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ABSTRACT

This study explores the idea of mutualism as a pro

cess of combining apparently oppositional elements into in

terdependent relationships. This combination creates an ar

chitectural system which provides greater value to its com

ponent parts and simultaneously establishes a larger more

coherent whole. It is through this process that a zone of com

bination is achieved, a zone that is perhaps more real and

which speaks to the complex fluidity of contemporary life.

The method chosen for the exploration of this thesis

involves the design of an architectural design/ build school

which focuses on a "hands on" approach to education to be

located in downtown Chattanooga Tennessee.

"..all experience requires an
element of interpretation, and
that seeing a whole thing in
one way will influence the per
ception of each individual
part."

M. Thompson

"Things derive their being and
nature by mutual dependence
and are nothing in themselves"

Nagaijuna

"An elementary particle is not
an independently existing,
unanalyzable entity. It is, in
essence, a set of relationships
that reach outward to other
things."

H.P. Stapp

IV



PREFACE

A trip to Europe these days makes one very aware of

the effects of time. Numerous historical monuments can be

seen wrapped in apparent exoskeletons of scaffolding. The

function of the scaffolding is one of renovation; an attempt

to resist the effects of change. Beyond the obvious function-

alism, however, is a striking imagery.

The initial impression given by this imagery is one

of juxtaposition, or contrast. However, a closer inspection of

these heavy, venerable monuments of stone clad with light

weight, temporary steel scaffolding points to an intriguing

and pragmatic relationship which consists of the simulta

neous existence of independence and interdependence. This

relationship can be refered to as mutualism. The Coliseum with scaffolding

Source: Andy Berry

Church with scaffolding

Source: Christina Heidel
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MUTUALISM

Philosophical Background

Since the Greeks the western mind has operated

largely in terms of dualities. The earliest Greeks regarded

dualisms as a useful way of dividing reality for examination.

The key to this process, however, was the overriding under

standing that these divisions were part of a larger whole.

It was not long before the understanding of dualisms

changed. Instead of being seen as part of a larger whole, the

different elements were viewed as oppositional. The evolu

tion of westem thought continued with this reductionism.

Science, viewed by many as the pinnacle of westem thought,

defines the world in terms of yes or no questions reducing

reality into a series of pieces without a clear understanding

of their essential relationships. The current search for the

Grand Unification Theory in physics is an obvious example

of the attempt to reassemble the fragmented model of real

ity.

The French philosopher Jaques Derrida has attacked

the westem mindset of thinking in terms of "binary opposi

tions". These oppositions consist of unequal pairings in which

one of the components is given a greater value at the ex

pense of its "opposite". The very name "binary opposition"

suggests an adversarial relationship.

This method of perception in terms of binary oppo

sitions appears to be largely a westem phenomenon. Eastem

thought also contains dualisms but percieves them in a dif

ferent way. Similar to the early Greeks, the eastem mind views

dualisms as parts of a larger whole.

The Japanese philosopher Miura Baien of the Edo-

period developed a philosophy of 'oppositional unity'. In

fluenced by both westem and eastem thought Miura's sys

tem bears resemblances to the later dialectical system devel

oped by Hegel. Miura, in accord with Indian Monism, real

ized that reality could be infinitely reduced into dichotomies.

Drawing of Baseball Hat Logo
Source: Author

Corinthian Capital/ Zen Garden

Source: Slesin (170)



Subsequently he began a process of unification in an attempt Everybody on earth knowing
,  , T X X -i-i-TT * that beauty is beautifulto realize reality as a whole. In contrast with Hegel s system ugliness

which created a synthesis through the destruction of the the

sis and antithesis (in much the same way energy is created Everybody knowing

by the mutual annhiliation of matter and antimatter) Miura's goodness is good
makes wickedness.

system recognized the mutually supportive existence of the

dualistic parts and the whole. For being and nonbeing

The contrast between eastern and western thought is together;
the hierarchical value placed upon the dualism by the west, other-
The existence of the dualism itself is a valuable method of ^nd short

perception. It can be argued that it is precisely the act of shape each other;
pairing which provides value to the components. Each part-

depend on each other;
ner in a pairing is more completely understood by referenc-

ing it with its "opposite". Derrida's criticism would be that make the music together;

one component is understood as having a lack of some qual- before and after
,, , j • >.1 r- follow each other."

ity which the other posseses thereby rendenng the former

inferior. This view is understandable when the components ^2x1

are viewed as opposing forces. Part of the problem may arise

from the perception of these "opposites" as polar forces rather

than as positions along a continuum. It is the nature of the

relationship that is vital. By combining these dualisms into

interdependent relationships a different perception arises; the

pairings become mutually supportive rather than opposing.

Each component is given a new value with the result of a

new factor: a system that contains both of the "opposites" at

the same time. The dualisic forces and the zone of combina

tion are now understood as partners in a triumvirate, with

each component contributing and receiving value from the

others. It is from this joining that the notion of the simulta

neous existence of independency and interdependency re

sults.



Independence/ Interdependence

Mutualism may be defined as "an interaction between

species" (or systems) "that is beneficial to both" (Moran 106). iuMVUimHWi

The important aspect of mutualism is the nature of the rela-

tionship. The interacting species are independent in that they '—

are components which have the ability to terminate and re- |HH||||^|pP^^,
form relationships. A certain amount of autonomy is allowed Delapidated Villa Savoy

to the part even when it is a component of the whole. At the Source: Mostafavi (8)
same time the existence of the relationship imparts a degree

of interdependency. The components may be viewed both

independently and as part of the larger whole.

