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PREFACE

The original edition of this study introduced the student of architecture to form and space and the principles that quide their
ordering in the built envirsnment. Form and space are the critical means of architectune comprising a deségn vocabulary that

is both elemental and timeless. The second edition continued to be 2 comprehensive primer on the ways form and space are
interrelated and organized in the shaping of our environment, and was refined by editing the text and incorporating diagrams for
greater clarity, adding selected examples of architectural works, expanding the sections on openings, stairways, and scale, and
finally, by including a glossary and an index to designers, The third edition persisted in Mustrating the ways the fundamental
elements and principles of architectural design manifiest themsslegs over the course of human history but added an electoonic
component ta introduce the aspects of time and movement to the expesition of elements and principles.

In this fourth edition, major changes consist of the addition of more than two dozen contemporary examples, selected to
illustrate the new forms that g0 beyond the timeless elements of basic statics—the columns, beams, and load-bearing walls of
stable constructions that are fixed in time and space. Five more modules have also been added to the electronic component to
animate certain design decisions regarding scale and proportion, the type of visual, often subtle judgements that designers face
inthe development of a project.

The histarical models In this book span time and cross cultural boundaries, While the juxtaposition of styles may appear tobe
abrupt at times, the diverse range of examples is deliberate, The collage is intended to persuade the reader tolook forlikenssses
amang seemingly unlike constructions and bring into sharper focus the critical distinctions that reflect the time and place of
their making. Readers are encouraged to take note of additional examples encountered or recalled within the context of their
individial experiences. As the design elements and principles become mare familiar. new connections, relationships, and levels of
meaning may be sstablished.

The (Bustrated examples are neither exhaustive nor necessarily the prototypes for the concepts and principles discussed, Their
selection merely serves to lluminate and clarify the formal and spatial ideas being explored. Thess seminal ideas transcend
their historical context and encourage speculation: How might they be analyzed, perceived, and experienced? How might they be
transformed into coherent, useful, and meaningful structures of space and enclosure? How might they be reapplied to a range of
architestural problems? This manner of presentation attempts to promote 2 more evocative understanding of the architecture
one experiences, the architecture one encounters in literature, and the architecture oneimagines while designing,
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INTRODUCTION

Architecture is generally conceived —designed—realized—built—1in response to an existing set of conditions. These
conditions may be purely functional in nature, or they may alsa reflect in varying degrees the social, political, and economic
climate. In any case, it is assumed that the existing set of conditions— the problem—Is less than satisfactory and that a
new setof conditions—a solution—would be desirable. The act of creating architecture, then, is a problem-solving or design

process.

The initial phase of any design process is the recognition of a problematic condition and the decsion bo find a solution to it.
Desian i abave all a willful act, a purposeful endeavor, A designer must first document the existing conditions of a problem,
defing its context, and coflect relevant data to be assimilated and anabyzed, This is the critical phase of the design process since
the nature of a solution is Inexorably related to how a problem is perceived, defined, and articulated. Fiet Hein, the noted Danish
poet and scientist, puts It this way: "Art ks solving problems that cannat be formulated before they have been solved. The shaging
of the question is part of the answer”

Designers inevitably and instinctively prefigure solutions to the problems they are confronted with, but the depth and range of
their design vocabulary influgnce both their perception of a question and the shaping of its answer. If one's understanding of a
design language is limitzd, then the range of possible solutions to a problem will also be limitad, This book focuses, therefare, on
broadening and enriching a vocabulary of degign through the study of its sssential elements and principles and the exploration of
awide arcay of solutisns to architectural problems develaped over the course of human histery,

As an art, architecture s more than satisfying the purely funstional requirements of a building program. Fundamentally, the
physical manifestations of architecture accommodate human activity, However, the armangement and ordering of forms and
spaces also detarmine how architecture might promote ndeavors, elicit responses, and communicate meaning. Sowhils this
study focuses on formal and spatial ideas, it is nat intended to diminish the impartance of the social, palitical, or economic
aspects of architesture. Farm and space are presented not as ends in themselves but as means to sohve a problem in responss to
conditions of function, purpose, and context——that is, architecturally.

The analogy may be made that one must know and understand the alphabet before words can be formed and a vocabulary
developed: one must understand the rules of grammar and syntax before sentences can be constructed; one must enderstand
the principles of compasition before assays, novels, and the like can be written. Once these elements are understood, ons

can write podgnantly or with force, call for peace or incite to riot, comment on trivia or speak with insight and maaning, Ina
similar way, it might be appropriate to be able to recognize the basic elements of form and gpace and understand how they
can be manipulated and arganized in the development of a design concept, before addressing the more vital issue of meaning in
architecture.
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INTRODUCTION

In arder to place this study in proper context, the fallowing is an everview of the
basic elements, systems, and orders that constitute 2 work of anchitecture, All
of these constituents can be percelied and axperienced. Some may be readily
apparent while others are mone sbstuns to our inteilect and senses, Some may
dominte while sthers play 2 secondary role in a building's anganization. Some
Mgy convey images and meaning while others serve s qualifiers or modifiers of
these messages.

Architectural Systems

The Architecture of
Experienced through Movement in
Space-Time
Achigved by means of Technology
Accommadatinga Progrom
Compatible with ts Confext
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In all cases, however, these elements and systems should be Interrelated

to form an integrated whale having a unifying o coherent structure,
Architectural order is created when the organization of parts makes visible
their relationships to each other and the structure as a whole. When these
relationships are perceived as mutually reinforcing and contributing to the
singular nature of the whole, then a conseptual order exists—an order that
may well be mare enduring than transient perceptual visions,

* organizational pattern, relationships, clarity, hierarchy
+ formal image and spatial definition

* qualities of shape, color, texture, scals, proportion

» dualities of surfaces, edges. and apesings

+ approach and entry

* path configuration and access

+ sequence of spaces

+ light, vizw, touch, sound, and smell

* structurs and enclosure

* environmental protection and comfort
* health, safety, and welfare

+ durability and sustainability

* userrequirements, needs, aspirations
» spciocultural factors

+ econdmic factors

* legal constraints

* historical tradition and precedents

+ sits and emvironment,

+ climate: sun, wind, temperature, precipitation

* geagrapiy: sails, topography, wegetation, water
+ sensory and cultural charagteristics of the place



INTRODUCTION

weob Orders
Physical Form and Spoce Systems and organizations of
» solids and voids *+ cpace
* interior and exterior + structune
* enchosure
™ machines
//
Perceptual Sensory perception and recoanition of the physical * approach and departure
elements by experiencing them sequentially in time * entry and egress
* mipvernent through the arder of spaces
« functioning of and activities within spaces
* aqualities of light, color, texture, iew, and sound
Conceplual Comprehension of the ardered or disordered « images
relationships among a building’s elements and systems, ¢ pattems
and respending to the meaanings they swke * slgns
+ gymbols
* Contedt

(DX

* Technics refers Eo the theory, principles, or study of an art or a process.
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INTRODUCTION

Spotiol System Structural System

- The thres-dimsnsional integration of program elements and spaces = Agrid of columns supports horizontal beams and slabs.
accommodates the multizs funciions and relationships of a house. * The cantilever acknowledges the direction of approach along the
lengrtuding] axis.
Enclosure System
= Four exterior wall planes define a rectangular volume that contains
the program elements and spaces,
A
Villa Savaye. Frissy, east of Faris, 1923-31, Le Corbusier This graphic analysis Bustrates the way anchitecture embodiss the
harmanious integration of interacting and interrelated parts into a
complex and unified wholg,
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INTRODUCTION

Circulotion System

» The stair and mmp penetrate and link the three levels, and heighten
the vigwer's perception of forms in space and light,

* The curved form of the entrance fover reflects the movement of
the automotile.

Contexl

+ A simple exterior form wraps anound a complex interior organization
of fgrms and spaces,

» Elsvating the main flocr provides a better vigw and awoids the humidity
of the ground.

* Agarden terrace distributes sunlight to the spaces gathered around it.

“Ies severe, almost square exterior surrounds an intricate interiar configura-
tion glimpsed through openings and from protrusions above. ... Ibs inside order
accommodates the multiple functions of a house, domestic scale, and partial
mystery inherent in a sense of privacy. I6S outside order expresses the unity of
the idea of house at an easy scale appropriate to the green field it dominated
and possibly to the city it will one day be part of

Robert Venturi, Complevity and Contradiction in Architecture, 1966
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Primary Elements

"l pictorial form begins with the point that sebs itself in motion. ..
The point moves . ., and the line comes into belng—the first dimensian.
If the ling shifts to form a plane, we olrtain a two-dimensional element.
In the movement from plane to spaces, the clash of planes gives rise to
body (three-dimenslonal) . . . A summary of the kinetic energles

which move the point into aling, the ling into a plane,

and the plane into a spatial dimension.”

Paul Klze

The Thinking Eye: The Notebooks of Faul Klee
(English translation)

1961



PRIMARY ELEMENTS
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This opening chapter prasents the primary elements of form in the order of
their growth from the pesat to 2 one-dimensional line, from the line to a two-
dimensional plane, and from the plane £o a three-dimensional volume. Each
element is firsk considered a5 a conceptual slement, then a5 .a visual slement
in the vocatulary of architectural design.

As conceptual elements, the point, line, plane, and volume are not visible
except to the mind's eye. While they do not actually exist, we nevertheless feel
their presence. We can sense a point at the mesting of two lines. a line marking
the contour of a plane. & plans enclosing a volume, and the volume of an object
that occupies space.

When made visible to the sye on paper or in three-dimensional space, these
elements become form with characteristios of substance, shape, sizs, colar,
and vexbure. As we experience these forms in our environment, we should be
alble to percelve in their structure the existence of the primary slements of
point, ling, plane, and volume,




PRIMARY ELEMENTS

A the prime generator of form, the

Paoint

Line

Plane

VYolume

Indicates a position in space.

A point extended becomes 3
with propertiss of:

* length

+ direction

+ position

Aline extended becomes a
with properties of;

* length and width

+ ghape

« surface

+ grenfation

A plane extended becomes a
with properties of:

* length, width, and depth
+ form and space

* sirface

* prigntation

* position

frmmmmmmmm ey

R i by R
By o i
Ft & Yt ] 1,
:.‘ -2 = 1
T T ® i ' = =
R : o ) © Point
Tk i " Lb R 4 b

Line
91 b

i ‘u- )
Volume
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POINT

. A point marks a posation in space. Conceptually, it has ne
length, width, or depth, and is therefore static, centralized,
and directionless.

As the prime glement in the vocabulary of form, a point can

a | j /‘\\\ serve to mark:

i \ * thetwo ends of a lins
"'—'1{‘——“ 1 . /" = theintersection of two kngs

: N o = the mesting of lines at the corner of a plane or volume
. | No - the center of a field
S | M
. A e Althgugh a point theoretically has neither shape nor form, It
3 b P N begins to makeits presence felt when placed within a visual
" ' ~.,/' 63' ool field At the center of its environment, a point is stable and
e _ u:‘/ | @t rest, onganizing surrounding elements about itself and
P ! \ ;\"“—" /-' dominating its feld.
. h ey [ {7y
AN \ N | Whenthepontis moved off-center, however, s fed becomes
P A\ ‘\\ “\“-»._r-f mare aggressive and beging to compate for visual supremacy.
; \ o | Visualtensionis created between the point and it field.
! e .—'-""!
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POINT ELEMENTS

N
o =% e a0 mEEg .-

A point hias ng dimension. To visibly mark a position in space or on the
ground plane, a point must be projected vertically into a linear form, as a
column, chelisk, or tower. Any such columnar element is seen in plan as a
paint and therefore retaing the visual characteristics of a point. Other
point-generated forms that share these same visual attributes are the: Piazza del Campidoglio, Eame, c. 1544, Michelangelo Buonarrati.

The equestrian statue of Marcus Aurelius marks the center of this urban space.

* Circle

* Cylinder B:ptlﬂ-tﬂyat-?"sa, It.aly,
1155-1265, Dictisalvi

= Sphere Eunntiphfﬂrﬁlrlsnnumton,

Project, 1764, Etienne-Louis Boulée

Mont 5t. Michel, France, 13th century and later.
The pyramidal composition culmiinates ina spire that serves to 3 :
establsh this fortified monastery as a speciic pace i the NdSCIpE. s ameimrenis 8 e i e
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TWO POINTS

Two paints describe a ling that connects them, Afthough the pints give this
line finite length, the fine can also be considered a segment of an infinitely
longer path.

o

'IHE—-—- ——————————— "}-

e

T

]
.—}L <

P \

o

"'l-\_._ n

[
]
1
|
1
i
!
]
1
I
1
I
I
"'-"j.
[
1

Twa points further sugaest an anis perpendicular to the line they describe
and about whizh they are symmetrical, Because this ads may be infinite in
length, it can be at times more dominant than the described ling.

In both cases, hawever, the descrbed kine and the perpendicular 2.ds are

optically mare domirant than theinfinite number of lines that may pass
theough each of the individual points.
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TWO POINTS

m

Two points established in space by columnar elements or centralized i e
forms can define an axis, an ordering device used throughout histary HH Hhiu ]

m

i

ta organize building forms and spaces. ﬁ; : .’%hi
i | il

—— e —— e e |

———— = = —
— |
Torii, 1se Shrine, Mie Frefecture, Japan, AD. 690 I
|
|
|
- i Inplan, two points can denote a gatewsy |
W signifying passage from one place to .
e 8 another, Extended vertically, the two ;
\\‘ 1 points define both a plane of entry and an -

i approach perpendicular ta it.

~
O P ————
ST 1 [ A—
.Ir _11'1._'_ ‘-_‘-:]? %"i_;_,__.-
Hediy o~ 200 L
Sy ==t
L7 e X ] —I}_
L= ’?“iﬂ:":'rp’ o
3 v
‘-“T;""I'Ir %;_" _____ i 2=
Tk L Pa—
S PN
———I. L ""wn"-l-_- e e —
et e e

The Mall, Washington, D.C. lies along the axis established by the Lingoln Memorial, the Washington Monument, and the United States Capitol bullding.

PRIMARY ELEMENTS / 7



ArsmA AR IR EE R m A -t---------..--.-..}

.._- - ME e - - i #

T A point extended becomes aline. Conceptually, a ne
: has length, but no width or depth, Whereas a point
- i# bry nature static, a line, In dsscribing the path of
: - & pairit in mation, is capable of visualty expressing

: ;. direction, movernent, and growth,

: J Alingis a critical element in the formation

i of amyvisual construgtion.
<

- 5| o]

# line cam senve o

& = join, link, support, surround, or
intersect other visual dlements

|
| —-——
: \ Q * describe the edaes of and give shape to planes

+ articulate the surfaces of planes
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LINE

Although a line thecretically has enly one

dimension, it must have some degree of thickness

to become visible. It is seen as a ling simply B e e T e e
because its length dominates its width. The

character of a ling, whether taut or limp, bold or bt T Bl
tentative, graceful or ragaed, Is determined by our

perception of its length-width ratio, its contour, : B e

and its degree of continuity.

Even the simple repetition of e orsimilar abeddefgghbiklmnopgrstuvweps(E 28 1234767890
elements, if continuous enough, can be regarded
s aline. This type of ine has significant textural FrrdrbrtTrtidddd ook kR

qualities.

The orientation of a line affects its role in a visual

construction. While a vertical ling can gxpress o3 Ll

a state of equilibrium with the force of gravity, - =

symbolize the human condition, or mark a position Pk

in space, a horizontal ling can represent stability, |

the ground plane, the horizon, or a body at rest. i e

L
<+

An oblique ling is a deviation from
the vertical or harizontal,

It may be seenas a
vertical ling falling ora
herizontal ling rising. In sither
case, whether it s falling toward a
point on the ground plane or rising to a
place in the sky, it is dynamic and visually
active inits unbalanced state,
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LINEAR ELEMENTS

Vertical linear elements. such as calumns, obelisks. and towers, have been
used throushout histary to commemprate sianificant events and establish
particular points in space.

a1
i

i

FE e

ye

i

o

g
| A

ol

i
A Bell Tower, Church at Vucksenniska,
- Imatra, Finland, 1956, Alar Aalto
G e DS b R——— 'I_'_ﬁ.- ===
Menhir, Column of Marcus Aurelius, Obelisk of Luxor, 3
a prefistaric manument consisting of an  Plazza Colonna, Rome, AD. 174, Flace de la Concorde, Faris, The obelist, which ’
upright megalith, usually standing alone  This cylindrical shaft commemorates  marked the entrance to the Amon Temple at Lusor,
but sometimes aligned with atkers, the emperor's vickory over Germanic  was given by the viceroy of Eqypr, Mokamed All, to
tribes north of the Danube. Lowis Phillipe and was installed in 1836,
f
ﬁ'j“ o - a b Vertical lingar elements can also define a transparent volume of
B F space. In the example illustrated to the left, four minaret towers
& X 4 1 outling a spatial field from which the dome of the Selim Mosque
i ,.t-"'"" - \_\\ = rises in splendor.
-~ 1 1
debi| A 1 - e WL
i Asminemesd I
P A oo ey
g Sl R g
;-:,’. =5 """/f.v .n':r?:‘ ot ﬂf“'
= E 1‘]'.__ _":'-_“"':T'-'HF _H" ot S o
N i e A3 s At AT A ot N
H ¥ i e T TR iy B S iy
,_...\::‘{ﬂ_ P T+ TV il i "ot Selim Mosque, Edime, Turkey,
W o i i, S BT L avilewim  AD 1569-1575
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LINEAR ELEMENTS

Linear members that possess the necessary material
strength can perform structural functions. In these thres
examples, lingar elements:

* gxpress mpvement ACroSS Space

+ provide support for an overhead plane

+ farm a three-dimensianal sbructural frams
for architectural space

Caryatid Porch, The Erechtheion, Athens, 421-405BC. Mnesicles. ~ Salginatobel Bridge, Switzerland, 1929-1930, Robert Maillart.
The sculptured famale figuras stand as columnar supports for the Beams and girders have the bending strength ta span the space
entablature, between their supports and carry transverse boads.

I + 7 s

oy ey e S Al L —
B ..... S S -

Katsura Imperial Villa, Kyota, Japan, 17th century. ' i ey
Linear columns and beams tagether form a three-dimensional framework for architectural space. =" eIEEEE=E
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LINEAR ELEMENTS

A ling can be an imagined element rather than a visible one in
architecture. An example is the aods, a regulating ling established
by two distant points in space and about which elements ar

symmetrically amranged,

4
AT ? /:1 ¥ \
= .

House 10, 1268, Joha Heidat

Although architestuss! space exists in three dimensions, it can be linear
in form £ accommedate the path of movement through a building and
link [t5 spacas 1o one srother.

Bultdings ale can be linsar in form, particulady = ———c———
when they consist of repetivive spaces = e
organized along 5 circulstion path. As
illustrated here. linear building forms have the
ability to enclose sxtenior spaces as well as
adagt Lo The envirenmental conditions of a site,

- e

Cornell University Undergraduate Housing (Froject), Ithaca,
Hew fork, 1974, Richard Meier
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LINEAR ELEMENTS

5, A F | B0 ST
ithatd 721 {E A
e i

L T T

L E fE ; ey = e
Town Hall, Sdynitsale, Finland, 1950=1952, Alar Aalte

T & .
b A - ATY e e |
T =

Y
ey

At 2 smaller scale, lines articulate the edges and surfaces of planes and

-

volumes. These lines can be expressed by joints within or betwesn building | Al
materials, by frames around window or door openings, o by a structural grid RS
of columns and beams, How these linear elements affect the texture of a H] [ '
surface wil depend on their visual weight, spacing, and direction. ‘L THIN
it
il
B I’!
o
Al
i ;,.; :
1 i

R
EL

Crown Hall, Schoal of Architesture and Urban Design, lincis Institute of Technology, Seagram Building, New York City, 1956-1958,
Chicage, 1956, Mies van der Rohe Mies van dg Fohe and Phiip Johmson
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FROM LINE TO PLANE

[ —

O 0o 0- 0

O o O o SR 2

o Pl T S . s = e
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Tower parallel lines have the ability to visually describe a plane. A transparent
spatial membrane can be stretched between them to acknewledge their visual
relationship. The closer these lines are to each other, the stronger will be the
sense of plane they convey,

A series of parallel lings, through their repetitiveness, reinfarces our perception
of the plame they describe. As these lines extend themsebves along the plans
they describe, the implied plane becomes real and the original voids betwesn
the lings revert to being mere interruptions of the planar surface.

The diagrams ilestrate the transformation of a row of round columns, initially
supperting a portion of a wall, then evalving inbo square piers which are an
integral part of the wall plane, and finally becoming pilasters—remnants of
the ariginal columns occurring 35 a relief along the surface of the wall

“The column is a certain strengthened part of 2 wall, carried up perpendicular
from the fountation to the top ... Arow of columns i indeed nething but 2
wall, open and discontinued in several places.” Laon Batrista Alberti



LINEAR ELEMENTS DEFINING PLANES

F::‘ O OO e
------ * m

ORI
e e

T ey

Altes Museum, Bedin, 18235-1830. Fad Friedrich Schinked

A row of columns supporting an entablature—a colonnads—is ]EI T ][“" f . E L i
oftenused to define the public face or facade of a building, especially .t 1”'5‘ '“"l"’L

one that, fronts on a major civic space. A colonnaded facade can ﬂ RURSE BMURREE RC R R SIS Sl ‘ﬂ.
be penetrated easlly for entry. offers a degree of shelter from the x %

AR N NN L RN E N N RN N ]

*
=

elements, and forms a semi-transparent screen that unifiss individial  deeee - P i e
building forms behind it.

The Basilica, Vicenza, Italy.

Andrea Falladio designed this two-stary logaiain 1545 to
wrap around an existing medieval structure. This addition not ;
only buttressed the exdsting structure but also acted as a # b

screen that disquised Ehe irregularity of the ariginal coee and Stoa of Attalus fronting the Agora in Athens
presented a uniform but elegant face to the Piazza del Signari,
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LINEAR ELEMENTS DEFINING PLANES

Cleister of Melssac Abbey, France, ¢. 1100

In addition to the structural rofe columns play in supporting an These two examples illustrate how columns

overnead fioor or roof plang, they can articulate the penetrable can define the edies of an exterior spacs

boundaries of spatial zones which mesh easily with adjacent defined within the mass of a building

Spaces. aswell as articulate the edges of a bullding
mass in space,
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Temple of Athena Polias.
Friene, ¢. 334 B.L., Pythivs
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St Philibert, Tournus, France, 950=1120.
1, This view of the nave shows how nows of columns can

-nﬁha'“ Pl AR I privide a rhythmic measure of space,

e e
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LINEAR ELEMENTS DEFINING PLANES

Cary House, Mill Valley, California, 1963, Joseph Esherick Trellised Courtyard, Georgia O'Keefe Residence,
Abiqui, northiwest of Sante Fe, New Mexico

The lingar members of trellises and pergolas can provide a moderate degres of
definition and enclosure for sutdoor spaces while allowing filtered sunlight and
breezes to penetrate,

Vertical and horizontal linear elements together can defing a volume of space
such as the splarivm illustrated to the right. Note that the form of the volume

Fige
is determined soledy by the configuration of the linear elements. Kt -

it

i g R
o,

Solarium of Condominium Unit 1, Sea Ranch, California, 1966, _ """\*:ww = 8

gy i
i LiLadiag b L dh,
Woore, Lyndon, Turnbull, Whitaker (MLTW) T L:}: Al b R

alaAmMmoidda j
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Aling extended in a direction other than
its intrinsiz diraction becomes a plang,
Conceptually, a plane has length and width,
but na degth.

Shape is the primary identifying charactaristic
of a plane. It is determined by the contour of
the line ferming the edges of a plans. Because
our perception of shape can be distorted by
perspective foreshortening, we see the trus
shape of a planz only whan we view it fronCally.

The supplementary properties of a plane—its
surface color, pattern, and texture—affect its

visual weight and stability.

In the comgosition of a visual construction, a
Pane serves to define the limits or boundaries
of avolume. If architecture a5 4 visual art

deals specifically with the formation of thres-
dimensional valumes of mass and space, then
the plane should be regarded as a key element.in
the vocabulary of architectural design,



PLANE

Planes in architecture defing three-dimensional
volumes of mass and space. The properties of each
plane—sizs, shape, colos, bexture —as wellas
their spatial relationship ta one another uitimatety
determing the visual attributes of the form they
dsfing and the qualities of the space they enclose,

In architectural design, we manipulate three generic
types of planes:

Overhead Plane

.:‘.-l' - 4 g
ST R hoh -k e
'\: w'eq'-'?"-.":.:’?: ul

T

The overhead plane can be gither the roof plans that
spans and shelzers the interior spaces of a building
from the climatic elements, or the cesling plane that
forms the upper enclosing surface of 2 room.

Woll Flane

The wall plane, because of its vertical orientation, is
active in pur normal field of vision and vital to the
shaping and enclosure of architectural space.

Bose Flone

The base plane can be either the ground plane that
serves a4 the physical foundation and viswal base
for building forms, or the floar plans that farms the
lower enclosing surface of a room upon which we
walk,

s
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PLANAR ELEMENTS

The ground plane ultimately supports all architectural
construction, Along with climate and other gmironmental
conditions of a site, the topoaraphical character of the ground
plane influgnces the farm of the building that rises from it. The
building can menge with the ground plans, rest firmly on it, or be
elevated above it,

The: ground planie itslf can be manipulated as well to establish
a podium for a building farm. |t can be elevated to honor a
sacred orsignificant place: bermed to define sutdoor spaces
or buffer against undesicabis canditions; carved or terraced
to provide a suitabls platform on which to build; or stepped to
allow changes in elevation to be easily traversed,

Scala de Spagna (Spanish Steps), Rome, 1721-1725,
Alessandro Specchl designed this civic project to connect the Puazza di
Spagna with 55. Triita de’ Montl; completed by Francesco de Sanctis,

Martuary Temple of Queen Hatshapsut,

Dér¢l-Bahari, Thebes, 1511=1480 BL., Senmut.

Three terraces approached by ramps rise toward the base of
the cliffs where the chief sanctuary is cub deepinto the rock.

Machu Picchu, an ancient Incan clby established ¢.1500 In
the Andes Mountains on 2 saddle between two peaks, BO00 ft.
abave the Urubamba River in sguth-central Peru,
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PLANAR ELEMENTS

Gitting Area, Lawrence House,
Sea Ranch, California, 1966, MLTW

The floor plane is the horizontal element that sustains the force of gravity
a5 we move around and place objects for our use onit. 1T may be a durable
covering of the ground plane or a more artificial, elevated plane spanning
the space between its supports. In either case, the texture and density of
the flooring material influences both the acoustical quality of a space and
how we fzel 35 we walk across its surface.

." wl,uf
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While the pragmatic, supportive nature of the floor plane limits the extant
towhich it can be manipulated. it is nonetheless an important element

of architectural design. |ts shape. color, and pattern determing to what
degree it defines spatial boundares or serves a5 a unifying element for the
different parts of a space.

Like the ground plane, the form of a flogr plane can be stepped or termced
T break the scale of 2 space down Lo human dinensions and create
platforms for sitting, viewing. or perfarming. |t can be elevated to defing
asacred or honorific place. It can be rendered as a neutral ground against
which other elements in a space are seen as figures.

Bacardi Office Building

(Project), Santiano de Cuba,
1958, Migs van der Eohe

p A : 1 i die & *
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PLANAR ELEMENTS

5. Maria Hovella, Fiorenze, 1456-1470. — =
The Fienaissance facads by Alberti presents a public face to a square.

Evtaripe wall planes isolate a portion of spacs to create a controlled
interige envronment. Their construction provides both privagy and
protection from the climatic dlements for the interior spaces of a
busiding, whilse spenings withinor betwesn their boundaries reestablish 2
connecLion with the erenor enviroament. As seteripr walls mold interior
space, Lhey simuftanesusly shape sxterior space and describe the form,
massing, and image of 3 building in space.

s 3 desian element, the plang of an extarior wall can be articulated as the
framt or primary fazade of a building. In urban situations, these facades
serve as walls that defing courtyards, streets. and such public gathering
places 2% sauares and marketplaces,
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Uffizi Falace, 15601565, Giargio Vasari,
Thi Florentine street defined by the two wings of the Uffizi
Falace links the Fiazza della Signoria with the River Arna.

Piazza San Marca, Yenice,
The continuous facades of buildings b
the "walls” of the urban space,



PLANAR ELEMENTS

—_— —

A compelling way to use the vertical wall plang is 25 2 supparting element in the
bearing-wall structural system. When aranged in a parallel series to support
an averhead floor or roof plane, bearing walls define linear slots of space with
strong directional qualities. These spaces can be rélated ta ons anather only by
intarrupting the bearing walls to create perpendicular zones of space.

Country House in Brick (Project), 19235, Mies van der Fohss

r

—
T

& right, freestanding brick bearing
"-shaped and T-shaped configurations
wrincking series of spaces.
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PLANAR ELEMENTS

Concert Hall (Froject), 1942,
Migs wan der Eohe

hmaﬁfmuphmgamﬂumwshapeafﬂwmnﬂspamormms Asadesign element, 3 wall

Plane can menge with the foor or ceifing plane, or be
within a building. Their visual propertiss, their relationship to one angther, and articulated

ESHMMJﬁnhmﬁomadjamtpdxnﬁ.rtmnhmmaﬁa

the size and distribution of openings within their boundaries determine both Passive or receding backdrop far gther elements in
the quality of the spaces they define and the degres to which adjoining spaces itself as a visually active element.
relate o ons ansther i

Mﬁmkmmhhmhrmandmaﬁmsﬂmﬁm
our movement, doorways and windows reestablish continuity with neighboring
Spaces and allgw the Fassage oflight. heat, and sound. Ae theyincrease in sizs,
ummngswnwmmmnlmaermnsmn
anwwmwn;mmmfﬁuspauﬂmrhm.

e

Finnish Pavilion, New Yok Warlds Fair, 1929, Alvar Azlta
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PLAMAR ELEMENTS
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Hangar, Design I, 1235, Fier Luigi Hend.
The lamella structure expresses the way forces are resolved and channeled
dgwn to the roof supports.

\Wihile we walk on a floor and have physical contact with walls, the ceiling plang
is usually out of sur reach and is almost always 2 purely visual eventina
space. It may be the underside of an overhead floor or roof plane and express
the form of its stracture as it spans the space betwesn its supports, orit
may be suspended as the upper enclosing surface of a naom or hall

Brick House, Hew Canaan, Connesticut, 1248, Philip
Johnson, The detached vaulted cedling plane appears to fisat
abave the bed.

#c a detached lining, the ceiling plane can symbolize the sky vault or be the
primary sheltering element that unifies the different parts of a space. IE.can
serve as A repository for frescoes and other means of artistic expression or
be treated simply a5 a passive or receding sierface. It can be raised or lowered
to alter the scale of a space o to define spatial zones within 2 room. |ts form
can be manipulated to control the quality of light: or sound within  space.

- | .
d_-l-_;.l.lj o

y i
I |

Chureh at Yuoksenniska, Imatra, Finland, 1956, Alar Aalta.
The farm of the ceiling plane defines a progression of spaces and enhances their acoustical qualicy.
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PLANAR ELEMENTS

The roof plans is the essential sheltering element that protects
the interior of a building from the climatic elements. The form
and geometry of its structune Is sstablished by the manner in
which it spans across space to bear on its supports and slopes to
shed rain and melting snow. As a design slement, the roof plane
s significant because of the impact it can have on the form and

silkouette of a building within its setting.
Dolmen, 2 predistoric monument consisting of twa or more large upright The roof plane can be hidden from view by the exterior walls ofa
stones supporting a horizontal stone stab, found especially in Britain and buikding or merge with the walls to emphasize the volume of the
ﬁ:nxiruusulhl'rsg!rdddlsabuﬂafphmhranirrq:lortant.pusm_ bulding mass, It can be expressed as a single sheftering form that

encompasses avariety of spaces bengath its canopy, or comprise
a number of hats that articulate a serles of spaces within a single
building.

Aroof plane can extend outward to form overhangs that shield
door and window openings from sun or rain, or conbinue downward
further st to relate ivself more closely to the ground plane. In

Robie House, Chicagn 1909, Frank Ligyd Wright. warm climates, it can gmmalmmummwm
The low sloging roof planes and broad overhangs are characteristic a6ross and through theinterior spaces of a building,
of the Frairiz School of Architecture.

Shodhan House. Ahmedabad, India. 1958, Le Corbusier.
A grid of columns elevates the reinforced concrete roof slab et
above the main volume of the house.
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PLANAR ELEMENTS
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Fallingwater (Kaufmann House), near
Ohiopyle, Pennsylvania 19561937,
Frank Lioyel Wright.,
Reinforced concrete slabs express the
herizontality of the floor and roof planes
as they cantilever outward from a central
vertical cove.

1__,_,_.—-—- I'*-l----;__.___‘_.‘\l

The overall farm of a building can be endowed with a distinctly planar
quality by carefully introducing openings that sxpose the edges of
vertical and horizontal planes. These planes can be further differentiated
and accentuated by changes In color, texture, or material

Schrider House, Utrecht, 1924-18925, Gerrit Thomas Rietveld,
Asymmetrical compositions of simple rectangular forms and primary
colors characterized the de Stij| School of Artand Architecture,
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A plane extended in a direction other than its intrinsic
direction becomes 2 wlume, Conceptually, a volume has
three dimensions: length, width, and depth.

M welurties can be analyzed and understoad to consist
of:
S pints or vértices where several planss come together
== lines or edges where two planes meet
planes or surfaces that define the limits or
bowndaries of 2 volume

@ Farm is the primary identifying characteristic
of a volume. it i established by the shapes and

interrelationships of the planes that describe the
boundaries of the volume.

As the three-dimensional element in the vocabulary
of architectural design, a volume can be sither a
solid—space displaced by mass—or a void—space
contained or enclosed bry planes,
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VOLUME

Plan and Section Inarchitecturs, a wlume can be seen to be sither a portion of space contained
Space defined by wall, flogr, and ceding or roof planes and defined by wall, floor, and ceiling or roof planes, or 2 quantity of spacs
}.___.___._._ - displaced lry the mass of a building, |t is important to perceive this duality,

especially when reading arthographic plans, elevations, and sections,
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Space displaced by
the mass of a bulding

L "'?"51‘-:"'@5?' .

Notre Dame Du Haut. Eonchamg, France, 1950-1955, Le Corbusier
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VOLUMETRIC ELEMENTS
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E:uildin;fa:mthatmndaﬁﬂhjmsinﬂu
landscane can be read a8 occupying volumes
in space,

Doric Temple at Segesta, Sicly, ¢. 424-416 B
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VOLUMETRIC ELEMENTS

Building farms that serve as containers can be read
a5 masses that defing volumes of space.

Piazza Maggiare, Sabbioneta, |taly.
A series of buildings enclose an urban square.

Palazzo Thiene, Vicenza, ltaly.
1545, Andrea Falladio.
The interigr reoms surround a cortile—

the principal courtyard of an ltalian
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Buddhist Chaitya Hall at Karl, ﬁ ML
Maharashtea, India, A.D. 100-125, B3
The sanctuary is a velume of space carved
outof the mass of solid rock.
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Form

“hrchitectural form is the point of contact between mass
and space ... Architectural forms, textures, materials,
modulation of light and shade, color, all combine to inject a
quality or spirit that articulates space. The quality of the
architacture will be determined by the skill of the designer
in using and relating these elements, both in the interior
spaces and in the spaces around buildings.”

Edmund . Bacon
The Design of (itles
1974



FORM

Form is an inclusive term that kas several meanings. 16 may refer to an In the context of this study, form sugqests reference to both internal
extemal appaarance that can be recogrized, 35 that of a chair or the structure and external outding and the principle that gives unity to the whale.
human body that sits init. i may also allude 1o a particular condition in While form often includes a sense of thres-dimensional mass or volume, shape
which sameEhing acts or manifests itseif a5 when we speak of water in the refers more specifically to the essential aspect of form that governs its

form of ice or 53eam. in art and design, we often use the term to denote the appearanse—the configuration or relative disposition of the lines or contours
formal structure of a work—1the manner of aranging and coordinating the that delimit a figure or form.

elgments and parts of a composition 50 45 Lo produce a coherent image.

s - S S S PR Sy - Shape
|
Size
Color
T L o l Texture
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The characteristic outline or surface
configuration of a particular form.

Shape is the principal aspect by which
we identify and categorize forms.

In addition to shape, forms have
visual properties of:

The physical dimensions of length,
width, and depth of a form. While

these dimensions determineg the

proportions of a form, its scale is
determined by its size relative to
other forms in its context.

A phenomenon of light and visual
perception that may be deseribed in
terms of an individual's perception

of hue, saturation, and tonal value.
Color is the attribute that most
clearly distinguishes a farm from its
envirgnment., [¢ alsg affects the visual
weight of a form,

The visual and especially tactile

quatity given to a surface by the size,
shape, arrangement, and proportions
of the parts, Texturg also determines
tthe degree to which the surfaces of a
form reflzct or absarb incident ght,



PROPERTIES OF FORM

Forms alse have relational properties that govern

the pattern and composition of elements:
Pasition The bocation of a form relativete [ T
its emdrgnment or the visual field .
within which it is sesn,
— —_—

Orientotion  The direction of a form relative

to the ground plang, the compass
paints, other forms, or to the ‘-
person vigwing the form,

[]

Visual Inertin  The degres of concentration
and stability of a form, The
wisual inertia of a form depends
anits geometry a5 well s its
arigntation relabive to the grownd
plane, the pull of gravity, and our
liriz of sight.
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Allof these properties of form are in reality affected by the conditions under which we view them,

+ Qur distance from a fiorm determines its apparent size.
+ The lighting conditions under which we view a form affects the clarity of its shape and stracture.

i > + Thevisual field serrounding a form influences our ability to read and identify it.

O + Achanging perspective or angle of view presents different shapes or aspects of a form to our gyes.
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Shape refirs to the characteristic outling of
a plane figure or the surface configuration of
avolurretric form. It is Ehe primary means by
which we recognize, ideatify, and categorize
particular figures and forms. Our perception of
shape depends on the degres of visual conbrast
wow  bhat exists along the contour separating a
o | figure from ibs ground or betwesn a form and
its field.

Bust of Queen Nefertiti

The pattem of eye movement of a person

viewing the figure, from research by Alfred
L. Yarbus of the Inatitute for Froblems of
Infarmation Transmission in Moscaw,

Inarchitecture, we are concerned with the
shapes of:

. nﬂﬂnmlL.ﬂﬂ&iﬁgFﬂﬂmﬂmm
e
* ehoor and windon openings within 2 spatial
AT
¢ :iﬂuwltc:-amimﬂnuma.&f!-uIHingfarms
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SHAPE

These examples iflustrats how shaping the juncture between mass and space
expresses the manner in which the contours of a building mass rise from the
ground plang and meet the sky.

