline,
tracing the evolution of design principles from

ancient Greece 1o the 20th century

"Only-methodical analysis gives us an insight into
the design process,” states architect Bernard
Tschumi, Using historical examples fiom
architecture, urban design, and landscape
architecture, DESIGN AND ANALYSIS defings an
ordered system that enables the design student or
professional to identify the factors that influence

designers’ decisions, and shows how 1o relate them

Watertorenweg | 8(), Rotterdam, The Netherfands
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to the finished project. DESIGN ANDANALYSIS
15 organized into six chapiers that correspond 1o
these Factors: order and composition, hunctionality,
structure, typology. context. and analytical
technigues, The authors introduce the analytical
drawing as a time-tested means o obaining insight
mnto the design process. Over 100 line drawings are

fediired i all,

Using contemporary architectural examples to teach
ancient design principles, DESIGN AND
ANALYSIS is more than just an imtroduction to
analytical methods. The authors give an outline of
space design as 4 whole, from individual buildings
to urban-and landscape ensembies. Though
primarily miended for design students 1o help them
appreciate many of the 1ssues that they will face as
professionals. DESIGN AND ANALYSIS's broad.
easy-to-redd approach makes it an'invaluable

handbook for designers of all disciplines,
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