Mutualism originated as a biological concept but its

existence can be seen in any system of relationships. Eco- ^ «
logical systems are an obvious model of inherently adapt- ' ^
able, and therefore stable systems, due to their complex webs .o ^

of independency and interdependency. Computer networks ' ■

I  fl
of human created arrangements of independency and inter- Diagrams
dependency. Architecture is also such a system. Source: Tschumi (17)



ARCHITECTURAL ISSUES

General Structure

The overriding idea which binds this thesis is the

concept of mutualism. This larger philosophical idea is ex

plored through the medium of architecture. For the purposes

of this argument the concept of architectural mutualism will

focus on systems of pairings as a staging point. Although

systems are by no means limited to a set number of partici

pants, a boundary must be drawn in order to produce a co

herent argument.

Architecture is expressed here in general terms as

the combination of program and site. The architectural is

sues are perceived as focused areas of the larger mutualistic

concept. These issues are interrelated and subsequently any

attempt at distinction is ultimately misguiding. Each rela

tionship is mutualistic in nature and consists of three parts:

the two "opposing" components and the zone of combina

tion.

Thesis issue:

Mutualism

Independence Interdependence

Arcliitecture

Program Site

Making Continuity

Craft Mass Production
\

Adaptability
/

\  /
Layering

Stability

/

Materiaiity

Interior Exterior
/  \

Fabric

Stereotomic Tectonic Individual Collective



Issue Specifics

Making

The issue of making deals with production. It arises

from the duality of craft and mass production. The craft pro- m\
cess precedes an mdustnal means of production. Craft im-

plies a high degree of value and care due to the nature of n

production: a handmade item produced by an individual in

control of the entire production process for a specific appli- W f
cation. Fig. 1: Illustrated Manuscript

Mass production arrived with the advent of the in- Source: Brown (24)
dustrial revolution and the subsequent increasingly efficient

methods of manufacturing. The assembly line nature of mass

production implies a lower economic cost of production but

also a lesser degree of care since products are produced by

workers less vested in the process and subsequently the final

product. Mass production produces goods for a generic con

sumer thus denying the individual the quality of specificity.

An obvious example of the schism between these

methods of production can be seen by comparing medieval

texts (Fig. 1) with modem day newspapers. Medieval monks

copied sacred texts by hand, painstakingly producing em

bellished works of art. The contemporary newspaper is fo

cused on diseminating large amounts of information to a mass

audience on a daily basis. Granted, the differences are due as

much to the perceived sanctity of the content as the means of

production but this raises a point of value. In a craft oriented

society, with limited means, only the most valued items are

produced while in a mass production society the value of the

produced often sinks to the level of the lowest common de

nominator.

mi
mm

\



Materiality

The issue of materiality is constructive in focus and

covers two aspects of the stereotomic/ tectonic duality. The ^ Jl
first aspect involves an understanding of stereotomic and

t  t t t e o esses

nature (Fig. 2). It involves the definition of form, or perhaps iH
more properly space, by the sculpting of the homogenous

material. In the purest sense this sculpting would involve the

subtraction of material. An extreme example of this reduc-

tive process would involve carving a cave out of solid rock.

blage (Fig. 3). It involves the combination of parts, whether jemple, India
homogenous or heterogenous, into a larger whole. The ma- Source: Smith (38)

jority of constructive processes are tectonic in nature.

The second aspect of materiality exists on a more

phenomenological level and deals with the physical proper

ties of a substance. Stereotomic materials, at this level, are

generally considered to have qualities of solidity and mas-

siveness. In contrast, tectonic materials are typically viewed

as relatively light and modular in nature. However, these clas-

sifications are somewhat misleading in light of the previ-

ously outlined understanding of stereotomic and tectonic as

Stereotomic materials, viewed from the phenomeno- i, \
logical perspective, might include earth and heavy stone while ||k^
tectonic materials would include steel, glass, and lumber. Ma- ^ n

terials such as concrete and masonry are not so easily classi-

Tied due to the percieved stereotomic nature of their finished Fig. 3: British Pavilion, Seville

form which contrasts with their tectonic method of assem- Moore (78)

bly.



Continuity

The issue of continuity is essentially environmental ^

in nature. Continuity focuses on the combination of adapt-

ability and stability. Adaptability is the ability to change, to

respond to a different condition. Adaptable systems change

to correspond to fluctuations and alterations within the larger

Stability is the existence of a system over a period of

time. The stable system is somewhat harder to define. It per-

sists, but it relies on an ability to change as a means for its

continued existence. These two conditions are actually

inseperable. pjg 4. Amiens Cathedral
The built environment, similar to "natural" environ- Source: Venturi (108)

ments, is also a combination of adaptability and stability.

From an architectural perspective the nature of building has

shifted from an emphasis on stability to one of adaptability

due to technology and the accelerated nature of the contem

porary consumer culture.

The architectural monuments (Fig. 4) that have been

preserved and passed down through time are testaments to

the value placed upon them by both their builders and sue- i
cessive users. These buildings serve as anchors for the social ^ ^ |
fabric of which they are a part, providing both stability and a -Y';

sense of continuity with a romanticised past that proved will- !|^
ing to make staggering commitments of resources to the con- ^ ̂ ̂
struction of such monuments. f -

Building in the last half of the twentieth century has "jHl .
been of a much different nature. Technology and its provi- 1^, iiflSR

sion of readily available resources has hidden the full costs

of building. With the relative ease and speed of contempo-

rary construction, architecture has often been reduced to an-

other consumable and a large quantity of buildings today are p^g Vegas
designed and built to be disposable (Fig. 5). Source: Venturi (36)

ife'ji*
mm
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Fabric

The issue of fabric is both a physical and social con- 'J,-
% -

cept. Fabric is comprised of the "opposing" forces of the

individual and the collective. Similar to a literal piece of fabric 1,1':- .
It:,. ■...

(Fig. 6) this issue is understood as being a combination of F
the collective and its individual parts. The term "individual" pf-'iF.
is used here to refer to an independent unit, or perhaps more v:''" ';
properly an independent system. The collective is seen as a T" • . '
system comprised of component parts.