Central Pavilion, Horyu-Ji Temple, Nara, Japan, A.D. 607

Villa Garches, Yauceesson, France, 19261927,
Le Corbusier. This architactural composition
illustrates the interplay between the shapes of
planar solids and voids.

. Lﬁf : ]
Suleymaniye Mosque, ﬂ; M
Constantinople {|stanbul), 1551-1558, eyl

Mimar Sinan
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PRIMARY SHAPES

Gestalt psychology affirms that the mind will simplify the visual emitonment in order b understand
it. Given any composition of forms, we fend to reduce the subject matter in cur visual field to

the simplest and most regular shapes. The simpler and more regular a shape is, the easier it is to
perceive and understand.

‘“Lu!..‘li

From geomtry we know the reqular shapes 1o be the circle, and the infinits series of reqular
pofyg0ns That can be inceribed within it. OF these, the most significant are the primary shapes:
the circle, the triangl, and the square.
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Circle A plane curve every point of which is equidistant
from a fied point within the curve

Triongle A plane figure bounded by three sides and
having three angles

Square A plane figure having four equal sides and four
right angles



CIRCLE

Plan of the Ideal City of Sforzinda, 1464, Antonip Filarete

DT

Compositions of circles and circular segments

The circle is 3 centralized, introverted figure that is normally stable
and self-centering inits environment. Placing a circle in the center of
a field reinforces its inherent centrality. Associating it with straight
or angular forms or placing an element along its circumference,
hewever, can induce in the circle an apparent ratary motion,

Roman Theater according to Vitruvius
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TRIANGLE

L A/\
A D X

The Eriangle signifies stability, When resting on one of its sides, the triangle is an extremely
stable figure. When tipped 1o stand on one of its vertices, however, it.can either be balanced in
& précanious state of equilbrium or be unstabls and tend to fall over onto one of its sides,

Vige Sundt House, Madisan, Wiscansin, 1942, Frank Lioyd Wright Great Pyramid of Cheops at Giza, Eqypt, ¢. 2500 B.L,
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SQUARE
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Compositions resulting from the rotation and modification of the square

The square represents the pure and the rational. 1615 a bilaterally symmetrical figure having
two equal and perpendicular axes. All ather rectangles can be considered variations of the
square—deviations from the norm by the addition of height or width. Like the triangle,
the square is stable when resting on one of its sides and dynamiz when standing on ong of

its corners. When its diagonals are vertical and horizontal, however, the square existsina
balanced state of equilibrium,
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Bathhouse, Jewish Community Center, Trenton, New Jersey,

Agora of Ephesus, Asia Minor, Jnd century B.C,
19541959, Louls Kahn
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SURFACES

In the Eransiticn from the shapes of planes to the forms of
volumes i situated the realm of surfaces. Surface first refers to
any figune having only two dimensions, such as a flat plane. The
term, however, can alsa alluds to a curved two-dimensional loces
of points defining the boundary of a three-dimensional solid.
There is a special class of the latter that can be generated from
the gentnetric Family of curves and straight lines, This class of
eurved surfaces inchade the following:

* Cylindrical surfaces are generated by sliding a straight line
along 2 plane curve, o vice versa. Diepending on the curve,
a cylindrical surface may be circular, elliptic. or parabylic.
Because of its straight line geometry, a cylindrical surface can
be reqardad as being either a translational or a ruled surface.

* Translational surfaces are genarated by sliding a plane curve
alang a straight ling or over anather plang curve.

* Fuiled surfaces are generated by the motion of a straight
line. Because of its straight line geometry. a ruled surface is
generally easier b form and construct than a rotational or
translational surface.

+ Fotational surfaces are generated by rotating a plane curve
about An s,

Faraboloids are surfaces all of whose ntersections by planes
are either parabolas and ellipses or parzbolas and hyperbolas.
Farabolas are plane curves generated by a moving point

that remains equidistant from a fixed ling and a fioed point
natan the line. Hyperbolas are plane curves formed by the
intersection of a right circular cons with a plane that cuts
bath habves of the cone,

* Hyperbolic paraboloids are surfaces generated by sliding

a parabola with downward curvature along a parabola with
upward curvabure, o by sliding a straight line seqment with
its ends on two Skew lines. |t can thus be considered to be
both a translational and a ruled surface.
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CURVED SURFACES

Gaddle surfaces have an upward curvature in ong
dirgction and a downward curvature n the perpendicular
direction. Regions of downward cunmture exhibit archlike
action while regions of upward curvature behave as a
cable structure. If the edges of a saddle surface are not
supported, beam behavior may also be present.

The type of structural system that can best take
advantage of this doubly curved geometry is the shell
structure—3a thin, plate structure, usually of reinforced
concrete, which is shaped to transmit applied forces by
compressive, tensile, and shear stresses acting in the
plane of the curved surface.

Eestaurant Los Manantiales, Xochimilco,
Mexico, 1958, Felix Candela. The structure
consists of a radial arrangement of elght

hyperbodic paraboloid seqments.

Related to shell structures are gridshell
structures, which were pioneered by the
Russian enginger Viadimir Shukhov in the late-
19th century, Like shell structures, gridshells
rely on their double curvature geometry for
their strength but are constructed of 2 grid
orlattice, usvally of wood or stesl, Gridshells
are capable of being formed inta ircegular
curved surfaces, relying on computer madeling
programs for their structural analysis and
optimization and sometimes their fabrication
and assembly as well,

o
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See also pages 172173 for a related
discussion of diagrids.
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CURVED SURFACES

The fluid quality of cumves surfaces contrasts wishihe
angulr nature of ractitineg s forms ard is appropriate i
deseribing the form of shall spruczuses g5 wel as roind
bearing elements of enclosure,

Symmetrical curved surfaces, such a6 domes and bamd
vaults, are inherentiy stasle, Aeymmepical sured surizes
. oA the other hand, can Be mons vigorous and exgressitii
T __.I' nature, Their shapes changs dramatically as weviewtha
- e i fram different parspactives,
Dremgic Velodrome, Athens, Greece, 2004 (remowation of eriginal 1991 § bt Bt pespecs
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Walt Disney Concert Hall.Los Anaeles, California, 19372003, Frank O Gehry & Fartrers
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CURVED SURFACES
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PRIMARY SOLIDS

"...cubes, cones, spheres, cylinders, or pyramids are the great primary forms
that light reveals o advantage: the image of these is distingt and tanglble
within us and without ambiauity. It is for this reason that thess are beautiful
forms, the meost beautiful forms.” Le Cortusier

e i
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Sphere

Cylinder

The primary shapes can be extended or rotated togenerate
volumetriz farms or solids that are distingt, reqular, and sasily
recognizable. Circles generate spheres and cylinders; triangles
qenerate cones and pyramicls: squanes generate cubes, [n this
context, the term “solid” does not refer to firmness of substance
but rather to a three-dimensional geometric body or figure,

A solid generated by the revolution of a semicircle abaut its
diameter, whase surface i at all points equidistant from the
center. A sphere is a centralized and highly concentrated form.
Like the circle from which 1t is generated, it is self-centering and
normally stable in its environment. It .can be inclined toward 2
rotary motion when placed on a gloping plane. From any viewpoint, it
retains ibs circular shape.

A salid generated by the revalution of a rectangl about one of its
sides. A cylinder is centralized about the axis passing through the
centers of its two circular faces. Along this axis, it can be easily
extended. The cylinder is stable if it rests on one of its circular
faces; it becomes unstable when its central axis is inclined from the
vertical.



PRIMARY SOLIDS

Cone

Fyromid

(ube

A solld generated by the revolution of a right triangle about one
ofits sides. Like the cylinder. the cone is a highly stabde form
when resting on its cincular base, and unstable when ibs vertical
axis is Bipped or overturned. It can also rest on its apexin a
precarious state of balance.

A polyhedron having a polygonal base and triangular faces meeting
atacommon peint or vertex. The pyramid has properties similar
to those of the cone. Because all ofits surfaces are flat planes,
however, the pyramid can rest in a stalle manner on any of its
faces. While the cone is a soft form, the pyramid is relatively hard
and angular.

A prismatic solid baunded by six equal squars sides, the angle
between any two adjacent faces being a right angle. Because of
the equality of its dimensions, the cube is a static form that lacks
apparent movement or direction, It b a stable form except when
it stands on one of its adges or corners. Even though Its angular
profile is affected by our point of view, the sube remains a highly
recognizable form.
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PRIMARY SOLIDS

Maupertius, Project for an Agricultural Ledge, 1775, Claude-Nicolas Ledoux

Chapel, Massachusetts Institute of Technology, Cambridge, Massachusetts,
1955, Eero Saaringn and Associates

Project for a Conical Cenotaph, 1784, Etienne-Louis Boulée
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PRIMARY SOLIDS

Diwan-i-Khas, Fatehpur Sikri,
Palace Comples of Atbar the Great
Wogul Emperor of India, 1569-1574

L,

4N '/

Hanselmann House, Fort Wayne, Indiana, 1967, Michael Graves
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REGULAR & IRREGULAR FORMS
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Regular forms refer to those whase parts are
related to ong anather in a consistent and orderly
mianniér, They are generally stable in naturs and
symiebrical about ong or more axes, The sphere,
cylinler, cone, cube, and pyramid are prime
exattiples of regular farms,

Forms can retain their regularity even when
transformed dimensionally or by the addition or
subtraction of elements. From our sxperiences
with similar farms, we can construct a mental
model of the original whole even when a fragiment.is
migsing or another part is added.

Irreqular formes are those whose parts are
dissimilar in nature and related to one another

in an inconséstent manmer. They are generally
asymmetrical and more dynamic than reqular
farms. They can be reqular forms from which
irregular elements have been subtracted or result
from an irreqular compesition of regular forms.

Singe we deal with both selid masses and

spatial volds in architecture, reqular forms can

be contained within irregular forms. In a similar
manner, irmegular forms can be enclosed by reqular
forms,



REGULAR & IRREGULAR FORMS

Irregulor Forms:
Philharmonic Hall, Berlin, 1956—1363, Hans Scharoun

An Irregulor Composition of Regular Forms:
Katsura Imperial Villa, Rysta, Japan, 17th eentury

Regulor Forms within an Irregular Composition:
Masque of Sultan Hasan, Cairo, Eqypt, 1356-1363

A Regulor Composition of Regular Forms:

Coonley Playhouse. Riverside, flingis, 1312, Frank Lloyd Wright

R ..I‘_I-.

Irregulor Forms within o Regular Field:

Courtyard House Profect. 1934, Mies van de Rahe
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REGULAR & IRREGULAR FORMS
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China Central Television Headguarters [CCTV), Bejing,
China, 2004-2012, Rem Koolhaas and Ole ScheereniQbA,
What may appear to be 2 randsm pattern is often based on
rational structural principles. Nota how the diagrid pattern
becomes more dense in areas where moment stresses are higher.
Regular ond Irregulor Structural Patterns

2 Y Y v L v v OSSN S e e

'ﬁ&iﬁ F=T =

0 R .-’-l"
] ? ..'l'._ - - -’ '."l "-f" e

Busan Cinema Center. Busan, South Forea, 2012, COOF HIMMELE(!)au.
This examgle shows how irregular forms contrast with and play off of the horizontal ground and roof plangs.,
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TRANSFORMATION OF FORM

All other fprms can be understood to be transformations of the primary solids, variations which
are generated by the maripulation of one or more dimensions of by the addition or subtraction of

glzments,

' SN—
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Dimensional Transformation

A formi can be transformed by altering ong or more of its
dimenslons and still retain its identity a5 a member of
family of forms. A cube, for example, can be transformed
into similar prismatic forms thraugh discrets changes in
height, width, or length. 1t can be compressed into a planar
form or be stretched out into a linear one,

Subtractive Transformation

A form can be transformed by subtracting a portion of

ies volume. Depending on the extent of the subtractive
process, the form can retain its initial identity or be
transformed into a form of another family. For example,

a cube can retaln its identiby a5 a cube even though a
portion of it is removed, or be transformed into a series of

regular polyhedrons that begin to approsimate a sphere.

Additive Transfarmation

A farm can be transformed by the addition of elements
to its volume. The nature of the additive process and the
nutnber and relative sizes of the elements being attached
determing whether the identity of the initial form is
altered or retained,



TRANSFORMATION OF FORM

Dimensional Transformation of o Cube info o Yertical Slab;
Linité d'Habitation, Firmimy-Vert, France, 1965=1968, Le Corbusier

Subtractive Transformation Creating Volumes of Space:
Gwathmey Eesidence, Amagansett, New York, 1967,
Charles Gwathmey/Gwathmey Slegel

Additive Transformation of o Parent Form by the
Attachment of Subordinate Parts:
| Redentore, Yenice, 15771592, Andrea Falladio
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DIMENSIONAL TRANSFORMATION =

A zphane can be transformed into any number of ovold or eflipsoidal forms by elongating it along an axis.

— e,

A pyramid can be transformed by altering the dimensions of the kase, modifying the height of the apex, or tilting the narmally vertical auds.
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A cube can be transformed into similar prismatic forms by shortening or elongating its height, width, or depth.
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DIMENSIONAL TRANSFORMATION

Flan of an Elliptical Church, Pensiero Della Chiesa . Carlo, Froject.
17th century, Francesco Berromini

St. Pierre, Firminy-Yert, France, 1965, Le Corbusier

E . urﬁ. = : o 'ﬁ

Project for Yahara Boat Club. Madison, Wisconsin, 1902, Frank Lhoyel Wright
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SUBTRACTIVE FORM

We search for regularity and continuityin the forms we
see within our field of vision. If any of the primary selids
iis partially hidden from our view, we Tend to complets it
form and visualize it as If it were wholz because the mind
filts in what the eyes do not see. In a similar manner, when
reqular forms have fragments missing frem their volumes,
they retain their formal identities If we perceive them as
incomnplete wholes. We refier to these mutilated forms as
subtractive forms,

Blecause they are easily recognizable, simple geomstric
fiorms, such as the primary solids, adapt readily to
subtractive treatment. These forms will retain their formal
identities if portions of their volumes are removed without
deteriorating their edges, corners, and overall profile.,

Ambaguity regarding the eriginal identity of 2 form will result
if the portion removed from its volume erodes its edgss and
drastically alters its profile.

In this series of figures, a7 what point does the square
shape with a coener portion removed become an |- shaped
configuration of tws rectangular planes?

58 / ARCHATECTURE: FORM, SPACE, £ ORDER



SUBTRACTIVE FORM

House at Stabio, Ticing, Switzerland, 1981, Mario Botta

Spatial volumes may be subtracted from a form to create recessed
entrances, positive courtyard spaces, or window openings shaded
Iy the vertical and horizontal surfaces of the recess.

Gorman Residence, Amagansett, Mew York, 1968, Julian and Barbara Heski

Khasneh al Faroun, Fetra, 15t century AD,
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SUBTRACTIVE FORM
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Gwathmey Fesidence, Amagansett, New York, 1967,
Charles Guathmey/Grathmey Slesel & Associates

——
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Shodhan House, Ahmedabad, India, 1956, Le Corbusier

!
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Benacerraf House Addition, Princeton, New Jersey, 1968, Michael Graves



SUBTRACTIVE & ADDITIVE FORMS

Le Corbusier comments on form:

“Cumulative Composition

« addithve form

» arather easy type

+ plcturesque; full of movement

« can be completely disciplined by classification
and hierarchy”

“Cubic Campositions (Pure Frisms)
« wery difficult
(va satisfy the spirit)”

* Tveryeasy
(sonveniznt combining)”

"Subtractive Form

- vEry generous

« on the exterior an architectural will is
confirmed

» gn the interior all functional needs are
satisfied (light penetration, continuity,
circulation)”

House at Poissy

After a sketch, Four House Forms, by Le Corbusier for the cover of Volume Two of the Oewvre Compléte, published In 1935
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ADDITIVE FORM
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While a subtractive form results from the removal of

a partign of its original volume, an additive form is
produced by relating or physically attaching one or mons
subordinate forms to its valume.

The basic possibilities for grouping twa or mors farms are
by:

Spatial Tension

This type of relationship relies on the clse prowimity of
the forms o their sharing of 2 common visual trait, such
as shape, color, or material,

Edge-10-Edge Contact
In this type of relationship, the forms share a comman
edge and can pivat about that edge,

Fate-to-Face Contact
This type of relationship requires that the two forms have

eorrespanding planar surfaces which are parallel to each
other.

Interlocking Yolumes
In this type of relationship, the farms interpenstrate sach
other's space. The Borms need not share any visual Eraits,



ADDITIVE FORM

Additive forms resulting from the accretion of discrete elements
can be characterized by their ability to grow and merge with other . o
forms. For us ta perceive additive groupings as unified compositions of Centralized Form

form—as figures n ur visual fiekd—the combining lements must Rmne D ey T v oot 1
dominant, centeal parent-form

be refated to one another in a coherent manner. — P —
These diagrams categorize additive forms according to the nature of T
the relationships that exist among the companent forms as well as
their overall configurations. This outfine of formal organizations should
be compared with a paraliel discussion of spatial organizationsin
Chapter 4. Linear Form ]
A series of forms arranged sequentially in a row
[XITIITIIN
é Rodiol Form = [
_:-'*-:‘-j A composition of lingar forms extending outward T
]T' k3 from a central farm in a radial manner °
Ay
IZ

(lustered Form
A collection of forms grouped togsther by -
proxinity or the sharing of a comman visual trait e
L
| ]
1
Grid Form E =]
A set of modular forms related and !..-.1_....._.._
Lingaraja Temple, Bhubaneshwar, ndia, . A.D. 1100 requlated by a three-dimensional grid : n—:} :
oee
b | r £ ot I
1 1 L
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CENTRALIZED FORM

Beth Sholom Synagogue. Elking Fark, Pennsylvania, 1959, Frank Liayd Wright Villa Capra (The Rotunda), Vicenza, ltaly, 1552-1567, Andrea Falladio
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CENTRALIZED FORM
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Centralized forms require the visual dominance of a geometrically reqular,
centrally located form, such as a sphere, cons, or cylinder. Because of their
Inherent centrality, these forms share the self-centering properties of the
paint. and circle. They are ideal as freestanding structures isolated within
their context, dominating a paint In space, or sccupying the center of a defined
field. They can embedy sacred or honorific places, or commemorats significant
persons or svents.

| . e e i AL S 1
Yume-Dono, Eastern precinct of Horyu-Ji Temple, Nara, Japan, AD. 607 PRI ]
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LINEAR FORM
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* Alingar form gan result from a proportional change

in a form'’s dimensions or the arrangement of a
series of discrets forms along a line. In the latter
case, the series of farms may be either repetitivg
or dissimilarin nature and organized by a separate
and distinct element such as a wall or path.

* Alingar form can be segmented or curlinear to

respand to topoaraphy, vegetation, views, or other
features of a site.

* Alinear farm can front on or defing an edge of an

exterior space, or define a plane of entryinto the
spaces behind it.

* Alinear form can be manipulated to enclose a

portion of space.

AEnear form can be oriented vertically a5 a tower
element 1o establish or denate a point in space,

» A linar form can serve as an organizing element to

which a variety of secondary forms are attached.



LINEAR FORM

Runcorn New Town Housing, England, 1967, James Stirling

I+ 4 -+ * + +
Linzar Growth through the Eapetition of Forms
T $
Linear Form Expressing Frocession or Movement
i
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Burroughs Adding Machine Company, Detroit, Michigan, 1904, Albert Eahn
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LINEAR FORM
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Queen's College. Cambridge, England, 1709-1738, Nichalas Hawksmoor

16th-century buildings fronting a tree-lined canal in Eampen, Hofland
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LINEAR FORM

Hanry Babson House, Eiverside, lllinls, 1907, Louls Sullivan

linear Organizations of Spoce ——--— |—{"J-- |-
|y o | O

MileHigh Winois Skyscraper Project, Chcago, linois, 1956, Fank oyd Wright . T+ F—
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RADIAL FORM
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A radial form consists of linear forms that extend outward from a
centrally hocated cone glement in a mdiating manner, It combines the
aspects of centrality and linearity into a single composition.

&§¢¢¢¢¢(

Fadial forms can grow into a network of
centers linked by linear arms.

The core is either the symbolic or
functional center of the organization. b5
central pesition can be articulated with
& visually dominant form, or It can merge
with and become subsendent o the
radiaking arms,

The radiating arms, having properties
similar to those of linear forms, give.a
radial form its extroverted nature. They
can reach out and relate o or attach
themsebes to specific features of a site,
They can expose their elongated surfaces
to desirable conditions of sun, wind, view,
orspace,



RADIAL FORM

O T —
: ; Secretariat Bullding, UNESCO Headquarters,
P Place Az Fontenay, Paris, 19531958, Marcel Brever

The organization of a radial form can best be seen and understood from an I
aerial viewpoint. When viewed from ground level, its central core element :
miay nat be elearly visible and the radiating pattern of ivs linear arms may
be obscured or distorted through perspective foreshortening,

\

- ;-?f

Skyscraper by the Sea, Froject for Algiers, 1938, Le Corbusier = ﬂ;a?ﬁ-'.:'ﬁ‘!m'f. : 0 -."!{ G
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CLUSTERED FORM
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Whils a centralized organization has a strong geometric
basis for the ordering of its forms, a clustened
organization groups its forms acconding te functional
requirements of size, shape, or proximity. While it lacks
the geometric requiarity and introverted nature of
centralized forms, a clustered organization is laxible
enaugh ta incarparate forms of various shapes, sizes, and
origntations inbo its structure,

Considering their fleability, chestered organizations of
forms may be organized in the following ways:

* Theycan be attached a5 appendages to a larger parent
form or epace,

* Theycan be related by proximity alone to articulate and
eupress their volumes as indhvidual entities.

+ Theycaninterlock theirwolumes and merge into a single
fisrm having a variety of faces.

A clustered organization can also consist of forms that
are generally equivalent in size, shape, and function. These
forms are visuaily ordered inte a coherent, nonhigrarchical
arganization nat only by their close proximity to one
anather, but also by the similarity of their visual
propertes.



CLUSTERED FORM

1

‘II—."‘_=T., .

A Cluster of Forms Attached to o Porent Form:
Vacation House, Sea Fanch, California, 1968, MLTW

A Cluster of Interlocking Forms:
G.M. Black House (Kragsyde). Manchester-by-the Sea, Massachusetts,
1882-1883, Peabody & Steams

A Cluster of Articuloted Forms:
House Study, 1956, James Stirling & James Gowan M
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CLUSTERED FORM

Trulli Village, Alberobello, Ialy
Traditional dry-stone shelters in edstence
since the 17th century,

Humergus examples of clustered housing forms can be found in the
vernacular architecture of various cultures, Even though each culture
produced a unique style in response to differing technical, climatic,
and sociocultural fators, these clustered housing organizations
usually maintained the individuality of each unic and a moderate
degree of diversity within the context of an ordered whole,

Dogon Huusmg Cluster, Southeastern Mali, West Afriza, 15th century-present Taos Pueblo, New Mexico, 13th century

T4/ ARCHITECTURE: FORM, SPACE, & ORDER



CLUSTERED FORM
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Gyantija Temple Complex, Malta, c. 3000 B.L. Halitat |srael, Project, Jerusalem, 1969, Moshe Safdie

Vernacular examples of chustered forms can be readily
transformed intg modular, geometrically ordéred compositions
which are related to grid organizations of form.

Habitat Montreal, 1967, Moshe Safdle L~ | . s g T
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GRID FORM
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A grid is 3 system of two or more intersecting sets of regularly
spaced parallel lines, It generates a geometric pattem of
regularly spaced paints at the intersections of the grid lines
and reqularly shaped fields defined by the grid lines themselves.

The mast commen grid is based on the geometry of the square.
Because of the equality of its dimensions and its bilateral sym-
metry, a square grid is essentially norhierarchical and bidirec-
tional. It can be vsed to break down the seale of a surface into
measurablz units and give it an sven Texture. It can be used to
wrap several surfaces of a form and unify them with its repeti-

tive and pervasive geometry,

The sequare grid, when projectad into the third dimension,
generates a spatial network of reference points and lines.
Within this modudar feamework, any number of forms and
spaces can ke visually organized,

Nakagin Capsule Tower. Tokyo, 1972, Kisho Kurokawa



GRID FORM
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Frame with adjacent spaces

Hattenbach Residence, Santa Monica, California, 19711973, Raymond Kappe
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FORMAL COLLISIONS OF GEOMETRY
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Circle and Square
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When two forms differing in gesmetny or
erigntation collide and interpenetrate
s each other's boundaries, each will vie for
vigual supremacy and dominance. [n these
situations, the fellowing forms can evolve:

Fotated Grid

+ The twe forms can subvert Eheir individual
identities and menge to create a new
composits form.

* (Ine of the two forms can receive the other
tatally within its volume.

The two farms can retain their individual
identities and share the interlocking
partion of their volumes.

. * The two forms can separate and be linked by
athird element that recalls the geometry of
one of the eriginal forms.




FORMAL COLLISIONS OF GEOMETRY
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Forms differing in geometey or orientation
may ke incorporated into a single
grganization for any of the fellawing reasens:

+ Toaccommaodate or sccentuate the
differing requirements of interior space
and exteriar farm

To express the functional or symbelic
impartance of a form or space within its
contaxt

To generate a composite form that
incorporates the contrasting geometries
Inta its centralized organization

-

Toinflest a space toward a specific
feature of a building site

+ Tocarvea well-defined volume of space
fram a building form

To express and articulate the various
constructional or mechanical systems
that gxist within a building form

-

To reinforce a local condition of symmetry

ina building form

+ To respond to contrasting geometries of
the topography, vegetation, boundaries,
or existing structunes of a site

« To acknowledge an aleeady existing path

of movement through a bullding site
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CIRCLE & SQUARE

Plan for an Ideal City. 1615 Vincenzo Scamozzi

A circular foem can be fresstanding in its context to xpress its
ideal shaps and still incorperate a mare functional, rectilinear
aecmetry within its boundarizs.

The centrality of a circular form enables it to act as a huband i ’T;L\(
71{_.__ Chancellery Building, French Embassy

unify forms of contrasting geometry or orientation about tself

,K_'J (Prject) Brasia, 19641965, Le Corbusier
L5 XN

The Istand Villa (Teatro Marittime), Hadrians Villa,
Tivoll, Italy, AD.118-125
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CIRCLE & SQUARE

Museum for North Rhine-Westphalia (Project), Dusseldorf.
Germany, 1975, James Stirling & Michael Wilfard

Lister County Courthouse, Solvesborg, Sweden,
1917-1921, Gunnar Asplund

A circular or cylindrical space can serve Lo organize
the spaces within a rectangular enclosure.

Murray House, Cambridge, Massachusetts, 1969, Charles Moore
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ROTATED GRID

Feearl Mosque, within the Red Fort, an imperial palace at Agra, India,
1658-1707. The interiar space of this masque is oriented exactly
with the cardinal points 5o that the quibla wall faces In the direction
of the holy city of Mecca, while its exterior conforms to the existing
layout of the fort.

Flan of the ldeal City of Sforzinda, 1464, Antonio Filarete
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St. Mark's Tower. Project. New York City, 1929, Frank Lioyd Wright
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ROTATED GRID

National Museum of Eoman Art. Mérida, Spain, 1980-1286, Fafael
heomeo, The structural arid of the lower level of the museum flaats over and
cantrasts with the geometry of the ancient Roman remains of Mérida,

cH@mooe

b
A Diagrom of Architecture: i .
Taliesin West, near Scottsdale, Arizona, 1938—1959, Frank Ligyd Wright

Adiagram by Bernhard Hoesli of the geometry regulating the layout of Takiesin West

Dingram as Architecture:
House Il for Robert Miller, Lakeville, Connesticut, 1971, Design Development Drawings, Peter Elsenman
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ARTICULATION OF FORM
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| Palacio Giel, Barceona, 1885-1569, Antorio Gaudi
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ARTICULATION OF FORM

Articulation refers to the manner in which the surfaces of a form come In apposition to the emphasis on joints and joinery, the comers of a form can
together to defing its shape and volume. An articulated form clearly be rounded and smoothed over to emphasize the continuity of its surfaces, Or
reveals the precise nature of its parts and their relationships to each amaterial. color, texture, or pattern can be carried across A comer onbo the
other and to the whole. Its surfaces appear as discrete planes with adjining surfaces to de-emphasize the indniduality of the surface planes and
distinst shapes and their overall configuration is legible and easily emphasize instead the volume of a form.

perceived, In a similar manner, an articulated group of forms acesntuates
Ehe joints between the constituent parts in order 1 visually express their
individuality.

Aform can be articulated by

+ differentiating adjoining planes with a change in material, color, texture,
o pattern

* developing coeners as distingt finear elements independent of the
abutting planes

* remaving corners to physically separate neighboring planes

+ lighting the form to create sharp contrasts in tonal value alang edges
and comers
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EDGES & CORNERS
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Since the articulation of 2 form depends to a great
degres on how its surfaces meet each other at
corners, how these adge conditions are resolved is
ritical to the definition and clarity of a farm.

While 2 corner can be articulated by simply
contrasting the surface qualities of the adjoining
planes, or bscured by layering their joining with
an optical pattern, our perception of its exdstence
s als affected by the Laws of perspective and the
quality of light that Muminates the form.

For a corner to be formally active, there must be
more than a slight deviation in the angle between
the adjoining planes, Since we constantly search
for reqularity and continuity within our field of
vision, we tend to regularize or smooth out slight
irregqularithes in the forms we see. For example,
awall plane that is bent only slightly will appear
ta be a single flat plane, perhaps with a surface
imperfection. A corner weald not be perceived.

At what point do these formal deviations become
an acute angle? . . . @ right angle?

asegmented ling? ... a stralght ling?

acircular seqment? . .. achange in a line’s
contour?



CORMNERS

Corners dafing the meeting of two planes. If the two planes simply
touch and the corner remains unadsrned. the presence of the comer will
depend on the visual treatment of the adjoining surfaces. This comer
condition emphasizes the valume of a form.

A corner condition can be visually reinforeed by introducing a separate
and distinct element that Is independent of the surfaces it joins. This
glement articulates the comer as a linear condition, defines the edges of
the adjoining planes, and becomes a pasitive feature of the farm.

IF an opening ks introduced to one side of the comer, one of the planes will
appear to bypass the other. The opening diminishes the corer condition,
weakens the definition of the valume within the form, and emphasizes
the planar qualities of the neighboring surfaces.

| neither plane Is extended to define the comer, avolume of space is
created to replace the corner. This comer condition deteriorates the
wolume of the form, allows the interior space to leak outward, and clearly
revels the surfaces as planes in space.

Rounding off the comer emphasizes the continuity of the bounding
surfaces of 2 form, the compactness of its volume, and softness of its
contour. The scale of the radius of curvature Is important. If tos small it
becomes visually insignificant: if too large, it affects the interlor space it
encloses and the exterior form |t describes.
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Everson Museum, Syrawse Mew fork, 1968, LM, Pei,
The wnadomed corners of the forms emphasize the volume of their mass,

s

Corner Detail lzumo Shrine, Shimane Prefecture, Japan, ADL 717 (last rebuilt in 1744).
The timber joinery articulates the individuality of the members meeting at the corner,
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CORNERS
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Corner Detail, Commonwealth Promenade Apartments, Chicago, 19551956, Mies van der Rohe.
The corner member i recessed to be independent of the adjoining wall planes.

Corner Detall, The Basilica, Vicenza, Italy, 1545,
Andrea Falladio. The corer column emphasizes the

edge of the bulding form.
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CORNERS

Efnstein Tower, Fotsdam, Germany, 1919, Eric Mendelschn

Founded comers express continuity of surface,
compactness of volume, and softness of form.

Laboratory Tower, Johnson Wax Building. Racine, Wisconsin, 1950,
Frank Ligyd Wright
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CORMNERS
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Kaufmann Desert House, Falm Springs, Califernia, 19486, Richard Nevtra

Openings at corners emphasize the
definition of planes over volume.

Architectural Design Study, 1923, Van Doesburg and Van Esteren
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SURFACE ARTICULATION

Or perception of the shape, size, scale, proportion,
and visual weight of a plane is influgnced by its surface
properties as well a5 its visual context,

+ Adistinet contrast bstmesn the surface color of 2
plans and that of the surrounding field can clarify
its shape, whils modifying its tonal value can either
increase or decrease ibs visual weight.

| B/ ' F\..., _____ -r‘/’ N * Afrontal view reveals the true shape of a plane;
; obliqueviews distort It.

B

« Elements of known size within the visual contaxd
|25, b0 | of a plane can aid our perception of its size and
i i OO scale.

! [T

| 2 58 * Texture and color together affect the visual
P weight and scale of a plane and the degres to
= which it absorbs o reflects light and sound.

* Directional or oversized optical patterns can
distort the shape or exaggerate the proportions
of a plane.

Il
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SURFACE ARTICULATION

VYincent Street Flats, London, 1928, Sir Edwin Lutyens

Palazzo Medici-Ricardo, Florenge, Italy, 1444=1460. Michelozzi

A e A T T T e
S R AR AR
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The color, texture, and pattemn of surfaces articulate the
existence of planes and Influence the visual weight of a form,

Hoffman House, East Harspton, New York, 19661967, Richard Meier piusri

R
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SURFACE ARTICULATION
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* Thelinear sun-shading devices accentut the horizontality of the uiing form.

CBS Building. New York City, 19621964, Eero Saarinen & Associates.
Linsar columnar elements emphasizs the verticality of this high-rise structure.

Linear pattems have the ability to emphasizs the height or lengthof a
form, unify its surfaces, and define tts textural quality,
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Fukuoka Sogo Bank. Study of the Saga Branch, 1971, Arata lsozaki.
A grid pattern unifies the surfaces of the three-dimemsional composition.




SURFACE ARTICULATION
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A transformation from a pattern of IBM Research Center, La Guade, Yar, France, 19601961, Marcs| Braver,
apenings in a plane to an open facade The three-dimensional form of the openings creates a texture of light, shade, and shadows,
articulated by 2 linear framework,

First Unitarian Church, Rochester, New York, 19561967, Louis Kahn,
The pattern of openings and cavities interrupts the continuity of the exterior wall planes,
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SURFACE ARTICULATION

At a smaller scale, the surfaces of buildings owe
Eheir visual characteristics to the way their
materials are joined and assembled in construction.

From rough tofsmooth. ..
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SURFACE ARTICULATION
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From orthogonal to skewed. .. hEEARZIikisus

Partial facade. Federation Square, Melbourne, Australia,
2003, LAB Architecture Studio & Bates Smart, Architests
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5t. Andrew's Beach House, Victoria, Australia, 2006, Sean Godsell Architects
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Form & Space

“We put thirty spokes together and call it a wheel;
but 1t is on the space where there is nothing
that the utility of the wheel depends.

We turn clay to make a vessel;

but It is on the space where there is nothing
that the utility of the vessel depends.

We pigrce doors and windows to make a house;
and it is on these spaces where there is nothing
that the utility of the house depends.
Therefore, just a5 we take advantage of what s,
wi should recognize the utility of what is not.”

Lao-tzu

Tao Te Ching
Gth century B.C.

9%
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FORM & SPACE e

Space constantly encompasees our being. Theough the volume of space.
‘we move, see forms, hear sounds, feel breczes, smel the fragrances of 2
flower garden in Hoom. It s 2 maserial substance ke wood or stone. Yeb 1t
i5 an inherently formless vapor. It visual form fts dimensions and scil,
the quality of its light—all of these qualities depead on our perception
of the spatial boundaries defined by elements of form. As space beging 10
be captured. enclosed, molded. and organized by the elements of mass,
architesture comes into being,
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FORM & SPACE
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The Pantheon, Eome, AL 120124




FORM & SPACE: THE UNITY OF O

PPOSITES

White-on-Black or Black-on-White?

Two Faces or a Yase?
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Qurvisual field normally consists of heterogensous
lements that differ in shape, size, color, or orienta-
tion. To better comprehend the structure of a
visual field, we tend to ceganize its elements into
twa opposing groups: positive elsments, which are
percefved a5 figures and negative elements, which
provide a background for the figures,

(her perception and understanding of a composition
depends on how we interpret the visual interaction
betwezn the positive and neaative elements within
it field. On this page, for example, lsthers are seen
&5 dark figures against the white background of the
paper surface. Consequently, we are able to percene
their organization into words, sentences, and
paragraphs. In the diagrams to the left, the letter
"2’ is seen as a figure not anly because we recognize
itasaletterin our alphabet but also becavse its
profile is distingt, its value contrasts with that of
its background, and its placement isolates it from
its context. As it grows in size relative toits field,
however, other elements withinand around it begin to
compete for our abtention as figures. At times, the
relatisnship between figures and their bagkground is
50 ambriguous that we visually switch their identities
brack and forth almost simultanesusly.

In all cases, however, we should understand that
figures, the positive elements that attract our
attention, could not exist without a contrasting
background. Figures and their backaround, therefore,
ang morg than oppoging elements. Together, they form
aninseparable reality—a unity of opposites—just
a5 the elements of form and space together form the
reality of architesture.



FORM & SPACE: THE UNITY OF OPPOSITES

Plan Diagrams, Taj Mahal, Agra,
Incdia, 1630=1653. Shah Jahan
built: this white markle mavsoleum
for his favarite wife, Muntaz Mahal

Fragment of a Map of Fome,
edrawn by Giambattista Nolliin 1748

A. Line defining the boundary B. The form of solid mass €. The form of the spatial void
betwesn solid mass and rendened as a figure rendered as a figure
spatial void

Architectural form occurs at the juncture between mass and space. In executing and reading design deawings, we
should be concernad with both the form of the mass containing a wolume of space as well as the farm of the spatial
volume [tself.

Depending on what we perceive Lo be positive elements, the figure-ground relationship of the forms of mass and space
can be inverted in different parts of this map of Rome. In partions of the map, buildings appear to be positive forms that
defing street spaces. In other parts of the drawing, urban squares, courtyards, and major spaces within imporfant
public buildings read as positive elements seen against the background of the surrounding building mass.
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FORM & SPACE: THE UNITY OF OPPOSITES

The symibiotic relationship of the forms of mass and space in architecturs can
be examingd and found to exist at several different scales. At each level, we
should be concerned not only with the form of 2 building but also its impact on
the space around it. At an urban scale, we should carefully consider whether
the role of a building Is to continue the sxisting fabric of a place, form a
backdrop for ether buildings, or defing a positive urban space, or whether it

—

might be appropriate for It 8o stand free as a significant object In space.

_t'-\'! - |1| At the scale of a bullfing site, there are various strategies for relating the form
{ of a building to the space anound it. A building can:

A. form a wall along an edge of its site and begin to define a positive
| outdoor space;

B. merge its interior space with the private outdoor space of a walled site;

L. englose a portion of it site as an cutdoor rom and shelter it from
undesirable chmatic canditions;
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D. sumound and enclose a courtyard or atrium space within its volume—
an introverted scheme,

I
S -

e

Building as.an objectin space

Monastery of St. Meletios on ML Rithairon, Gregce, Sth century AD.



FORM & SPACE: THE UNITY OF OPPOSITES

E. stand as a distinct object in space and dominate its site throughits
form and topographical positioning—an extroverted scheme;

F stretch out and present a broad face to address a view, terminate an
axis, or defing an edge of an urkan space;

G. stand free withinibs site but extend its inberior spacss to merga with
private exterior spaces;

H. stand as a pogitive form in 2 negative space,

Buildings Defining Spoce:
Piazza San Marco, Yenice

Building o5 on Object in Spoce:
Boston City Hall, 1960, Kallmann, Mckinngll & Knowles
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FORM & SPACE: THE UNITY OF OPPOSITES

Building Embedded in the Londscope:
Eyip Cultural Center, Istantul, Turkey, 2013, EAA-Emre Arolat Architects
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Building Dominating the Londscope:
Cooroy Art Temple, Cooroy Mountain, Australia, 2008, Faolo Denti JUA Architacts
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FORM & SPACE: THE UNITY OF OPPOSITES

!

Building es Londscope:
Palafolls Public Library, Palafolls, Spain, 2003, Enric Miralles and Benederta Taghiabue/Miralles Tagliabue EMBT

Landscope os Building:
Olympic Sculpture Park, Seattle Art Museum, Seattle, Washington, 2008, Weiss/Manfredi Architecture/Landscape/Urbanism

FORM & SPACE S 107



FORM & SPACE: THE UNITY OF OPPOSITES

At the scale of a building, we tend to read the configurations of
walls as the positive elements of a plan, The white space in between,
however, should not be seen simply a3 background for the walls, but
als0 a5 figures in the drawing that have shape and form,

Even at the scale of a room, articles of furnishings can either stand
a5 forms within a field of space or serve to define the form of a
spatial field.
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FORM & SPACE: THE UNITY OF OPPOSITES
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Seindjoki Theater, Finland, 19681969,
Alvar Adlto

The form and enclosure of each space in a building either determines, oris A Some spaces, such as offices, have specific but similar functions and can
determined by, the form of the spaces around it. In the Theater in Seinajoli by be grouped into single, lingar, or clustered forms.

Alvar Aalte, for example, we can distinguish several cateqories of spatial forms B. Some spaces, such as concert halls, have specific functional and technical
and analyze how they interact. Each cateqory has an active or passive role in requirements, and require specific forms that will affect the forms of the
defining space. spaces around them.

C. Some spaces, such as loblies, arz Aexdble in nature and can thergfore be
freely defined by the spaces or grouping of spaces around them.
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FORM DEFINING SPACE
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Square in Giron, Colombia, South America

When we place 2 two-dimensional figure on a piece of paper, it influences the shape of the white space around it. Ina
gimilar manner, any thres-dimensional form naturally articulates the wiums of space surmunding it and generates a
field of inAuence er ermitony which it claims as its own, The following section of this chapter looks at horizontal and
wertical elements of form and presents examples of how various configurations of these formal elements generate and

define specific types of space.
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HORIZONTAL ELEMENTS DEFINING SPACE

Bose Plone

A borizontal plane laying a5 a figure ona
contrasting background defings a simple
field of space. This field can be visually
reinforced in the following ways.

Elevated Bose Plone

A horizontal plane elevated above

the ground plane establishes vertical
surfaces along its edges that reinfarcs
the visual separation between its field
and the surrounding ground.

Depressed Base Plane

A horizontal plane depressed
into the ground plane utilizes the
vertical surfaces of the lowered
area to defing a volume of space.

Overhead Plane

Ahorizontal plane bocated overhead
defines a wlume of space between
itself and the ground plane.
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BASE PLANE
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For  harizontal plane to be seen as a figure,
there must be a perceptible change in color, tond,
or tecture between ibs surface and that of the
sirrounding anea.

The stronger the edge definition of a harizontal
plane s, the more distinct will be its field.

Although there Is a continuous flow of space acress
it, the ficld nevertheless generates 2 spatial ame o
realm within its boundaries.

The surface articulation of the ground or floor
plane is often used in architecture to define a zone
of space within a Larger context. The examples on
the facing page illustrate how this type of spatial
definition can be used to differentiate betwesna
pathof movement and places of rest, establisha
field from which the form of a building rises out of
the ground, or articulate a functional zone withina
orie-room living environment.



BASE PLANE
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Parterre de Broderie, Palace of Versailles, France, 17¢h century, Andeé L Natre

Katsura Imperial Villa, Kyato, Japan. 17th century Interior of Glass House, New Canaan, Connecticut, 1949, Philip Johnsan
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ELEVATED BASE PLANE
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Elevating  portion of the base plane
greates 2 specific domain within a larger
spatial context. The changes in level that
occur alonyg the edges of the elevated
plane define the boundaries of its field
and interrupt the flow of space across its
surface.

If the surface characteristics of the base
plane continugs up and across the elevated
plane, ther the field of the elevated plane
will appear to be very much a part. of the
surrourding space. If, however, the edge
condition is articulated by a change in form,
coloe, or texture, then the field will becomea
plateay that is separate and distingt from
its surrgundings.

Fatehpur Sikri, Falace Complex of Akbar the
Great, Mogul Emperor of India, 1568-1574.
Aspecial place 5 established by a platformin
an artificial Lake surrounded by the emperor’s
living and slegping quarters,



ELEVATED BASE PLANE

The degree to which spatial and visual
continuity is maintained between an
elevated space and its surroundings
depends on the scale of the level change.

1. The edge of the field is well-defined;
visual and spatial continuity is
maintained: physical access is easily
accammpdated.

2. Visual continuity is maintained:
spatial continuity is interrupted;
physical agcess requires the use of
stairs or ramps,

3. Visual and spatial continuity is
interrupted: the field of the elevated
plans is isolated from the ground
or flpor plane; the elevated plane is
transformed into a sheltering element
fior the space below.

@
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ELEVATED BASE PLANE

The Acropolis, the citadel of Athens,
Sth century B.L.

lzumo Shrine, Shimane Frefecture. Japan,
AD. 717 (last rebullt in 1744)

Temple of Jupiter Capitolinus, Fome, 500 B.C.
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ELEVATED BASE PLANE

Elevating a portion of the ground plane establishes a platfarm or podium
that structurally and visually supports the form and mass of a building.

The elevated ground plang can be a presxisting site condition, or it can

be artificially construsted to deliberately raise a bullding above the
surrgunding context or enhance its image in the landscape. The examples on
this and the preceding page ilustrats how these techniques have been used
tavenerate sacned and hionarific buildings.
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Y e Temple Mountain, Bakong Temple, A.D. 881, Hariharalaya, Cambodia
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ELEVATED BASE PLANE

X

Frivate courtyard of the Imperial Palace, the Forbidden City. Beifing, o
m. 15“ ﬂﬁﬂlrj' .:-' ; -_ -. T : L, \:. ’ ':“x.'.:.- T"\.'
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An elevated plang can define 2 transitional space between the interior of
a building and the cutdeor environment. Combined with 2 roof plang, it

develops inta the semiprivate realm of 2 porch ar veranda. [ T rr“:"__'__E
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Farnsworth House, Flane, llingis, 1950, Mies van der Eohe.

The Famsnorth House was constructed 1o rise above the flood plain of the Fox River,
This elevated floor plane, together with an overhead roof plane, defines a volume of
spice that hovers delicately above the surface of ts site.
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ELEVATED BASE PLANE

High Altar in the Chapel at the Cistercian Monastery of La
Teurette, near Lyons, France, 1956-19539, Le Corbusier

A section of the floor plane can be elevated to estallish a singular zone of
space within a larger room or hall This ralsed space can serve as a rebreat:
from the activity around it or be a platform for viewing the surmunding
space. Within a religious structure, it can demarcate a sacred, holy, or
consecrated place,

East Harlem Preschool, Hew York Cicy,
1970, Hammel, Green & Abrahamson
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DEPRESSED BASE PLANE

X - Lowering a portion of the bass plane
, ; : isolates a field of space from a larger
context. The vertical surfaces of the
depression establish the boundaries of
the field. These boundaries are not implied
a5 in the case of an elevated plane, but
visible edges that begin to form the walls

of the space.

The field of space can be further
articulated by contrasting the surface
treatment of the lowened arsa and that of
the surrounding base pane.
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Acontrastin form, geometry, or
arientation can alss visually rainforce the
” identity and independence of the sunken

field from its larger spatial contet.
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DEPRESSED BASE PLANE

The degree of spatial continuity between a

depressed field and the raised area surrounding L
it depends on the scale of the level change. 1

* The depressed figld can be an interruption e e o e
of the ground or floor plane and remain an |

integral part of the surrcunding space.
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Increasing the depth of the depressed field
weakens its visual relationship with the
surrounding space and strengthens its
definition a5 a distinct volume of space.

Once the original base plane is above sur eye
level, the depressed field becomes a separate
and distinct room in itself.

(reating a stepped, terraced, or ramped
teansition from ane level to the next helps

promots continuity betwesn a sunksn
space and the area that rises around it

Eock-cut churches of Lalibela, 13th century

Whereas the act of stapping up to an elevated

space might express the extrovertad nature ) )

or significance of the space, the bowering of a : ﬁ’tl

space below its surroundings might allude to ? ! } i Q $
its introverted nature or to it shektering and pil

protective qualities.
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DEPRESSED BASE PLANE
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Outdsor arenas and amphithesters. The natyrl change in level benefits
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Stepwell at Abhaner, near Agra, India, 9th century
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DEPRESSED BASE PLANE
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Lower Flaza, Rockefeller Center. Hew York City. 1950, Wallace

K. Harrison & Max Abramavitz. Rockefeller Conter's lower plaza. an
outdpor cafe in the summertime and a skating rink in the winter, can be
vigwed from the upper plaza while shops open onta it at the lower level,
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The ground plane can be lowered to defing sheltered outdoor
spaces for underground bulldings. A sunken courtyard, while
protected from surface-level wind and noise by the mass
surrounding it, remains.a source of air, light, and views for the

undesground spaces opening onta it
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DEPRESSED BASE PLANE

In both of these examples, Abar Aalto has defined a reading area
within a larger library space by dropping its floor plane below

the main level of the library. He then wses the vertical bounding
surfaces of the reading area for additional book storage.

h
~N Library in Rovaniemi, Finland, 19651968,

_____E-F; \f Alvar Aalto
- ———| .
r ] e ————————r————— H‘ﬂ'Fl__ p;.l : i E

L e T 3 R Fartial section through the main readi
L e e il T z rough the main reading room
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DEPRESSED BASE PLANE

House on the Massachusetts Coast. 19458, Hugh Stubbins

An area within a lange room can be sunken to reduce the scale of the
room and defing a more intimate space within it. A sunken area can
also serve as a transitional space between two floors of a building.

Yiew of the lowened living level
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OVERHEAD PLANE
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Similar to the manner in which a shade tree offersa
sense of enclosure beneath its umbrella seructure,
anoverhead plang defings a field of space between
iesetf and the ground plane. Since the edges of the
averhead plans gstablish the boundaries of this
field, it shape, size, and height above the ground
plane determines the formal qualities of the space.

Whils the previous manipulations of the ground
or fiaar plans defined fields of space whose upper
limits were established by their contest, an
everhiead plane has the alility to defing a discrete
volume of space virtually by ibself

I vertical lingar elements such as columns or posts
are used to support the overhead plane, they will
aid in visually establishing the limits of the defined
space without disrupting the flow of space through
the field.

Similarly. if the edges of the overhead plang are
turmied donmward, o if the base plane beneath it
is articulated by a change in level, the boundaries
of the defined volume of space will be visually
reinforced.



OVERHEAD PLANE

Wood Truss
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Mewing the roof of a house in Guinea

The major averhead element of a building is its roof plane. It not only Steel Joist

shelters the interior spaces of a building from sun, rain, and saow, but also
has a major impact on the overall form of a building and the shaping of its

spaces The form of the roof plane in turn, is debermiined by the material,

geometry. and proportions of iks structural system and the manner in
which it Eransfers its bads across space to ibs supports.

Tengile Structure, National Garden Show. Cologne, Germany, 1957, Frei Otto and Peter Stromeyer
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OVERHEAD PLANE
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Totsuka Country Club, Yokshama, Japan, Kenzo Tange, 1960-1951
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OVERHEAD PLANE
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Convention Hall for Chicago (Fraject), 1953, Mies van der Rahe

Hale County Animal Shelter, Greensbors, Alabama, 2008, Rural Studio, Auburn University

The roof plane can visually express how its pattem
of structural memirers resolves forces and transfers

bnads to 4 system of supports.

Imagination Art Pavilion, Zeswalde, The Netherlands, 2000, Fené van Zuuk
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OVERHEAD PLANE

The roof plans £an be the major space-defining element.
of a building and visually srganize a seriss of forms and
spaces benzath its sheftering canopy.

' Peregrine Winery, Gibbston Valley, New Zeatand, 2004, A
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OVERHEAD PLANE

Centre Le Corbuster, Zurich, 12631967, Le Carbusier
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Jasper Place Branch Library, Edmanton, Canada, 2013, Hughes Condon Marier Anchitects + Dub Architects
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OVERHEAD PLANE
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The ceiling plans of an interior space can reflect the form of the structural system supporting the overhead floor or roof plane. Since
fE need nat. resist any weathering forces nor carry amy major loads, the ceiling plane can also be detached from the fioor or roof plane

ard become 2 visualy active element in a space.

Bandung Institute of Technology, Bandung,
Indonesia, 1920, Henri Maclaine Font
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Agin the case of the base plane, the cailing plane can be manipulated to define and articulate zones of space within a room. It can be
lowered or elevated to alter the scale of  space, define 3 path of movement through it, or allow natural light to enter it from above.

The form, colar. texture, and pattern of the ceiling plane can be manipulated as well ta improve the qualicy of light or sound withina

space or give it a directional quality or orientation,
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OVERHEAD PLANE

Side Chapels, Cisterclan Monastery of La Tourette,
near Lyons, France, 1256-1359, Le Corbusier

Well-defined negative areas or voids within an overhead plang, such
a5 for skyllghts, can be seen as positive shapes that establish the
presence of spatial fields below their openings.
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Bibliothéque Nationale (Project). 1788, Etienne-Louis Boullé

Parish Center, Wolfsburg, Germany, 19601962, Alvar Aalto
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VERTICAL ELEMENTS DEFINING SPACE

In the prieviows section of this chapter, horizontal planes defined fields of
space in which the wertical boundaries were impliad rather than sxplicitly
described. The foliowing section discusses the critical role vertical elements
f fgrm play in firmly establishing the visual limits of a spatial field.

Vertical forms have a greater presence in ourvisual field than horizpatal
planes ard arg therefore more instrumental in defining a discrete volume
of space and providing a sense of enclosure and privacy for thase within it.
In addition, they sérve to separate one space from another and establish a
commaon boundary betwesn the interior and exterior emironments.

Vertical elements of form also play important roles in the construction

of archizectural forms and spaces. They serve as structural supports for
floor and roof planes. They provide shelter and protection from the climatic
elements and aid in controlling the flow of air. heat. and sound into and
through the interigr spaces of a building.
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VERTICAL ELEMENTS DEFINING SPACE

Vertical Linear Elements
Vertical linsar elzments defing the perpendicular edges
of a valume of space.

Single Verticol Plane
A single vertical plang articulates the space on which it fronts,

L-shoped Plone

An L-shaped configuration of vertical planes generates
afield of space from its corner outwand along a
diagonal axis,

Porallel Planes

Two parallel vertical planes define 2 volume of space betwesn
them that is oriented axially toward both open ends of the
configuration.

U-shaped Plane

A U-shaped configuration of vertical planes defines a volume
of space that is oriented primarily toward the open end of the
configuration.

Four Planes: Closure
Four vertical planes establish the boundaries of an introverted
space and influence the field of space around the enclosure,
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VERTICAL LINEAR ELEMENTS
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Avertizal linzar element. such as a column, obelist,
or tower, establishes a point on the ground plans and
makes it visible in space. Standing upright and alone,
ashender linear element is nondirectional except for
the path that would lead us toits position in space.
Ay number of horizontal axes can be made to pass

throughit,

When located within a defined volume of space,
acobumn will generate a spatial field about itself
and interact with the spatial enclosure. A calumn
attached to a wall buttresses the plang and
articulates its surface. At the corner of a space.a
column punctuates the meeting of twa wall planes.
Standing free within a space, a column defines zones
of space within the enclosure,

When centered in a space, a column will assert itslf
a5 the center of the field and define equivalent
zones of space between itself and the surrounding
wall planes. When offset, the column will define
higrarchical 20nes of space differentiated by size,
form, and location.



VERTICAL LINEAR ELEMENTS

Hovolume of space can be established without the e e S AR A T T i
definition of its edges and coners. Linear elements i i
serve this purpose in marking the limits of spaces B e —
that require visual and spatial continuity with their
surroundings. E M

' ¥og

s |

Two columns establish a transparent spatial membrane
by the visual tension between their shafts. Three or
mare columns can be arranged to define the corners of
avolume of space. This space does not require a larger
spatial contet for its definition, but relates freely toit.

The edges of the volume of space can be visually
reinforced by articulating its base plane and
eatablishing its upper limits with beams spanning
betwezn the columns orwith an overhead plans. A
repetitive series of column elements along its perimatar
would further strengthen the definition of the volume.
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Shokin-Tei Favilion, Katsura Imperial Villa. €=z
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Eokobashica, often a tree trumt in natusg) e 22 3
symbalic element that marks one edge of the tokonema in 3
Japanese bearoom,

Plazza of St. Petar Kome, 1056 1367, Clovann Bemini
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VERTICAL LINEAR ELEMENTS
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In these examples, various forms of minanets mark the corners of
aplatform and establish a field of space—a thres-dimensignal
fransework—for the Mogul mausoleum structurs.

From an analysis of [slamic Indian Architecturs by Andras Yolwahsen
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Taj Mahal, Temb of Muntaz Mahal, wife of Shah Jahan, Agra, India, 16301653
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Tomk of Jahangir. near Lahore : I L T -uxl._
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Tomk of Muntaz Mahal, Agra

L

Tomb of 'timad-ud-daula, Agra L
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VERTICAL LINEAR ELEMENTS

Falazzo Antonini, Udine, Italy, 1556,

Andrea Falladio
Tetmastyle atricm. House of the Silver Wedding, Fompeii,
2nd century BL.
Four columns can establish the comers of a discrete volume of space During the Renaissance, Andrea Falladio incarporated the tetrastyle theme in
within a larger rpom or setting, Supporting a canogy, the columns farm the vestibules and halls of a number of villas and palazai. The four eolumns not
an aedizule, a diminutive pavilion that serves asa shring or the symbolic only supported the vaulted ceiling and the floor above but also adjusted the
center of 2 space. dimensions of the rooms to Falladian proportions,
Traditional Roman houses typically were organized about an atrium open Inthe Sea Ranch condominium units, faur posts along with a sunken floor and
T the shy and surrounded by 2 roof structuns supportad at the comers by an gverhead plane define an intimate asdicular space within a larger room.

four columns, Vitruvius termed this a tetrastyls atrium,

Condominlum Unit Mo, 5, Sea Ranch, California, 1966, MLTW
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VERTICAL LINEAR ELEMENTS

Cloister and Salle des Chevaliers,
Maont St. Michel, France, 120312258

A regularty spaced series of columns or similar vertical elements form a colonnade. This archetypal
element in the vocabulary of architectural design effectively defines an edge of a spatial volume while
o permitting visual and spatial continuity to exist between the space and its surroundings. A row of

columns can also engage a wall and become a pilastrads that supports the wall, articulates its surface,
and tempers the scals, rhythm, and proportioning of its bays,

A grid of colurmns within a large room or hall not only serves to support the floor ar roof plang above. The
K orderly raws of columns also punctuate the spatial volume, mark off modular zones within the spatial
i f field, and establish a measurable rhythm and scale that make the spatial dimensions comprehensible,
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YERTICAL LINEAR ELEMENTS

SLrones for The Se i o the New Architegture, 1926, Le Corbusier

Pom-ing House Project, 1914, Le Corbuséer
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I 19206, Le Corbuster stated what he belisved to be the "Five Foints
of the Hew Architectisre” His observations were o a great extent
The: resull of Lhe development of reinforced concrete constructian
that: began In the late mingteenth century. This type of construction,
in particular the use of concrete columns to support floar and roof
slabs, affored niew possibilities for the definition and enclosure of
spaces wilhin a bullding.

Concrete slabs could cantilever beyond their column supports and
enable the “free facade” of the building to be Tight membranss”
of“screen walls and windows.” Within the building, 2 “free plan”

s possible singe the enclosurs and layout of spaces were nat
determingd or restrictad by the pattem of heavy load- bearing walls.
Interie spaces could be defined with non-load-bearing partitions, and
their Layout could respord freely b0 programmatic requirements.

G the facing page, b0 contrasting examplas of the use of a column
rid arzillustrated:

T-‘.w&umnqridc&talrlls&m;fﬁm.nmtra!l field of space inwhich

2 inberion spaces are froly formed and distributed.

. gl of eabume or posts coresponds closely to the layout of the
nerior spaces; there Is 3 close fit between structure and Space.



VERTICAL LINEAR ELEMENTS
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1. Millawners' Association Building,
Ahmedabad, India, 1954, Le Corbusier
2.Traditional Japanese Residence
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SINGLE VERTICAL PLANE

144 / ARCHITECTURE: FORM, SPACE, & ORDER

LR

i

A single vertical plane, standing alone in space, has
wisual qualities uniquely diffierent from those of 2
freestanding column. A round column has no preferred
direction except for its vertical axs, A square column
has two equivalent sets of faces and therefore two
identical axes. A rectangular column also has twe
e, but they differ in their effect. As the rectangular
column becomes more like 2 wall, it can appear to be
merely a fragment of an infinitely larger or longer plans,
slicing through and dividing a volume of space.

Avertical plane has frontal qualities. Its two surfaces
or faces front on and establish the edges of twe
separate.and distinct spatial fields,

These two faces of a plane can be equivalent and front
similar spaces. Or they can be differentiated in form,
celor, or texture, in order to respond to or artigulate
different spatial conditions. Avertical plang can
therefore have either two fronts or a front and a back.

The field of space on which a single vertical plane fronts
i nat well-defined. The plane by itself can establish
only a single edge of the field. To defing a three-
dimensignal volume of space, the plane must interact
with other elements of form,



SINGLE VERTICAL PLANE

The helght of a vertical plane relative to our

body height and sye level is the critical factor
that affects the abllity of the plane ta visually
descrive space. When 2-feet high, a plane defines
the edge of & spatial field but provides ttle or
no sense of enclosure, When waist-high, it begins
to provide 2 sense of enclosure whils allawing for
visual continuity with the adjoining space. When
it approaches our eye level in height, it begins

to separate one space from angther, Above our
height. a plane interrupts the visual and spatial
continuity betwesn two fislds and provides a
strong sense of enclosure,

The surface color, texture, and pattern of a plane
affect our perception of its visual weight, scale,

and proportion,

When related toa defined volume of space, a
vertical plane can be the primary face of the
Space and give it 3 specific orientation, |£ can
front the space and defing a plane of entryinto
it It can be a freestanding element within a
space and divide the volume into two separate
but related areas,

-
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SINGLE VERTICAL PLANE

Arch of Septimiuvs Severus, Eome, A.D. 203

Asingle vertical plane can define the principal facade of a
building fronting a public space, establisha gateway through
Mﬁmmmxuwaamhuspamlmmm
Larger wolute,

be
=
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Glass House. New Canaan, Connecticut, 1949, Philip Johnsan
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SINGLE VERTICAL PLAME
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German Pavilion (Barcelona Pavilion) at the International Exposition of 1929, i -!
Barcelona, Mies van der Rohe e cm it mncprere

A composition of vertical planes cuts the continupus field of the
architectural volume, creating an open plan of spaces that merge with one
another, The partitions never form closed, geometrically static areas.

“A Garden-Wall Building”
Student Apartenents, Selwyn College (Project), Cambridge, England,
1953, James Stiding and James Gowan
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L-SHAPED CONFIGURATION OF PLANES

An L-shaped configuration of vertical planes

defings a field of space along a diagonal from its

corneroutward, While this field is stromgly defined

and enclosed at the corner of the configuration,

it dissipates rapidly as it moves away from the

B corner. The introverted field at the interior corner
- becomes extroverfed along its outer edges.

While twe edges of the field are clearly defined
bry the two planes of the configuration, its
other edges remain ambiguous unless further
articulated by additional vertical elements,
manipulations of the base plane, or an overhead
plane.

If a void is introduced to one side of the corner of
the configuration, the definition of the feld will
beweakened. The two planes will be isolated from
each other and one will appear to slide by and
visually dominate the other.

e /.r: IF neither plang extends to the comer, the field wil
i e become mare dynamiz and organize itself along the

- .\‘\‘: S N, diaganal of the configuration.
S b o

148 / ARCHITECTURE: FORM, SPACE, & ORDER



L-SHAPED PLANES

Abuilding form can have an L-shaped configuration and be
subject to the following readings, Ong of the arms of the
configuration can be a lingar form that incorporates the
corner within its boundarigs while the other amm is seen
as an appendage to It Or the comer can be articulated
as an independent element that joins two linear forms
together.

Abuilding can have an L-shaped configuration to establish
acorner of its site, enclose a field of outdoor space to
which its interior spaces relate, or shelter a portion of
outdoor space from undesirabde conditions around it.

L-shaped configurations of planes are stable and self-
supporting and can stand alone in space. Because they
are open-ended, they are flevible space-defining elements.
They can be used in combination with one anather or with
ather elements of form to define a rich variety of spaces.

<p

' 0
e m— - —— s

FORM & SPACE / 149



L=SHAPED PLANES
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Veaezation forming L-shaped windscresns, Shimane Prefecturs, Japan
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L-SHAPED PLANES

Kingo Housing Estate near Esinore, Demmark
1958-1963, Jorn Utzon

A common theme found in examples of residential architecture is an The advantage of this type of layout is its provision of a private courtyard,
Lshaped configuration of rooms enclosing an outdoer living space. Typically, sheltered by the building farm and Eo which interior spaces can be directly
one wing contains the communal living spaces while the other contains related. In the Kingo Housing estate, a faidly kigh densiby is achisved with this
private, individual spaces. The service and utilicy spaces usually occupy 2 bype of unit, each with its own private outdoor space.

cormer position or are strung along the backside of one of the wings,

T frap -_,r;_l'y-" e L
A T A
Traditional House in Konya, Turkey RosenbaumHouse, e, A, 1999, rank Uyt
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L-5HAPED PLANES

Similar to the residential examples an the preceding page, these buildings use
Vheir L shaped forms as sheltering or enclosing elements, The outdoor space
enclosed by the architect's studio in Helsinki is used as an amphitheater

for lectures and social occasions. It is not a passive space whose form I
determined by the building that encloses it. Rather, it asserts its positive form
on the shape of its enclosure. The History Faculty Building at Cambridge uses
a seven-story, L-shaped block to functionally and symbolically enclose a large,
roaf-lit library, which is the most important space in the building.

Architect’s Studip, Helsintd, 1955-1956, Alvar Aalto

History Faculty Building, Cambridge University, England, 1964-1967,
James Stirling
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L-SHAPED PLANES

Berlin Building Exposition House, 1931, Mies van der Rohe

Four-family housing units, Suntep Homes, : L Diagram, 5t. Mark's Tower,
edmore, Pennsylvania, 1938, Frank Lioyd Wright Mew York City, 1928, Frank Liayd Wright

In these examples, L-shaped walls separate the units of a quadruplex housing
arganization and defing zones within a building &5 well a5 spaces within a room.
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PARALLEL VERTICAL PLANES
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A pair of parallel vertical planes defines a field of space
between them. The apen ends of the field, established by
the vertical edaes of the planes, give the space a strong
directional quality. ts primary orientation is along the
a5 about which the planes are symmetrical. Since the
parallel planes do not meet to form corners and fully
enclose the field, the space is extroverted in naturs,

The definition of the spatial field along the open
ends of the configuration can be visually reinforced
by manipulating the base plans or adding overhead
elements to the composition.

The spatial field can be expanded by extending the base
plane beyond the open ends of the configuration, This
expanded field can, in turn, be terminated by a vertical
prane whose width and height Is equal to that of the
field.

If ane of the parallel planes is differentiated from the
other by a change in form, color, or texture, 2 secondary
axis, perpendicular to the flow of the space, will be
established within the field. Openings in one or both of
the planes can also introduce secondary axes to the
fiield and modulate the directional quality of the space.



PARALLEL PLANES

Yarigus elements in architecture can be seen as
parallel planes that define a field of space:

* A pair of parallel interior walks within a building

* astreet space formed by the facades of two
facing buildings

* acolonnaded arbor or pergola

* @ promenade or allée bordered by rows of trees
or hedges

* anatural topographical form in the landscape

The image of parallel vertical planes is often
associated with the bearing-wall sbructural
system, wherein a flogr or roof structurs spans
the spaces bebween two or more paralled load-
bearing walls,

Sets of parallel vertical planes can

be transformed into a wide variety of
configurations, Their spatial fiekds can be related
to one anpther either through the open ends of
their configurations or through apenings in the
plares themszlves.
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PARALLEL PLANES

Champ de Mars, Fris

Naie of the basiican church, St. Apollinare in Classe, Ravenna, ltaly, 534-530

The directional quality and flow of the space defined by parallel planes
are naturally manifested in spaces used for circulation and movement,

spaces can be defined by the facades of the buildings fronting them,
a5 well as by the more permeable planes established by colonnades,

such as the streets and beulevards of towns and cities. These linaar

Ieaty, 1865-1877,

Milan

Emanuelle I,

Galteria Vitterio
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PARALLEL PLANES

House in Old Westbury, Hew York,
1868-1971, Richard Meier

Upper level

Micldle level

Ground level
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The flaw of the space defined by parallel planes corresponds naturally to the paths of movement withina
building, along its corridors, halls, and galleries.

The parallel planes that define a circulation space can be solid and apaque to provide privacy for the spaces

along the cirgulation path. The planes can also be established by 2 row of columns so that the circulation path,
open on one or both of its sides, becomes part of the spaces through which it passes,
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PARALLEL PLANES

The parallel wertical planes of a bearing-wall structural system can be

The generating force behing the form and organization of  building. Their
repeLitive pattern can be modified by varying their length or by introduging
voids within the plines to accommodats the dimensional requirements of
Larger spaces. These voids can also define circulation paths and establish
visual relationships perpendicular to the wall planes,

The slats of space defined by paraliel wall planes can alsg be modulated by
altering the spacing and configuration of the planes. Arnheim Favilion, The Hetherlands, 1966, Aldo van Eyck
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PARALLEL PLANES

Village Project, 1955,
James Stirling (Tzam X)

Sections illustrating the adaptability of the scheme to various site slopes™.._ !

Faralle] bearing walls are often used in multifamily
housing develapments. They not anty provide
strictural suppert for the floors and roofs of each
hausing unit, but aks serve to isolate the units from
ong another, curl the passage of sound, and check
the spread of fire. The pattern of paralled bearing
wallls i particularly appropriate for rowhousing and
townhouse schemes where each unit is provided with
b0 orientations. Ground level

Siedlung Halen, near Bern, Switzerland, 1961, Atelier 5
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U-SHAPED PLANES
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AU-shaped configuration of vertical planss
defines a field of space that has an inward
focus a5 well as an outward orienkation. At
the closed end of the configuration, the fleld
is well defined, Toward the open end of the
configuration, the field becomes extrovertad in
nakure,

The open end is the primary aspect of the
configuration by virtue of its uniqueness
relative to the other thres planes. It allows
the field to have visual and spatial continuity
with the adjoining space. The extension of the
spatial field into the adjoining space can be
visually reinforced by continuing the base plane
beyond the apen end of the configuration.

I the plane of the opening is further defined
with columns or averhead elements, the
definition of the ariginal field will be reinforged
and continuity with the adjoining space will be
interrupted,

I the configuration of planes Is rectangular and
oblong in form, the open end can be along its
narrow or wide side. I either case, the open end
will rerriain the primary face of the spatial figld,
and the plane oppasite the open end will be the
principal element amang the three planes of the
configuration.



U-SHAPED PLANES

IF openings are introduced at the corners of the configueation,
secondary zones will be created within a multidinectional and
eynami figld,

If the field is entered through the open end of the configuration,
the rear plane, or  form placed in front of it, will terminate our view
of the space. If the field is entered through an opening in one of
the planes, the view of what lizs beyond the open end will draw our
attention and terminate the sequence.

If the end of a long. narmow fisld is open, the space will sncourage
mevement and induce a progression or sequence of events. If the :
field is square, or neary square, the space will be static and have the :
character of a place to be in, rather than a space to move through. If '
the side of along, narrow field s open, the spacewill be susceptible ’
toa subdivision into a number of zones. ;

the inherent ability to capture and defins cutdoor space. Their L i

composition can be seen to consist essentially of lingar forms. The = s
corners of the configuration can be articulated as independent [ [ O
elements or can be incorporated into the body of the linear forms.

U-shaped configurations of bilding forms and organizations have o | ]

0O
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U-SHAPED PLANES

Sacred Precinct of Athena Feraamen, Asia Minor, 4th century BC.
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Piazza del Campidoglio, Rome, ¢. 1544, Michelangelo

Florey Building, Queen's College, (dford, 1966—1971, James Stirling

U-shaped configurations of building forms can serve to define an urban
space and terminate an axial condition. They can also fecus on an important
or slgnificant. element within their fields. When an element is placed along
the open end of its field, It gives the field a point of facus as well 25 2
areater sense of closure,



U-SHAPED PLANES
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A ll-shaped organization can define a forecourt for the approach toa Villa Trissino at Meledo, From The Four Books on Architecture, Andrea Falladio
building a5 well as form an entrance recessed within the building volume.

A U-shaped building form can lso serve s a container and can organize
within its fleld a eluster of forms and spaces.
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Convent for the Dominican Sisters I > s e [ | =11 1|']
(project). Media, Rennsyhvaria, 1965-1968, il - Laa il dL

Louts Kahn. The cells form an enclave for a
villzge of community rooms.
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U-SHAPED PLANES

ey
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S | o = 5 Temple of Hemesis,

’ : ¥y Ehamnis Temple B,

= j ) Selinus

Early Megaron Space Plans of Greek Temples Temple on the lissus,

PrinzEnal room or kall of an Sth—4th centuries BC. Athens

edrly Anatofian or Asgean

house

U-shaped enclosures of interior space have a spesific orizntation toward The Hotel for Students at Otaniemi, Finland, by Abvar Aalty, demonstrates the

their open ends. These U-shaped enclosures can group themsehves anound use of U-shaped enclosures to define the basic unit of space in double-loaded

a central space to form an introverted onganization, schemes far dormitories, apartments, and hotels. These units are extroverted.
They turn their back on the corridor and orient themselves to the scterior
emvronment.

Sketch of an Oval Church by Borromini, Genesis of San Carlp Alle Guattro Fontane Hurva Synagoque (project). Jerusalem, 1968, Louis Kahn
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U-SHAPED PLANES

ANichsina Wall

U-shaped enclosures of space can range in scale from a nichs
in the wall of a room, to a hotel or dormitory room, and on to

an arcaded outdpor space that organizes an entirg complex

of buildings,

Hotel for Students at Otaniemi,
Finland, 1962~1966, Alvar Aalto

|
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University of Virginia, Charlottesville, Virginia, 1817-1826,
Thomas Jefferson with Thornton and Latrobe

L TPEPIT

FORM & SPACE / 185



Je=

T L, |

SF

TR S M T e

FOUR PLANES: closuRe
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FﬂtrmﬁmlphmMmmpasﬂngawmpma
probably the most typical, and certainly the strongest,
Bype of spatial definition in architecture, Since the fisld
I5 completely enclosed, its spage i naturally introvertad.
To achieve visual dominance within a space or becoms
165 primary face, one of the enclosing planes can be
diﬁemﬁat&dﬁumﬂuamhlmmmm
articulation, or by the nature of the apenings within k.

mwﬁmwhsedﬁsfdsaf&pﬁamhfmﬂh
architecture atvarious scalgs, from a large urban Square,
103 courtyard or ateium space, to.a single hall or room
within 2 building complex. The examples on this and the
Tollowing pages llastrate enclosed spatialfields i both
Urban and building-scale situations,

Histaricall, four plans have often been used tadefine 2
mlandspabialﬁaldfaramuﬂursigriﬁﬁnﬂhm
Shat stands a5 an object within the enclosure, The
m[ﬂﬁingpfamﬁnwbammpa:ts_wla or fences that
isplate the field and exclude surmpunding elements from
the precinct.
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FOUR PLANES: CLOSURE

Inanurban context, a defined field of space can arganize a e s B iy ?"_-"T..:"‘H:q
series of buildings along its perimeter. The enclosure may 1§ ey i‘:; Tog A3 e
cansist of arcadss or gallery spaces that promate the ‘b” R i
inclusion of surrounding buildings into their domain and T S e
activate the space they defing, = By

[ocid & s

Flanof the Agora at Priene and its surroundings, 4th century B.C.
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Forum at Pompeil, 2nd eentury BC. Ibrahiim Rauza, Tonib of Sultan Ibrahim 1L Bijapur, India, 1615, Malk Sandal
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FOUR PLANES: CLOSURE

House, Ur of the Chaldees, c. 2000 B.C.

The examples on these two pages ilustrate the use of enclosed volumes

of space as ordering elements about which the spaces of a building can

be clustered and organized. These organizing spaces can generally be
characterized by their centrality, their clarity of definition, thelr reqularity of
form, and their dominating size. They are manifested here in the atrium spaces
of houses, the arcaded cortile of an Itallan palazzo, the enclosure of a Greet
House Ho. 33, Priene, 3rd century B.C. shrine, the courtyard of a Finnish town hall, and the cloister of a monastery.
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Palazzo Farnese, Rome, 1515, Antonio da Sangalle the Younger

Traditional Chinsse Fatio House
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FOUR PLANES: CLOSURE
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Town Hall, Saynitsale, Finland, 1950=1852, Alvar Aalto Fontenay Abbey. Burgundy, France, ¢. 1139
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FOUR PLAMES: ENCLOSURE

Willis, Faber & Dumas Headquarters, |pswich, England, 1871-1975,

Foster + Fartners

How the overhead ar roof plane can dominate the form
of a building is Mystrated on pages 129~131. In
contrast, other bulldings can be seen to be dominated
bry the form of their exterion, enclosing wall planes.,
Exterior walls determine to a great extent the visual
character of a building, whather thay have the weight
and opacity of lnad-bearing walls, the lightness and
transparency of nenbearing curtain walls supported
by a sEructural framework of columns and beams, ora
combination of both,

The transition from bearing-wall constructions to
frame structures have given rise to new forms that g0
beyond the timeless elements of basic statics—the
columns, beams, and lpad-bearing walls of stable
consbrustions that are fixed In time and space. The
rational forms of rectilinear geometry and the nule

of the vertical have been revised, both statically and
optically, bry the development of irregular structures
that rely on tenslon and frition rather than pressure.
We can see these new forms as they mimic topagraphy,
orient themselves tomard views, embrace sunlight, and
turn away from eold winds and stormy weather.