A system's role as either an individual or a collective
is a matter of perspective. An "individual" can be comprised BBHH
of individual parts while simultaneously existing as a com
ponent within a larger system. The level at which the "indi
vidual" exists is a result of the subjective termination of the
process of reductionism. For example, a society is comprised
of human beings which are in turn comprised of functional
systems. These systems can be reduced into "organs" which
are in turn made up of cells. Historically, one of the concerns
of physics has been the search for the basic building block of
matter. Current thought understands matter as a series of
nested relationships. This understanding realizes the fallacy
in percieving a collective system as being oppositional to its
tectonic parts.

The issue of fabric extends beyond the obvious hu
man social example. All systems may be viewed as a collec
tive comprised of component parts. The city is a piece of
fabric, as is a building, and a material object.

Fig. 6: Woven Fabric
Source: Author



Layering

The issue of layering is perhaps the most complex HbI iSMP'■IH./ : I ' jPF
concept. It is primarily a spatial issue and is seen as the com- ® *
bination of interior and exterior. These terms should be un- ^
derstood as deliberately vague and do not necessarily imply Bi5|ill^ij|M
a physical relation to an enclosure. Rather, interior and exte- ^
rior delineate position within a sequence. This sequence may ^
exist on a variety of levels including spatial, temporal and ^

Fig. 7; Layered Imageconceptual. Source: Mayne (29)
Typically exterior refers to a condition of exclusion

while interior denotes inclusion. When the two are combined

a progression is achieved in which an exterior may also be
an interior and vice versa. This progression obscures defini
tive boundaries and creates a larger system.

Layering essentially becomes a process of combin
ing (Fig. 7) and a method of creating a larger understanding
of relationships. For this reason layering is viewed as the
issue which weaves the rest of the issues together.

LifeidM



THE PROGRAM

A Design/Build Architecture School "Today...I cannot imagine any
1 4.- r. other desirable view of the futureThe idealized program chosen for the exploration 01 , , . „ .

than an ecologically adapted form
this thesis involves the development of a design/build ar- of life where architecture returns

chitecture school. The term design/ build should be differen- to early Functionalist ideals de-

tiated from its use in the building industry as a designation "ved from biology. Architecture
will again take root in its cultural

for a form of project delivery. Here the term is used to de-

scribe a method of education which focuses on leaming by ture could be called Ecological

direct constructive experience. Functionalism.. .this view implies
_  X j-x- 1 j 1 .IX- j • a paradoxical task for architec-
Inmanytraditional educational settings design seems ^ ̂  ,

ture. It must become more primi-
somehow autonomous from the act of building. Construe- ̂ jyg more refined at the same

tion is relegated to the act of bringing physical form to the time; more primitive in terms of

previously concieved design. Architecture inherently deals rneeting the most fundamental
human needs with an economy of

with building; as such, it can be argued that the best way to

learn about the relationships between the design of architec- relation to the world...and more

ture and its built form is to physically construct. The posi- sophisticated in the sense of
tion taken here is that construction is another stage of the cyclic systems of

nature m terms ofboth matter and
designprocess. The main focus ofthe school, therefore, is to energy. Ecological architecture
bring together these seemingly separate forces into a more also implies a view of building

coherent combination. ^ than a product.
And it suggests a new awareness

in terms of recycling and respon-
General Program Issues sibility exceeding the scope of

The general programmatic issues are focused appli- life. It also seems that the
j,,, . . xi- j t.-x X 1 • 1 architect's role between the po-

cations ofthe previously outlined architectural issues of mak- , . . ^ ,
larities of craft and art has to be

ing, materiality, fabric and continuity. The issues of making redefined... After the decades of

and materiality are concerned primarily with the idealized affluence and abundance, archi-

function of the program without relation to a site. As an ide- i^^ture is likely to return to the
aesthetics of necessity in whichalized program, tbe intention of tbe scbool begins without „f metaphorical ex-

reference to a specific site and could subsequently exist in a pression and practical craft fuse

wide variety of locations. However, this idealized program into each other again; utility and
does have a certain degree of site intentions and certain site again united,
qualities were desired which would lend themselves to a Pallasmaa
potential set of mutualistic relationships.The issues of fabric

and continuity address the intentions of the program in re

gards to a suitable site. jq



The function of the school is essentially one of mak- "-"Our interest in the invisible
_  , ^ 1. 11 i j- world is in finding a form for it

ing. Through the use of a vanety of shops as well as studios . , . ™ • •
"  in the visible world. That is, in
and large construction yards this intention is explored in the breaking through the deceptive,
use of both traditional materials and methods of construe- visible and familiar guise to take

tion as well as experimental systems. Full scale construction atomize it, before re-
„  , , lating to it anew. The invisible

systems as well as Bauhaus influenced craft studios would ^
be utilized to explore construction from the scale of a build- is also not (only) a world ofnatu-

ing detail to a building system prototype. ral sciences, of invisible atomic
, . . . , , crystalline structures. With this

Matenahty is an obvious issue m a school centered ^ .
we mean the complexity ot a sys-

on making. This issue focuses on both the nature of materi- ̂ gj^j Qf relationships which exists
als as well as constructive processes. Material testing labs in nature, in an un-researchable

and an on-line library, in addition to the previously men- perfection, and whose analogy in
the realm of art and society inter-

tioned workshops and craft studios, enable students to ex-

plore the structural and phenomenological properties of ma- hidden geometry of nature, a

terials as well as their historical and constructive use.-Care- spiritual principle and not prima-

ful attention to the environmental consequences of harvest- appearance of na-
turc.

ing, processing and utilizing materials would also be ex

plored. (Herzog & de Meuron)

The school's emphasis on education extends beyond

the enrolled student population to the surrounding fabric.