Seattle Public Library, Seattle. Washington, 2004, (A
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The evolution of matarials and tachnology for separating the skin of a building from its
structure has also played 2 major role in the development of building fornis,

Structural glass facades integrate strugtune and cladding to provide masimum
transparency in buildings. While their forms may vary, the teanslucent panels typically span
from floor to floor and are supported by structural systems that are exposed and distinct
from the building's primary structure,

Marsy of the structural systams use trusses or trussed supports, which may slopeinward
or outward, or follow a curved geometry in plan or section. Some use glass fines set
perpendicular to the glass facads to provide lateral support.

Gridshells are form-active structures that derive their strength from their double-curved
surface geometry, The system uses a network of in-plane prestressed cables to provide
stability and shear resistance to the thin shell grid. Vaulted, domed, and other double-
curved configurations can be used in vertical and overhead applications as well as to form
complets building enclosures,
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FOUR PLANES: ENCLOSURE
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FOUR PLANES: ENCLOSURE

Diagrid structures refer o networks of intersecting membrers connssted at
specially jointed nodes to create a diagonal grid across a building surface.

The diagonal members are capable of carrying both gravity and lateral loads
through triangulation, which results in a relatively uniform load distribution.
This enoskeletal framework allows for the possible reduction in the number of
internal supparts, saving on space and building matsrials and providing for
greater flzwibility In interior layouts. Alse, becawse each diagonal can be viswed
as providing a continuous load path to the ground, the number of possible
bad paths in case of a localized structural fallure results ina high degree of
redundancy.

| —

A
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One Shelley Street, Sydney, Australia, 2009, Fitzpatrick + Fartners.
This praject uses a structural diagrid system positioned on the outside of
and very close to the glass facade to creats a visually unique exterior.

Q %@0- DAY
éﬁd & B (3|
T0D's Omotesando Building, Tokyo, Japan, 20022004, Toya Ito
and Associates. Unlike the geometric regularity of One Shelley Strest's
diagrid, the concrete diagrid used in TOD's Omatesandy Building Is based
on a pattern of overlapping tree silhouettes that mimis the branch
structure of nearky elm trees. Similar to the growth pattem of trees, the

diagrid members get thinner and more numerous with a higher ratio of
openings as you move up higher in the building.



FOUR PLAMES: ENCLOSURE

The various forms of diagram structures have been made possible
through digital technologies that help s to conceive of and make
wisible complex three-dimenslonal constructions and compositions.
30 modeling and CAD software enable us to develop, describe, and
fabricate the components to realize these constructions. Many of
these creations would be difficult, if net impossible, to do by hand.
This is especially true of the calculations necessary to determing
the structural requirements for the individual members of a diagrid
systen.

30 modeling and CAD software have not onty the computational
capability to calculate the structural requirements for each member
but-also the means with 30 printers to fabricate the components,
many of which are not dentical for assembly on site,

Ferimeter hoops resist the herizontal forces at each nods level where
the diagonal columns intersect. As with dome structures, the hoops
in the upper region are in compression while those at the middle and
lorwer levels are subject to slgnificant tensile forces. The hoops also
senve 1o transform the diagrid into a very stiff trizngulated shell,
freeing the interior core from the need to resist lateral wind forces.

1
E
1

ol

30 St. Mary Axe, London, UK, 2001-2003, Foster + Fartners,

Informally known as The Gherkin and previously, the Swiss Re Building. this
skyscraper is an lconic symbol in London's financial district. The shape of
the tower was partially influenced by the need to have a smooth flow of wind
arpund the building and minimize its impact on the lacal wind ervironment.
Agross this curved surface the diagrid structurs is formed by generating a

pattern of intersecting diagonals spiraling in two dinections,

'
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OPENINGS IN SPACE-DEFINING ELEMENTS

Ho spatial or visual continuity is pessitle with adjacent spaces
without apenings in the enclosing planes of a spatial field. Doors
offer entry into.a room and influence the pattemns of movement
and use within it. Windews allow light: to penetrate the space
and illuminate the surfaces of a room, offier views from the room
Lo the exterior, establish visual relationships batween the rom
and adjacent spaces, and provide for the natural ventilation of
the space. While these openings provide continity with adjacent
spaces, they can, depending on their size, nuntber, and location,
also begin to weaken the enclosure of the space.

The following section of this chapter focuses on enclosed spaces
at the scale of a room, where the nature of the openings within
the room's enclosure is a major Factor in determining the quality

af its space.
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OPENINGS IN SPACE-DEFINING ELEMENTS

anm
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Centered
Within Planes

(Ff-center

Grouped

Deep-set

Skylight

Anopening can be located wholly within 2 wall or celling plane and be surrounded on all sides by the surface of the plane.

[

L

]

Along one edge

M Corners

Alang two edges

Tusrning a corner

Grauped

Skylight

An opening can be located along one edge or at a corner of 2 wall or cedling plane. In either case, the opening will be at a corner of 2 space.

.

]
1

Yertical

Belween Plones

Horizantal

bo occupy an entire wall of a space.

Thres-quarter opening

Window-wall

Shylight

An opening can extend vertically between the floor and celling planes or horizontally between two wall planes. It can grow in size
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OPENINGS WITHIN PLANES
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An apening located wholly within a wall or celling
plane often appears as a bright figure on a
contrasting field or background, If centared within
Ehe plane, the opening will appear stable and
visually organize the surface around it. Moving the
opening off-center will create a degres of visual
Tension between the opening and the edges of the
plane toward which it is meved.

The shape of the opening, if similar to the shapa
of the plang in which it is located, will create a
redundant compositional pattern, The shape or
erientation of the opening may contrast with the
enclosing plang to emphasize its indiiduality
@5 i figure. The singularity of the opening may

be visually reinforced with a heavy frame or
articulated trimmork.

Multiple openings may be clustered to form a
unified composition withina plane, or be staggered
or dispersed to create visual movement along the
surface of the plane.

As an opening within a plang increases in size,

it will at some point-cease to be a figure within
an enclosing field and become instead a positive
element initsel, a transparent plane bounded by
a heavy frame.

COpenings within planes naturally appear

brighter than thelr adjacent surfaces, If the
contrast in brightness along the edges of the
openings becomes excessive, the surfaces can be
Muminated by a second light source from within
the space, o a deep-set apening can be formed to
ereate illuminated surfaces between the opening
and the surrounding plane,



OPENMINGS WITHIN PLANES
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OPENINGS AT CORMNERS

esemes e

V78 / ARCHITECTURE: FORM, SPACE, & ORDER

Openings that are located at corners give a

space and the planes in which they are located a
diagonal prientation. This direstional effect may be
desirablz for compositional reasons, or the comer
opening may be established to capture a desirable
view or brighten a dark cormer of 3 space,

A comner opening visually erodes the edges of the
plang in which it is located and articulates the
edge of the plane adjacent and perpendicular to
it. The larger the opening. the weaker will be the
defimnition of the corner, If the apening were to turn
the comner, the angle of the space would be implied
rather than real and the spatial field would extend
beyond its enclosing planes.

I openings are introduced between the enclosing
plames 1t all four corners of a space, the individual
identity of the planes will be reinforced and
diagonal or pinwhezl patterns of space, use, and
migvement will be encouraged.

The light that enters a space through a corner
apening washes the surface of the plans adjacent
and perpenddicular £ the opening, This lluminated
sirface itself becomes a source of light and
enhances the brightness of the space. The level of
illumination can be enhanced further by turning
the comer with the opening or adding a skylight
above the opening.



OPENINGS AT CORMNERS
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Studio, Amédée Ozenfant House, Faris, 19221923, Le Corbusler
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OPEMINGS BETWEEN PLANES
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Avertical opening that extends from the flooe to
the ceiling plane of a space visually separatas and
articulates the edges of the adjacent wall planss.

If located at a comner, the vertical opening will erode
the clefinition of the space and allow it to extend
beyond the corner to the adjacent space. It will alse
allew incoming light to wash the surface of the wall
plane perpendicular bo it and articulats the primacy of
that plane in the space. If allowed to turn the comer,
the vertical opening will further erode the definition of
the space, allow it to interlock with adjacent spaces,
and emphasize the individuality of the enclosing

planes.

Ahorizontal opening that extends across a wall
plans will separate it into a number of horizontal
layers. If the apening is not very deep. it will not erode
Ehe integrity of the wall plane. If, however. its depth
ingreases to the point where it is greater than the
bands above and below it, then the opening will hecoms
a positive element bounded at (ts top and botEom by
heawy frames.

Turning a corner with a harizontal opening reinforces
the horizontal layering of 2 space and broadans the
pangrattic view from within the space. If the opening
continues around the space, it will visually lift the
ceiling pflane from the wall planes, isclate it, and give it
a feeling of ightness.

Locating a linear skylight along the edge whers a wall
and ceiling plane mezt allows inconting light ta wash
the surface of the wall, iluminate it and enhance the
brightness of the space. The form of the skylight can
be manipulated to capture direct sunlight, indirect
daylight, or a combination of both.



OPENINGS BETWEEN PLANES
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1

1924, Frank Lioyd Wright

Window-walls offer mare expansive views and permit

a greater amount of daylight to penetrate a space

shadirg devices may be necessary to reduce glare

and engessive heat gain within the space.

While 2 window-wall weakens the vertical boundaries
overhead creates & sun room or greenhouse space.
The boundaries betwesn inside and outside, defined
Iry the linear members of a frame, become obscure

and tenuous.

they arz oriented to capture direct sunlight, sun-
of a space, it creates the potential for visually
expanding the space beyond its physical boundaries.

Living Epom, Villa Mairea, Noormarkky, Finland,

19381958, Abvar Aalte

than any of the previous esamples of apenings. If
Combining a window-wall with a large skylight

Living Fiaom, Samuel Freeman House

Los Angeles, California
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QUALITIES OF ARCHITECTURAL SPACE
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The barsic pattems of linear and planar elaments that
define discrete volunes of space, and thevaristies of
operings that serve to connect these spatial volumes
to one another and their context are presented

on pages 158=159 and 167. The qualities of an
architectural space, however, are much richer than
what the diagrams are able to portray. The spatial
qualities of form, proportion, scale, texture, light,

and sound ultimately depend on the properties of the
enclosure of 2 space. Our perception of thase qualities
is often a response to the combined effects of the
properties encountened and is conditioned by culture,
prior experiences, and personal interest or inclination,

Properties of Enclasure  Qualities of Space

* Shape « Form
« Surface « Color
*+ Edges » Texture
* Fattern
« Sound
T . P :
« Seale
+ Configuratisn + Definition
* Openings * Degres of enclosure
= Viewor outlook
+ Light



QUALITIES OF ARCHITECTURAL SPACE
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Bay Window of the Living Raom, Hill House, Helensburah, Scotland, 19021903, Charles Fanaiz Mackintaosh

Chapter 2 discusses the impact of shape, surface, and edges on our
pesception of form. Chapter & presents the issues of dimensions,
proportion, and scale. While the first part.of this chapter outlines
how basic configurations of linear and planar elements define volumes
of space, this concluding section describes how the size, shape, and
location of openings or voids within the enclosing forms of a space
influence the following qualities of a room:

o Degree of enclosure .. .the farm of the space
= View or outlook........ the focus of the space
o Ut the illumination of its surfaces and forms
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DEGREE OF ENCLOSURE

The degree of enclosure of 2 space, as determined by the configuration of its defining
clements and the pattern of its openings, has a significant impact on aur perception of
its form and oriniation. From within a space, we se2 only the surface of a wall, It is this
thin layer of material that forms the vertical boundary of the space. The actual thickness
of a wall plane can be nevealed only along the edaes of door and window apenings.

Openings lying wholly within the enclosing planes of a space do not weaken the edge
definition nor the sense of closure of the space. The form of the space remains intact

and perceptible.

(penings lacated along the edges of the enclosing planes of a space visually weaken the
cormer boundaries of the volume. Whils these openings ernde the averall form of a space,
they also promate its visual continuity and interaction with adjacent spaces,

(penings between the enclosing planes of a space visually isolate the planes and
articulate their individuality. As these openings increase in number and size, the space
loses its sense of enclosure, becomes more diffisse. and begins to merge with adjacent
spaces. The visual emphasis is on the enclosing planes rather than the volume of space
defined by the planes,
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DEGREE OF ENCLOSURE

Palazzo Garzadere (Froject), Yincenza, Italy, 1570,

Andrea Palladio

Color Construction (Project for a Private House),
1922, Thep van Dossburg and Cornels van Eesteren
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House. Berlin Building Exposition, 1331, hies van der Rohe

FORM & SPACE / 185



S |

LIGHY

L L e —
B Bt Sy o e el Liwe
e T

L i T i -hm

186 / ARCHITECTURE: FORM, SPACE, & ORDER

FR e i

L N

LN LU

Scitimis Mg
R WY A s

---.-ua.-
SRR g

5 § v . ' 3
S »-w«*fg

o e b IR

Notre Dame Du Haut, Ronchamp, France, 19501955, Le Corbusier

The sun s the rich source of natural light for the Sumination of
forms and spaces in architecture. While the sun's radiation is
intense, the quality of its light, manifested in the form of direct
sunlight or diffuse daylight, varies with the time of day, from
season ty season, and from place to place. As the luminous
energy of the sun is dispersed by clowds, haze, and precipitation,
it-transmits the changing colors of the sky and the weather ta
the forms and surfaces it Buminates,



Fenetrating a space through windows in a wall plane, or
through skylights in the overhead roof plane, the radiant
enezgy of the sun flls upan the surfaces within the reom,
enlivens their colars, and reveals their bextures. With the
shifting patterns of light, shade, and shadows that it creates,
the sun animates the space of the room, and articulates the
farms within it. By ts intensity and dispersion within the
room. the luminows energy of the sun can clarify the form of
the space or distort it. The color and brilliance of sunlight can
create a festive abmosphens within the room ora more diffuse
daylight can instill within it 2 somber moad,

Since the intensity and direction of the Eght the sun radiates
is fairly predictable, its visual impact on the surfaces, forms,
and space of a room can be predicated on the size, location,

and arientation of windows and skylights within the enclosure.

Fallingwater (Kaufmann House). near (hiopyle, Pennsylvaria 19361937, Frank Lioyd Wright

Summer Solstice:
Equings: Mar. 21 June 21
Sept. 21 12 Noon
Winter Sobstice: 12 Moon ij' =
S . )
12"M D“‘.""‘ :'J “\1 -k'\

Sun-Fath Diagram for the Northern Hemisphere
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The size of a window or skylight controls the amount
of daylight a room receives. The size of an opening

in & wall or roof plane, however, is also regulated

by factars other than Bght, such as the materials
and construction of the wall or roof plane; code
requirements for ventilation; the desire for views and
visual privacy; the appropriate degree of enclasure for
Ehe space; and the effect of openings on the exterior
form of a building. The location and srientation of a
window or skylight, therefore, can be more important
than its size in determining the quality of daylight a
oo receives,

An opening can be oriented to receive direct sunlight
during certain portions of the day, Direct sunlight
provides a high degree of illumination that is especially
intense during midday hours. It creates sharp
patterns of light and dark on the surfaces of a rpom
and crisply articulates the forms within the space.
Fossible detrimental effects of direct sunlight, such
as glare and excessive heat gain, can be controlled by
shading devices builtinto the form of the opening or
privicled bry the foliags of nearby trees or adjacent
structures,

A opening can also be oriented away from direct
sunlight and recaive instead the diffuse, ambient
light from the sicy vault overhiead. The skyvault isa
beneficial source of daylight sincs it remains fairly
constant, even on cloudy days, and can help to soften
the harshness of direct sunlight and balance the light
keved within a space,



The location of an epening affects the mannerin
which natural light enters a room and ilfuminates its
forms and surfaces, When lpcated entinely withina
wall plane, an opening can appear as a bright spat of
light-on a darker surface, This conditien can induce
glare if an excessive degree of contrast exists
between the brightness of the apening and the
darker surface surrounding it. The uncomfortable
or debilitating glare caused by excessive brightness
ratics between adjacent surfaces or areas in a room
can be ameliorated by allowing daylight to enter the
space from atleast two directions,

When an opening b5 locatad alony the edge of 2 wall
or at the comer of 2 ropm, the daylight entering
through it will wash the surface of the wall adjacent
and perpendicular to the plane of the opening. This
iluminated surface itself becomes a source of light
and erhances the light level within the space.

Additional factars influsnce the quality of light
within a room, The shape and articulation of an
opening is reflected in the shadow pattern cast by
sainlight on the forms and surfaces of the room, The
color and texture of these forms and surfaces, in
tern, affect their reflectivity and the ambient light
level within the space.
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Another quality of space that must be considered in establishing openings in
Ehe enclosure of a room s its focus and orientation. While som rooms have an
internal focus, such as a fireplace, others have an outward arientation given

to them by a view to the outdoors o an adjacent space. Window and shylight
gpenings provide this view and establish a visual relations hip between a room
and its surroundings. The size and location of these spenings determine, of

course, the nature of the outlook as well as the degree of visual privacy for an

interior space.
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VIEW

A small epening can reveal a elose-up detail or frame a
wiew 50 that we see it as a painting an a wall,

o

Along, narrow apening, whether vertical or horizontal,
an not only separate two planes but also hint at what
lies beyond,

Agroup of windows can be sequenced o fragment 2
scens and encourage movement within a space,

s an opening expands, it opens up a room toa broad
vista. The lange scene can dominate a space or serve as
2 backdrop for the activities withinit.

filen s

R
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A bay window can preject a persan into
ascene, [f large enough, the projected
space can pecome an alcove able Lo be

occupied.
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Outlaok: Horyu-Ji Temple, Hara, Japan, AD. 607,
Amnmmbcmmmwmmmmmm
from only one position in a room,
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VIEW

Wiews should nat be kmited to the
outdoors or adjacent spaces. Interior
design elements can also provide
subjects for visual attention,

% |

Vista, based on a sketch by Le Corbusier for the design of the
Ministry of Hational Education and Public Health in Rio de Jansiro, 1936
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An Internal Focus: Tokonoma, the spiritual center of a traditional
Jaganese house
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Organization

".. . Agood house is a single thing, as well as a collection of many, and
to make it requires a conceptual leap from the individual components
o avision of the whole. The choices . ., represent ways of assembling
the parts.

... the basic parts of a house can be put together to make more than
Just basic parts: They can also make space, pattern, and outside
domains. They dramatize the most elementary act which architecture
has to perform, To make one plus one equal more than twe, you must in
doing amy ong thing you think important (making rooms. putting them
together, or fitting them to the land) do something else that you think
important as well (make spaces to live, establish a meaningful pattern
insde. or claim other realms outside).”

Charles Moare, Gerald Allen, Donlyn Lyndon
The Flace of Houses
1974



ORGANIZATION OF FORM & SPACE

The a3t chapter bid out howvarious mﬂ!‘.gumaffarmmﬂdhmiwlaw todefing a solitary field or
velume of space, and how their pattemns of eolids and voids afiected the visual dualities of the defined space.
Fem uldngs howsver, consist of a solitary space, They are normally composed of a number of spaces which
are relited 50 one argther by furction, prowimity, or 2 path of movement. This chapter lays out for study and
di8cussion The PASic wavs the spaces of 3 building can be related to one another and organized into coherent
patieme o form ard space.

Alhambra, Falace and Citaded of the Moorish kings,
Granada, Spain, 12451354
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SPATIAL RELATIONSHIPS

Tww spaces may be related %o each other in several fundamental ways.

Space within o Space
A space may be contained within the volume
of a larger space.

Interlocking Spoces
The field of a space may overlap the volume of

angther space.

Adjocent Spoces
Two spaces may abut each other or sharea
eommen border.

Spoces Linked by o Comman Spate

Two spaces may rely on an intermediary
space for their relationship.
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4

Organization

"... A good house Is a single thing, as well as a collzction of many, and
to make it requires a conceptual leap from the individual components
to avision of the whole. The choices . . . represent ways of assembling
the parts.

... the basic parts of a house can be put together to make more than
just basic parts: They can also make space, pattern, and outside
domains, They dramatize the most elementary act which architecture
has to perform. To make one plus one equal more than b, you must in
doing any one thing you think impertant (making rooms, putting them
together, or fitting them to the land) do something else that you think
important as well (make spaces to live, establish a meaningful pattem
inside, or claim other realms outside).”

Charles Moore, Gerald Allen, Donlyn Lyndan
The Flace of Hovses
1974



ORGANIZATION OF FORM & SPACE

The Last chapter Liid out how various configurations of form could be manipulated to defing a solitary field or
valume of space, and how their pattems of solids and wiids affiected the visual qualities of the defined space,
Few buildings. howver, consist of a solitary space. They are nermally compased of a number of spaces which
are related to one angther by function, proximity, or a path of movement. This chapter Lays out for study and
discussion the basic ways the spaces of a building can be related to one another and erganized inte coherent:
patterns of form and space.

Alhambra, Flace and Citadel of the Moorish kings,
Granada, Spain, 1245-1354
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SPATIAL RELATIONSHIPS

Towt spaces may be related to each ather in several fundamental ways.

Spoce within o Spate
A sipace may be contained within the volume
of alarger space.

Interlocking Spoces
The field of a space may overlap the volume of
anpther space.

Adjacent Spaces
Two spaces may abut each other or sharz a
common border.

Spoces Linked by o Common Space
Tiwo spaces may refy on an intermediary
space far their relationship.
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SPACE WITHIN A SPACE
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A large space can envelop and contain a smaller space
withinits valume. Yisual and spatial continuity between
the two spaces can be easily accommodated, but

the smaller. contained space depends on the larer,
envelaping space for its relationship to the exterior
erironment.

In this type of spatial relationship, the laner, enveloping
Space serves as a thres-dimensional field for the smaller
Space contained within it. For this concept to be per-
ceived, a clear differentiation in gize is necessary betwesn
the two spaces, If the contained space were to increase
in size, the larger space would begin £ loss its impact as
an enweloping form. IF the contained space continued to
arow, the residual space around it would become too cort-
[ressed to serve as an enveloping space. |t would become
instead merely a thin layer or skin argund the contained

space. The original notion would be destroyed.

To endow itself with 2 higher attention-value, the
eontained space may sharg the form of the enveloping
shape, but be oriented in a ifferent manner, This would
create 3 secondary grid and a set of dynamic, residual
&paces within the larger space.

The contained space miay also differ in form from the
enveloping space in order to strengthen it imags a5 a
freestanding wlume. This contrast in form may indicate
afunctional difference between the two spaces or the
syniholiz importance of the contained space.



SPACE WITHIN A SPACE

Moore House, Orinda, California, 1961, Charles Moore

Glass House, Hew Canaan, Connecticut, 1949, Fhilip Johnson
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INTERLOCH'NG SPacEs
—____________'_“—— —— —

Animbariocting spavial relationsng reeuts fomthe
vtriagying of two spatial fiwiss 3ng the eremgercedli
2o of shated sgace. ren Sas spaces meriock Te
valumes in Lhis marner, each nesaing 18 demityand
definition as a space. Bus e resuting sorfigmation
of the tw intarisciing spaces is susjert loarumbe
of interpretations,

The interlocking portion of the tws voiumes can be
shared equally by each sgace.

The interlocking portion can mesa2 with one of the
spaces and become an fntegral part of fos volume.

The interlocking portion can dvelop ivs own insegrity

] |
'l‘—"—r——r { I
F--3 | | fli 453 space that serves to kink the two original spaces.
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INTERLOCKING SPACES

Plan for St. Peter (Second Version), Bome, 1506-1520, Filgrimage Church, Vierzehnhziligen, Villa at Carthage. Tunisia, 1928,
Donato Bramante & Baldassare Peruzzi Germany, 1744=1772, Balthasar Neumann Le Corbusier

The ane-story space flows inta the kanger volume
of which it is a part and to the outdoors.
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ADJACENT SPACS

{ Adjacency is the most common type of spatial relation-

I-'j: shiip. It allows each space to be claarly defined and 1o

ﬂ P respond, each in its own way, to specific functionalor
symibolic requirements. The degres of visual and spatial

depends on the nature of the plans that both separates

' continuity that occurs betwesn two adjacent spaces
and bindls them together.

The separating plane may:

* limit visual and physical access between two adjacent
spaces, reinforce the individuality of each space, and
Accommadate their differenges,

* Appear asa freestanding plang in a single volums of

[ space.
. * bedefined with a row of columns that alows a high
- degres of visual and spatial continuity between the two
spaces.
-"‘1.“_‘-‘.‘-‘-“-

" be merely implied with a change in lgvel or a contrastin
wﬁmmmﬂmwmmnmmm
This and the preceding twa cases can alsa be read as
single volurmes of space which are divided Into two
related zones.
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ADJACENT SPACES

Favilion Design, 17th century, Fischer von Erlach

The spaces in these two buildings are Indvidualistic in size,
shape, and form. The walls that enclose them adapt their forms
to accommodats the differences between adjacent spaces.

Three spaces—the living, fireplace, and dining areas—are defined
bry changes in floor level, cedling height, and quality of light and view,
rather than by wall planes.

D— T R e
Lower Level
Chiswick House, London, England, 17289, Lord Burdingon & William Kent Lawrence House, Sea Ranch, California, 1966, Moone- Tumnbull/WLTW
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SPACES LINKED BY A COMMON SPACE
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Tiwo spaces that are separated by distance can be
linked or related to sach ather by a third, inbermediate,
space. The visual and spatial relationship betwesn the
Lo Spaces depends on the nature of the thind space
with whih they shars a commion bond,

The intermediate space can differ in form and
orientation from the two spaces to express its Enking
fumction,

The two spaces, as well a5 the intermediate space,
can be equivalant in size and shape and foem 2 linear
sequence of spaces,

The intermediate space can itself become lingar in form
Folink two spaces that are distant from each other,
or join a whede series of spaces that have no direct
relationship to one anather,

The intermediate space can, if large enpugh, becoms
the dominant space in the relationship, and be capable
of organizing a number of spaces about itself

The form of the intarmediate space can be residual
In nature and be determined solely by the forms and
orientations of the two spaces being linked,



SPACES LINKED BY A COMMON SPACE

Palazzo Piccolomini, Fienza, Italy, ¢. 1460, Bernardo Rosseling

L

TR e

ﬁ
Caplin House, Venice, California, 1979, Frederick Fisher

i
h
f

One-Half House (Project). 1966, John Hejdu I S - _|.

ORGARIZATION f 205



SPATIAL ORGANIZATIONS

Campesitions of Hine Squares:
A Bauhaus Study
| | i
! EEE -
| o, | -
Lo
- B |
I | |
Smm'
T!'a: following section lays out the basic ways we can arrange and organize The maringr in which these spaces are arranged can clarify their
the spaces of a building. in a typical bullding program, there are usually relative importance and functional or symbolic role in the organization
requiremeants for various kinds of spaces. There may be requirements for spaces of a building. The decision as to what type of organization to useina
that: specific situation will depend on:
* have 5pgcrﬁs functions or require specific forms * demands of the building program, such as functional proximities,
= are fexible in use and can be freely manipulated dimensional requirements, hisranchical classification of spaces, and
* ane singular and urigue in their function or significance to the requirements for access, light, or view
fuilding oraanization * exterior conditions of the site that might limit the organization's
* have similar functions and can be grouped into a functional gluster form or growth, or that might encourage the ceganization to
or repeated in a inear sequence address certain features of its site and tuen away from others
= reduing extenior exposure for Eahe, ventilation, cutlook, or access
10 0uTas0r Spaces

= must be seareqated for privacy
* must e easily accessible
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SPATIAL ORGANIZATIONS

Each type of spatial organization is introduced by a section that discusses * What kinds of spaces are accommodated and where? How are they
the formal characteristics, spatial relationships, and contextual responses defined?
of the category. A range of examples then flustrates the basic points made * What kinds of relationships are established among the spaces, onz to
inthe introduction. Each of the examples should be studisdin terms of another, and to the exterior ervironment?
* Where can the organization be entered and what configuration does
the path of circulation have?

* What is the exterior form of the organization and how might it
respand ta its context?

Centralized Orgonization
A central, dominant space about which a number
of secendary spaces are grouped

Linear Organization
oooooooc Alinear sequence of repetitive spaces

Radial Organization

e A centeal space from which lingar erganizations of space
extend in a radial manner

Clustered Orgonization

Fd Spaces grouped by praximity or the sharing of a comman
wigual teit or relationship

Grid Organization
Spaces oryanized within the figld of 2 structusal grid
ar ather three-dimensional framework

00
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CENTRALIZED ORGANIZATIONS
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San Lnrsnu;hlaggrm. Milan,
Italy, c. A.D 480

A centralized organization is a stable,
concentrated composition that consists
of a number of secondary spaces grouped
argund a Large, dominant, central space.

The central, unifying space of the
erganization is generally reqular in farm
and large enowgh in size to gather 2
rumber of secondary spaces about its
perimeter,

The secondary spaces of the orjanization
may be equivalent to one another in
function, form, and size, and greate an
overall configuration that is gecmeteically
regudar and symmetrical about two or
more axes.

The secondary spaces may differ from one
angtherin form or size in order to respond
to individual requirements of function,

express their relative importance, or

= acknowledge their surroundings, This dif

ferentiation among the secondary spaces
alsp allows the form of a centealized orga-
nization Ty respond 1o the emvironmental
conditions of its site.



CENTRALIZED ORGANIZATIONS

Sirige the form of a centralized organization |s L .

inherently nondirectional, conditions of approach % « / \

and entry must be specified by the site and the O @ (’:>
articulation of ong of the secondary spaces as A S

an entrance or gateway. T \| L i, T

The pattern of circulation and movement within
a centralized organization may be radial, loop, or
gpiral in form. In almost every case, however, the
pattern will terminate in or around the central T
s 11 it
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Centralized organizations whose forms are :;‘ : . B
relatively compact and geometrically reqular can I' ol A I
h w I.“I'\..I'. T L :“" e "I-\'-u-i

» establish points or places in space

* terminate axial conditions

+ serve.as an object-form within a defined field
orvolume of space

The central arganizing space may be sither
aninterior or an exterior space.

ORGAHIZATION / 209



CENTRALIZED ORGANIZATIONS

S

il © 3 These drawings are based on Leonardo da Vinei's
2] 5,9 _,,-) sketches of ideal church plans. ¢. 1480
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CENTRALIZED ORGANIZATIONS

Centralized Plans, 1547, Sebastiang Serlia

V4 5t. Ivo della Sapienze, Rome, 1642=1650, Francesco Borrorini
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CENTRALIZED ORGAMIZATIONS

Villa Famnese, Caprarcla, 1547-1548, Giscomo da Vignola e
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CENTRALIZED ORGANIZATIONS

Humayun's Tomb, Delhi, India, 1565, Mirak Mirza Ghiyas

Villa Capra (The Rotunda), Vicenza, Italy, 15521567, Andrea Falladio
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CENTRALIZED ORGANIZATIONS
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The Pantheon. Fome AD. 120-122, Fertico from tample of 25 B,

Hagia Euph&a.&ns:anﬁm?ls (Istanbul), AD, 532-537,
Anthemius of Tralles and Isidorus of Miletus

't:i,__-p!
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CENTRALIZED ORGAMIZATIONS

55, Sergio and Bacchus, Constantinople (lstankul),
Turkey, AD. 525-530

ORGAHITATION / 215



CENTRALIZED ORGANIZATIONS

Stockholm Public Library, 1920~1928, Gunnar Aspiund
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CENTRALIZED ORGANIZATIONS

Watianal Assembly Building, Capitel Complex at Dacea, Bangladesh, Greenhouse House, Salisbury, Connecticut, 1975=1975, John M. Johansen

bequn 1962, Lowis Fahn
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LINEAR ORGANIZATIONS
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Alinear organization consists essentially of a series
of spaces. These spaces can either be directly relsted
toane another or be linked through a sepamte and
distinct linear space,

Alinear organization usually consists of repetitive
spaces which are alike in size, farm, and function. ¢
may akso consist of a single linear space that organizes
along its length a series of spaces that differ in size,
form, or function. In both cases, each space along the
sequence has an exterior exposure.

‘Spaces that are functionally or symbolically important
o the srganization can occur anywhere along the
linear sequence and have their importance articulated
by their size and form, Their significance can also be
emphasized by their location:

- atthe end of the linear sequence
* offset from the linear grganization
* &t pivotal points of 3 segmented lingar form

Because of their characteristic length, linear
orgarizations express a direction and signify move-
ment., extension, and growth. To limit their growth,
linear prganizations can be terminated by a dominant
space or form, by an elaborate or articulated entrance,
or by menging with anather building form or the
topography of its site.



LINEAR ORGANIZATIONS

The fiarit of a lingar oraanization is inherently fedble
and can respond readily Lo various conditions of it
site. It can adapt to changes in topadeaphy, maneuver
argund a body of water or 2 stand of trees, or tum

to orieat spaces to capture sunlight and views, [t

can be straight, segmented, or curvilinear, 1€ can run
harizantally across its site, diagonally up a slope. or
stand vertically a5 a tower,

The form of a linear arganization can relate to other
formis in its context by:

* linking and organizing them along its length

= sgrving 25 8 wall or barrier to separate them into
different fields

* surrounding and enclosing them within a field of

space

Curved and segmented forms of linear organizations
enclose a field of exterior space on their concave
sides and orient their spaces toward the center of
the fisld, On their concave sides, these forms appear
to front space and exclude it from their fields,
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LINEAR ORGANIZATIONS
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Longhouse, a welling type of the member tribes of the Iroquols Confederacy in North America, . 1600,
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Terraced Hausing Fronting a Village Steeet, Village Project, 1955, James Stirling (Team X)
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LINEAR ORGANIZATIONS

—1

Second Floor Plan, Main Building, Sheffield University [Project), England, 1953, James Stir
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LINEAR ORGANIZATIONS

Lord Derby's House, Londen, 1777
Fabert Adam

Pearson House (Froject), 1957,
Fobert Venturi

Linear Sequences of Rooms...

Liayd Lewis House, Libertyvills, Ifingis,
1340, Frank Lloyd Wright
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LINEAR ORGANIZATIONS

.
T
Y 1\. B
i R =
\ ———— prreh
b iy e

e ——— [1
-.___‘_--_‘-:.l___“_-_-__u__‘_‘:-...,_‘_‘ LY
Romano House, Kentfield, California, 1970, Esherick Homsey Dodge& Davis. ~~=o>e s
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Adapting to Function and Site T e—
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Marcus House (Project), Dallas, Texas, 1935, Frank Lioyd Wright
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LINEAR ORGANIZATIONS
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Town Center for Castrop-Rawel, Germany, (Competition Entry),
1965, Alvar Azlto

Introducing Hierarchy to Linear Sequences...

Interama, Froject for an Inter-American Community, Florida
19641967, Louis Kahn
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LINEAR ORGANIZATIONS
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Bridae House (Praject). Christopher Owen

and Expressing Movement

House 10 Praject). 1966, John Hejduk
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LINEAR ORGANIZATIONS
LINEAR OR N

Heousing Development, Fria, inaly, 1888, Az Asts

Linear Organizations Adapting to Site...
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LINEAR ORGANIZATIONS

Typical Uppar-Flocs Flan, Baker House, Massachusetts Institute of
Technology, Cambridge, Massachusetts, 1948, Alvar Aalto
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Flan for the Circus (1754, John Wood, Sr) and the Eoyal Crescent (1767=1775, John Woad) at Bath, England

and Shaping Exterior Space
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RADIAL ORGANIZATIONS
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Moabit: Prison, Berfin, 1669=1873, August Busse and Heinrich Herrmann

Hotel Dieu (Hospital), 1774, Antoine Fetit

Maison de Force (Prison), Ackerghem near Ghent, Belgium,
1772-1775, Malfaison and Kluchman
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RADIAL ORGANIZATIONS

Herbert F. Johnson House (Wingspread), Wind Foint, Wisconsin, 1937, Frsnki,lwd!-'i'nght
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RADIAL ORGAMNIZATIONS
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RADIAL ORGANIZATIONS

Secretariat Building, UNESCO Headguarters, Flace de Fontency,
Faris, 1953-1958, Marcel Breuer

Typical Uiz Plan

S, e
L e

s
;é«: Residential Expansion, St. Andrews University, Scotland, 1964— 1968, James Stiring
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RADIAL ORGAMNIZATIONS

Flan for Canberra, Australia, 1977, Walter Burley Griffin
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CLUSTERED ORGANIZATIONS

Clustered about an entry

ollo

O]

CEg0

Centralized pattem

Axial conditions
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e
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Organized by an avis

Contained withina space

-
=

Symmetrical condition

Aclustered organization refies on physical
prowimity to relate its spaces to one anather.

It often consists of repetitive, cellular spaces
that have similar functions and share a commaon
vigual trait such a5 shape or orientation. A
clustered organization can also accept within its
composition spaces that are dissimilar in size,
form, and fungtion, but related to one another
by proximity or a visual ordering device such as
symmetry or an avis. Because its pattern does
not originate from a rigid geometrical concept,
the form of a clustered organization is flexible
and can aceapt growth and change readily
without affzcting its character.

Clustered spaces can be organized about 2

point. of entry into a building or along the path
of movement through it. The spaces can also be
clestered about a large defined field or volume
of space. This pattern is similar to that of 2
centralized organization, but it Lacks the latter’s
compactness and geometrical regularity. The
spaces of a clustered organization can also be
contained within a defined field or volume of

space.

Since there is noinherent place of importance
within the pattern of a clustered organization,
the significance of a space must be articulated
byits size, form, or orisntation within the
pattern.

Symmetry or an axtal condition can be used to
strengthen and unify portions of a clustered
erganization and help articulate the importance
of a space or group of spaces within the
organization.



CLUSTERED ORGANIZATIONS
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Fatehpur Sikri, Falace Complex of Akbar the Great Mogul Emperor of India, 1569-1574
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CLUSTERED ORGANIZATIONS

Spaces Orgonized by Geometry

Obligue view Yeni-Kaplica (Thermal Bath), Bursa,Turkey

Huraghe at Palmavera, Sardinia, typical of the ancisnt stone
towers of the Nuraghis culture, 18th—168h century B.C.