Due to the "hands on" approach the educational goals of this

institution need practical application. Beyond the obvious

internal facilities of shops, material testing labs and large

construction areas, the school should seek to experiment and

apply its knowledge by constructing in the surrounding com

munities. It is through both the active constructive involve

ment within its context and its open educational intent that

the school will begin to form mutualistic relationships.

In addition to the relationships created within the

social and physical fabric, continuity with the larger surround

ing socio-economic and ecological systems are recognized

as paramount. These two systems are, of course, inextrica

bly linked. For this reason, part of the school's mission is to

construct with a clear view of ecological responsibility. Re

lying on the combination of adaptability and stability as a

model this ecological mindset should be applied on numer- j ̂



ous scales from urban planning to building details and should

be a major focus of the school's educational mission.

The school further emphasises the issues of fabric

and continuity through its temporal existence. Due to the

contextual mission of constructing the surrounding fabric the

school will eventually live out its usefulness. Using the eco

logical process of natural succession as a model the school

is understood as a pioneer species which is a first stage in a

cyclical process of growth. Once the fabric is constructed

the school will need to move to another area of potential and

need. It is imperative that the school not leave behind an

inflexible facility and site which would be costly and ineffi

cient to redevelop, but rather a flexible facility which could

serve as a model for future mutualistic development.

12
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Chattanooga, Tennessee
Chattanooga is located in

the southeastern comer of Ten

nessee (Fig. 8). Due to its po
sition on the Tennessee/ Geor

gia border, Chattanooga finds
itself in a boundary condition.
Nestled in a bowl and sur

rounded by ridges and the Ten
nessee River, Chattanooga has
natural boundaries which have

controlled and limited its

growth.
The past deteriorating re

lationship of the city's indus
trial development and its en
vironment has been an incen

tive for Chattanooga's major
developmental turnaround.
Recently, Chattanooga has pur
sued efforts to reach a more

balanced relationship between
its socio- economic renewal

and its ecosystem by focusing
on sustainable development.

The site chosen for the

project is located in
Chattanooga's southern down

town district (Fig. 9). Physi
cally, the local site exists in a
floodplain bounded to the
south and west by interstates,
to the north by the mass of
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downtown and to the east by
industrial development. It is
presently in decline and in need
of conscientious develop
ment.

The site's two block loca

tion (Fig. 10) is in the
Southside area which is under

current attention as the next

stage of Chattanooga's rede
velopment program. This area
is slated for a mixture of de

velopments including residen
tial, live/ work, entertainment

and eco- industrial. The inten

tion of the eco- industrial de

velopment is to promote eco
logically minded industries
which share resources and

waste products.
Part of the planning for the

area involves the creation of an

"environmental corridor" (Fig.
11) which would serve as both
a part of the proposed network
of public greenways and a via
duct for connecting the eco-
industries. An ecology center
and a "One Stop Shop", which
would house all of

Chattanooga's functions deal
ing with building permits, in
spectors and planning services,
are also planned for the area.

Fig. 11: Specific Site with "Environmental Corridor"
Source: Author
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Fig. 12: Railroads, Interstates, Roads and River
Source: Author

Fig. 13: Underlying Structures of the Local Site
Source: Author

Site Analysis

The analysis of the site be

gan with an examination of the

city. A casual look at the streets

(Fig. 12) reveals much about

topography. The gridded street

network exists in the flood-

plain of the Tennessee River

while the more chaotic ar

rangement of streets weave

themselves over the hilly ter

rain. In addition to the natural

forces, the railroad and inter

state system have played a sig

nificant role in Chattanooga's

development.

Early in the site selection

process a fairly specific site

was defined. An examination

of the area (referred to as the

local site) around the site be

gan. Once again the structur

ing forces within the area were

analyzed resulting in a com

posite mapping (Fig. 13). This

mapping examines the rela

tionships between topographic

forces, street grids, block struc

tures, functional and implied

zoning, geometries, axial

forces and cardinal directions.

This layering allowed for a

clearer understanding of the

forces that have produced and

continue to affect the site.
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Finalized Site

As part of the local site

analysis a serious consider

ation was given to the combi

nation ofthe idealized program

and the specifics of the site.

This resulted in a refining of

the definition of what was to

be regarded as the site.

The finalized site (Fig. 25)

is in a pivotal position within

the city. It exists as a zone of

combination between the

downtown massing to the north

and the underdeveloped, more

open Southside on a different

grid. The site's position also

makes it the "headwaters" of

the proposed environmental

corridor. This role establishes

the site as part of the network

of Chattanooga's greenways.

The finalized site is currently

spread over two blocks. The

first piece is a whole block

bounded to the east by Market

Street and to the south by 13th

Street. The second piece is a

fragment of the adjacent block

to the west. The massive TVA

complex provides the northern

edge for both pieces while they

are split physically by Broad

Street. The northern edge of the

southern eeometrv further sub-
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Photo Assemblage of Site as Viewed from the TVA Complex

' 1 divides the site. This implied!edge separates the northern
wedge shaped piece from the

block which exists within the

' / southern geometry.

The eastern block contains

three existing buildings and is

adjacent to the proposed loca

tion of the "One Stop Shop".iThe fragment is currently an
open space being used as a

parking lot by the TVA com

plex.

View of Site Looking Southwest Toward the Existing Builings

'l!

View of Site Looking South Down Broad Street from TVA

View of Site Looking Northeast up Broad Street Toward TVA



ARCHITECTURAL INTENT

Program/ Site Relationship

Typically, the process of architectural development

involves the establisment of a purely idealized program. This

is followed by the search for the potential site which then

undergoes a process of adaptation to make it conform with

the programmatic requirements. From this perspective the

landscape is always subservient to human intention. The

opposite approach, a rare and refreshing phenomenon, would

involve the creation of a program based on the needs of a

site. The combination of these two approaches conforms to

the idea of mutualism explored in this thesis.