Traditional Japanese House
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CLUSTERED ORGANIZATIONS

Meeting House, Salk Institute of Biolegical
Studies (Froject), La Jolla, California,
1958-1965, Lovis Kahn

Spaces Organized Around o Dominant Space

Karuizawa House, Country Retreat,
1974, Kisho Kurokawa

Falace of King Minos, Knassos, Crete, . 1500 B.L.
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CLUSTERED ORGANIZATIONS
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Fajarajeshwara Temple, Thanjavur, India, 11th century
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Vadakkunnathan Temple, Trichur, India, 11th century

House for Mrs. Robert Venturi, Chestnut Hill, Fennsylvania, 19621984, Venturi and Short
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Spaces Organized within o Spatial Field



CLUSTERED ORGANIZATIONS

St. Carlo alle Quattro Fontane, Esme, 1633=1641,
Francesca Borrominl

Bank of England, Lendon, Ergland, 1788=1853, Sir John Soane

Spaces Organized by Axial Symmetries
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Soane House, London, England, 18121834, Sir John Seang
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CLUSTERED ORGANIZATIONS

Mercer's Castle (Fonthill), Doylestown, Fennsybvania, 1908-1910,
Henry Mercer

Wyntoon, Country Estate for the Hearst Family in Korthern California, 1905, Bermard Maybeck

Spaces Organized by Site Conditions
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CLUSTERED ORGANIZATIONS

Morris House (Froject), Maurt Kisco, New York, I
1958, Louis Kaha .
F ; ¥ F%—-k. .
L g ;
':L*Em;.l.l"f' ?i?j__ - rf - . I'I
— g
Spaces Organized by Geometric Pattern Gamble House, Fasadena, California, 1908, Greene & Greene
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GRID ORGANIZATIONS
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A grid organization consists of forms and spaces
whose positions in space and relationships with
one another are regulated by a three-dimensional
grid pattern or field.

Agridis created by two, usually perpendicular,
5ets of parallel lines that establish a reqular
pattern of points at their intersections. Projected
inta the third dimension, the grid patter is
Eransformed into a set of repetitive, modular units

of space.

The seganizing pawer of 2 arid results from the
reqularity and comtinulty of its patter that
pervades the elements it organizes. Its pattem
establishes a stable set or field of refarence points
and fines in space with which the spaces of a grid
organization, although dissimilarin size, formn, or
functicn, can share 2 common relationship.



GRID ORGANIZATIONS

A grid is stablished in architecture most often by a
skeletal structural system of columns and beams. Within
the field of this grid, spaces can occur as isolated events

or a5 repetitions of the grid module. Regardless of their
disposition within the field, these spaces, if seen as positive
forms, will create a second setof negative spaces.

Since a three-dimensional grid consists of repetitive,
medular units of space, it can be subtracted from, added
ta. or layered, and still maintain its identity as a grid with
the ability to organize spaces. These formal manipulations
can be used to adapt a grid form to its site, to defing an
entrance or sutdoor space, or to allow for its growth and
Expansion,

To accommodate the specific dimensional requirements of
its spaces or to articulate zomes of space for circulation or
service, a grid can be made irmegular in ong or bwo directions,
This dimensional transformation would create a hiesanchical
setof modules differentiatad by slze, proportion, and
logation,

Agrid can also undergo other transformations. Fortions of
the grid can slide to alter the visual and spatial continuity
across its field. A grid pattern can be interrupted to define
amajor space or accommodate a natural feature of its site.
A portion of the grid can be dislocated and rotated about
apoint in the basic pattern, Across its field, 2 grid can
transform its image from a pattern of points to lines, to
planes, and finally, to volumes,
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DRIV URGANIZATIONS

City of Priene, Turiey, founded 334 B

Mosque ef Tinmal, Moroceo, 1155-1154
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GRID ORGANIZATIONS

Crystal Palace, London, England, Great Exhibition of 1851, Sir Joseph Paxton
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NT Library Building (Project). Chicaga. llingis, 19421943, Mies van der Fohe Business Men's Assurance Co. of America, Kansas (ity,
Missauri, 1963, S0M
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GRID ORGANIZATIONS
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Centraal Beheer Office Building, Apsldsom. The Netherlands,
1972, Herman Hertzberger with Lucas & Hiemeyer
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Adler House (Project). Philadelphia, Pennsylvania, 1954, Lovis Kahn



GRID ORGAMNIZATIONS

Shodhan House, Ahmedabad, India, 1956, Le Corlusier
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GRID ORGANIZATIONS
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Manabe Residence. Tezukayama, Osaka, Japan, 1976-1977, Tadao Ando
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GRID ORGANIZATIONS

Eric Boissonas House | New Canaan, Connecticut, 1956, Philip Johnson
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Kimball Art Museum, Forth Worth, Texas, 1967-1972, Louls Kahn
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Abu Simbel, Great Temgle of Rameses |1, 1301-1235 6.,
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Circulation

“... we have been observing that the human body, which is our most
fundamental threg-dimensional possassion, has not itself been a central
concern in the understanding of architectural form; that architecture, to
the extent that it is considered an art, is characterized in its design stages
as an abstract visual art and not as a body-centered art . .. We believe
that the most essential and memorable sense of three-dimensionality
originates in the body experience and that this sense may constitute a
basis for understanding spatial feeling in our experience of buildings.,

... The interplay between the world of our bodies and the world of our
dwelling places is always in flux, We make places that are an expression
of our haptic experiences even as these experiences are generated by the
Maces we have already created. Whether we are conscious or innocent of
this process, our bodies and our movement are in constant dialague with
our buildings.”

Charles Moore and Eobert Yudsdl
By, Memary, and Architecture
1977



CIRCULATION: MOVEMENT THROUGH SPACE

The path of sur mavement can be conceived a5 the perceptual thread that links
the spaces of 2 building, o any series of interior or exterior spaces, together,

Sincewemovein Time
througha Sequence
of Spaces,
We Experience 2 space in relation to where we've been and where we anticipate
gaing. Thiss hapter presents the principal components of a building's circulation
system a5 positive elements that affect our perception of the forms and
spaces of the building.

Skylighted Concourse, Dlivetti Headquarters
(Project), Milton Keynes, England, 1871,
James Stirling & Michael Wilford
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CIRCULATION ELEMENTS

Approach
* The Distant YView

Entrance
+ From Qutside to nside

Configuration of the Path

* The Sequence of Spaces
SRR Ha R
[roina
i ge e oo i
Path-Spoce Relotionships e R P |
* Edges, Nodes, and Terminations of the Fath e

Form of the Circulation Space
*Carridors, Halls, Galleries, Stairways, and Eooms
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APPROACH

Approach to Hotre Dame Du Haut, Eanchamp,
France, 1950-1955, Le Corbusier

Frior to actually passing into the interior of a building, we approach its entrance along a path. This is
the first phase of the circlation system, during which we are prepared to see, experience, and use the

spaces within a building,

The approach toa building and its entrance may vary in duration from a few paces througha
compressed space o a lengthy and circuitous route. Ib may be perpendicular to the primary facade of
a building or be cilique to it. The nature of the approach may contrast with what is confronted at its
termination, or it may be continued on into the building's interior sequence of spaces, ebscuring the
distinszion barwesn inside and outside.
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APPROACH

Frontal

A frontal approach leads directly to the entrance of a building
alang a straight, axial path. The visual goal that terminates
the approach is clear: it may be the entire front. facade of a
building ar an elaborated entrance within the plane.

Obligue

An oblique approach enhances the effect of perspective on the
front: facade and form of a building, The path can be rediregted
ane or more times to delay and prolong the sequence of the
approach. If a bullding is approached at an extreme angle, its
entrance can project beyond its facade to be more clearly
wisible.

Spiral

A spirad path prolongs the sequence of the approach and
emphasizes the three-dimensional form of a building as we
gve argund its perimeter. The building entrance might be
vigwed intermittently during the approach to clarify its
position or it may be hidden until the point of arrhal.
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APPROACH
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Fartals and gateways have traditionally besn
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welcorming or guarding against our entry.
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APPROACH

Villa Garches, Yaucresson, France, 1926-1927, Le Corbusier Qlian Men, Link between the Forbidden City to the north and the Outer City to the
southin Beijing, China, 15th cantury

S ' i
SEIRSTRREE 5% Catholic Church, Taos, New Mesicn,
A R LR L
17theentury
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AFPROACH

Glass House. New Canaan. Connectieut, f",ff«':‘*“ T
1948, Priiip Johnson :

-

i
L
&

Ramp inta and througn the Carpenter Center for the Visual Arts. Harvard Llnwsitjn
Caméridge. Massachusetts, 1961=1964, Le Corbusier
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AFPPROACH

Drawings of church-dominated urban spaces by Camilly Sitte
thatillustrate the asymmetrical, plcturesque approach to the
siting of buildings. Only fragments of the churches can be seen
from various puints in the squares,

Kresge College. Santa Cruz
Usiversity of Califarnia, 19721974,
MLTW.Moore and Turabull
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APPROACH

View laoking east from the Propylaea

Aerial view of the Aropolis, Athens, Greece,

_#,,...' “ ) Dotted line indicates the path through the Fropylaca
‘ \\‘ to the east end of the Farthenan,
el

1336-1380
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APPROACH
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Frank Llowd Wright

Eddwin Cheney House, Ok Park, lllinols, 1904, Frank Lioyd Wright

Villa Hutheesing (Project), Ahmedabad, India, 1952, Le Corbusier  of*
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ENTRANCE
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Entering a building, 2 room within a building,
ora defined fleld of exterior space, Imvolves
the act of penstrating a vertical plane that
distinguishes ane space from another and
separates There” from “there”

The act of entering can be signified in more
subtle ways than punching a hole in.a wall 1t
may be 2 passage through animplied plane
establishad by two pillars or an overhead
beam. In situations where greater visual and
spatial continuity betwesn two spaces is
desired, even a change in level can estaldish
athreshold and mark the passage from one
place to another,

In the normal situation where a wall is used
todefine and enclose a space or series of
Spaces, an entrance is accommodatad by an
opening in the plane of the wall. The form of
the opening. however, can rangs from 2 simple
helz in the wall to an elaborate, articulated
gatemway,

Regardless of the form of the space being
entered or the form of its enclosiere, the
entrance into the space is best signified
by establishing a real or implied plane
perpendicular to the path of the approach.



ENTRANCE

Entrances may be grouped formally into the
following cateqories: flush, projected, and recessed,
A fush entrance mainkains the continuity of the
surface of a wall and can be, if desired, deliberately
obscured. A projected entrance forms a transitional
space, anngunces its function Lo the approach, and
provides everhead shelter. A recessed enteance also
provides shelter and recehues a portion of exterior
space into the realm of the building.

In each of the above categories, the form of the
entrance can be similar to, and serve as a preview
of. the form of the space being entered. Or it can
contrast with the form of the space to reinforce its
boundaries and emphasize its character a5 a place.

In terms of location, &n entrance can be centered
within the frontal plane of a building or be placed
off-center to creats a condition of kocal symmetry
about its opening. The location of an entrance
relative to the form of the space being entered will
determine the configuration of the path and the
pattem of the astivities within the space.

The motion of an entrance can be visually reinforced
by

* making the opening lower, wides, or narromer than
anticipated

* making the entrance deep or circuitous

* articulating the apening with ornamentation or
decorative embellighment
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Falazzo Zuccari, Fome,
¢. 1592, Federico Zuccari
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ENTRANCE

Fiazza San Mareo, Venice. View of the sea framed by the Doge's Palace an the left and Scamozzi's Library on the
Fight. The ntrance to the piazza from the sea Is marked by two granite columns, the Lion's Column {1188 and
the Column of St. Theadare (1329),
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O-torii, first gate to the Toshogu Shrine, Hitio, Dr. Currutchet's House, La Plata, Argentina, 1949, Le Corbusier.

Tochigl Prefecture, Japan, 1636 A partal maris the entrance for pedestrians within a larger opening
that includes space for a carport.
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ENTRAMNCE
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Von Sternberg House, Los Angeles, California, 1936, Fichard Neutra.
A curving drive leads to an enteanceway for automakiles while the front door
to the interior of this residence is in an entry court beyond.
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5t. Giorgio Maggiore, Yenice, 1566—1610, Andrea
Palladio. Facade completed by Vicenzo Scamozzi.
The entrance facads operates at two scales: that of the
building as a whale facing a public space and another at the
. size of a person entering the church,

Legislative Assembly Building, Chandigarh, Capitol Complex of Punjab, India, 1956-1353. Le Corbusier.
The entrance colonnade is scaled to the public nature of the building.
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ENTRANCE

Katsura Imperial Villa, Eyato, Jagan, 17th century, Rock of Nagsh-i-Rustam, mear Fersepalis,
Wmmfmzmmﬂumwmsupp{ng s1anes provide continuity Iran, 3rd eentury AD,
between the mperial Larriage Stop and the Geppar (Moon-Waye Favlion) beyond,
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ENTRAMNCE

Merchants’ National Bank, Grinnel, lowa, 1914, Louis Sullivan

Marris Gift Shop, San Francisce, Califarnia,
1948-1944, Frank Lloyd Wright
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Art nouveay deorway in Faris, France
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ENTRANCE

Entrance Pylons, Temple of Horus at Edfu, 257-37 BL.
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John F. Kennedy Memorial, Dallas, Texas, 1970,
Philip Johnzon
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ENTRANCE
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Entrance to the Administration Building. Johnson Wax Co., Racine, Wisconsin, 1936—1939, Frank Loyd Wright

|

High Court, Chandigarh, Capitol Complex of Punjab, India, 1956, Lé Corbusier Plan Diagram Bl
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ENTRANCE
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The Pantheon, Rome, AD, 120124, e [
Entrance portico reconstructed from an earfisr temple of 25 B, ol T ED TR Vg
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Pazzi Chapel. added to the Cloister of Santa Croce, Florsnce, Italy, 1429~ 1446, Fillppo Brunelesch
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ENTRANCE

Parches, porticos, and marquees project from the main mass of a
building to provide shelter, welcome, and announce the point of entry.
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Howse in Milwaukee, Wisconsin

St. Vitale, Eavenna, Italy, AD. 526-546
A projected entry space can reorient the principal s of a
building organization to that of the exterior space it fronts,
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The Oriental Theater, Milwaukes, Wisconsin, 1927, Dick and Baver
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ENTRANCE

Pavilion of the Academia, Hadrian's Villa, Tivoli, ltaly, ADL 118-125
(after & drawing by Heing Kahler)

St. Andrea del Quirinale, Rome, 1670, Gigvanni Bernini

Gagarin House. Fery, Vermont, 1268, MUTWIMoore-Ternbull
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ENTRAMNCE
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Examples of spaces recessed to receive those entering a building. St. Andrea, Mantua, Italy 14721494, Leon Battista Alberti
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East Building, National Gallery of Art, Washington, D.C., 1978, LM. Fei and Fartners
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ENTRANCE

Steps and ramps introduce avertical dimension and add
# temporal auality B0 the actof entering a butlding.
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Fowhouses in Galena, [linois

Millowners' Association Building.
Ahmedabad, India, 1954, Le Corbusier

Taliesin West, near Phoenix, Arizona, 1958,
Frank Ligyd Wright



ENTRANCE

lifarniz, 1929, William Mopser.
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The makn entrance frames a view to the garden and hills beyond,

Entrances that pierce thick walls create transitional spaces
through which one passs in moving from ene place to another,

Santa Barbara Courthouse, Ca

Interior Doorway by Francesco Borroméni
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Astele and tortoise guard the Tomb of Emperor Wan Li (1563-1620),

nortbwest of Beijing, China,
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CONFIGURATION OF THE PATH
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Al paths of movement, whether of people, cars,

goods. or services, are linearin nature. And all paths
have a starting point, from which we are taken
through a sequence of spaces te our destination.
The contour of a path depends on our mods of
transportation, While we a5 pedestriang can turn,
pause, 510p, and rest at will a beyele has less
freedom, and a car even less, In changing its pace
and direction abruptly, Interestingly though, while
awheeled vehicle may require a path with smooth
contours that reflect its turning radius, the width
of the path can be tailored tightly to its dimensions.
Fedestrians, on the other hand, although able to
tolerate abrupt changes in direstion, require a
greatervolume of space than their bodily dimensions
and greater freedom of choice along a path,

The intersection or crossing of paths is always a
pointof decisisn-making for the person approaching
it. The continuity and scale of each path at an
intersection can help us distinguish between major
routes leading to major spaces and secondary
paths keading to lesser spaces. When the paths at
acrossing are equivalent to each another, sufficiznt
space should be provided to allow peaple to pause and
orient themsehves. The form and scale of entrances
and paths should also convey the functional and
symbulic distinction between public promenades,
private halls, and service corridors,

The nature of the configuration of a path both
influences and I influenced by the arganizational
pattern of the spaces it links, The configuration
of a path may reinforce a spatial organization by
parallefing its pattern. Or the configuration may
contrast with the form of the spatial organization
and serve as a visual counterpeint to it, Once we are
able to map outin our minds the everall configuration
of the paths in.a building, owr origntation within the
building and our understanding of its spatial layout
will be mads clear,



CONFIGURATION OF THE PATH

— W
.

. Linear

All paths e linear. A straight path, however, can be
the primary organizing element for a series of spaces. In
addition, it can be curvilingar or segmented, intersect
ather paths, have branches, or form a loop.

2. Rodiol
A radial configuration has linear paths extending from or
terminating at a centeal, common poink.

3. Spiral
A spiral configuration is a single, continuous path that
eriginates from a central point, revolves around it, and
becomes increasingly distant from it.

4. Grid
A grid configuration consists of two sets of parallel paths
that intersect at regular intervals and create square or
restangular fields of space.

5. Hetwark
Anetwork configuration consists of paths that connest
established points in space.

b. Camposite
In reality, a building normally employs a combination of
the preceding pattems. Important peints In any pattern
are centers of acthity, entrances to rooms and halls,
and places for vertical circulation provided by stairways,
ramps, and elevators, These nodes punctuate the paths
of movement through a building and provids opportunities
for pause, rest, and reorientation. To avoid the ereation of
adisorienting maze, a hisranchical order among the paths
and nodes of a building should be established by differ-
entiating their scale, form, length, and placement.
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Mortuary Temple of Queen Hatshepsut, Dér l-Bahari,

Trepes, 157 1=1480 BL., Senmat
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Pian of Taiyu-In Fregint of the Toshogu Shrine. Nitko. Tochigi Prefecture, Japan, 1636
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House in 0ld Westbury, Hew York, 1969-1971, Richard Meier

Lineor Paths as Orgonizing Elements

First Flogr Flan, Hines House, Sea Ranch, California, 1966, MUTWIMogre and Turnbull
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Shodhan House, Akmedabad, ndia 1956, Ls Cortusier

Carpenter Center for the Visual Arts,
Harvard University, Cambridge, Massachuserts,
1961-1964, Le Corbusier
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Bookstaver House, Westminster, Vermont, 1972, Peter L. Gluck

Haystack Mountain School of Arts and Crafts,
Deer lsle, Maing, 1960, Edward Larrabes Barnes
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Karlsruhe, Germany, 1654

Radial Configurations
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City o a Flain

Plans of 1deal Cities, 14511464,
Francesco di Glorgi Marting



CONFIGURATION OF THE PATH

lﬂllll!l'lll

Hll

Pope House, Salisbury. Connecticut, 1974~18786, John M. Johansen

Fhiladelphia, 1822, John Haviland

Eastern State Penitentiary,

University Art Museum, University of California=Berkeley, 1971,

Marig.J). Clampi and Associates
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Spiral Configurations

Museum of Endless Growth (Froject],
Philippeville, Algeria, 1939, Le Corbusiér

Museum of Western Art, Tokyo,
1957-1959, Le Corbusier



CONFIGURATION OF THE PATH

et
3,

S % N e T T
b W N

Bciaen Nk b sul sl iz

Borobodur, the Buddhist stupa monument buile AL
750-850in the Indonesian province of central Java,
In cincumambulating the monument, pilgrims passed
walls ornamented with reliefs flustrating the ife of
Buddha and the principles of his teaching,

o
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3 b Guggenheim Museum, New York City, 1943-1958,
imﬂiﬁl - : Frank Lloyd Wright
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Grid Configurations
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Flan of an |deal City, 14511464, Frances di Giorgio Martini
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Farisin the age of Louis K1y

Network Configurations

Plan of Pope Sixtus ¥ for Rome, 1585
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i'Yuan (Garden of Contentment), Suzhou, China,
{ing Dynasty, 19th century

Plan for Washington, D.C.. 1792, Fierre I'Enfant
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PATH-SPACE RELATIONSHIPS

Faths may be related to the spaces they linkin the
following ways. They may:

Poss by Spaces

* Theintearity of each space is maintained,

* Theconfiguration of the path is fleodble.

* Mediating spaces can be used to link the pathwith
the spaces.

Pass through Spaces

* The path may pass though a space axally, obliquely or
along Its edge.

* I cubting through a space, the path creates pattems
of rest and movement within it.

Terminole in a Spoce
- g, _} * The location of the space establishes the path.
* This path-space relationship is used to approachand
enter functiprally or symbolically important spaces.
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Stern House, Woodbridge, Connecticut, 1970, Charles Moore Assaciates
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Traditional Japanese House
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Farnsworth House, Flang, llngis, 1950, Mies van der Rohe T
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Eric Boissonas House II, Cap Benat, France, 1964, Philip Johnson
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FORM OF THE CIRCULATION SPACE

after a drawing by William B Ware
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ER Avautted stalrcase,
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light, and view

are articulated;

+ it form relates to the form of the spaces it Enks:
« entrances open onto it and

The form of a circulation space varies acconding to
howe

* its boundaries are defined:

* its qualities of scals, proportion,

« it haridles changes in level with stairs and ramps.

Spaces for movement form an integral part of any building organization and occupy a significant
ampunt of the volume of a bulding, If considered merely as functional linking devices, then
circulation paths would be erdless, corridor-like spaces. The farm and scale of a circulation space,
however, should sccomeodats the movement of pesple as they promenade, pause, rest, or take in

awiew along a path,
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FORM OF THE CIRCULATION SPACE

Acirculation space may be;

Enclosed

forming a public aalleria or private corridor that relates to
the spaces it links though entrances in 2 wall plane;

Open on Dne Side

forming a balcomy or gallery that provides visual and
spatial continuity with the spaces it links;

Open on Both Sides

forming a cobonnaded passageway that becomes a
physical extension of the space it passes through,

The width and helght of a circulation space should be
propartionats with the type and ameunt of mevement it
musst handle. A distinction in scale should be established
between a public promenade, a more private hall, and a

L SN

Anarrow, enclosed path naturally encourages forward ] [,

mkign, To accommaodate more traffic as well as to creats W 0.0
A L]

spaces for pausing, resting, or viewing, sections of 4 path Wy

can be widened, The path can also be enlarged by menging

with the spaces it pasess through.

o — |
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Within a large space, a path can be random, without farm \\‘_'"/r‘{ LN, ﬂ"r“-.. 1

pr definition, and be determined by the activities and N R P

arrangement of furnishings within the space, 1 T |
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Tadao Ando

Hallway of Okusu Residence, Todoroki, Tokyo, 1976-

1978,

alh.
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FORM OF THE CIRCULATION SPACE
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Examples of varigus farms of spaces used for movement through a building. :
[ —

A hall opening through a colonnads onte an interigr
space and through a series of French doers onto an
exterior courbyard

o e

e e w

Faised hall, Residense in Marris County, New Jersey, 1971, MUTW
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Stairs and stairways provide for our vertical movement between the
levels of a building or outdoor space. The slope of a stainvay, determined
bry the dimensions of its risers and treads, should be propertioned to
fit.our bocly movement and capability, If steep, a stair can make ascent
physically tiring a5 well as psychologically forbidding, and can make
descent precarious, If shallow, a stair must have treads desp enough to
fit dur stride.

Astairway should be wids enough to comfortably accommodate our
passage as well as any fisrnishings and equipment that must be moved
up ar down the steps. The width of a stairway also provides a visual che
Fo the public or private nature of the stairvway. Wids, shallow steps can
SErve a5 an invitation, while a narrow, stezp stairway can lead to more
private places.

While the act of traversing up a stairway may convey privacy, aloofniess,
or detachment, the process of going down can imply moving toward
secure, pratected, or stable ground.

Landings interrupt the run of a stair and enalie it to change direction.
Landings also provide opportunities for rest and possibilities for access
and outlook from the stairway. Together with the pitch of a stair, the
locations of landings dsterming the rhythm and choreography of aur
mavements as we ascend or descend its steps,



FORM OF THE CIRCULATION SPACE

Stairs, in accommodating a change in leved, can reinforce the path
af movement, interrupt it, accommodate 2 change in its course, or
kerminate it prier to entering a major space.

T
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The configuration of 2 stairway determings the direction of our path
aswe ascend or descend iUs steps. Therg are several basic ways
inwhich to configure the runs of a
stairway.

+ straight-run stalr
 L-shaped stair

+ U-shaped stair

* cirgular stair

* gpiral stair
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The space a stairway occupiss can be great, but its form can be fitted into
an interior in several ways. It can be treated as an additive formor asa
volumetric solid from which space has been carved out for movement as

The stairway can run along one of the edges of a room, wrap arsund the
space, or fill its wolume. | can be woven into the boundaries of a space or
be extended into a series of platforms for seating or terraces for activity.

The path of a stair can rise between walls through 2 narrow shaft of space

tooffer access toa private place or signify unapproachability.

On the other hand, landings that are visible on approach invite ascent, a5
dotreads that spill out at the bottom of a stairway.
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A stairway can skirt an edge or wind
argund the boundaries of a space.,
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A staireay can be epressed as 2
sculptural form either attached toan
edage or freestanding within a space.

A stairway can be an organizing element and weave together
a series of spaces at different bevels of a bullding or with an
eutdear space,
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Stairs are three-dimensional forms just a5 moving up or down 2 staiway
i5.a three-dimensional experience, This thres-dimensional quality can be
exploited when we Ereat it as sculpture, fresstanding within 2 spaceor

attached to a wall plane. Further, 3 space can itself become an oversized
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=1971, Richard Meier

Plan oblique of living room stair, House in Old Westbury, Hew York, 1963
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Proportion & Scale

*. .. Within the Villa Foscari you are aware of the thickness of the walls
that separate the rooms, sach of which has been given definitive and
precise form. At either end of the cross-arm of the central hallis a
square room measuring 16 % 16 feet. It lies between a larger and a
smaller reckangular room, the one 12 % 16, the other 16 x 24 feet, or
twice as large. The smaller has its longer wall, the larger its shorter,

in common with the square room. Falladio placed great emphasis on

these simple ratios: 3:4, 4:4, and 4:6, which are those found in musical
harmony. The width of the central hall is also based on 16. Its length

Is less exact because the thickness of the walls must be added to the
simple dimensions of the rooms. The special effect of the hall in this
firmly interlocked composition is produced by its great height, the barrel-
vaulted cailing towering high above the side rooms into the mezzanine.
But. you may ask, does the visitor actually experience these proportions?
The answer Is yes—not the exact measurements but the fundamental
idea behind them. You receive an impression of a noble, firmly intzgrated
composition in which each room presents an ideal form within a greater
whole. You also feel the rooms are related in size. Mothing is trivial—all
is great and whols.”

Steen Eiler Easmussen
Experiencing Architecturs
1962



PROPORTION & SCALE

This chapter discusses the interrelated issues of proportion and sale, While
scale alludes to the size of samething compared to a reference standard or
to the size of something else, propartion refers to the proper or harmanious
relation of one part. to another or to the whole. This relationship may not osly
be one of magnitude, but also of quantity or degree. Whils the designer sully
has a range: of choices when determining the proportions of things, someare
qiven to us by the naturs of matarials, by how building elements respond to
farces, and by how Things are made.
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MATERIAL PROPORTIONS

Al building materials in architecture have distinct
properties of lasticity, hardness, and durability. And
they all have an ultimate strength beyond which they
cannot extend themsebves without fracturing, breaking,
ercollapsing. Since the stresses na material resulting
from the force of gravity increase with size, all materials
s have rational dimensions beyond which they cannot
0. For example, a stone slab that is 4 inches thick and
B feet long can be reasonably expectad to support itself
253 bridae between two supports. But if its size were to
increase fourfold, 0 16 inches thick and 32 fest long,
it would probably collapse under its own weight. Even a
strong material like stesl has lengths beyond which it
cannat span without exceeding its ultimate strength.

All matierials also have rational proportions that are
dictated by their inherent strengths and weaknesses.
Masonry units like brick, for example, are strang in

compression and depend on their mass for strength. Such

materials are therefore volumetric in form. Materials like
steel are strong in both compression and tension and can
therefore be farmed into linear columns and beams a5 well
25 planar sheet materials, Wood, being a flexible and fairly
elastic material, can be used as lingar posts and beams,
planar boards, and a5 2 volumetric element in log cabin
construction.
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STRUCTURAL PROPORTIONS

South gateway of the thied fence of Maigu, Ise Inner Shrine,
Mie Frefecture, Japan AD. 680

In the canstruction of architecture, structural elements are callad
Upen 6 span spaces and transmit their loads through vertical
Supports to the foundation system of a building. The sizeasd
proportion of these elements are directly related to the strecturl
Fasks they perform and can therefors be visual indicators of the sae
and scale of the spaces they help encloss,

Beams, for example, transmit their loads harizontally across space
bo their vertical supports. If the span or load of 2 beam wene docbied
it bending stresses would likewise double, possibly causingitto
collapse, Butifits depth were doubled, its strength would ingrease
fourfold. Depth, therefore, is the critical dimension of a beam andts
depth-to-span ratio can be a useful indicator of its structural le.

In a similar manner, columns become thicker as theirloads and
unsupported height increase. Together, beams and columns fama
skeletal structural framewark that defines modules of space. By their
size and proportion, columns and beams articulate space and ginsit
scale and a higrarchical structure. This can be seen in the way joists
are supported by beams, which in turn are supported by girdsrs, Each
element increases in depth as its Ioad and span increase in size.
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STRUCTURAL PROPORTIONS

The propartions of other structural elements, such as
bearing walls, floar and roof slabs, wiults, and domes, also
give us visual clues to their role in a structural system as
well 25 the mature of their material, A masonry wall being
strong in compression but relatively weak in bending, will be
thicker than a reinforced concrate wall doing the same wark.
A sbeel column will be thinner thana wood past supporting
the same baad. A 4 inch-thick reinforced concrete slab will
span farthar than 4 inch woad decking.

As a structure depends less on the weight and stiffness
of a material and more on its geometry for stability, asin
the case of a membrane structure or a space frame, its
elements will et thinner and thinner until they lose their
ability to give a space scals and dimension.

| Wood and Brick
Schwartz House, Two Eivers, Wisconsin, 1939, Frank Lioyd Wright

R e o

Membrane
Roof of Olympic Swimming Arena, Munich, Germany. 1972, Fred Otto

Stesl
Crown Hall, linois Inskitute of Technoloay, f-'hiﬁiw. 1956, Mizs van der Eohe
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Many architectural elements are sized and proportionsd
nat cnly according to their structural properties

and function, but alse by the process through which
they are manufactured. Because these elsments are
mass-produced in factories, they have standard sizes
and proportions imposed on them by the indhidual
manufacturers or by industey standards,

Concrete Wock and comman brick, for example, are
produced as modular building units. Although they ditfer
from each other in size, both are propertioned on a sisilir
bassis, Plywood and other sheathing materials st are
manufactured as modular units with fixed proportions.
Steel sections have fied proportions generally agreed
upon by the stesl manufacturers and the American
Institute of Steel Construction. Windows and doors kave
proportions that are set by the individual manufacterers
of the units.

Since these and other materials must ultimately come
tagether and achieve a high degres of fit in the consbre-
tian of a building, the standard sizes and proportizes of
factory-produced elsments affect the size, proportion,
and spacing of other materials as well. Standard door
and window units are sized and proportioned to fitints
modular masenry openings. Wood or metal studs and

Joists are spaced to acoept modular sheathing materals,



PROPORTIONING SYSTEMS

Even considering the proportional constraints imposed on a
form by the nature of ibs material, its structural fungtion, or
by the manufacturing process, the designer still has the abil
ity to controd the proportion of the forms and spaces within
and arpund a bullding. The decision to make a room square or
oblong in plan, intimate or lafty in seale, or to endow a build-
ing with an impasing. higher-than-usual facade, legitimately
falls to the designer. But on what basis ane these decisions
made?

If & space 400 square feet In area were required, what
dimensions—what ratios of width-te-length and lzngth-te-
height— should it have? Of course, the functioning of the
space and the nature of the activities to be accommadated
willinflugnce its form and propartion.

A technical factor, such as its structure, might imit ong

o more of its dimensions. 15 context——Chs exterior
environment: or 30 adjacent interior space—might pressure
its formi. The decision might be to recall a space from
angther time and place and to simulate its proportions.

O the decision might be based finally on an assthetic,

visual judgment of the “desirable” relationships among the
dimensions of the parts and the whols of 4 building.

Woodland Chapel,
Stockholm, Sweden. 19181920, Erk Gunnar Asplund
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A square space, having four equal faces, is static in nature. Ifits length expands and
dominates its width, it becomes more dynamic, Whils square and oblong spaces define places
for activity, linsar spaces encourage mevement and are susceptible to subdivisioninto 2
number of zones.
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PROPORTIONING SYSTEMS
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Ratio: 7

Proportion: L€ o 2.2 _¢_4
My e Y Ere
Froportionis the equality betwesn two ratins in
which the first of the four terms divided by the
second equals the third divided by the fourth,
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In truth, our perception of the physical dimensions of
architesture, of propartion and scale, Is imprecise. b
distorted by the fareshortening of perspective and distance,
and by cultural biases, and is thus difficult to control and
predict in an obfective and precise manner.

Small or slight differences in the dimensions of a formare
especially difficult to discern, While a square, by definition,
has four equal sides and faur right angles. a rectangks can
appear to be exactly square, almost a square, or very muck
unliks a square. It can appear to be long, short, stubly, or
squat, depending on our point of view. We use these terms o
give a form or figure 2 visual quality that is Largelya resutt of
how we perceive its proportians, I§ is nob, however, an exact
sclencs,

IF the precise dimensions and relationships of a design
that is requlated by a proportioning system cannot be
objectively percaivad in 2 similar manner by sveryone, why 2ne
proportioning systems useful and of particular significance
inarchitectural design?

The intent of all theories of proportions s tocreate

sensé of order and harmany among the elements ina

visual construction. Acconding to Euclid, a ratio refers to
the quantitative comparison of two similar things, while
proportion refers o the equality of raties. Underlying any
proportioning system, therefore, is a characteristic ratio,

a permanent quality that is transmitted from one rtio

to angther. Thus, a proportioning system establishes 2
consistent set of visual relationships between the parts
of a building, as well as between the parts and the whols,
Although these relatisnships may not be immediately
perceived by the caseal observer, the visual order they create
¢an be sensad, accepted, or even recognized through a series
of repetitive experiences. Over a period of time, we might
bﬂglnmmmnhdsinthcpxmxndmpmhﬂw%



PROPORTIONING SYSTEMS

Proparticning systems go beyond the functional and technical
determinants of architectural form and space to provide an
aesthetic rationals for their dimensions, They can visually unify
the multiplicity of elements in an architectural design by having
all ofits parts belong to the same family of proportions. They

can privide a sense of order in, and heighten the continuity of a
sequence of spaces. They can establish relationships between the
exterior and interior glements of 2 building,

Anumber of theories of “desiralde” proportions have been developed
inthe course of history. The notion of deviing a system for design
and communicating its means is common to all periods. Although
the actual system varies from time to time. the principles involved
and their vilue to the designer remain the same.

Theories of Proportion:
= Golden Section

» Clossical Orders

» Renoissance Theories

* Modulor

« Ken

= Anthropometry

oStale A ficed propartion used in determining
measurements and dimensions
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Types of Proportion:
. . c=b [+
Arithmetic i (e.qa.1,2.3)
@ b
: = [
@ Geomelric R (eg.1.2,4)
; b [
o Hormonic e (eg. 2. 3,6)
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Mathematical systems of proportion originate from the Fythagorean
concept of “all is number” and the belief that certain mumerical
relationships manifest the harmonic structure of the universe. Ore
of these relationships that has been in use ever sings the daysof
antiquity is the proportion known as the Golden Section. The Greeks
recognized the dominating rols the Golden Section played in the
propertions of the human body. Belisving that both humanity and the
shrines howsing their deities should belong to a higher universal order,
they utilized these same proportions in their temple structures.
Fenalssance architects also explored the Golden Section in their
work. In more recent times, Le Corbusier based his Modulor systemos
the Golden Section. Its use in architecture endures even today.

The Golden Section can be defined as the ratio between twp sections
of aline, or the two dimensions of a plane figure, in which the lesser of
the two is to the greater as the greater is to the sum of both. [t caa

be expressed algebraically by the equation of two ratios:

'Erln

.
a+b

The Golden Section has some remarkable algebraic and geometric
properties that account for its existence in architecture as well asin
the structures of many living organisms, Any progression hased on
the Golden Section I at ance additive and geometrical

Anather progression that closely approximates the Golden Section
in whole numbers is the Fibonaccl Series: 1,1,2,3,5.8,13....

Each term again is the sum of the two preseding ones, and the rtio
bebwesn twa consecutive terms tends to approximate the Golden
Section as the series progresses to infinity.

In the numerical progression: 1,47, 82 @2. . B, each term is the
sum of the two preceding ones.