The format of this document contains an initial divi

sion between the idealized program and the site. This is un

derstood as a staging point for a mutualistic process of de

velopment. An initial intention must exist before develop

ment. However, the development of program and site should

be mutually supportive. The site will place limits and pro

vide opportunities for the development of the program and

vice versa. Similarly, just as a program may require certain

site attributes, so may a site suggest certain programmatic

functions.

Rather than approach the project with a rigid pro

gram and a site analyzed in terms of its potential for pro

grammatic plundering, both program and site were viewed

as malleable. The process of site analysis influenced the con

cept of the program. The program/ site relationship would

be further developed through the design process resulting in

a further adaptation of each component. Certain aspects of

both program and site stayed constant and provided some

measure of stability. This general framework allowed for a

greater flexibility for changing needs.
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Program Summary

These spaces are roughly categorized according to

potential users. There is however a great deal of overlap. For

example the public facilities will be utilized by the school.

School Facilities:

Studios

Workshops (Wood and Metal)

Material Storage

Instructors' Offices

Classrooms

CAD Lab

Administration Offices

Building Yard(s)

Public Facilities:

Library (with Intemet Access)

Lecture Hall

Exhibition Areas

Conference Rooms

Craft Studios (with Kiln)

Cafe (with Kitchen)

Residential:

Adaptable Apartments

Communal Kitchen(s)

Laundry Facilities

Recycling Facilities

Communal Recreation Spaces
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DESIGN INVESTIGATION

A Note on the Format

The program and site analysis are part of the design

process. Subsequently the division of these elements for the

purposes of this document are somewhat misleading. A con

tinuing analysis of both the program and site remained con

stant throughout the process; a new synthesis in thought of

ten necessitated a reexamination of earlier assumptions. The

whole process is therefore cyclic in nature.

The sketches, models and precedents have been ar

ranged in a rough chronological format. This was done to

show progression and development. Each page deals with

one specific part of the project, whether the site as a whole

or one of the pieces within it. Each part was being designed

simultaneously resulting in the arrangement of each page as

a developing subplot within the larger story. These subplots

weave in and out of each other so that though the pieces may

appear and reappear the story as a whole develops in a co

herent marmer.

The design process outlined here is by no means com

plete. It is a carefully selected dialogue which represents a

steady progression to the "final" solution. The design pro

cess is by no means linear. Its true cyclical nature involves

missteps, tangents and backtracking. Most of this has been

edited resulting in a more straightforward, idealized version

of the process.
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Process

The constant underlying

concept driving the design

dealt with separations and

combinations of forces into a

larger whole. This resulted in

an understanding of the project

I  in terms of twos and threes.

The beginning sketches

were begun before the prelimi

nary program and site analy

sis were completed and show

a slight shift fi-om the finalized

site. However, they do show

some early moves which were

to remain essential throughout

the rest of the process.

One of the first decisions

involved the division of the

programmatic functions into

.w two pieces. The first piece was

^  intended as a flexible proto-

?  type infill building that would

contain the production and

I housing elements of the pro-

(  I gram while the other piece

^  would be a figural civic build-
^ ing which would contain the

display functions and serve as

a stable anchor for the urban

fabric.

A third element, the

parkspace, was added to the

program as a result of the need

for an open greenspace.



Fig. 26: Existing Abandoned Auto Showroom
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Fig. 27: Existing Abandoned Manufacturing Facil ity

Fig. 28: Existing Abandoned Train Shed

i

i  . ■"■
r*.^- -.nv « I p»

t :
*  \

. v""

Fig. 29: Existing Abandoned Railroad Bed

Three different attitudes

were taken towards the exist

ing site buildings. The first at
titude was one of removal and

was directed toward the old

I auto showroom (Fig. 26) at the
■; northern end of the site due to

^9| its poor position in the fabric.
The second building was a

manufacturing facility (Fig.
■||n 27). It is an unremarkable
kB^ building but does have poten-

tial for transformation. Its cen

tral loadbearing wall divides!the building. The northern half
would be removed to allow for

the cross fabric while the

southern half would be gutted
leaving a usable shell.

."I'JS The train shed (Fig. 28) is a
I linear building which provides

a valuable edge for the eastern
side of the site. Subsequently,

.4.

""it was renovated as a usable

part of the program.
J  The concem with reuse ex-
I tended beyond the adaptation

,  I of the existing buildings. The
-Ivl abandoned railroad track (Fig.

29) provided the potential for
HH a reuse, in a more romantic

sense, of past infrastructure.
The demolished buildings were
viewed as potential material
sources (Fig. 30).

Fig. 30: Potentially Reusable Structure



The next step involved the

method of intervention. The

need for an edge was identified

which would front Broad Street

and enclose part of the site. A

linear footprint conforming to
\

^.. the southside grid was added
along Broad Street. This move

^ combined with the existing
train shed and the gutted shell

to define an exterior building

L  yard.

%  The northern terminus of

this linear edge was initially es-

\ ̂  tablished at the edge of the
A \ 1 southside grid structure al-
J) though a possible fragment to

the north was considered for

Y housing the display functions.
The southern terminus of the

edge was more arbitrary. There

was not enough program to

support a complete edge. The

In.,) building was intended to allow
for future expansion and could

serve as a prototype that could

be extended over the rest of the

site and even further through

the southside area.

The next element that was

added was the crane run. This

was located over the remains

of the rail line. The crane was

established as a means of mov

ing materials across the site.
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1  Conceptually and program-
I matically the site was divided
» into three separate pieces.
1 However, these pieces contain
I a great deal ofoverlap. The first
I piece consisted of the previ

ously considered production
facility which exists as part of
the southern geometry. The
wedge- shaped park fronting
TVA was divided into the two

remaining pieces by Broad
Street. In order to preserve the

'' continuity of the park Broad
^ Street was elevated creating an

object within the landscape
rather than a divisive edge.
This allowed for the unhin

dered flow of pedestrian traf
fic within the park as well as
creating a landscape experi-

.. ence for the motorist. However

.  the division of the parkspace is
* still suggested. This was en-
i' couraged by allowing the west-

em part of the wedge shaped
% part to remain open and unpro-

grammed while the piece lo-
^ cated to the east of Broad Street

would contain the public dis
play functions of the program.
These functions would become

figural due to their placement
j within the open parkspace.