GOLDEN SECTION

A rectangle whose sides are proportioned according to =N SRR
the Golden Section 15 known as a Golden Rectangle. Ifa 2y '.,'I
square is constructed on its smaller side, the remaining ‘~ 8
portion of the original rectangle would be a smaller but - =
similar Golden Rectangle. This operation can be repeated 2. I
indefinitely to create a gradation of squares and Golden " . L
Rectangles. During this transformation, each part remains & \'x‘\
similar to all of the other parts, a5 well 5 to the whole. .,
The diagrams on this page illusteate this additive and -
geometrical growth pattern of progressions based on the 1 i
Golden Section, .. :
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GOLDEN SECTION

The Parthenon, Athens, 447-432 B, lotinus and Callicrates

These two graphic analyses lustrate the use of the Golden Section in
the proportioning of the facade of the Farthenon. It is interesting ta
moke that while bath analyses begin by fitting the facade inta a Golden
Rmmgk.mhanahslsthmvamfmmmmmmapprmh
Lo proving the existence of the Gelden Section and its affact on the
dimensions and distribution of elaments across the facade.
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GOLDEN SECTION

AL
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Tempietto, St. Pietro in Montario, Fome,
1502-1510, Donato Bramante

" Gtandare Gothic Plan and Section

World Museum (Froject), Geneva, 1928, Le Corbusier

After EM. Lund
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REGULATING LINES
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Falazzo Farnese, Rome, 1515, Antonio da Sangallo the Younger
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The Pantheon, Bome, AD 120=124
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If the diagonals of two rectangles are either parallel or perpendicular to each

other, they indicats that the two rectangles have similar proportions. Thess

diagonals, as well as lings that indicarte the common alignment of elemests,

are called requiating lings, They were seen previousky in the discussion of

the Golden Section, but they can alse be used to control the proportion and

placement of elements in other propartioning systems as well Le Corbesierin
Towards  New Architectare, stated the following;

A regulating ling is an assurance against capriciousness; It is a means of
werification which can ratify all work created In fervour. . .. It confirs on the
work the quality of riythm, The regulating line brings in this tangible form of
mathematics which gives the reassuring perception of order. The choice ofa
requlating line fines the fundamental geometry of the work... . It is.a means
Lo an end, it fsmot 2 recipe”



REGULATING LINES

In his essay, The Mathematics of the ideal Vills, 1947,
Colin owe pointed cut the similarity between

the spatial subdivision of a Falladian villa and the
structural grid of a villa by Le Corbusier. While both
villas shared 2 similar proportianing system and a
relationship to a higher mathematical order, Falladio’s
villa consisted of spaces with fieed shapes and
harmonic interrelationships. Le Corbugier's villa was
composed of harizontal Layers of fres space defined by
the flaor and roof slabs. The reoms varied in shape and
were asymmatrically armanged at each level.

MM 1% "
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2

¥illa Foscari, Malcontenta, [taly, 1558, Andrea Falladio
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CLASSICAL ORDERS

t_"—"\—-——__-_—-__._ " lonic Order, from the Templa on the Hissus,
t Athens, 449 B, Callicrates. After 2 draving by

—_— William E. Ware.
{ e e
—

To the Greets and Romans of classical antiauity, the Orders represented Because the sizes of columns varied accarding to the axtent of a building.
in their proportioning of elements the perfect expression of beauty and the Orders were: not based oma fixed unit of measurement. Eather, the
harmony. The basic unt of dimension was the diameter of the celumn. From intention was Lo ensure that all of the parts of any ome building were

Theés module were derived the dimensions of the shaft, the capizal, as well as proportionate and in harmony with ons another.

the pedestal below and the entablature above, down to the smallest devail

Intercalumniation—the system of spacing between columns—wag 2ls0 Viteuiius, inthe time of Augustes, studied actual examples of the Orders
Pased o the duameater of The column and presented his “ideal” proportions for eachin his treatise, The Tem Baoks

on Architecture. Vignola recodified these rules for the ltabian Rensissance
and his forms for the Orders are prabably the best known today.
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CLASSICAL ORDERS

Composite

Doric lonic Carinthion

Tuscan
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CLASSICAL ORDERS
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The Classical Orders according to Vignola
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CLASSICAL ORDERS

e

o

B diameters

16D

7

i 7 S

o

Corinthian

lanic

friens

] PR

architrae

capital

o |

PROPORTION & SCALE / 323



CLASSICAL ORDERS
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CLASSICAL ORDERS
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RENAISSANCE THEORIES

EIS

Diagram by Francesco Giorgl, 1525, liustrating the series of interlpciing ratios that results
from applying Pythagoras’ theory of means to the intervals of the Gresk musical scale.
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St. Maria Novella, Florence, Izaly.
Alberti designed the Renaissance facade (14561470
to comylets a Gothic church (1278=1350).

Pythagoras discoversad that the consonances of the
Greek musical systam could be expressed by the
simple numerical progression—1, 2, 3, 4—and
their ratios, 1:2, 1:3, 2:3, 3:4. This relationship led
the Greeks to belisve they had found the key to the
mysterious harmory that pervaded the universe.

The Pythagorean cresd was "Everything is aranged
according to numbers.” Flats later developed
Pythagoras’ assthetics of numbers into an agsthetics
of proportion. He squared and cubed the simple
nummerical progression to produce the double and triple
progressions, 1,2, 4, 8, and 1, 3,9, 27, For Platy,
these numbers and their mtios not only containgd
the consonances of the Greek musical scale but also
eupressed the harmonic structure of his universe.

The architects of the Renaissance, belisving that their
buildings had ta belong to.a higher order, returned

to the Greek mathematical system of proportions,
Just as the Greeks conceived music to be geometry
translated into sound, Renaissance architects helieved
that architecture was mathematics translated inga
spatial units. Applying Pythagoras” theory of means
tothe ratios of the intervals of the Greek musical
scale. they developed an unbroken progression of
ratios that formed the basis for the proportions of
their architec ture. These series of ratios manifested
themselves not cnly in the dimensions of a mom or 2
facade, bt also in the interlocking proportions of a
sequence of spaces or an entire plan,



REMAISSANCE THEORIES

Circle Saquare
Seven Ideal Plan Shapes for Rooms. _,ff\\‘ !
Andrea Palladio {1508~1580) was probably the most influential i Y
architect of the Italian Renaissance. In The Four Books on Architecture, | [ il |

first published in Venice in 1570, he followed in the footsteps of his

predecessors, Alberti and Serllo, and proposed these seven “most 2 s
beautifil and proportionable manners of rooms.”
:E i
: '; -
23 35 1:2
Determining the Heights of Rooms.

Falladio atso proposed several methods for determining the height
of a room 50 that it would be in proper proportion to the room's
width and lenath, The height of rooms with flat ceilings would

be equal to their width. The height of square roems with vaulted
ceilings would be gne-third greater than their width. For other
rooms, Palladio used Pythagoras” theory of means to determing
their heights. Accordingly, there were three types of means:
arithmetiz, geometric, and harmonic.

Arithmatic:
b _f (pg.1.2,3.. 0r6.9,12)
b-a ¢

Geometric:
62 _ & (eg.1.2,4...0r4,6,9)
b-a b

Harmenic:
€70 _ £ (eg.2.3.6...0r6,8,12)
k-a a

In gach case, the height of a reom is equal to the mean (1) between
the two extremes of the width () and length (¢) of the rom,
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RENAISSANCE THEORIES

“Brauty will result from the form and correspondence of the whols,
with respect o the several parts, of the parts with reqard to each
other, and of these again 1o the whole: that the structure may appear
an entire and complete by, wherein each member agrees with the
other, and all necessary to compose what youintend to form”
—Andrea Falladio, The Foar Books on Architecture, Book I, Chapter 1.

Villa Capra (The Rotunda), Vicenza, ltaly, 15521567, Andrea Falladio
12x30,6x15.30430

’—-E Palazzo Chiericati, Vicenza, Iraly, 1550, Andrea Fallado
B4x16(18),18x30, 18218, 15x12
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RENAISSANCE THEORIES

¥illa Thiene, Cicogna, [taly, 1549, Andrea Falladia
18536 36x36. 3618, 18x 18, 16x12

Falazza Iseppo Forto, Yicenza, |taly, 1552, Andrea Falladio
20x30,20% 30,10 % 30,4545
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MODULOR
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Le Corbusier developed his proportioning system, the Modulor, to order the
dimznsions of that which contains and that which is contained " He saw the
measuring Eools of the Greeks, Eqyptians, and other high chilizations as
being “infinitely rich and subtle because they formed part of the mathematics
of the human bedy, gracious, elegant, and firm, the sounce of that harmosy
which moves us, beauty.” He therefore based his measuring Fool, the Modulr
on both mathematics (the aesthetic dimensions of the Golden Section and
the Fibonacci Series), and the proportions of the human body (functional
dimensions),

Le Corbusler began his study in 1942, and published The Madulor: A
Harmonisus Measure to the Human Scale Universally Applicable to Architcture
and Mechanicsin 1948, A second volume, Modfulor i, was published in 1954,

o 17
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S
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The baskc grid consists of three measures, 113, 70, and 43
centimeters, proportioned according to the Golden Section.

43 + ?ﬂ: 113
1M3+70=183
113470+ 43=226(2x113)

113, 183, and 226 define the space occupied by the human figure.
From 113 and 226, Le Corbusier developed the Red and Blue series,
diminishing seales of dimensions that wers related to the stature of
the buman figure,
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MODULOR
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6 Red Series

Le Carbuster saw the Modulor not merely a5 a series of numbers with

an inherent harmony. but as a system of measurements that could
govern lengths, surfaces, and wlumes, and “mainkain the human scals
everywhere. [t could end itself to an infinity of combinations; it ensures
unity with diversity . .. the miracle of numbers.”
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MODULOR

MIEEe+53) 419 i

i "

Flans and Section of Typical Apartment Unit., . |
Urité d'Habitation, Marseilies, 19461952, Le Corbusier ! .
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The traditional Japanese unit.of measire, the st
wats originally imported from China It is almost
equivalent ta the English foot and dnisibie it
decimal units, Another unit of measure, the b uzs
introduced in the stter half of Japans Midfedgps
Although it was originally ysed simphy o desinits
the imterval berween Do columes and variad
size, the ken was soon standardined for residerdl
archivecture, hnlice the module of the Classicd
Orders, which was based on the diemeterciace.o
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KEN

Twa methods of designing with the ken modular grid
developed that affected its dimensfon. In the Inaka-
ma method, the ken grid of 6 shaku determined the
center-to-center spacing of columns. Therefore, the
standard tatami foor mat (3x 6 shaku or 0521
ken) varied slightly to allow for the thickness of the
ealurins,

In the Kyo-ma methed, the floor mat remained
canstant (3.15 2 6.30 shaku) and the column
spacing (ken module) varied according to the size of
the room and ranged from 6.4 to 6.7 shaku.

The size of 2 room is designated by the number of its
floar mats. The traditional floor mat was originally
proportioned to accommadate two persons sitting
arone person sleeping. As the ordering system of
the ken grid developed, hawever, the floor mat lost its
dependence on human dimensions and was sibjested
to the demands of the structural system and its
column spacing.

Becauss of thelr 1:2 modularity, the flaor mats can
be arranged in a number of ways for any given room
size. And for each room size, a different ceiling height
is established according to the following:

height of the ceiling (shaku), measured from the top
of the frieze board = number of mats x 0.3,

S-mat Room

4'f2-mat Room rw e
i
_ |'
GmatRoom i Joofonnd
g
-
Bemat Eoom i el foomid
3 |
| i
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In a typical Japanese residence, thekengrid
orders the structure a5 well as the addivz,
space-to-space sequence of roms, The
redatively semall size of the module allows the
rectangular spaces o b fresty aminged
linear, stagaered, or clustered pattems.

334 / ARCHITECTURE: FORM, SPACE, & ORDER




Elevations of a Traditional Japanese Residence
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ANTHROPOMETRY

Anthropormstry refers to the measurement of the size and proportions of the
human body. While the architects of the Renaissance saw the proportions of
the hurnan figurs as a reaffirmation that certaln mathematical ratios reflectad
Ehe harmony of their universe, anthropametric proportioning methods seek
not abstract or symbolic ratdos, but functional ones. They are predicated

on the theory that forms and spaces in architecture ars sither containgrs

or extensions of the human body and should therefore be determined byits
dimensions.

The difficulty with anthrapometric proportioning is the nature of the data
required for its use, For example, the dimensions given here in millimeters are
average measurements and are merely guidelines that should be madified to
satisfy specific user needs. Average dimensions must always be breated with
caution since variations from the norm will always xist due to the difference
between men and women, among various age and racial groups, even from e
indiidual to the next.
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ANTHROPOMETRY

The dimensions and proportions of the human body affect the
proportion of things we handle, the height and distance of things

we try to reach, and the dimensions of the furnishings we wse for
sitting, working, eating. and sleeping. There is a difference betwesn our
structural dimensions and those dimensional requirements that result
frien hew we reach for something on a shelf, sit down at a tabls, walk
down a set of stairs, or interact with other people. These are functional
dimergions and will vary according to the naturs of the activity engaged
inand the sacial situation,

A special field that has developed from a concern with human factors
is ergonomigs—the applisd science that coordinates the design

of devices, systams, and environments with our physiological and
peychological capacities and requirements.
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ANTHROPOMETRY

In addition t the elements that we se in a building, the dimensions of the
humsn body aleo affect the volume of space we require for movement, activty.
and rest. The fit between the form and dimensions of a space and our onm body
dimensions can be 2 static one as when we sit in a chair, lean against a raiing,or
riestls within an aloove space. There can also be a dynamic fit. 45 when weenter
a building’s foyer, walk up a stairway, or move through the rooms and halls of 2
bullding. A third type of fit is how 2 space accommeedates gur need to maintsn
dppropriste sacial distances and to have control over our personal space.

144'-300" (3355-7620 mrs)
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While proportion pertains to an ordered set of mathematical
relationships among the dimensions of a form or space, scale
refers G how we perceive or judge the size of something in
relation ta something else. In dealing with the issue of scale,
therefore, we are always comparing ans thing to another,

The: entity an object or space is being compared to may be

an accepted unit or standard of measyrement. For sxample,
we can say that a table is, aceording to the U.S. Customary
System, 3 feet wide. & feet long. and 29 inches high, ising the
Internatipnal Metric System, the same table would measure
914 mm wide, 1629 mm long, and 737 men high. The physical
dimensions of the table have not changed, just the system
used to calculate its size.

In drawing, we use a scale to specify the ratio that determines
the refationship between an illustration to that which it
represents. For example, the scale of an architectural drawing
notes the size of a depicted building in comparison to the rzal
thing.
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VISUAL SCALE
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Mechanical scale: the size gr Visual scale: the size or
proportion of something retative proportion an element appears ta
to an agcepted standard of have relative to other elements of
measurament, known or assumed size.
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Of partizular interest to designers |5 the nation of visual scale,
which refers not to the actual dimensions of things, but rather
tohow small or large something appears to be in relation toits
normal size or to the size of abher things in its contest.

When we sy comething is small-scale or miniatuse, we ssually
mean that thing appears to be smaller than its wsual size.
Likewise, something that is large-seale is penceived as being
larger than what is narmal or expected.

We speak of urban scale when we refier to the size of a project
in the context of a city, or neighborhood scale when we judge a
building approgriate toits locale within a city, or strest scale
when we note the relative sizes of elements fronting a radmway.

At the scale of a bullding, all elements, no matter haw plain or
urimpertant they may be, have a certain size. Ibs dimensions
may be predetermined by the manufacturer, or they may be
selected by the designer from a range of chaices. Nevertheless,
we: perceive the size of each element in relation to obher parts
or b the wholg of a composition,

For example, the size and proportion of windows in a building
facade are visually related to one another a5 well as to the
spaces between them and the overall dimensions of the facade.
1Fthe windgws are all of the same size and shape, they gstablish
ascale relative to the size of the facade.

If, hawever, one of the windows is larger than the others, it
would creats another scals within the composition of the
facade. The jumpin scale could indicate the size or significance
of the space behind the window, or it could alter our perception
of the size of the other windows or the overall dimensions of

the facade.



VISUAL SCALE

Mary building elements have sizes and characteristics that are
famikiar to us and which we use to gauge the sizes of ather elements
around them. Such elements as residential window units and
doorways help give us an idea of how large a building is and how marmy
storizs it has. Stairs and certain modular materials, such as brick
and congrete block, help us measure the scale of a space. Because
of their familiarity, these elements, if oversized, can also be used

to deliherately alter our perception of the size of a building form or

space.

Some buildings and spaces have twe or more scales operating
simultanzously. The entrance portico of the library at the University
of Virginda, modeled after the Fantheon in Rome, is scalled to the
owerall building form whils the doormay and windews behind it are
scaled to the size of the spaces within the bullding.

]
]
HEH
BHEA

University of Virginia, Charfattesville, 181718286,
Thomas Jefferson

The recessed entry portals of Reims Cathedral are scaled to the
dimengions of the facade and can be seen and recognized ata
distance as the entrances to the interior space of the church, As we
get choser, however, we se that the actual entrances are really simple
dogrs within the larger portals and are scaled to our dimensions, to

a human scale.
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HUMAN SCALE

Human scale in architecture is based on the dimensions and
propartions of the human bedy. It has already been mentioned in the
section on anthropometric proportioning that our dimensions vary from
individual to individual and should not be used as an absolute measuring
device. We can, however, dauge a space whose width is such that we can
reach out and touch its walls, Similarly, we can judge its height if we can
reach up and touch the ceiling plang overhead. Once we can no longer da
these things, we must rely on visual rather than tactile clues to give us
a sense of the scale of a space.

For these clues, we can use elements that have human meaning and
whose dimensions are related to the dimensions of our pasture, pace.
reach, or grasp. Such elements as a table or chair, the isers and treads
of a stairway, the sill of 2 window, and the lintel over a doorway, not only
help us judge the size of a space but also give it 2 human scals.

| While samething that is monumental in scale makes us fzel smallin comparisan,
a space that is intimate in scale describes an enviranment in which we fael
comfortable, in control, ar impartant, Inkimate seftings of tables and lounge
chairs in a large hotel lobby tell us something about the expansiveness of the
space aswell as defing comfortable, human-scalg areas within iE. A stairway
leading up to a second-story balcony or loft can give us an idea of the vertical
dimension of 2 roam as well as sugaest a human presence. A windew in a

blank wall conveys something about the space behind it and also laaves the
impression that it is inhabited.
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HUMAN SCALE

0f a room's three dimensions, its hefght has
agreater effect on its scale than eitherits
width o Length. Whils the walls of the reom
provide enclosure, the height of the celing plans
overhead determines its qualities of shelter and
inkimacy.

Raising the ceiling height of 2 12 X 16-foat
room from & to 8 feet will be moee noticeable
and affect its scale more than if its width were
increased to 13 feet or its length to 17 feet.
While the 12 ¥ 16-foot. room with a 2-foot
ceiling might feel comfortable to most people, 2
501 50-fook space with the same cailing height
would begin to fesl oppressive.

In addition to the vertical dimension of a space,

other factors that affect its scale are:

* the shape, color, and pattern of its bounding
surfaces

* the shape and disposition of its openings

* the nature and scale of the elements placad
within it
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A SCALAR COMPARISON

On these two pages are architectural structures from various
histaric pericds and places drawn Lo the same or similar scals.
Our percepion of how kg something or someplace is is always
relative toits context and to the size of what we are familar with,
such as the length of a Boeing 747 aidingr,

Yingxian Timber Pagoda, China, 1056 1 F

"

Empire State Building, New York Cigy, 1937,
Shreve, Lanmb, and Harmon

PN
Stonehenge, ¢ 1800 BL. Shwezigon Pagoda, Fagan, near Nyangu, Burma, 1058 Temple of Amun at Karnak, Eqypt, ¢. 1500-323 B.L.

Y N Pueblo Bonite, Chaco Canyon, USA, begun ¢. A.D. 920 L‘_;'.';«rﬂ. =
L |

.‘:4_..__.-..-,. ._._._.L..__..Ii. et LA S il
Great Pyramid of Cheops at Giza, Eqypt.c. 2500 B.L. Villa Farnese, Caprarcla, Italy, 1559-1560, Giacome Vignola
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Masque of Sultan Hasan, Cairo, Egypt, The Calosseum. Rome, AD. 70-82
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Legislative Assembly Building, Chandigarh, India, 1956-1959, Le Corbusier
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St. Peter's Basilica, 1607, Michelangelo Buorarroti
and Carlo Mademo

Angkor Watt, near Siem Reap, Cambodia, 8021 220
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Indian Institute of Management, Ahmedabad, India, 1965, Lovis Kabn
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Principles

"....Nothing but confusion can result when order is considered a quality
that can equally well be accepted or abandoned, something that can be
forgone and replaced by something else. Order must be understood as
indispensable to the functioning of any organized system, whether its
function be physical or mental. Just as neither an engine nor an orchestra
nor 3 sports team can perform without the integrated cooperation of all
its parts, 50 a work of art or architecture cannat fulfill its function and
transmit its message unless it presents an ordered pattern. Orderis
possible at any level of complexity: in statues as simple as those on Easter
Island or as intricate as those by Bernini, in a farmhouse and in 2 Borromini
church. But if there i not order, there is no way of telling what: the work is

trying to say”

Eudolf Armhaim

Thi Dynamics of Architectoral Form
1977



ORDERING PRINCIPLES

While Chapter 4 employed a geometric basis for organizing the forms and
spaces of a building, this chapter discusses additional principles that can be
utilized to create order in an architectural composition. Order refers not simply
to geometric negularity. but rather to a condition in which each part of 2 whole
s properly disposed with reference to other parts and to its purpose so.as to
produce 2 harmonigus arrangement.

There exists a natural diversity and complexity in the program requirsments
for buildings. The forms and spaces of any building should acknowledge the
hierarchy inherent in the functions they accommodate, the users they serve,
the purpeses or meaning they comwey, and the scope or context they address,
It.i5 In recognition of this natural diversity, complexity. and hierarchy In the
programming, designing, and making of buildings that erdering pringiples are
discusaed.

Order without diversity can result in monotany or boredom: diversity witheut
order can produce chaos. A sensa of unity with variety is the ideal. The following
ordering principles are seen as visual devices that allow the varied and diverse
forms and spaces of a building to cosast perceptually and conceptually within
an ordesed, unified, and harmenious whele,

Pergamon, Plan of Upper Ciky, 2nd century B.C.
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ORDERING PRINCIPLE!

s

Symmetry

Hierarchy

Rhythm

Trunsfnﬂ“ﬂ!iﬂﬂ

oooog 0 O oot

A linz established by two points in space. about which forms and
spaces ¢an be arranged in a symmetrical or balanced manner.

The balanced distribution and arrangement. of equivalent
forms and spaces on opposite sides of a dividing line or
plane, or abouta center or axis.

The articulation of the impartance or slanificance of a form
or space by its size, shape, or placement relative to the other
farms and spaces of the organization.

A unifying movement charactesized by a patterned
repetition or alternation of formal elements or matifs in
the same or a madified form,

Aling, pane, or vobams that. by its continuity and

reqularity, serves to gather, measure, and prganize a
pattem of forms and spaces.

ThepriruﬁplsthatanamimmmFL“ S
organization can be altered through a series of discrete
maripulations and permutations | response o a specific cos
or setof conditions withoyt 4 loss o dentibyor mpn
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AXIS

This Florentine street flanked by the UFfizi Falace links the Eiver Armo to the Fiazea

della Signoria. See plan on pg. 354,
i

i

L ] .

L

rammm
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The axis is perhaps the most elementary means of organizing
forms and spaces in architecturs. It is a line established by bwo
points in space. about which forms and spaces can be arrangedin
aregular or irregular manner, Although imaginary and not visible
except to the mind's eye, an avis can be a powerful, dominating,
requlating device. Although it implies symmetry, it demands
balance. The specific disposition of elements aboutan axis wil
determing whether the visual force of an axial organization is
subrtle ar overpawering, boosely strustured or formal, picturesque
or manalonous,

Singe an axis is essentially a linear condition, it has qualities of
length and direction, and induces mevement and promotes visws
alang its path.

For its definition, an axis must be terminated at both of its ends
by a significant form o space,

The notion of an axis can be reinforced by defining edges along it
length. These edges can be simply lines on the ground plane, or
vertical planes that define a linear space cofncident with the as.

An avis can also be established simphy by a symmeteical
arrangement.of forms and spaces.



_.:J : -. Ry .:'" o
J’x‘\_"\\ ¥illa Farnese, Caprarcla, |taly, 1560 Glacome Yignola

The terminating elements of an ads serve
taboth send and receive its visual thrust,
These culminating elements can be any of the
fllowing:

* pointsin space established by vertical, linear . . -

elements or centralized building forms ) V

* vertical planes, such as symmetrical building E: : IJ
facades or fronts, preceded by a forecourt or
Similar open space

= well-defined spaces, qeneralty centralized or 1 __% . z @

regular in form

- gateways that open outward toward.a iew o¢
vista beyond
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The wings of the UFfizi Falace in Florence, italy, (1560, Giorgia
Vasari) frame an axial $pace that leads from the River Amo, through
the Lifiizi arch, to the Piazza della Signoria and the Palazze
Vecchio [1288-1314, Amotfo di Cambig).
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i
Teotihuacan, City of the Gods. Located near Mexico City, Teptihuacan
was the largest and most infuential ritual center of Mesoamerica, founded
€. 100 B.L. and flourishing until about AD. T50. The site was dominated
by two massive temple-pyranids, the Pyramid of the Sun and the saialler
Pyrariid of the Moon, from which the Avenue of the Dead runs south to the
citacel and market compound in the center of the city.
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Plan of Beijing (formerly Feking), China. Located on its north-
sguth axisis the Forbidden City, awalled section within the
inner gity, builk in the 15th century and containing the Imperial
Falace and other buildings of the imperial government of Chira_ I
was 50 named hecause It was formerly closed to the public,
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# View from the Temple toward the Torii, 2 symbolic gateway in the sea.

Itsukushima Temple, Hiroshima Prefesture. Japan, 13th century Torii is a menumental, freestanding gateway on the approach to a Shinto
shrine, consisting of two pillars connected at the top by a horizontal
crosspiece and a lintel abovs it, usually curving upward.

Temple of Amun at Kamak, Egypt, ¢. 1500-323 BL.
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Darwin 0. Martin House and Estatee, Buffalo, Mew York, 1904, Frask L

“ify

Northern Palace at Masada. lsragl, ¢ 30-20BL.

Asial conditions can persist across changes of topography and
despite subtle shifts in alignment.
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Hétel de Matignon, Faris, 1721, Jean Courtonne
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W.A. Glasner House, Glencoe, llingis, 1905, Frank Liayd Wright Imperial Forums of Trajan, Augustus, Caesar, and Rerva,
Rome, 15t century B.LC. to 2nd century AD.
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SYMMETRY
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Flan of an kdeal Church, 1460, Hitel de Beavvais, Farls, 1656,
Antonip Filarete Antoine Le Fautre
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While an axial condition can exist without a symmetrical condition
being simultaneously present, a symmetrical condition cannot
exist withaut implying the existence of an axis or center about
which it ks structurad. An ands is established by two points; a
symmetrical condition requines the balanced arangement of
equivalent patterns of form and space on opposite sides of a
dividing line or plane, or about a center or axis.

There are two fundamental types of symmetry:

1. Bilateral symmetry refers to the balanced arrangsment of
similar or equivalent elsments on ppposite sides of a median
s 50 that only one plane can divide the whole info essentially
idznitical hatves,

2. Radial symmetry refers to the balanced arrangement of similar,
radiating elements such that the composition can be divided
into similar halves by passing a plane at any angle argund a
centerpeint or dlong a central ags.

Anarchitectural conposition can utilize symmetry to organize
its forms and spaces in two ways. An entire building organization
can be made symmetrical. AL some point, however, any totally
symmetrical arrangement must confront and resolve the
asymmetry of its site or conted.

A symmetrical condition can cccur in only a partion of the building
and grganize an imegular pattern of forms and spaces about itself
The latter case of local symmetry allows a building ta respond to
exceptional conditions of its site or program. The symmetrical
condition itself can be reserved for significant or important
spaces within the organization.



SYMMETRY

Rodial Symmetry

¢ Fengehu haami Province, Ching, . 1100-1000 B,
a 9

Bilateral Symmetry
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SYMMETRY
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Mortoary Temple of Eameses Il Medingt-Habu, 1198 B.L.

Palazzo No. 52, Andrea Falladio

Montisello, near Charlottesville, Yirginia, 1770-1808, Thomas Jefferson
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Palace of Diocletian, Spalato. Yugoslavia, c. A.D. 300
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SYMMETRY

Unity Temple, Oat Fart. lllinois, 19051807, Frank Llgyd Wright

Multiple symmetries, both major and mings, can add
complexity and hgrarchy to a composition a5 well 2
accommodate programmatic and contextual requirements,

364 f ARCHITECTURE: FORM, SPACE, & ORDER



SYMMETRY

Husser House, Chicago, Minois, 1699, Frarik Loyd Wright !
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Church of Christ the Worker, Atlintida,
Uruguay, Eladio Dieste, 1958~-1960

Raobert W. Evans House, Chicago, Hlingis, 1908, Frank Lioyd Wright
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SYMMETRY

AE. Bingham House, Hear Santa Barbara, California, 1916, Bernard Maybeck

Isaac Flagq House Il, Berkeley, California, 1912, Bernard Maybeck
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SYMMETRY

{Frank Lloyd Wright Studie,
(ak Fark, Wingis, 1889 “‘
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Palazzo Pietro Maseimi, Bome, 15321536, Baldassare
Peruzzi. A symmetrical Facade lzading into an asymmetrical interior,
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Villa Garches. Vaucreason, France. 1926-1927, Ls Corbusgier
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HIERARCHY

. o

After a sketch of an ideal church by Leenards da Vingi
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The pringiple of hierarchy implies that In most if notall
arhitectural compositions, real differences exist amang
their forms and spaces. These differences reflect the
deares of importance of these forms and spaces, as well 5
the functional, farmal, and symbolic roles they play in the
erganization, The value system by which relative importance
is measured will of course depend on the specific situation,
the needs and desires of the users, and the decisions of the
designer. The values expressed may be individual or collective,
personal or cultural. In any case, the manner in which the
functional or symbolic differences among a building’s elements
are revealed s critical to the establishment of a visible,
higrarchical order among its forms and spaces.

For a form or space to be articulated as being important or
significant to an organization, it must be made uniquely visikle.
This visual emphasts can be achieved by endowing a form o
shape with:

* enceptional size
* 3 unique shape
* 4 strategic location

In each case, the hierarchically important form or space is given
meaning and significance bry being an exception to the norm, an
anomaly within an otherwise regular pattern.

In an architectural composition, there can be more than a
single dominant element. Secondary points of emphasis that
have less attention value than the primary focal point créate
visual accents. These distinctive but subordinate elements can
bath accommodate variety and create visual interest. rhythm,
and tension in a compaosition. If carriad tao far, however, this
interest may be replaced by confusion. When everything is
enmphasized, nathing is emphasized.



HIERARCHY

Hierarchy by Size

A form or space may dominate an architectural composition by being
significantly different in size from all the other elements in the compesition.
Harmalky, this dominance is made visibls by the sheer size of an element. In
somme cases, an element can dominate by being significanthy smaller than
the cther elements in the organization. but placed in a well-defined setting,

Hierarchy by Shape

Adorm or space can be made visually dominant and thus important by
clearly differentiating its shape from that of the other elements in the
composition. A discernible contrast in shape is critical, whether the
differentiation is based on a change in geometry or regularity. OF course, it
is also important that the shape selected for the Merarchically significant
element be compatible with its functional use.

Hierarchy by Placement

A form or space may be strategically placed to call attention to itself
5 being the most important element in a composition. Hierarchically
important locations for a form or space include:

+ the termination of a linear sequence or axial organization

+ the centerpiece of a symmetrical organization

* the foces of 3 centralized or radial organization

+ being offset above, below, or in the foreground of a composition
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Flan for Savannah, Gearyia, 1733, James Oglethorpe

Flan of Montfazier, France,
A Medieval tawn founded in 1284

Villa Trissine at Meledo, From The Four Bogks on Architecture, Andrea Falladig ..o
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HIERARCHY
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Potala Palace, Lhasa, Tibet: (China), 1 7th century

b

Heathcote (Hemingway House), kley, Yorkshire, England, 1808, Sir Edwin Lutyens

View of Florence illustrating the dominance of the cathedral over the urban landscape
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Lowell Walter House, Guasqueton, lowa, 1949,
| Frank Lioyd Wright

0

Institute of Technology, Otanizmi, Finland, 1955-1964, Abvar Aalto
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Hétel Amelot, Faris, 1710-1713, Germain Boffrand
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Legislative Assembly Building, Chandigarh, Capitol Complex of Punjal. India, 1956-1959. Le Corbusier
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Town Hall, Seingjoki, 1961-1965, Alvar Aalto

History Faculty Building. Cambridge University,
England, 1964~1967, James Stiriing

Olivetti Training School, Haslemere, England, 19691972, James Stirling
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Falace of Charles ¥, Granada, 1527-1568, Fedro Machuca First Unitarian Church, First Design, Rochester, Hew York,
1959, Lovis Fahn
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Kaowi Interpretive Center Lonsdale, Australia, 2012, Woodhead
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* ES0 (European Southern Observatory) Hotel, Cerro Faranal, Atacama Desert, Chile, 1999-2002, Auer + Weber Associates

!

o L.
| EE |

lglesla San Josemaria Eserivd, Alvaro Obvegon, Mesico, 2009, Sordo Madaleno Arquitectos
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Excerpt from Gavotte |, Sixth Cello Suite, by Johann Sebastian Bach
(1685-1750). Transcrited for classical guitar by Jerry Smypder.

A datum refers to a line, plane, or volume of referance to which other ehements
in a composition can relate. It onganizes a random pattern of elements through
its regularity. continuity, and constant presence. For example, the lines of a
msical staff serve as a datum in providing the visual basis for reading notes
and the relative pitches of their tones. The regularity of their spacing and their
continuity organizes, clarifiss, and accentuates the differences between the
series of notes in a musical composition,

A preceding section illustrated the ability of an axis to organize a seriss
of elements along its length, In effect, the axis was serving as a datum.
A datum, however, need not be a straight line. 15 can also be planar or
wolumetric in form.

T be an effective ordering device, a linear datum must have sufficient visual
continuity b cut through or bypass all of the elements being organized. [
planar or volumetric in form, a datum must have sufficient size, closure, and
reqularity to be seen as a figure that can embrace or gather tagether the
elements being organized within its fighd.
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DATUM

{iven a random organization of dissimilar elements, a datum can organize the glements in the following ways:

]
Line ,:gﬂ Q
T S,
<
Aling can cut through o form a common edge for the pattern, while a grid of lines can form 2 neutral, unifying field for the pattem.
Plane
Volume

Avolume can collect the pattern of elements within its boundaries or organize them along its perimeter,
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Nalanda Mahavihara, Bihur, India, Gth-Tth century AD.
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DATUM
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West Precinct, Horyu-Ji Temple. Nara Prefecturs, Japan, AD, 607746
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Arcades unify the facades of houses that front the town square of Telo, Czechoslovakia,
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Fian of Safavid Isfahan, Iran
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Fiazza Sam Marco, Yenice
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Marin County Civic Center. San Eafael, Califoenia, 1857, Frank Ligyd Wright
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DeVore House (Froject). Montgamery County, Pennsyivania, 1954, Louis Kahn
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Salvation Army Hostel, Faris, 1928-1933, Le Corbusier
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Cultural Center (Competition Entry), Leverkusen,
Germany, 1962, Abvar Aalto
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Plan of Miletus, 5th century B.C.
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Structural Grid of Main Building, Jewish Community Center, Trenton, Mew Jersey, 1954-1953,

Louis Kahn
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Museum at Ahmedabad, India, 1954-1957, Le Corbusier
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Section

German Pavilion, Mentreal World Exposition,
19661967, Relf Gutbrod and Frei Otta

Ground-floor plan



DATUM

Centre Le Corbusier, Zurich, 1963-1967, Le Corbusier
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Flace Royale, Faris, France, 18th century

Flan of Hudnuce, an Inca Town in central Fery

e
Ee Hl

Planof Peristyle Courtyard Houses on Delos, a Greek island in the Aegean

392 / ARCHITECTURE: FORM, SPACE, & ORDER



DATUM

Flanof Clvic Center, Isfahan, Capital of Fersia, 1628
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Humayun's Tomb. Dethi. 1570, Mirak Mirza Ghiyas
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Fire Temple at Sarvistan, Iran, Sth—&th century

Site plan of Shwezigon Pagoda, Bagan, Myanmar, 12¢h century

Villa Romana del Casale, Flazza Armerina, Sicily, [taly, early 4th century
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Philip Exeter Academy Library, Exster, Now Hampshire, 19671972, Louls Fahn
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Huremberg Charterhouse, 1383
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Column Details, Hotre Dame la Grande, Foitiers, France, 1150-1145

Rhythm refers 1o any movement characterized by a pattemned recurrence of slements or motifs at
regular or irregular intervals. The movement may be of our eyes as we follow recurring elementsin a
composition, or of our bodies as we advance throush a sequence of spaces. In either case, hyth
incorporates the fundamental notion of repetition as a device to organize forms and spaces in
arghitecture.

Almast all building types incorporats elements that are by their nature repetitive. Beams and columns
repeat themselves to form repetitive structural bays and modules of space. Windows and doors
repeatedly punctune the surfaces of a building to allow light, air, views, and peopls to enter the interior.
Spaces often recur to accommodate similar or repetitive functional requirements in the building
program. This section discusses the pattems of repetition that can be utilized to organize 2 series of
recurring elements, and the resultant visual rhythms these pattems create,
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REPETITION

W tend bo group elements in 2 random conpesition according to:

- their closengss or proximity te one anether
+ the visual charagteristics they share in common

The pringiple of repetition utilizes both of these concepts of visual penception to order recurring
elements in.a composition.
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The simplest form of repetition is a linear pattern of redundant elements. Elsments need not be perfectly identical,
however, to be grouped in a repetitive fashion, They may merely share a common trait. or a camman denominatar,
allowing each element to b individually unique, yet belong to the same family.
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Classification of Temples according to the arrangements of the colonnades.

From Book 1, Chapter || of Vigruvius' Ten Beoks on Architerture

Structural patterns often incorporate the repetition of vertical supports
at regular or harmonipys intervals which define modular bays or divisions
of space. Within such repetitive pattems, the importance of a space can
be emphasized by its size and placement.
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Salisbury Cathedral, England, 1220-1260
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Jami Masjid, Gulbarga, India, 1367
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Typical-floor plan, Unité 4 Habitation. Marseilles, 19461952, Le Corbusier
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Rajarajeshwara Temple, Thanjavur, India, 11th century
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Biakong Temple, near Siem Reap, Cambodia, c. AD. 881
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Katsura Imperial Villa, Kyota, Japan, 17thcentury

Typology of Gth-century Armenian churches
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Dilwara Jain Temples, Mt. Abu, India, 11th="16th centuries Germigny-des-Prés, France, A.D. 806811, Mton Matsactsi

Ag in music, a rhythmic pattern may be legato, continuous, and flowing, or staccato and abruptin its pace or cadence.
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Capitol Complex (Project). Islamabad, Fatistan, 1965, Lovis Kahn
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Siedlung Halen, near Bern, Switzerland, 19617, Atelier 5
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Section through main prayer hall: Jami Masjid, Akmedabad, India, 1423

Olympic Arena, Tokyo, Japan, 1961-1264, Kenzo Tange

Ehythmic patterns provide continuity and lead us to anticipate what comes next. Any breakin Killiye of Beyazid |l, Bursa, Turkey, 1398-1403
the pattern announces and emphasizes the impartance of the interrupting element or interval,
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Vigw of Spanish hill town of Mojdcar

View of Villa Hermosa, Spain
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Fueblo Banita, Chaco Canyon, USA, 10th=13th centuries
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Himeji Castle. Himeji, Japan, begun 1577

Temple of the Inscriptions, Palengue. Mexico. c. AD. 550

Abbey Church, Alpirsbach, Germany, ¢. 1000
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Multiple rhythms can be laid over one anathsr in the facade of 3 building.
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Studies of Internal Facade of a Basilica by Francesco Bornomini
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Roq Housing Froject. Cap-Martin, on the French Riviera near Nice, 1949, Le Corbusgier

Mers complex rhythmic patterns can be created by introducing points of emphasis or exceptional
intenvals into a sequence, These accents or beats help differentiate between the major and minor
themes in a composition.

Bedford Park, London, 1875, Maurice Adams, EW. Goodwin, E.J. May, Norman Shaw

PRINCIPLES / 409



REPETITION

Saelal Housing, Louviers, France, 2006, Edovard Francols
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Residential Care Unit, Hokkaido, Japan, 2004, Sou Fujimota

Riythn is a natural outcome of the way we lay
out the repetitive units of housing complenes,

PRINCIFLES / 41)



REPETITION

The radial seqments of a nautilus shell spiral sutward in 2 reverberating manner
from its center and maintain the shells organic unity through this pattern of
additive growth, Using the mathematical ratio of the Golden Section, a series
of rectangles can be generated £o form a unified organization wherein each
rectangle is proportionate to the others as well as to the overall structure. In
each of these enamples, the principle of reverberation creates a sense of order
among a group of elements which are similar in shape but hierarchically graded
in size.

Progressive, reverperating pattemns of forms and spaces can be organized in the
foligwing ways:

= inaradial or concentric manner about a point

« sequentially according to size in a linear fashion
+ randomly but related by proximity 35 well as similarity of farem
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Hasan Pasha Han, lstanbul, 14th century

House of the Faun, Fompeii, ¢ 2nd century B.C.
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Jester House (Praject). Palos Verdes, California, 1938, Frank Lioyd Wright
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RN

Flan and section: Central circular structures of the Guachimenton Complex. Teuchitlin, AD. 300-800
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Art Gallery, Skiraz, Iran, 1970, Alvar Aakta
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Tjibaou Cultural Center. Nouméa, New Caledonia, 1991-1998, Renza Fiano
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Sydney Opera House, Sydney, Australia, designed 1957, completed 1973, Jorn Utzon
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Cultural Center, Wolfsburg, Germary, 19481962, Abvar Aalto
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Church at Vuoksenniska, Finland, 1956, Alar Aalto
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TRANSFORMATION

The study of architesture, as with ather disciplings, should legitimately
imvolve the study of its past, of prior experiences, endeavers, and accom-
plishments from which much can be learned and emulated, The principhe of
transfermation accepts this notion; this book, and all of the sxamples it
contains, is predicated on it.

The principhe of transformation atlows a designer to select a protetypical
architectiral model whass formal structure and ordering of elements
might ke appropriate and reasonable, and to transform it through a seriss
of discrete manipulations in order to respond to the specific conditions
and context of the design task at hand.

Design is a generathve process of analysis and synthesis, of trisl and error,
of trying out possibilities and seizing opportunities. In the process of
exploring an idea and probing its potential, it is essential that a designer
understand the fundamental nature and structure of the concept. [f the
ordering system of a prototypical model is perceived and undsrstood, then
the original design concept can, through a series of finite permutations, be
clarified, strengthened, and built upon, rather than destroyed.

e

Flan develspment of the North Indian Cella
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TRANSFORMATION

Scheme for 3 libraries by Abvar Aalto

Seinsjoki Public Library, Seinajoki, Finkand,
1963-1965

Rovaniemi City Library, Rovanismi, Finland,
1%63-1968

Library of Mount Angel, Benedictine College,

Mount Angel, Oregon, 1965-1970
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Ward Willitts House, Highland Fark,
[Hingis, 1902

Transformation of a Cruciferm Flan
Organization by Frank Lioyd Wright

George Blossom House, Chicagn, llinpis, 1882

470 / ARCHITECTURE: FORM, SPACE, & ORDER

Samuel Freeman House, Los Angeles,
California, 1924
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=t illa Saveye, Rissy,France, 19281951
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Museum of Western Art, Tokyo, 1957-1958

===

Transformation of a free-plan organization, the Ramp-in-a-Square, by Le Corbusier

Millowners' Association Building, Ahmedabad. India,
1854

Congress Hall (Project). Strasbaury, 1964 i R
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~ Meaning in Architecture

This boak, throughout its presentation of the elements of form
and space, has been concerned primarily with thevisual aspects
of their physical reality in architecture, Points, moving through
space and defining lines, linss defining planes, planes defining
volumes of form and space. Beyond these visual funchions,
these elements, by their relationships to one another and the
aturg of their organization, also communicate noticas of
domain and place, entry and path of movement, hierarchy and
order. These are presented as the literal, denotative meanings
of form and space in architecture.

As in language, however, architectural forms and spaces also
have connotative meanings: associative valuss and symbolic
content that are subject to personal and cultural interpreta-
tion, which can change with time. The spires of a Gothic cathe-
dral can stand for the realm, values, or goals of Christianity.
The Greek column cin convey the notion of democracy, or, as i
America in the early 19¢h century, the presence of ehvilization
ina new world,

Although the study of connotative meanings, of semiotics and
symbalogy in architecture, is beyond the scope of this boct,
it should be noted here that architecture, in combining form
and space into a single essence, nat enly facilitates purpose
but communicates meaning, The art of anchitecture makes our
existence natonly visible but meaningful.



CONCLUSION

“You employ stone, wood, and concrete, and with these materials you
build houses and palaces. That is construction. Ingenuity is at work.
“But suddenly, you touch my heart, you do me good. | am happy and| .

say: ‘This is beautiful, That is architecture. Art enters in.

"My house is practical. | thank you, a5 | might thank Railway enginegrs,
or the Telephone service. You have not touched my heart.

"But suppose that walls rise toward heaven in such a way that. | am
moved. | perceive your intentions. Your mood has been gentle, brutal,
charming, or noble. The stones you have erected tell me so. You fix
me to the place and my eyes regard it. Thay behold something which
expresses a thowght. A thought which reveals itself without wood
or sound, but solely by means of shapes which stand in a certain
relationship to one another, These shapes are such that they are
clearly revealed in light. The relationships between them have not
necessarily any reference to what ks practical or descriptive. They
are a mathematical creation of our mind. They are the language

of Architecture. By the use of raw materials and starting from
conditions more or less utilitarian, you have established certain
relationships which have aroused my emotions. This is Architecture,

Le Corbusier
Towards a New Architecture
1927
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GLOSSARY

abacus. The fiat slab forming the top of 2 column capital, plainin the Doric style,
but molded or otherwise enriched in other styles,

abbey Amanastery under the supervision of an abbot, or a convent. under the
supenvision of an abbess, belonging to the highest rank of such institutions.

abutment The part. of a structure that directly receives thrust or pressure,
such a5 masonry mass recsiving and supporting the thrust of part
of anarch or vault; a heavy wall supporting the end of a bridgs or span
and sustalning the pressure of the abutting earth: 2 mass o structure
resisting the pressure of water on 2 bridge or pler; or the anchorage for the
catles of 2 suspension bridge.

acanthus A Mediterranean plant whose lange, toothed |eaves became a commen
matif in the ernamental program of Corinthian and composite capitats and
rigzes,

accent A detail that is emphasized by contrasting with its surroundings. Also, a
distinctive but subordinate pattern, matif, or color.

accouplement The placement of two columns or pilasters very close together.

dcropolis The fortified high area or citadel of an ancient Greek city, esp. the
citadel of Athens and site of the Farthenon.

adobe Sun-drisd brick made of clay and straw, commonly used in countries with
little rainfall.

aedicule A canopisd opening or miche flanked by two columns, plers, or pilasters
supporting a gable, lintel, or entablature.

dgera Amarketplace or public squang in an ancient Greek city, usvally
surrgunded with public buildings and porticoes and comnianty used 453
place for popular or political assembly.

aisle Any of the longitudinal divisicns of a church, separated from the nave by a
row of columns or pisrs. Alsg, a walkway between or along sections of seats
ina theater, auditorism, church, or other place of assembly,

dlcazar A castle or fortress of the Spanish Mogrs.

allée French term for a narrow passage between howses, or a broad walk planted
with tress,

amalaka The bulbous, ribbed stone finial of a sithara in Indian architecture.

ambulatory The coverad walk of an atrium or cloister. Alsa, an aisle encircling
the end of the chair or chancel of a church, originzlly used for processions.

amphitheater Anovalor round building with tiers of seats around a central
arena, s those wsed in ancient Eome for gladiatorial contests and
spectacles. Also, a level area of oval or circular shape surmounded by rising
ground.

anomaly A deviation fram the normal ar expested form, order, o arrangement.

anthropalogy The science of human beings: specifically, the study of the origing,
physical and cultural development, and emvironmental and social relations
of humankind,

anthropametry The measurement and study of the size and proportions of the
human bady.

anthropomorphism A conception or representation resembling the huntan
form or having human attributes.

dpadana The grand columnar audience hallin a Ferséan palace.

apse A semicircular ar polygonal projection of a building, wsually vaulted and
uiséd e5p. at the sanctuary or ast end of a church,

arabasque A complexand omate design that employs flowers, foliage, and
spmetimes animal and geometnic figures to produce an intricate pattern of
interiaced lings.

arbor A shady shelter of shrubs and branches or of latticework intertwingd with
climbing vines and flowers.,

arcade A series of arches supparted on plers or columns, Also, an arched, roofed
gallery or passageway with shops o an or bath sides.

arch Acurved structure fer spanning an apening. designed ta support a vertical
laad primarily by axial compression,

architrave The lowermest division of a classical entablature, resting directiy on
the cotumn capitals and supporting the frieze.

arcuate Curved or anched like a bow: a termused in describing the anched
or vaulted structure of a Romanssque church or Gathic cathedral, as
distinguished from the trabeated architecture of an Egqyptian hypostyle hall
or Greek Doric temple,

ashlar A squared building stone finely dressed on all faces adjacent 1o those of
other stones 5045 to permit very thin mortar joints,

atrium Originally, the main or central inner hall of an ancient Roman house,
open to the sky at the center and usually having a pool for the collection
of eainwater. Later, the forecourt of an sardy Christian church, flanked or
surrounded by porticoes. Now, an open, skylib court around which  house o
building ks bk,

axis A centralling that bisects a two-dimensional body or figure or abaut which
a three-dimensional body or figure is symmetrical. Also, 2 straight ling to
which elements ina composition are referred for measurement or symmetry.

background The part of an image represented as being at the madmum distancs
from the frontal plane.

balance A state of equilibrium between contrasting, opposing, or interacting
element:s, Also, the pleasing or harmonious arrangement or proportion of
parts or elements in 2 design or composition.

baleony An elevated platform projecting from the wall of a building and enclosed
by a ralling or parapet.

baldachin Anomamental canopy of stone or marte permanently flaced over the
high altarin achurch,

baluster Anyof anumber of elosely spaced supports for a riling. Also called
banister.

baptistery A part of achurch or a separate building in which the rite of baptism
is administersd,

base The bowermost portion of a wall, column, pier, o obher structurs, usually
distinctively treated and considered as an architectural unit.

basilica A lange oblong building sed a3  hall of justice and public meeting place
in ancient Eome, typically having a high central space it by a clerestory and
govered by timber brusses, and a rised dais in a semicincular apse for the
tribunal. The Eoman basilica served as a mads! for early Chriskian basilicas,
which were characterized by a long. rectangular plan, a high colonnaded
nave [it by a clensstory and covered by a timbered gable roof, two or four
|ower sids aisles, a semicircular apse at the end, a narthex, and often other
features, as an ateium, a bema, and small semicircular apses terminating
the aisles.
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batter Abaciward slops of the face of 3 wall as it rises.
bay A major spatial division, usually ons of a series, marked or partitioned off
by the principal vertical supports of a structure. Alsg, any of 2 namber
of principal compartments or divisions of a wall, roof, or other part of a
building marked off by vertical or transverse supports.
beam A rigid structural member designed to carry and transfer transverse
Ipads across space 1o supporting elements,
bearingwall A will capabie of supporting an imposed load, a5 from a floor or
rodf of a building.
belvedere A building, or architectural feature of a building, designed and
situated 1o look out upon 3 pleasing scene.
bema A transverse open space separating the nave and the apse of an early
Christian church, develaping into the transept of later cruciform churches,
berm A bank of earth placed against ong or more exterior walls of a building as
protection agzinst extrémes in temperature.
blind Describinga recess in awall having the appearance of a window (bad
window) or door (blind doar). inserted to complete a series of windows ar to
provids symmetry of design,
bosket A growe or thicket of tress in a garden or park,
brise-soleil A screen, usually of bouvers, placed on the outside of 2 building to
shield the windows from direet surlight.
buttress Anextemal support built To stabilize a structure by opposing its
putward thrusts, esp. a projecting support built into or against the outside
of 3 masanry wall.
campanile A bell tower, usually one near but nat attached to the bedyof a
church.
cantilever A beam or other rigid structural member extending beyond a fulsrum
and supported by a batancing member or a downwand force behind the
fulzrum.
capital The distinctively treated upper end of a column, pillar, or pier, crowring
the shafi and Laking the weight of the entablabure or architrave,
caravansary Aninnin the Near East for the cvernight accommpdation of
caravans, usually having a large courtyard enclosed by a solid wall and
entered through an impasing sateway.
caryatid A sculptured female fgure used a5 a columa,
catenary The curve assumed by a perfectly flexible, uniform cable suspended
freety from two points not in the same vertical ling. For a load that is
unifgrmly distributed in a horizontal projection, the curve approaches that
of a parabola.
cathedral The principal church of a diocese, containing the bishap's throng
called the cathedra,
ceiling The puerhead interior surface o lining of 2 room, often concealing th
undgrside of the foor or roof above.
cella The principal chamber or enclosed part of a classical temple, where the cult
image was kept. Also called nags.
cenotaph Amonument erected inmemory of a deceased person whose remaing
are buried elsenhere.
chaitya A Buddhist shrin in India, usually carved out of solid rock on 2 hillside,
huaving the form of an aisled basifica with 2 stupa at one.end.
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chancel Thespace about the altar of a church for the clengy and choi often
elevated above the nave and separated from it by a railing or scres.
chapel Asubordinate or private place of worship or prayer.
chatri Inlndian architegture, a roof-top kiask or pavilion having a dome vsually
supported on four columns,
chattri Anumbrells-shaped finial symbolizing dignity, composed of 3 stong disk
on avertical pole.
chursh A building for public Christian worship.
clerestory A portion of an interior rising above adjacent rooftops.and having
windows admitting daylight to the intarior. Also, the uppereost section
of a Gothic nave characterized by  series of Lange windows rising above
adjacent rooftops to admit daylight ta the interior.
cloister Acovered walk having an arcade or colonnade on one sids opeaing onto
a courtyard.
colonnade A series of regularty spaced columns supporting an entablature and
usteally ong side of a roaf structure.
column A rigid. relatively slender structural member designed primarly to
Suppart compressive loads applisd at the member ends. In classical
architecture, a cylindrical support consisting of a capital, shaft, and usaally
 base, either manolithic or built up of drums the full diameter af the shaft.
computer graphics The field of computer science that studies methods
and techniques for creating, representing, and manipulating image data
by computer technology; the digital images 5o produced. Architectural
applications of computer graphics range from two-dimensional
anchitectural drawing to three-dimensional modeling and energy, ighting
and acoustic simulations of building performance.
computer modeling The use of computer technology and mathematical
algorithmes to creats abstract madels of systems and processes
to simulate their behavior, For anchitectural applications, computer
modeling software enables the creation and manipulation of virtual,
three-dimensional models of existing or proposed buildings and
envirgnments for analysis, testing, and appraisal
concrete Anartificial, stonelike bullding material mads by mixing cement and
varigus mineral agareqates with sufficient water to cause the cement b
szt and bind the entire mass,
contrast Opposition or juctaposition of dissimilar elements in a work of
art to intensify each element’s properties and produce a mone dynamic
enpressivengss,
corbel Toset bricks or stones in an overlapping arrangement 50 that each
course steps upward and outward from the vertizal face of a wall
cornice The uppermost member of a classical entablature, consisting typically
of a cymiatiom, corona, and bed molding.
corona The projecting. skabliks member of a classical comice, supported by the
bed molding and crowned by the cymatium.
corridor Anarrow passageway or gallery connecting parts of a building, esp. ong
into which several rooms or apartments open.
cortile Alarge or principal courtyand of an Italian palazzo,
court An.area open to the sky and mostly or entirely surrounded by walls oe
Puildings.
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eeurtyard A court adjacent to or within a building, esp. ane enclosed on all Four
Sides,

cromlech A circular arrangement of megaliths enclosing a dolmen or burial
midund.

copola A light structure on a dome or roof, serving as a belfry, lantam, or
belvedere. Alsg, a small dome covering a circular or polygonal area,

curtain wall An exterior wall supported wholly by the structural frame of a
building and carrying no loads other than its own weight and wind loads.

oymarecta A projecting melding having the profile of a double curve with the
concave part projecting beyond the convex part.

cymatium The crowning member of a classical cornize, usually  cyma recta,

dado The major part of a pedestal between the base and the comice or cap. Also,
¥he lower portion of an interior wall when faced or treated differently from
the upper section, a5 with paneling or wallpaper.

datum Any level surface, line, or point used as a reference for the positioning or
arrangement of elements ina composition.

diagrid Contraction for diagonal + grid: the exterior lattice-like framework
of a building created by crisscrossing diagonal members and unifying the
vertical-load-carmying function of columns and the Lateral-load resistance of
angled braces, while horizontal rings or belts senv t triangulate the frame,
restrain it from buckling, and counter any cutward expansion,

dlan A palace hall in Chinese anchitecture, abways on the median axis of the site
plan and constructed on a raised platform faced with brick or stone,

delmen A prehistoric monument consisting of two or more kange upright stones
supporting a horizontal stone slab, found esp. in Britain and France and
eetually reqarded as a toml.

dome Avaulted structure having a circular plam and usually the form of a portion
of asphere, o constructed s to exert an equal thrust in all directions.

dormer A projecting structure built out from a sloping roof, usually housing a
vertical window or ventilating louver.

dougong A bracket system used in traditional Chinese construction to support
roof heams, project the eaves outward, and support.the interior celling, The
absence of a triangular tled frame in Chinese architecturs made it necessary
b wlEiply the number of supports under the rafters. In ordér €9 redisce the
number of pillars this would normally require, the area of support afforded
by each pillar was increased by the dougong. The main beams support the
roof through intermediary queen posts and shorter upper beams, enabling
the roof to be given a concave curve. This distinctive curet is belisved to have
developed at the beginning of the Tang period, presumably to lighten the
visual weight of the roof and allow more daylight inta the interior.

eclecticism A tendency in architecture and the decorative arts to freely mix
various histarical styles with the aim of combining the virtugs of diverse
sources, o of increasing allusive conteat, particularly during the second
batf o the 19th century in Europe and the United States,

emphasis Stress or prominence given to an element of a coniposition by means
of contrast, anomaly, or counterpoint,

enfilade An axial armangement of docrways connecting a serles of rooms so
550 provide a vista dewn the entire length of the suite. Also, an axial
arrangement of mirrors on opposite sides of 2 room S0 a5 to give an effzct of

an infinitedy bong vista.

engaged column A column built 5035 to be truly or seemingly bonded to the
wall before which it stands.

entablature The horizontal section of a classical crder that rests on the
eolumns, usually composed of a comice, frieze, and architrave,

entasis A slight eonvexity given to 2 column to correct an optical illusion of
concavity if the sides were straight.

envelope The physical shell of a building, conststing of the exterior walls,
windows, doors, and roof that protect and shelter interior spaces from the
exterior environment.

ergonomics An applied science concemed with the characteristics of peaple
that nesd to be considered in the design of devices and systems in order
that peaple and things will interact effectively and safely.

exedra A room or covered area open onone side and provided with seats,
used #5a meeting place in ancient Greece and Rome. Also, a lame apsidal
extension of the interior valume of a church, normually om the main axs,

facade The front of a building or any of its sides facing a public way or space,
esp. ong distinguished by its anchitectural treatment.

fascia (neof the three horizontal bands making up the architrave in the lonic
order. Also, any broad, flat, horizontal surface, as the outer edge of a
comice or mof.

field A region or expanse of space characterized by a particular property,
featurs, or actiity.

fenestration The design, proportioning, and disposition of windows and other
exterior openings of a building. Also, an ormamental motif having the form of
a blind ancade or arch, as in medieval cabinetwork.

figure A shape or form, as determined by outlings or exterior surfaces. Also,a
combination of geometric elements disposed in a particular farm or shape.

figure-ground A property of perception in which thereis a tendency to e
parts of avisual field as solid, well-defined objects standing cut against a
less distinct background,

fimial A relatively small, usually foliated ornament terminating the peak of 2
spire or pinnacle.

floor The level, base surface of a room or hall upon which one skands or walks.
Alsa, a continuous supporting surface extending horizontally throughout
2 building, having 2 nurmber of rooms and constituting one level in the
Structure.

fiying buttress Aninclined bar of masonry carried on a segmental arch and
transmitting an putward and dewerward thrust from a roof or vault toa
solid bubtress that through its mass transforms the thrust into a vertical
one; 3 characteristic feature of Gothic construction.

form The shape and structure of something a5 distinguished from its substance
ar material. Alsy, the manner of aranging and coordinating the elements
and parts of 2 composition 50 a5 Lo produce a coherent image: the formal
structune of a work of art.

forum The public square or marketplace of an ancient Eoman city, the center of
Judical and business affains, and a place of assembly for the people. usually
including a basilica anel a temple.,

fresco The art or technique of painting on a freshly spread, moist plaster
surface with plgments ground up in water or a limewater mistues,

GLOSSARY / 419



GLOSSARY

frieze The hovizontal part of a classical entablature bebween the cornlce and
architrve, often decorated with sculpture inlow refief. Also, a decorative
band, as one slong the top of aninterior wall, immediatety below the cormice,
ora sculptured ong in 3 stringcourse on an cutside wall

gable The triangular portion of wall enclosing the end of a pitched roof from
commics or aves toridas,

galleria A spacious promenade. court, or indoar mall, sually having a vaulted
roaf and lined with commercial establishments,

gallery Along. relatively narmow raom or hall, esp. one for public use and having
architecturalimportance through its scale or decorative treatment. Als,
a roofed promenade, esp ong extending inside or outside along the exterior
wall of a building.

garbha-grika A "womd chamber. the dark innermest sanctuary of a Hindu
temple, where the status of the deity is placed,

gestalt Aunified configuration, pattem, or field of specific properties that
canngt be derived from the summation of the componznt parts,

Gestalt psychology The theory or doctring that physiological or psychological
phenomena do rot accur through the summation of individual elements,
as refienes o Sensations, but through gestalts functioning separately or
interrelatedhy.

Golden Section A proportion between the two dimensions of a plane figurs or
the two divisions of a line. in which the ratio of the smaller to the larger is
the same a5 the ratio of the larger to the whole: a ratio of approvimately
0518 to1.000.

gopura Amonumental, usually ornate gateway tower 1o a Hindu temple
enclosure, esp. in southem India.

gridshell A form-active structure that derives its strenath from its double-
curved surface geometry, pioneensd in the 19405 by Frei (tto.

groinvault. A compound vault formed bry the perpendicular intersection of two
vaults, forming arched diagonal arrises called aroins. Also called cross vault.

ground The main surface or background in painting or decorative work. Also, the
receding part of a visual field against which a figureis perceived.,

hall The Large entrance room of  house or building, 25 a vestibule or lobby. Also.a
Large room or building for public gatherings or entertainment.

hacienda A large, landed estate for farming and ranching in North and Seuth
American areas once undzr Spanish influence, Alse, the main house on such
anestate,

haiden The hall of worship of 2 Shinto shrine, usually in froat of the honden,

harmanic progression A sequence of numbers whose reciprocals form an
arithmetic proaression.

harmony The orderly, pleasing. or congruent arrangement of the dements or
partsin an artistic whole,

hashira A sacred post in Shinte architecture, shaped by human hands.

higrarchy Asysiem of elements ranked, classified, and organized one abowe
angther, according Lo importance or significance.

hippedrome An arena or structure for equestrian and other spectaclss. Alsa,
an apen-air stadium with an oval track for horse and chariot races in
ancignt. Greecs and Fome,
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hypostyle hall A large hall having many columns in rows supporting  flat roof
and sometimes a clerestory: prevalent in ancient Egyptian and Achaemenid
architecture,

inantis Between antas, the rectangular piers or pilasters formed by thickening
the end of a projecting wall,

intercolumniation A system for spacing columns in  colannads kased on the
space bebween two adjacent columns measured in diameters.

interfenestration A space between two windows. Als, the artor process of
arranging the openings in 2 wall,

interstitial Formting an intervening space.

intrados Theinner cisrve or surface of an arch forming the concave underside.

iwan A lzrge vaulted hall serving a5 an entrance portal and opening onta
agourtyard: prevalent in Parthian, Sassanian, and later in slamic
architecture. Also, ivan, liwan.

jami masjid Friday mosque: A congregational mosque for public prayer, £5p.on
Fridays.

joist Anyofa series of small, paraliel bears for supporting floves. cedings, or
flat mofs.

Ka'ba Asmall cubical stons building in the courtyard of the Great Mosque 2
Mecca containing a sacred Hack stome and regarded by Muslims a8 the
Hause of God, the objective of their pilarimages, and the point. toward which
they turm in praying.

keystone The wedge-shaped, often embellished voussoir at the crows of an arch,
senving to lock the other vousseirs in place. Until the keystans is in place, n
true arch action ks incurred.

kondo Golden Hall: the sanctuary where the main image of worship is keptin
a Japanese Buddhist temple. The Jodo, Shinshy, and Nicheiren sects of
Buddhism use the term “hondg™ for this sanctuary, the Shingonand Tendai
sects use chudo” and the Zen sect uses ulsuden”

lacunar A ceiling, soffit, or vault decorated with a pattern of recessed panels.

lantern A superstructure crawning a roof or doms having open or windowed
wallé B let in light and air.

linga A phallus. symbed of the god Siva in Hindu architecture.

lingdao The spirit way that led from the south gate to a royal tomb of the Tang
dynasty, lined with stone pillars and sculptured animal and human figures,

lintel A besim supporting the weight abowe a door or window apening.

loggia A colonnaded or arcaded space within the body of a building but open ta
the air on on side, often at an upper story overlovking an open court. The
laggia is animportant. feature of the anchitecturs of the Italian palazzi.

madrasah A Muslim theslogical school arranged around a courtyard and
attached to.a mesque, found from the 17th century on in Eqypt. Anatolia,
ard Persla.

mandala A diagram of the cosmos, often used to guide the design of Indian
temple plans.

mandapa A large. porchlike hall leading to the sanctuary of a Hindu or Jain
temgle and used for refigious dancing and music,

mass The physical volume or bulk of a solid bedy.
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massing A unified composition of two-dimensional shapes or three-dimensional
volumes, £5p. one Bhat has or gives the impression of weight, density, and
k.

eastaba Anancient Egyptian bomb mads of mud brick, rectangularin plan with
afat roof and sloping sides, from which a shaft leads to underground burial
aad offering chambers,

magsoleum A large and stately tomb, esp. that in the form of a building for
bousing the tambs of many individuals, often of a single family,

megalith A verylarge stone used as found or roughly dressed, esp. in anclent
consbruction work,

megaren A building or semi-independent unit: of a building, typizally having a
rectangular pringipal chamber with a center hearth and a porch, often of
eolumns in antis: traditicnal in Greece since Mycanasan times and bebizved
tobe the ancestor of the Doric temple.

meshir A prehistoric manument consisting of an upright megalith, usually
standing alone but sometimes aligned with sthers.

mezzanine A low or partial story bebween twe main stories of a building, esp.
one that: profects as a balcony and forms a composition with the story
beneath it,

mitrab A niche or decorabive panel in 2 mosque designating the gibla.

minaret A lofty, slender bower attached to a mosque, having staies leading up
toone-or more projecting balconies from which the muszzin calls the Mustin
peaple 1o prayer.

mirador | Spanish architecture, an anchitectural feature affording a view of the
surnoundings, as a bay window, loggia, or roof pavilion,

model An example serving as a pattern for imitation or emulation in the creation
of something.

module A unit of measurement used for standardizing the dimensions of
building materials ar regulating the proportions of an architectural
composition.

monastery A place of residence for a community of persans iving in seclusion

monslith A single bock of stone of considerable size, often in the form of an
ohelisk or column,

mosque A Muslim building or place of public worship.

mulion A vertical member bebwesn the lights of a window o the panels in
wainscoting.

mugarnas A system of decoration in |stamic architecture, formed by the
intricate corbefing of brackets, squinches, and inverted pyramids;
somgtinies nrought in stons but more often in plaster, Alsg called
stalactite work.

mural Alarge poturs painted on or applied directly to a wall or ceiling surface.

Rios Seg cella.

Rarthex The portico before the nave of an eary Christian or Byzanting church,
appropriated to penitents. Also, an entrance hall or vestibule lzading to the
nave of a church.

Mave The principal or centraf part of & church, extending from the narthex to the
choir or chancel and uswally flanted by asles.

necropolis A historic burial ground, esp. a large, elaborate one of an ancient city.

niche An ornamental recess in a wall, often semicircudar in plan and surmounted
Try a half-dame, as for 2 statue or other decorative object.

nuraghe Any of the Large, round or triangular stone towers found in Sardinia and
dating from the second millnniun B.C. to the Roman conquest.

obelisk A tall, four-sided shaft of stone that tapers as it rises to a pyramidal
poink, originating in ancient Eqypt 25 a sacred symbal of the sun-gad Fa
and usually standing in pairs astride temple entrances.

oculus Acimcular opening, esp. one at the crown of a dome,

order Acondition of logical, harmonious, or comprehensible arangement in
which each element of a group is properly disposed with refierence to other
elements and taits purpose. Also, an arrangement of columas Supporting
an entablature, each column comprising a capital, shaft, and usuallya base.

oriel Abay window supported from below by corbels or brackets.

orthographic Fertaining to, imuling. er compesed of right angles.

pagoda A Buddhist temple in the form of a square or polygonal Eawer with roofs
projecting from each of its many stories, enected a5 a memorial or to hald
relics. From the stupa, the Indian prototype, the pagoda gradually changed
in form to resemble the traditional multistoried mateh Lower 28 it spread
with Buddhism to China and Japan, Fagodas were initially of timber, but
frons the Gth century on, were more frequently of brick or stone, possibly
duse to Indian influence.

pailou A monumental gateway in Chinese architecturs, having a trabeated form
of stare or wood construction with one, thres, or five openings and often
bold projecting reofs, enccted s a memorial at the entrance to a palace,
fomb, or sacred place: related to the Indian toranas and the Japansse Lorii
Alsa, pailoo.

palazzo Alarge, imposing public building or private residence, esp. in |aly.

Palladian motif A window or doorwayin the form of a round-headed anchway
flanked on either side by narrower compartments, the side compartments
being capped with entablatisnss on which the arch of the central
compartment rests.

panopticon Abuilding, as a prison, hospital, lbrary, or the ke, 50 amanged that
all parts of the interior are visible from a single point.

pantheon A temple dedicated to all the gods of a people. Alsa, a public building
servitg a5 the burial place of or containing the memorials to the famous
dead of a nation.

parapet A low, protective wall at the edge of a terrace, baloony, or roof, esp. that
part. of an exterior wall, fing wall, or party wall that rises above the roof.

partarre Anormamental arangement of flower beds of different. shapes and
Sizes.

parti Used by the French at the Ecole des Beaux-Arts in the 19th century, the
design idea or sketeh from which an architectural project will be developed,
Mow, the basic scheme orconcept for an architectural design, represented
by a diagram.

passage grave A megalithic tomb of the Neolichic and early Bronze Ages found
in the British Isles and Europe, consisting of a roofed burial chamber and
narnow entrnce passags, covered by a tumulus: befisved to have been used
for successive Eamily or clan burials spanning a number of generations.
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pavilion A light, usually open building used for shelter, concerts, or exhibits, 22
ina park or fir. Also, 2 central or flanking projecting subdivision of a facade,
usually accented by more elaborate decoration or gneater height and
distinction of ekyling,

pedestal Aconstruction upon which a column, statue, memorial shaft, or the
liks, i elevated, usually consisting of a base, a dado, and a comice or cap,

pediment. The low-pitched gable enclosed by the building’s horizontal and raking
comices of 2 Gresk or Roman temple. Also, a similar or derivative element
used tosurmount.amajor division of a facade or crown an opening.

pendentive A spherical triangle forming the transition from the circular plan of
adome to the polyaonal plan of its supporting structure,

pergola A struciure of parallel colonnades supporting an open roof of beams
and crossing rafters or trelliswork, over which climbing plants are trained
to grow,

peristyle A colonnade surrgurding a building or a cowrtyard. Also, the courtyard
spenclosed,

piano nobile The pringipal story of a barge building. 252 palace or villa, with
formal reception and dining rooms, usually one flight abowe the ground floor.

piazza An open square or public placein a city or town, esp. in Italy,

pler Avertical supporting structure, a5 a section of wall between two openings
or onis supporting the end of an arch or lintel. Also, a cast-in-place concrete
foundation farmed by boring with a Lange auger or excavating by hand a
shaft in the earth to a suitable bearing stratum and filling the shaft with
comgrete.

pilaster A shallow rectangular feature projecting from a wall, having a capital
and a base and architesturally treated as.a column,

pillar An upright, relatively slender shaftt or structure, uswally of brick or stons,
used 35 2 building support or standing alone as a monument.

piloti A cotumn of steel or reinforced concrete supporting 2 building above an
open ground level, thereby leaving the space availabls for otheruses,

Platonic solid (neof the five regular polyhedrons: tetrahedron, hewahadron,
octahedron, dodecahedron, or icosahedron,

plaza A public square or open space in a city or town,

plinth The usually squars slab beneath the base of a column, pier, or pedestal,
Alsp, a continuous, usually projecting course of stanes forming the base or
foundation of a wall.

podium A salid mass of masonry visible above ground level and sering as
the foundation of 4 building, esp. the platform forming the floor and
substructure of a classical temple,

porch An exterior appendage to a building, forming s covered approach o
vestibule to 3 doorway.

porte-cochére A porch roof projecting over 2 driveway at the entrance toa
building and sheltering those getting In or out of vehicles. Also, a vehicular
passageway leading through a building or screen wall into an interior
courtyard.

portico A porch or walkway having a roof supported by colamas, often leading to
the entrance of a building.

post Astiffvertical support. esp. a wooden colursn in timber framing.
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postern A privats or side entrance, a5 cne for pedestrians next to.a porte-
cochire,

promenade Anareaused for a stroll orwalk, esp. in a public place, &5 for
pleasure or display.

proportion The comparative, praper, or harmonious relation of ons part &0
another or to the whols with respect to magnitude, quantity, or degree.
Alsg, the equality between two ratios in which the first of the four terms
divided by the second equals the third divided by the Burth.

propylaesm Avestibule or gateway of architectural importance before a temple
area or other enclosure. Often used in the plural, propylaa.

propylen A freestanding gatewsy having the farm of a pylon and preceding the
main gatewsy To an ancient Eqyptian temple or sacred enclosure.

prototype An earty and typical example that exhibits the essential features of
aclass or group and on which later stages are based or fudged.

provemics The study of the symbolic and communicative role of the spatial
separation individials maintain in various social and interpersonl
situations, and how the nature and degree of this spatial amangement
retates Lo enviranmental and cultural factors,

pylon Amosumental gateway toan ancisnt Eqyptian temple, consisting either
of a pair of tall truncated pyramids and a doorway between them or of one
such masonry mass plerced with a doorway, often decorated with painted
relizfs.

pyramid A massive masonry structurs having a rectangular base and four
smauth, steeply shoping sides facing the cardinal pointsand mesting at
anapex, used in ancient Eqypt a5 a tomi to contain the purial chamber
and the mummy of the pharaoh. The pyramid was usually part of a complex
of buildings within a walled enclosure, including mastabas for members
of the royal family, an offering chapel, and a mortuary temple. A ralsed
causenay led from the enclosure down to a valley bemple on the Nils, where
perification rites and mummification were perfarmed. Als, 2 musonny mass
haring a rectangular base and four stepped and sloping faces culminatingin
a single apex, used in ancient Eqypt and pre-Columbian Contral America as 2
Lol or 2 platform for 2 temple.

qibla The direction toward which Muslims face to pray. esp. the Kaba at Mecea,
Also, the wall ina mosque inwhich the milrab is et oriented to Meoca,

quoin Anexternal solid angle of a wall, or ong of the stones farming such an
angle, usually differentiated from the adjoining surfaces by material
tewture, color, size, or projection,

rampart. Abroad embankment of earth raised a5 a fartification around a place
and wsually surmounted bry a parapet.

rath A Hindu temple cut out of solid rock to resemble a charigt.

ratio Felation in magnitude, quantity, or degree between two or more: Similar
things.

reentrant. Reenbering or pointing inward, as an interior angle of 2 potyson that
i5 greater than 150",

regular Having all faces congruent requiar polygons and all selid angles
congruent.

repetition The act or process of repeating formal slements or motifsina
desigh
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rhythm Movement characterized by a pattemed repetition or altermation of
Eermal elements or motifsin the same or a modified form.

roof The external upper covering of a buikding, including the frame for supporting
the roofing,

ream A portion of space within a building. separated by walls or partitions from
other similar spaces.

mstication Ashlar masonry having the visible faces of the dressed stones
raised or otherwise contrasted with the horizontal and usuwally the vertical
ants, which may be rabbeted, chamfered, or beveled.

sanctuary A sacred or holy place, esp. the most sacred part of 2 church in
which the principal altaris placed, ar an especially haly place ina temple.

scale A proportion determining the relatianship of a representation to that
which it represents. Also, a certain proportionate size, extent, of degree,
usually jueged in relation to some standard or point of reference,

semiotics The study of signs and symbols a5 elements of communicative
befaavior,

shell structure A thin, rigid, curved surface structure farmed to encloss a
wlume, Applied loads develop compressive, Tensile, and shear stresses
acting within the plane of the shell. The thinness of the shell, however, has
little bending resisbance and is unsuitable for concentrated loads.

shoro A structure from which the temple bellis hung, as one of a pair of small,
identical, symmetrically placed pavillons In a Japanese Buddhist temple.

shring A building or ather shelter, often of a stately or sumptucus character,
enclosing the remains or refics of a saint or other holy person and forméng
anobject of religious veneration and pilgrimage.

skhara A tower of a Hindu temple, usually tapered convedy and capped by an
amalaka,

sill The lowest horizontal member of a frame structure, resting on and anchared
toa foundation wall. Also, the horizontal member bereath a door or window
opening.

solarium A glass-enclosed porch, room, or gallery used for sunbathing or for
therapeutic exposure to sunlight.

solid A geometric figure having the three dimensions of length, breadth, and
thickness,

space The three-dimensional field in which objects and events occur and have
relative position and direction, esp. a portion of that field set apartina
given instance or for a particular purpose,

spandre| The triangular-shaped, sometimes ornamented area between the
extrados of two adjoining arches, or betwesn the left or right extrados of an
arch and the rectangular framework surrpunding it. Also, a panel-like areain
a multistary frame building, batween the sill of 3 window on ong level and the
head of a window immediataly below.

spire. A tall, acutely tapering pyramidal structurs surmounting a steeple o
ower,

Stair One of a flight or serigs of steps for qoing from one level o anather, asin
a building.