The division of the site into
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'  .'■, -^"""1 three elements corresponded
■  with a developing understand-

ing of the roles of each piece.
.. .' ' \ I The southern production facil-

T  I ity is concerned with building
^' ''"T ^^  " Z while the western parkspace is

I?; ' * about urban landscape. The fig-
?  j ]■ ' ural element of the parkspace
;;l. ' is the zone of combination and

I'V  is concerned with building
• i t •

■ within the landscape.

A series of site studies was

produced in an effort to under-
? stand the relationships between

1  I the three elements and the lo-
'  "v f cal site. The studies dealt pri-

"  ■, marily with the parkspace since
I the larger moves within the

'  ' ■ ■ ! 1
r  I !' production element were basi-

. \t  j cally resolved.
■  ' ' ! I:  I I The studies attempted to
i  i ^ understand both the nature of
I  ' 1 i the parkspace and how to make
ta !r.-. 1-

the display element figural. The
linking joint function of the

m

' \ ' .J display zone was also an im-Vv ■ vt*
portant issue. Topographical

I". ' changes, vegetation, massing
i - * , studies, urban geometries and

circulation routes were studied

■; ]' ' in order to properly define the
; t '

.i f -' role of each piece.
{  'I'). I The studies resulted in sev-

, jfi 1 eral moves. The implied edge
'  K ' ^If, ! dividing the southern geometry
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^  wedge shaped park
^  was emphasized by building up

X. ' / \' , ._^V the mass within the southem

i  ̂ geometry. This was to be ac-i  1 t complished using both build-
n  1— -' ing mass as well as dense

1 1 > I plantings of trees.This also
ji j '// ' #'M I served to emphasize the open-
|j I ij 'I '1^ I •>■ I ness of the park space and sub-
|v|:|i 1*.; J sequently the presence of the

1  { f : n. -l I figural display building within

The mass to void relation-

ship was further explored by a
series of massive excavations

'/ ' within the parkspace. This

K- \ "" 'Ik i ^ served several functions. First
it provided a contrast to the

1  of TVA and the built'  1 ft up southem geometry while
I  '|Li ^ ' ! further emphasizing the im-
I r ? I V plied edge. It also provided aI gi[g^ 1 stronger continuity across the

parkspace by emphasizing the
%, iH», 8«- park as a larger landscape over

which Broad Street passes. The
excavations also became an

V  opportunity for creating a kind
\ 1 I archealogical dig through
\  I which to better understand the

,  ::i urban land as a highly con-

1 _ ̂  structed landscape.
^  This series of moves created

a strong division between the
parkspace and the production

1
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facility. The next moves sought
to establish strong connections
between the figural parkspace
and the production facility. The
primary move was the continu
ation of the southern geometry
into the parkspace. This re
sulted in the creation of an ex

cavated "garden" and a corre
sponding plinth of the same
footprint. The plinth's position
within the wedge- shaped open
park made it a figural base
upon which to place the display
building.

The bridging of the crane
across the excavated garden
space created a circulation
spine which allowed for the
movement of materials and

people across the site corre
sponding with the bridging ef
fect of elevated Broad Street.

This also served to better con

nect the production facility to
the figural display both in
terms of circulation and

through the potential for mov
ing built works from the pro
duction areas to the display ar
eas.

The excavation of the build

ing yard also created a connec
tion with the northern excava-
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After the major site moves

had been established a more

serious consideration was

given to each piece.

; : The edge building was stud-
.N. •

ied in terms of flexibility and

its relationship to the existing

shell. Programmatically this

^  . building would contain the de-

sign studios, offices, class-

rooms, administration, library

and housing associated with

the architecture school while

the existing shell would con

tain the production shops.

The building's role as an

edge was the subject of several

initial studies. The first consid

erations were heavily influ

enced by the previously men

tioned stone monuments of

Europe clad in light steel scaf

folding. Subsequently the com

bination of stereotomic and

tectonic building assemblies

were juxtaposed more in terms

of imagery rather than as a co

herent scheme for the building.

The idea of the edge dominated

in these first studies in that the

rest of the building was placed

behind the dominating wall.

The edge also played a role as

a backdrop for part of the ex

isting shell as a figural move.
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The development of the fig-
ural building was to be a much
more complex problem. The
issues explored in this piece
reflected evolving personal at
titudes towards the relationship
of building and landscape.
Whereas the edge building sits
"lightly" on the land the figural
building was intended to be
much more integrated.

Programmatically the fig
ural building contains spaces
intended for the public's use.
The intended spaces consist of
an exhibition hall, conference

areas, a lecture hall, adminis
trative offices and a cafe. These

functions are intended to con

tinue the school's mission of

education by offering public
displays and lectures on sus
tainable development in terms
ofboth planning and construct
ing.

Initially the building was
intended to sit upon a rammed
earth plinth in order to empha
size its presence. Massive
rubble walls were considered

both as a means of reusing the
demolished buildings and as a
way of sheltering and empha
sizing the glass box container
which contains the program.
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The figural presence of the

display building was empha-

^  sized in these early schemes by
I  the contrast of several ele-
[I ments. The massive rubble
||| walls and plinth would contrast
^ with the light glass box and an

ephemereal canvas roof while

being tied together by a sculp

tural observation tower.

The desire to integrate the

figural building into the land

scape caused a reconsideration

of the nature of the plinth.