Stalactite work Seemugquarna.

steeple A tall ornamental structure, vsually ending in 2 spire and sermounting
the tower of a church or other puldic building.

stele Anupright stone skab or pillar with 2 carved orinscribed surface, used asa
monument o marker, or a5 a commemorative Eablet in the face of a building.

stoa Anancient Greek portico, usually detached and of considerable length,
used a5 3 promenade or mesting place around public places,

story A complste horizontal division of a building, having a continuous or neardy
continuous floor and comprising the spacs between two adjacent levels,
Alz, the set of rooms on the same floor or level of a bullding.

stringcourse A horizontal course of brick or stons flush with or projecting
beyond the face of a building, often molded to mark a division in the wall,

stupa A Buddhést memorial mound erected to enshring a relic of Buddha
and Lo commemarate some event or mark a sacred spot. Modeledona
Fumerary tumulis, it consists of an artificial dome-shaped mownd raised
on a platform, surmounded by an puter ambulatory with a stone vedita and
fiaur toramas, and crowned by a chattsi. The name for the stupa in Ceylonis
“dagoba and in Tibet and Nepal, ‘shorten”

symbology The study of use of symbols.

symbol Something Ehat represents something else by association, resemblance,
or convention, esp. a material object used to represent something invisible
e immaterial, deriving its meaning chigfly from the structurg in which it
appears.

symmetry The exact correspondence in size, form, and amangement of parts
on apposite sides of  dividing ling or plang, or about a ceater or axis.
Also, reqularity of form or arrangement in terms of like, reciprocal, or
corresponding parts.

synagogue A building or place of assembly for Jenish worskip and religious
instruction.

ta Apagodain Chinese architecture.

technology Applisd science: the branch of npwedge that deals with the
creation and wse of technical means and their interrelation with lifl, sciety,
and the snvironment, drawing upon such subjests as industrial arts,
englneering, applied sciznce, and pure science.

tectonics The art and scignce of shaping. omamenting. or assembling materials
in building corstruction.

temenos Inancient Greece, a piece of ground specially reserved and enclosed s
a sacred place.

tensile structure A thin, fexible surface that carries loads primarily through
the development of tensile strasses.

terrace Arised level with a vertical or sloping front or sides faced with
masonry, turf, or the like, esp. oneof a series of levels rising above one
another.

tetrastyle Having four columns on one or £ach front.

tholos A circular building in classical anchitecture,

threshold A placs or point of entering or beginming,

tokonoma Ficture recess: a shallow, slightly raised alcove for the display of
aflower arrangement or a kakemon, a vertical hanging scroll containing
¢ither Bext or a painting. One side of the recess borders the outsids wall
of the room throwgh which light enters, while the interior side adjoins the
tana, 3 recess with built-in shebving. As the spiritual center of a traditional
Japanese house, the tokonoma is located in ibs moss feemal oo,
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topography The physical configuration and features of a site, area, or region.

torana An elaborately canved, ceremonial gataway in nfian Buddhist and Hindu
architecture, having two or three lintels betwesn two posts,

torii Amonumental, fresstanding gateway on the approach to a Shinto shrine,
consisting of two pilars connected at the top by a horizontal crosspiece
and a bntel above it, usually curving upward,

trabeate (H or pertaining toa system of construction employing beams or
lintels. Also, trabeated.

transept Themajor transverse part of a cruciform church, crossing the
min 2xds 3T & right angle betwesn the nave and choir. Alsa, either of the
projecting arms of this part, on either side of the cantral aisle of achurch,

transformation The process of changing in form or structure through 2 series
of discrete permutations and manipulations in response to a specific
context or st of conditians without a loss of identity or concept.

trellis A frame sopporting open latticework, used a5 2 screen or a support for
arowing vings or panks.

trullo A gircular stone shelterof the Apulia region of southem italy, roofed
with conical constructions of corbeled dry masonry, usually whitewashed
and painted with figures or symbols. Many truli are over 1000 years old
and stillin use today, usually located among vingyands to serve a5 storage
structres.or as temparary living quarters during the harvest.

truse A structural frame based on the geometric rigidity of the triangle and
composed of linear members subjeact only to avial tension or compression.

tumulus An artificlal mound of earth or stone, esp. over an ancient grave.

tympanum The recessed triangular space énclosed bry the horizontal and raking
comices of a triangular pediment, often decorated with sculpture, Also,a
similar space between an arch and the horizontal head of 2 door or window
below.

uniformity The state or quality of being identical, homogeneous, oe reqular.

unity Thestate orquality of being combined into one, a5 the ordering of
elements inan artistic work that constitutes a harmoniows whols or
promates a singleness of effect,

434 / ARCHITECTURE: FORM, SPACE, & ORDER

vault Ananched structure of stone, brick, or reinforced concrete, forming 2
ceiling or roof over  hall, room, or other wholly or partially enclosed space.
Since it behaves 25 an arch extendsd in 4 third dimension, the longitudinal
supporting walls must be bubtressed to counteract the thrusts of the
arching action.

veranda A large, open porch, ususlly roofed and partly enclosed, ag by a railing,
often extending across the front and sides of a house.

vestibule A small entrance hall between the outer door and the interior of a
house or building.

vihara A Buddhist monastery in Indian architecturs often sncavated from solid
rock_ consisting of a central pillared chamber surrounded by  verandah onto
which open small sleeping cells. Adjacent to this cloister was  couriyard
contairing the main STupa.

villa A country residence or estate.

void Anempty space contained within or bounded by mass.

volutie The size or extent of a three-dimensional object or region of space,
measured in cubic wits,

wainscot A facing of wood paneling, esp. when covering the lower portion of an
interice wall

wall Any of various upright constructions presenting a continuous surface and
serving Lo enclpse, divide, g protect an area,

wat A Buddhist monastery or temple fn Thailand or Camboeia.

ziggurat A temple-tower in Sumerian and Assyrian architecture, bult in
diminishing stages of mud brick with buttressed walls faged with burnt
brick, culminating in a sumeit shrine or temple reached by a series of
ramps: thought to be of Sumerian origin, dating from the end of the Snd
milenniwm B.C.
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Abbey Church at Alpirebach, Germany, 407

Abu Simbel, Great Temple of Rameses |1, 250

The Acropolis, Athens, 116, 260

Admintstration Bullding, Jotnson Wax Ca,, Facine,
Wisconsin, 269

AE. Bingham House. Santa Barbara, California,
&7

Agoea at Friene, 167

Agora of Assos, Asia Minor, B8

Agora of Ephesus, Asia Minar, 41

Agora (Athens) Flan, 385

Alder Houss (Praject), Fhiladelphia, Fennsybanda,
246

Alkatmbea, Granada, Spain, 196, 260

Altes Museum, Berlin, 15

Amédée Ozenfant House, Paris, 179

Anghor Wat, Cambodia, 347

Architectural Design Study, 91

Architecty Studio, Hefsinki, 152

Arch of Septimius Severus, Rome, 146

Arnheim Pavilion, The Netherlands, 158

Art Gallery, Shiraz, Iran, 474

B

Bacardi (ffice Building, Santiaga de Cuba, 21

Baker House, MIT, Cambridge, Massachusetts,
227

Bakong Temple, Cambodia, 400

Bandung Institute of Teghnology, Indonesia, 132

Banff Community Fecreation Center, Alberta,
Canada, 45

Bank of England, London, 239

Baptistery at Fisa, ltaly, 5

Barn InOntarip, Canada, 32

The Basilica, Vicenza, 15,50

Bathhouse, Jewish Community Center, Trenton,
Hew Jersey. 41

Biaths of Caracalla, Rome, 347, 363

Biay Window of the Living Foom, Hill House,
Scotland, 183

Biedfoed Fark, London, England, 409

Beljing {China) city plan, 355

Benacerral House Addition, Princeton, New Jersey,
60

Berlin Building Exposition House, 153, 185

Beth Sholom Synagague, Elkins Park, Pennaylvania,
B4

Bitliothéque Nationale Project. 133

Bockstaver House, Westminster, Wermont, 281

Borobodur, Indonesia, 285

Beston City Hall, Massachusetts, 105

Brick Howse, Mew Canaan, Connecticut, 25

Bridge House (Project), 225

Buddhist Chaitya Hall at Karli, Maharashtra, bndia,
3

Burroughs Adding Machine Company. Flymouth,
Michigan, &7

Busan Cinema Center, South Korea, 53

Busecksa Temple, Gyeonasanado, Rorea, 256

Busingss Men's Assurance Co. of America, Kansas
City, Missouri, 245

c

Cad'Oro, Venice, 368

Canberra, Austealia, Flan for. 233

Canterbury Cathedral, England, 278

Capitol Complex {Profect), lslamabad, Fakistan,
402

Capital Complex at Dacca, Bangladesh, 217

Caplin House, Venice, California, 205

Carpenter Center for the Visual Arts, Harvard
University, Cambridge, Massachusetts,
258, 280

Caryatid Porch, The Erechitheion, Athens, 11

Cary House, Mill Vally, California, 17

Catholic Church, Taos, New Mexico, 257

CBS Building, New York, New York, 94

Cengtaph for Sir lsaac Newtan, 5

Central Beheer Office Builfing, The Netherlands,
246

Centralized Plans, 211

Central Pavilian, Horyu-Ji Temple. Nara, Japan, 37

Centre Le Corbusier, Zurich, Switzedand, 131,
391

Centrosayus Building, Moscow, 365

Champ de Mars, Faris, 156

Chancellery Building, French Embassy, Basilia,
Brazil, 80

Chapel Massachusetts Institute of Technology,
Cambridge. Massachusetts, 40

Chapel Space, Motre Dame Dy Haut, Ronchamp,
France, 177

Chicago Convention Hall Project, 128

China Central Television Headquarters (CCTV),
Beijing, 53

Chinese Courtyard House, Beijing, 358

Chingse Fatio House, 168
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Chiswick House, London, England, 203
Church at Yustsenniska, Imatra, Finland, 10, 25,
417
Church of Christ the Worker, Atlantida, Uruquay,
366
Cirgus at Bath, England, 227
Cistercian Monastery of La Tourette, France, 119,
133
City of Justice, Barcelona, Spain, 52
Cloister and Salle des Chevalizrs, Mont 5. Michel,
France, 141
(lnister of Moissac Abbey, France, 16
Cloister of . Maria della Face, Roms, 296
Color Construction (Project for a Private House),
185
The Calpsseum, Fome, 347
Column of Marcus Aureliug, Fiazza Colonna, Rome,
10
Column of St. Theadore, Venice, 264
Commonweaith Promenade Apartments, Chicago,
Ullingis, &8
Composition of Nine Squares, 206
Concert Hall Froject, 24
Condominium Unit No. 1, Sea Ranch, California, 17
Condominium Unit No. 5, Sea Ranch, California,
140
Congress Hall (Project), Strashourg. France, 421
Conical Cenotaph Project, 48
Convent. for the Dominican Ssters, Project, Madia,
Fennsyliania, 163
Convention Hall for Chicaga Project, 129
Coonley Flayhouse, Fiverside, llinois. 51
Coorgy Art Temple, Cooroy Mountain, Australia,
106
Cornell University Undergraduate Housing, Ithaca,
Hew York, 12
Country Howse in Brick Froject, 23
Courtyard House Project, 51
Crown Hall, Schosl of Architecture and Urian
Design, likinois Institute of Technology,
Chicage, 13,304
Crusiform Flan Organization, 420
Crystal Falace, London, England, 245
Cultural Center, Wolfsbura, Germany, 417
Cultural Cenzer (Competition Entry). Leverkusen,
Germany, 387

D

Darwin 0. Martin House and Estate, Buffalo, New
York, 367
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Des Moines Public Library, bowa, 171

DeMare House (Project), Montgomery County,
PFennsyhania, 386

Dilwara Jaln Temples, Mt Abu, India, 402

Diwan-i-Ehas, Fatshpur Sikri, 49

Doge’s Falace, Venice, 264

Dogon Housing Cluster, Mali, 74

Dolmen, 26

Dom-ino House Froject, 142

Doric Temple at: Seqasta, Sicily, 32

Dr. Currutchet's House, La Plata, Argenting, 264

Dura-Europos (Syria) city plan, 244

Durbar Square, Patan, Nepal, 384

E

Early Meqaron Space, 164

East Building, National Gallery of Art, Washingon,
0C. 273

Eastern State Fenitentiary, Philadelphia,
Fennsylvania, 263

East Harlem Preschool, Mew York, Mew York, 119

Edwin Cheney House, Dak Park, Minis, 261

Einstein Tomer, Potsdam, Germany, 90

Empire State Building, Hew York, New York, 346

Enclosure of the Shrine of Apoll Delphinios,
Miletys, 169

The Erechtheion, Athens, 11

Eric Boissonas House |, New Canaan, Connscticut,
249

Eric Boissonas House Il Cap Benat, France, 293

ES0 (European Southern Obsenvatory) Hotel,
Cerrg Faranal, Atacama Desert, Chile. 379

Everson Museum, Syracuse, New York, 88

Eyip Cultural Center, lstartul, Turkey, 106

F

Fallingwater (Raufmann House), Pennsylvania, 27,
187,241,261

Farnsworth House, Flang, Mingis, 118,292

Fatehpur Sikri, Palace Complex of Akbar the Great,
49,114,235

Federation Square, Melbourne, Austrlia, 97

Finnish Favilion, New York World's Fair, 1939, 24

Fire Temple at Sarvistan, Iran, 394

First Unitarian Church, Eochester, New York, 95,
37

Flarey Building, Queen's College, Oxford, 162

Fontenay Abbey, France, 169

Farbidden City, Beijing, 117,118,257

Farum at Fompeii, 167

Frank Llovd Wright Studie, Oak Fark, ingis, 366
French Embassy, Basilia, Brazil, 60

Frisdman House, Pleasantyills, New York, 240
Fukuoka Sogo Bank, Study of the Saga Branch, 94

G

Gagarin House, Peru, Vermont, 272

(alleria Vittorio Emanuelle I, Milan, 156

Gamble House, Pasadena, Galifornia, 241

Ganghi Ashram Museum, Ahmedabad, India, 248

Gavatte |, Sixth Cello Suite, 360

George Blossom House, Chicago, lingis, 420

German Favilion, Montreal World Exposition, 330

(German Pavilion {Barcelona Pavilion), lntemational
Exhiiition of 1929, Barcelona, 147

Germigny-des-Frés, France, 402

Gagantija temple complex, Malta, 75

The Gherkin, Lonidon, United Kingdom, 173

Giron, Colombia square, 110

(lass House, New Canaan, Connecticut, 113,
130,146, 258

(.M. Black House (Kragsyde), Manchester-by-the
Sea, Massachusstts, T3

Gorman Residence, Amagansett, New York, 59

Grand Staircase, Paris Opera House, 302

Great Pyramid of Cheops at Giza, Eqypt, 40, 48,
346

(reat Stupa at Sanchi, India, 361

Greek Temples, 164

Greenhouss House, Salisbury, Conngcticut, 217

Guachimonton complex at Teuchitlin, Medco, 414

Guggenheim Museum, Bilbao, Spain, 235

Guggenheim Musewm, New York, Hew York, 216,
285

(runma Prefectural Museum of Fine Arts, Japan,
Ta

Gwathmey Residence, Amagensett, New York,
&5, 60

H

Habitat |sragl, Jerusalem, 75

Habitat Montreal, Canada, 75

Hadrian's Villa, The balanid Villa {Teateo Marittima),
Tivoli, B0, 194, 272

Hagia Sophia, Constantinople (lstanbull, Turkey,
214,547

Hale County Animal Shelter, Greensboro, Alabama,
129

Hallway of Okusu Residence, Tokya, Japan, 296

Hangar, Design 1, 25
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Hasseleann House, Fort Wayne, Indlana, 49

Hasan Paska Han, lstanbul, Turkey, 413

Hattenbach Fesidence, Santa Monica, California,
77

Haystack Mauntain School of Arts and Crafts,
Deer |sle, Maine, 281

Heathcote (Hemmingway House), England, 373

Fesry Babson House, Riverside, lllinois, 69

Herbert F. Joknson House (Wingspread),
Wisconsin, 230

High Altar in the Chapel at the Cistercian
Monastery of La Tourstte, France, 119

High Court, Chandigarh, India, 269

Hill House, Scotland, 183

Heneji Castle, Japan, 407

Hines House, Sea Ranch, California, 279

Hestary Faculty Building, Cambridge University,
England, 152, 376

Hoffman House, East Hamptan, Hew York, 93

HorywJi Temple, Mara, Japan, 65, 192, 583

Hosgital Project, Venice, 246, 266

Hitel Amelat, Faris, 374

tidtel de Beauvais, Faris, 358

Hiitel de Matignan, Faris, 358

Hatel Diew (Hospital), 228

Hatel for Students at Otaniemi, Finland, 164,
165

Hoese, Berlin Building Exposition, 185

House, Ur of the Chaldess, 168

House 10 [Project), 12, 225

Howse at. Foissy, 61

Heuse at Stabio, Ticing, Switzerland, 59

House for Mrs. Robert Ventur, Chestaut: Hill
Fenngylvania, 238, 268

Heuse I for Fiobert: Miler, Lakiille, ConnecEicut,
&3

House in Old Westhury, New York, 157, 279, 303

House No. 33, Friens, 168

House of the Faun, Fompeil, 413

House on the Massachusetts Coast, 125

House Study, 73

Housing Development, Pavia, 226

Hudmazo {Inca Town) plan, 292

Humayur's Tomb, Delhl, India, 213,393

Hurva Synagogue (Project), Jerusalem, 164

Husser House, Chicage, lingis, 365

|
|BM Beagarch Center, La Guade, Var, France, 95

lbrahim Fauza, Tomb of Sultan brakim 11, Bijapur,
India, 167

Lieal Church Plan (Da Vinci), 208, 210, 370, 377

Ldeal Church Plan (Filarete), 360

Lheal City Plan (Martini), 282, 287

Ldzal City Flan (Scamozzi), 80

Ldeal City Plan (Sforzinda), 39, 82

Iylesia San Josemaria Escrivd, Alvaro Obregon,
Mexdca, 579

1| Fedentore, Venice, 55

Imagination Art Pasilion, Zeewolde, Netherlands,
129

Imperial Farums of Trajan, Fome, 359

Imperial Falace, Beijing. China, 116

Imperial Falace, Ryota, Japan, 21

Indian Institute of Management, Ahmedabad,
India, 348

Institute of Technology, Otaniemi, Finland, 374

Interama, Project for an Inter-American
Community, Florida, 224

Internal Facade of a Basilica, 408

International Exhibition of 1929, Barcelona, 147

lsaac Flagg House I, Berkeley, California, 367

kse Shrine, Japan, 166, 508

Isfahan (Fersia) Civic Center Plan, 346, 383

Isfiahan (Fersia) Safavid Plan, 364

The Island Villa {Teatro Marictime), Hadrian's Villa,
Tivali, B0, 134,272

Isutushima Temple, Hiroshima, Japan, 356

ITT Library Building, Chicago, llingis, 245

lzumo Shring, Japan, 88, 116

J

Jaipur (India) city plan, 287

Jami Masiid, Gulkarga, India, 399

Jami Masjid of Abmedabad, India. 404

Japanese Residence, 143

Japaness traditional house, 193, 236, 292,
3343357

Jasper Place Branch Library, Edmontan, Canada,
13

Jester House (Project). Falos Verdes, Californla,
413

Jewish Community Center, Trenton, New Jersey,
41,389

John Deere & Compary Building, Moling, Nlingis, 94

John F Eennedy Memorial, Dallas, Texas, 2658

Jatnsan Wax Co. Bullding, Facine, Wisconsin, 30,
269

K

Karlsruhe, Germany, 282

Faruizawa House, Country Retreat, 237

Katsura Imperial Villa, Byoto, Japan, 11,51, 113,
138, 266, 401

Kaufinann Desert House, Palm Springs, Califarmia,
9,251,241

Faufmann House (Fallingwater), Fennsylvania, 27,
187,241, 261

Kauwi Interpretive Center. Lonsdale, Australia,
378

Khasneh al Faroun, Fetra, 59

Eimball Art Museum, Forth Worth, Texas, 249

Kingo Housing Estate, Denmark, 151

Kneses Tiferesh Isragl Synagogue, Fort Chester,
New ‘fork, 270

Raoshino House, Ashiya, Japan, 352

Kresge College, Santa Cruz Campus, University of
Lalifornia, 259

Killliye of Beyazid I, Bursa, Turkey. 404

L

La Reche-Jeanneret Houses, Faris, 61

Lawrence House, Sea Ranch, California, 21, 203

Legislative Assembily Building, Chandigarh, India,
269, 347,575

Library, Eovanigmi, Finland, 419

Library. Seindjoki, Finland, 419

Library, Walfsburg Cultural Center, Germany, 124

Library in Rovaniemi Flan, Finland, 124

Library of Mount Angel, Benedictine College,
Oregon, 419

Linzoln Memorial, Washington, D.C. 7

Lingaraja Temple, Bhubaneshwar, India, 63

Lion's Caluin, ¥enice, 264

Livirg Foom, Samuel Freeman House, Los Angles,
181

Living Foom, illa Mjairea, Noormarkku, Finland,
181

Loy Lewis House, Libertyville, Wingis, 222

Londan Ciky Hall, England, 171

Longhouse {lroquals Confedgracy dwelling), 220

Lerd Dertry's House, London, England, 222

Loweell Walter House, lowa, 374

M

M3 [Memorial 9), Santiago, Chile, 3758
Wachu Ficchy, Fery, 20

Maison de Force (Prisan), Belgium, 229
The Mall, Washingtan, D.C., 7
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Manabe Residence, Osaka, Japan, 245
Manhattan (Mew York) city plan, 267
Marcus House [Froject), Dallas, Texas, 223
Marin County Civic Center, San Bafael, California,
386
Massachusetts Institute of Technalogy Chapel,
Cambridge, Massachusetts, 48
Maupertivs Project, 46
Meeting House, Salk Institute of Biological
Studles (Project). California, 237
Memorial 3 (M), Santiage, Chile, 375
Mendir, 10
Mencer's Castle [Fonthill). Doylestown,
Fennaylvania, 240
Mercharits' National Bank, Grinnell lowa, 267
Mile-high [Hinols, Skyseraper Frojest, Chicags,
llingis, 62
Miletus (Turkey) City Plan, 388
Millgwners’ Assosiation Building, Ahmedabad,
India, 143, 274, 421
Ministry of National Education and Public Health,
Fin de Janeing, Brazil, 193
Wloabit Frison, Berlin, 229
Iodem Art Museum, Caracas, Venezuela, 40
Mejdcar, Spain, 405
Monastery of 5t Meletios, 104
Montfazier (France) city plan, 572
Manticello, Virginia, 362
Mont St. Michel, France. 5. 141
Muogre House, Orinda, California, 199
WMorris Gift Shop, San Francisco, California, 267
Moeris House (Froject). Mount Kisco, New Yark,
241
Martuary Temphe of Queen Hatshepsut, Thebes,
20,278
Mortuary Temple of Fameses |Il, Eqypt. 291, 362
Mosque of Sultan Hasan, Cairo, Egypt. 51, 347
Mosque of Tinmal, Marocco, 244
Murray House, Cambridge, Massachusetts, 81
Museum, Ahmedabad, India, 368
Museum for North Rhine-Westphalia, Dusseldorf,
Germany. 81
Museum of Endless Growth (Froject). Algeria,
284
Museum of Western Art, Totyo, Japan, 284, 421

N

Maigu, the inner shring, lse Shrine. Japan, 308
Makagin Capsule Tower, Takyo, Jagan, 76
Malanda Mahavihara, Binar, India, 352
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Mathaniel Fssell House, Charleston, South
Caroling, 363

National Assembly Building, Capitol Complex at
Dacca, Bangladesh, 217

National Gallery of Art, Washingtan, D.C., 273

Nationz Garden Show. Cologne, Germany, 127

Rational Museum of Boman Art, Mérida, Spain, B3

Reur Yahr Apartment Building. Bremen, Germarny,
293

Hew Mummers Theater, Oklahoma City, Otlahoma,
233

Horthern Falace at Masada, Israel, 357

Horth indian Cella, 418

Notre Dame du Haut, Fonchamp, France, 29, 177,
186, 254

Notre Dame la Grands, Poitiers, Francs, 396

HNuraghe at Falmavera, Sardinia, 236

Nuremberg Charterhouse, 395

0

Dtelisk of Luxoe, Flace de la Concorde, Paris, 10

'heefe Residence, Santa Fe, New Mexico, 17

Dkusu Residence, Tokyo, Japan, 296

Divetti Headquarters, Milton Fzynes, England,
252

Dlivetti Training School, Haslemere, England, 376

Dlympic Arena, Tokyo, Japan, 404

Dlympic Sculpture Park, Seatths Art Museum,
Seattle, Washington, 107

Olympic Swimmsing Areng, Munich, Germany, 309

Olympic Velodrome, Athens, Gresce, 44

(ne-hatf House [Froject), 205

One Shelly Strest, Sydney, Australia, 172

Oriental Theater, Milwautes, Wisconsin, 271

0-tori, Toshagu Shrine, Jagar, 264

F

Falace of Charles ¥, Gramada, 577

Falace of Diocletian, Spalato, 363

Falace of King Mincs, Crete, 237

Falace of the Soviets (Conspetition), 366
Falaclo Gisell, Barcelona, Spain, 84

Falatolls Public Library, Falafolls, Spain, 107
Falazzo Antonini, Udine, 140, 292

Falazzo Chigricati, Vicenza, 328

Falazzo Farnese, Rome, 168,318

Falazzo Garzadore (Project). Vincenza, 185
Falazzo kseppo Forto, Vicenza, 329
Falazzo Medici-Eizardo. Florence, 93
Falazzo Ho. 52, 362

Falazzo Ficcolomini, Fienza, 205

Falazzo Fiebro Massimi, Rome, 5360

Palazzo Thiene, Vicenza, 31

Palazzo Vecchi, Florence, 394

Falazzo Zuccari, Rare, 263

The Pantheon, Rome, 101, 214,270,518

Farls {France] city plan, 268

Parish Center Chunch, Germany, 123

Parish Canter Church Interior, Germany, 133

Parterre de Broderie, Versailles, 113

The Parthenon, Athens, 260,316
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Fotala Falace, Lhasa, Tibet, 373

Foteries du Don, Le Fel, France, 52
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Washington D.C. ity plan, 288

Washington Monument, Washingten, D.C. 7
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elevated ground plane, 20, 21,117

&levation, 29

elevation and section, 29

enclosed cinculation space, 295

enclosed spatial fisld, 166-173

enclosure, x, 134, 161182, 184-185

enclosure system, xi

entablature, 15

entrance, 163, 208, 253, 262-27T5. Seealso
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grid crganization, 207, 242249

grid path, 277, 266-267

gridshell structures, 43, 171

ground plang, 9,19, 20,21, 123

arouped opening, 175
grove, 139

H

halls, 253

harmaric propertion, 513, 326, 327, Serdlse
proportion

heating, 134

hedges, 155

height, 145, 327, 345

higrarchy, 224—225, 351, 370-373

horizon, 9

herizontal elements, 111-133

herizental ling, 9

herizontal opening, 175, 180

horizontal plane, 27

housing complex Liyouts, 411
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heman form, 9, 251, 344

baman scale, 276, 298, 314, 330, 336340,
343, 344345, See alsoproportion; scale

hyperbolic parabolold, 42

I

Inakz-ma method, 335
interecfumniation, 324

interior design elements, 193
interior openings, 192

interior wall plane, 24, 155
interlocking spaces, 197, 200-201
Eterlocking volume, 62
intermediate space, 204
Isternational Metric System, 341
intersection, 276

koiic order, 320, 321

irreqular forms. 50-53

Italian palazzo, 168

J

Jahan (Shah), 103, 139
Japan, 334

Japamese farmers, 150
st 127

K

Fampen, Holland, 68

ken [measurement unit), 313, 334-337
Fleg, Pau, 1

Kyo-ma method, 335

L

Landings, 298, 300

landscapes, 107-108

Lag-tay 99

LeCorbusier. 46, 314, 318, 330-332, 423

leeath, -9

light, 132, 176, 178, 186189, See alsg
openings; skylight: windows: specific types of
wingows

ine, 1.3, 8-9, 380, 381

incar dlements, 10-13, 15-17

fincar form, 5, 63, G6-69

linsar organization, 207, 218-227

linear path, 277, 279-281

lingar sequences of rooms, 222-225
linear sequences of spaces, 221-222
ling to plane, 14

load distritution, 172

load paths, 172

load transfer, 123, 308, Seralsobearing wall
Louis Philkipe (king of France), 10

Louis XIV (king of France), 288

L-shaped plane, 23, 58, 135, 148153
L-shaped stair, 299

Lugsa, Italy, 259

Lyndar, Denlyn, 195

M

Mahal, Muntaz, 103, 139
manufactured proportion, 310
map of Fome, 105

marguez, 271

masonry. 307

masonryvault, 127

masonry wall, 309

mass, 16-19

material praportion, 307
mathematical proportion, 313, 314, 326, 330
mausolewm structure, 138
meaning, 422-423

measurentent units, 354, 341
mechanical scale, 342

membrane strusture, 509
minarets, 159

Madena, [taly, 259

medular building unig, 310
modular proportion, 313

Modulor system, 314, 330-333
Mogul mausoleum structure, 139
Mohamead Ali (viceroy of Eqypt), 10
manastery, 166

Moore, Charles, 195, 251
movement, x, 225-226, 252, See.also cirulation

multipls spenings, 176

N

natural light. see daylight
Nefertiti [queen of Egypt), 36
network path, 277, 288-289
niche, 165

non-load bearing walls, 170

0

chelisk, 5, 10,136

oblique approach, 255

oblique line, 9

off-center entrance, 263

off-center opening, 175, 176

off-center point, 4

open circulation space, 295

openings, 182185, 180193, Seealso
doorway; light: skylight; windaws; specific
types of windows

openings at corners, 178-179, 189

openinigs between planes, 180-181

dpenings in space-defining elements, 174=175

apenings within planes, 176177, 169

apposites, unity of 102-109

aptieal patterns, 92

ardering principles, 350351

grganization, 195-249

organization of form and spacs, 196, 276

orientation, 35

orthographic plans, 29

outdoor space, 161

overhead plane, 19, 111,126-133

P

Falladianvilla, 319

paraboloid, 42

parallel lines, T4

parallel planes, 155, 154-159

path configuration, 253, 276-289

path-space relationship, 253, 290-293

pattem, 15,92, 95,95,129,132, 145, Seralso
grid organization; repetition; thythm

pavilign structure, 128

pedestrians, 276

perception, . 92,102, 312

perola. 17,155

peripteral, 398

perpendicular axis, 6

perpendicular space zones, 23

Ferugia, Italy, 259

pilasters, 14

pacement, 371

planand section, 29

panar elements, 20-27
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plane, 1,3, 14, 15-17,18-19,92, 111-133,
175, 381

planz of entry, 7

plans towolume, 42

Plats. 326

plywood, 310

point, 1,3, 4. Seralsotwo paints
point elements, 5

polyhedran, 47, 54

parch, 271

portal, 256

portica. 271

position, 35

primary elements, 1-32
primary shapes 38

primary solids, 46-49
princigles, 349-421

privacy. 134, 157, 190
program, x

progression, 412

projected entrance, 263, 271
promenade, 155

proportion, 143, 305-340. Ser also scale;

specific proportion systems

propartioning systems, 311-340
prostyle, 398
peeudediptenal, 395
paychology, 36
prenastyle. 324
pyramid, 47, 56

Pythagoras, 326, 327

a
qualities of architectural space, 182-183

R

radial form, 63, 70-T1
radial erganization, 207, 228233
radial path, 277, 282-283
radial symmetry, 360, 361
ramp. 115, 258, 274, 280
ramped ground plane, 121
Fasmussen, Steen Eiler. 305
ratia, 326

rational forms, 170
recessed entrance, 263, 273
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rectangle. 41,58, 160, 315, 318

rectangular column, 144

regular form, 50-53

requlating ling, 316-319

Renaissance theories of proportion, 313, 314,
326-329

repetition, 9, 14, 397-417

fesidential anchitecturs, 151, 155

rhythm, 351, 396, 411. See alsrrepetition

Fome (ancient), 320-325

Fome, mapof, 103

root plang, 19,23, 29, 127-133

roof clab, 309

room(s). 24, 253

room height, 327, 345

room scale, 108

room shape and size, 327329, 335, 345

rotated grid, 78, 8253

rotation, 41

rotatioral surface, 42

round column, 144

Eowe, Cofin, 319

ruled surface, 42

5

saddle surface, 43

Salzburg. Austria, 259

scalar comparison, 346-547

scale, 92,104, 108,115,121, 145, 165, 176,
265.276. 298, 306,312, 341-347, e
alsahurman scale; proportion

section, 29

semiokics, 422-423

Serlio, Sebastiang, 327

shaku [measurement unit), 334, 335

shape, 18,19, 36-37, 371, 397

sheathing material, 310

shell structures, 43

Siena, Icaly, 259

sightlines, 122

single vertical plane, 135, 144-147

site. 20, 104-109. 122,151, 225-224

site adaptation, 223-224, 226-227, 240

site slope, 159

Sirtus ¥ (pope of Rome), 268

size, 92,176,191, 327-329,371, 397

skeletal structure, 243

skylight, 133, 175, 180, 181,187

solid mass, 103

solids, primary, 46-49

sound. ses acoustics

space,x, 18-19, 23, 24, 28, 29, 162-183,
252

space and form, 99-194

space-path relationship, 290-233

spaces linked by a common space, 197, 204-
205

space-time, x

space within a space, 197, 198-199

spatial continuity, 115, 121, 198

spatial field, 154-155, 160, 162,166

spatial field organization, 238

spatial grganizations, 206-249

spatlal relationships, 197-205

spatial systems, i

spatial tension, 62

spatial void, 103, 148

spatial volume, 103

sphere, 5,46, 56

spiral approach, 255

spiral path, 277, 284-285

spiral repetition, 412

spiral stair, 299

square, 58, 41,76, 161, 316, 527

square and circle, TB-21

square column, 144

square grid, 76

stabilicy, 8, 40,50, 149

staircase, 204, 302

stairs, 115, 280, 298-303, 343

stalrway, 253, 298-303, 344

steel, 307,309,310

steel joist, 127

stepped floor plane, 21

stepped ground plane, 20, 121

steps, 274

stong, 307

straight-run skair, 299

Stragboury, France, 2532

street space, 155

structural alass facades, 171

structural members, 129, 132, 134, 155



INDEX OF SUBJECT MATTER

structiral proportion, 30B-309
stroctural system, wi

stracture, x

subtractive form, 58-51
subtractive transformation, 54, 55
suight, see daylight

sut-path diagram, 187

sunsoom, 187

surface, 42

sarface articulation, 92-97, 112,166
sprface color, 18,19

symbolism, 4224235

symimétrical curved surface, 44
ymmetrical farms, 50
symmetey, 6,12, 351, 360-369
systyle, 324

T

technics, xi

technology, x

temple clasgification, 398
temples, 164

tensile structure, 127
terraced floor plane, 21
terraced ground plane, 20, 121

teture, 18, 19, 21, 82, 83,112, 114,132,

145,159
The Smitheum, 398
thickness, 9
3D printing, 173
three-dimensional form, 42, 110, 251
three-dimensional grid, 243
three-dimensional space, 12
three-dimensional volume, 18=19, 28, 144
4 opening, 175
tokonoma (picture recess), 354
tome, 112
topography, 20,122,155
tower, 5,10, 136
transformation, 54-55, 351, 418-421
franslational surface, 42
tress, 139, 155, 156
trees, niimiicking, 172
trellisgs, 17
triangls, 38, 40
truss, 127,171

T-shaped plang, 25
Tuscanorder, 321, 322 325

two-dimensional form, 42,110
two peints, 6—7, 12. Sezalso point

u

unity of opposites, 102-104

urban scale, 104,342

urban space, 22, 31, 162, 167, 259
U5 Customary System, 341
U-shaped plane, 135, 160165
U-shaped stair, 299

Y

wault, 127,171, 308

vaulted staincase, 294
wentilation, 154

Venturi, Fobert, i

wernacular arghitegture, Y4-75
Verpra, Italy, 259

wertical slements, 134173
wertical ling, 8, 10

wertical linear elements, 10, 135, 136-143

wertical apening. 175, 180
vertical plane, 27, 144147
vertical slab, 55

view, 190-183

Vignala, Giacomo da, 320
Yilla Foscari {subject), 305
visual continuity, 115
visual field, 102

visual inertia, 35

visual scale, 342=343
visual tension, 4

visual weight, 145
Vitruvius, 320, 398

void. see spatial void

volume, 3, 17, 18.28-29, 137, 145, 581

vebumetric elements, 3051
Yolwahsen, Andras, 138

w

wall, 14, 155, 158, See.alsobearing wall

wall plane, 19, 22, 23, 24,29
weather protection, 134
whesl, 99

windows, 24, 187=-182, 190-193, 342, 343,
544, 345, See alspopenings; skylight

wingdgw unit, 310

window-wall gpening, 175, 181

windsereens, 150

wood, 307, 309

wood bruss, 127

Y

Yarbus, Alfred L, 36
Yudell, Robert, 251
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FORM & SPACE

Space constantly encompasses our being, Through the wolume of space.
we move, e farms, hear sounds, feel breezes, smell the fragrances of a
flower garden in oo, 10 is 2 material substance e wood or stone. Yet it
is an inkergntly formlessvapor. 185 visual farm, its dimensions and scale,
the quality of its light— all of these qualities depend on our perception
of the spatial boundaries defined by elements of farm. As space beging to
be captured. enclosed, molded, and organized by the elements of mass,
architesture comes inta being.
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