From the approach it would

appear as a plinth but upon en

gaging the building one would

realize that the plinth was ac

tually part of the building.

Due to the increasing com

plexity of the building's rela-

\  tionship to the landscape a

strategy of simplification was

used in respect to the formal

and material elements. The re

sulting desire was to create a

deceptively simple appearing

building from the exterior that

I would be revealed in its spa-

I tial complexity as one engaged

I  The tower element and the

^ canvas roofwere eliminated to
I favor of a much more platonic

i initial appearance of form.



Fig. 31: Onyx Cultural Centre by Jean Nouvel
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Several precedents were ex

amined in an attempt to de

velop strategies for enclosing

the complex interior within a

tight container. These studies

dealt primarily with the skin of

the building and emphasized

materiality.

The Onyx Cultural Centre

(Fig. 31) by Jean Nouvel is a

figural building due to its po

sition, pure geometric form and

exterior. The value of this

project is in its screen skin

which creates a layering effect.

The building is sheathed in a

homogenous skin but due to its

semi-transparent nature the

exterior of the building is sub

tly articulated by the variety of

functions inside.

The Dominus Winery (Fig.

32) by Herzog and De Meuron

is similar to the cultural centre

in its primal exterior which

encloses a variety of interior

spaces. This project houses a

largely glass box within a sepa

rate skin of basalt rock bound

in steel mesh.This project,

combined with observations of

interstate retaining walls,

served as the inspiration for the

rubble walls of the display

building.

Fig. 32: Dominus Winery by Herzog and de Meuron



gtrn4.i0IP^

\ \) «. OrritCf
\ \

or>»«ju5#/
oi(in-eM>

3  *"

:/L™l
t  •

"~ Hill n '

nii~Tri|i 4 -r- Tr ii^

The continuing develop

ment of the edge building fo

cused on a process of zoning.

This delineation would be ac

complished by the layout of

structure and the articulation of

building skins.

In order to make the edge

building highly flexible there

needed to be an establishment

of the stable public service

spaces which would allow for

the more private served spaces

to be highly adaptable. The

public service spaces consisted

primarily of circulation (people

and services). The extent and

location of these spaces needed

to be highly defined. The indi

vidual infill spaces needed only

a minimum level of definition

due to the adaptable needs of a

changing population.

The zoning of the building

occured three dimensionally.

Circulation was defined by the

establishment of vertical ser

vice cores and a central corri

dor. Adaptable spaces were de

fined so that they would be able

to expand both horizontally

and vertically. For example an

apartment could occupy a

single structural bay, several

bays or even multiple floors.



Fig. 33: Saint-James Restaurant Hotel by Jean Nouvel
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I Zoning of the building cre
ated a layering from the public

interior street to the private in

terior spaces and culminated in

an exterior zone which was

considered as a potential

"porch" for the private spaces.

An expression of the relation

ships between the collective

nature of this exterior zone and

its individual components was

sought through the building's

skins. This combined with a

desire to create a layered exte

rior and resulted in the idea of

.  a facade which could be enliv-

'y: ened by individuals articulat-
ing their respective space.

Each face of the building

f  has a different nature and sub-

sequently required a different

"• face. The side facing Broad

Street is the most public face

of the building. A large screen

similar to a billboard would

cover the "porch" spaces on

this side of the building. Simi-

lar in nature to the screens on

the Saint- James Restaurant

^ Hotel by Jean Nouvel (Fig. 33),

| this skin would appear as one
I large metal screen but would be
1 made up of individual operable
I panels whose use would create

'  I a dynamic exterior.
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Fig. 34: lesThermes Hotel and Spa-by Jean Nouyel
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On the Broad Street side,

the intersection of the edge

building with the existing shell

gave rise to a different facade

condition. The "porch" zone is

removed giving rise to a glass

facade and emphasizing the

]  presence of the remanent of the

^ existing shell.
The southeastern facade

overlooks the building yard

and train shed. This more pri

vate nature of this side of the

building combined with direct

gain solar considerations and

resulted in the consideration of

a more individualized and flex-

ible facade expression.

In contrast to the metal

screen considered for the Broad
mr

Street facade, this skin would

be composed of wood. A de

lineation of floors and struc

tural bays would be represented

in this facade resulting in dif-

^  ferent uses of the material.

Similar to the individual

expression within the collec

tive metal screen "billboard",

this facade would utilize mov

able louvred panels. Once

' again Jean Nouvel's work was

•  studied specifically in the form

of the les Thermes Hotel and

n  - Spa (Fig. 34).
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These skins are tectonic and

were meant to represent the
individual and adaptable nature
of the enclosed spaces. This
contrasted with the developing
structural system of the
building's interior. The prag
matic consideration of how to

place the intervention through
the existing shell without dis
rupting its foundations resulted
in the idea for a structural

bridge. This evolved into a re
inforced concrete truss that

would be supported by the con
crete service cores and would

span the existing shell creating
an open floor plan. The service
corridor would exist within the

truss.

The idea of mutualism was

carried into the process of con
struction. The idea was that the

truss would be poured in lifts
and that after each stage a light
steel scaffold would be raised

to act as a staging area for the
next lift. This scaffold would

receive support from the truss
and would be left after the

pours as the structure for the
individual spaces. The concrete
formwork would then be re

used as the floor decking.
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The developing understand
ing of the display building was
heavily influenced by the
Kunsthall (Fig. 35) by Rem
Koolhaas. This important
building deals with several im
portant issues.

The Kunsthall contains sev

eral different programmatic
functions within a tight form.
The interior is very dynamic
spatially with each part of the
program finding its own ex
pression while being visually
linked with the rest of the

building. A circulation ramping
system ties the pieces together
and allows a progression
through the building that is vi
tal to an understanding of the
spaces. The interior of the
building also takes on a topo
graphic feeling due to the spi-
raling and movement of the
floors. The ground itself seems
to slide into the building to be
come the lowest in a series of

interior landscapes.
The display building is very

similar to the Kunsthall in the

separation and linking of its
diverse programmatic elements
by a circulation ramp. The in
terior transparency between
spaces and the feeling of float-

Fig. 35: Views of the Kunsthall by Rem Koolhaas
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^  ing landscapes were also ex-

jp" plored.
"pS The next stage in the figural

building's development was a

consideration of the interaction

of the building with the land

scape. A series of landform

models were generated in an

effort to obscure the definite

boundary of where the build

ing stopped and the landscape

.. started.

What resulted was the ap

pearance of a plinth which was

really an excavation defined by

the large rubble filled retaining

walls. The building would ap-

to sit upon this illusory

plinth while in reality it would

extend into the excavation. The

contoured landscape would

then flow into part of the build-

ing to become the floor of the

leeture hall. The circulation

ramps link the interior spaces
k  . . . .

while dividing the interior of

the building into two pieces.
V^' rr^lThe eastern piece is seen as a

— fragment of the edge building

^od reflects those attitudes in

the way it touches the ground.

The western piece is integrated

into the land and is seen itself

_  as a series of stacked land-
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Only the relationship of the

landform mass to the figural

building is resolved for the

parkspace. The further problem

of defining the role of a mate

rial parkspace in an urban set

ting is beyond the scope of this

achitectural investigation.

Carol Bum's article On Site

and some of the landscape

work of Adrian Geuze proved

to be major influences on the

developing attitudes toward ur-

2 ban landscape. Rather than cre-Iating an idealized, romantic
garden, a purely stereotomic

strategy of unearthing a

materialscape was explored.

Several studies of topo

graphical manipulation were

made which explored the con-

if trast of a flowing landscape

^ with the controlled grid of the
'  rest of the facility. Most of

these moves seemed highly

contrived and were disre

garded. In the end a simplified

approach was taken in which

the park's edges were bermed

to create a boundary against the

' mass of TVA. The rest of the

^  park was allowed to flow un
der elevated Broad Street and

into the rest of the facility.
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Fig. 36: Excavations Fig. 37: Edges

Fig. 38: Existing Buildings Fig. 39: Crane Run

■e

Fig. 40: Concrete Structure Fig. 41: Core End Wall

The building of a working
model which would explore
the site relationships and the
process of construction was
utilized.

The model began with the
landform excavations (Fig.
36), the purely stereotomic pro
cess of construction. The im

plied edge of the southern grid
and an edge defining circula
tion across the site were then

given form by the placement of
concrete retaining walls (Fig.
37). This was followed by the
addition of the retained exist

ing structures (Fig. 38) and the
imposed crane run (Fig. 39).
Construction of the edge build
ing began with the concrete
cores and trusses and the light
steel structure (Fig. 40 - 43).
The structure was continued

across the site beyond the en
velope of the edge building
both to create a fenced edge for
the building yard and to sug
gest the nature of future expan
sions. The next step involved
the roofing of the edge build
ing (Fig. 44) by using compos
ite wood and steel trusses

which would span across the
steel scaffolding to allow for a
free upper floor plan similar to

Fig. 42: Steel Scaffold Fig. 43: Structure Plan



Fig. 44: Edge Building Roof

Fig. 45: Site Plan with Added Roof Over Existing Shell

Fig. 46: Rubble Wall Fig. 47: Internal Building

t

*  ' 'the ground floor.

A roof was elevated over the

^  existing shell in order to create

^  workshop area (Fig. 45).
This roof was supported by re-

using existing trusses from the

demolished buildings and its

raised height allowed for clere

story lighting. The edge build-

^ ings skins were then added be
fore attention turned to the fig-

^ ural building.

^  1 The placement of the rubble
j wall defined the "plinth" (Fig.

j ̂ M|M 46). This building was clad pri-
j  marily in glass (Fig. 47) before
1  ̂ the addition of the second skin

n  .. (Fig. 48 and 49). This skin con-

sists of two types of screens, a

louvre system and a

^ I MUU metal mesh system. The wood
HUPPH louvres covered interior spaces

while the metal screen covered

the exterior areas. This allowed

for the use of a platonic shell

^  which began to reveal the com-
plex play of interior spaces.

'  *y . I This vocabulary was contin-
jr M ued in the facade of the entry/

administration area of the edge

.  . building in order to establish a

definite connection between

^  the two.
j

Fig. 48: Added Skin Fig. 49: Exterior Screens
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Fig. 70: Semi- Private Edge

Fig. 71: Private Flexible Interiors

Fig. 72: Individual Served Zones

Fig. 73: Collective Service Zones
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EPILOGUE

Certain self criticisms arose jfrom a retrospective look

at the project. The primary fault in the project is the almost

oppressive amount of control. For a thesis advocating a se

ries of balances there seemed to be too much in the way of

imposed limitations. This is perhaps partly due to the role of

a single designer in the project. Due to the sheer complexity

of mutualistic relationships it seems naive and antithetical

to attempt to establish these systems alone. Mutualism would

advocate groups of specialists and lay people working to

gether. However, sole authorship is the nature of the thesis

process so certain shortcomings are to be expected.

In retrospect, the architectural project attempted to

handle too many issues. As such, parts of the project lack the

extent of exploration that other parts received. However, too

narrow a focus would not have allowed a satisfactory explo

ration of mutualistic cormections.

Finally, it should be noted that this project represents

the begirming of an investigation of the idea of mutualism.

The more the topic was explored the more vast and seem

ingly boundless it became. The design of the project became

increasingly complicated as the connections seemed to mul

tiply. Although complex, I am convinced that this kind of

mutualistic connectivity in design is necessary in our increas

ingly intercormected world. As a philosophical approach the

idea of mutualism extends far beyond the limitations of ar

chitecture.
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