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absiract

This document and subsequeni design explote ideas and theories sutounding aspecis of the Machine, Modernism
and Speed In an allempt! to coalesce the ever changing face of technology with our architectural position In a
technological world. The theorelical exploration is then franslaled Into the practical application of Indusirial
archlieciure, while exiending the preconceived boundaries of an archifectwre for indusiry, The Formula One racing
Industry is a calalyst for constant change in the design envikonment and as such proved an appropriate program for
an aichileciure capable of responding to the same criteriq,

The process ol designing a faclory for the design and manutaciure of the Formula One race car involved an
understanding of the changing face of industry and Its relationship fo ihe machine; providing the stage for the
integration of indusiry and a reconstifution of the Modern ideclogical concep! of the machine aesthetic. The
interpretation of the machine aesthetic, as imagery contingent on the position of a soclety in a fechnological erq,
Is therelore opplicabie to any cullwal condition of imagery, despite fs roots in Modernist theory. ideas and products,
generated out of high-tech indusiry redefine the scope of loday's machine aesthetic and what can be deemed
Modern archifecture and lead fo design representalive of its piace in o lechnological sociely, capabile of responding
1o the ever changing needs of industry.

force lines generoled om site infivences played a delermining lactor in the design's massing, landscaping and
program distribution while the struclre, consruction and materiality of the factory design ate dicectty indebled to
the design and manulacliwing processes established in the delineation of the Formula One car.

keywoids
machine modern spead industry formuta one high-tech archilecture
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We arew near {o the snarting teasts and faid our hands on thew butning treasts.
Then | tung mysell kke a coipse on a bier across the seal ol my machine, bult sat
up al once under the steefing wheel pobed ke a guiatine blade against my
stomach. !

£ I. Maninothi

This excerpt lrom the prologue of the 1908 Fulurlst Manifesto cullines a vivid description of an eaily motor 1ace
through the suburbs of Milan, This very pro-aulomobile reference, one of the firs apprecialions ol the pleciwable
aspects ol motoring (o appear In Ewopean literalure, serves greal cullwal imporl in that in order 1o hold o motor
race there needs lo have been access o a lair number of woiking vehicles and drivers. It shows that by 1908
cerlain individuals were no longer passive reciplents of technology bul aclive parficipants. Mechanical equipment
which was once the domaln of the professional engine driver and "the ship's engineer was now brought within the
gasp of the wealthy amatew,?

Reyner Banham describes the automobile as being the symbolic machine of the First Machine Age.? Wilh the
avtomobile, ideas of mechaniiation and technalogy ware brought 1o the power holding clases of society, Prior to
fhe production motor car, mechanization had been localized in the hands of the working classes. With the dynamics
behind a sockilly acceptable mode of mechanizalion come a changing view of mechanization, lechnology and
Ihe oulward appearance of soclety. “The barier of Incomprehension that had stood between 'thinking' men and
their mechanlzed envikonment throughou! the nineleenth century was dissolving.™*

The quick adoption of the motor car as a symbol of the machine age by Marinelti and his flends gave industry @
psychological prestige which was rapldly manitest by a radical change over 1o a technologically minded society
and the basls ol Fulurlst thought, for which Marinettl was the lounder,  Since then the molor car stands as the best

exampie of conlinuous product evolution in the history of lechnology, acknowledging tradition and history, yet
treed lrom iis servitude,
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Allempls have been made in the past lo reconcile the praclice of architeclure with the ongolng changes of
fechnology and yel an architeclure capable of evolution within a technotogical era seems sporadic al best,
Thvoughout tha course of Ihis Master's Degree Project, involving the integration of a technological industry {Formula
One Racing) witharchilecture {a factory for the design and production of the Formula One racing car) a reconciliation
between the ever changing standards of technology and the time honored vocabulaty of archilectwal practice
will be explored, The invesligation Into ideas and concepls of speed as they relate to theories of the machine and

1o Modernism and uliimately, to architeciure, acls as the foundation for this project as a basls for an architeciure of
indushy.

The constantly changing face of industry as a representation of acceleraling technology and ifs relationship lo the
machine provides the stage for the integration of industry and Modern ideology. The basls lor Modernisi thought In
i1s response 1o the machine aesthelic will be exlended pas! the readily acknowledged dales of Modernlsm to
include ideas generally accepled as belonging lo the realm of industrial design. These Ideas and thek products,
generated out of high tech indusiries, wili be shown 1o be a conlinuation of the basic premise of Modernist thought
In s quest for a machine aesthetic, and therefore a continuation of the “Modern™ in what is generally acknowledged
lo be a "Post-Modern” world, The scope ol a Modein archilecture is therelore expanded and redefined as an
architecture truely represeniative of its place In a fechnological sociely, responding fo changes forced upon It by
the conslantly acceleraling speed by which we live.
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norchiloc i, inulh is product of the calculalions mada lo
safisty known neods wilh known meons.

Tony Gomvier
“la Citaindusinoila”

Economic, technical and culturol condiions have changed
radically. Both fechnology ond industry lace enlirely new
problems, itis very importont for o Cuthag and socialy. as
well as far tachnology and indksstry, 10 find good sofufions.
German industry, ond Indood Eurapeon industry as a whole,
must undontond and solva thasa spacific lasks. Tha path
mustload rom quanhily towoards quolily - from the extensive
fo Mo inlorsive.

Ludwig Mios Yon dor Roho

Historically, the dilferences between the worlds of archifectwre and induslly were made tess dicholomous due to
Increasing concern with the quality and representalion of Indusirial products and image. Progressive industiles
recognized the advantages ol bringing togelher design and Industry as wilnessed In the German Werkbund and the
AEG appolnimenl of architect and designer Peter Behrens. National interest in local industry was bucyed, opportunilies
allorded lo designers through (ndustry were being recognized and design had been brought 1o the atlention of the
populace as a whole. The disseminalion of ideas and the creation of opportunities for Industrial "architeciue™ was
born,

Today, Industrial architecture taces enlirely new unceriainties, Due fo growing uiban ramewaorks, the rapid decline
ol heavy indushy, and an awareness of increased enviionmental and ecological precariousness, doubts and growing
ambivalence lowards the benelils of indusiry, have created a cross roads for industrial building. industry and In tuin
industrial archilecture can bow oul or it can adopt the role of a catalyst, promoting further discovery into the
shaping of our envikonmenis and providing new solutions. When design tokes an aclive role in the promuigation of
Industry, factories tend to it into the hramework ot uiban development and enviconmental concerns as the factory,
and the mark [t makes on the landicape, Is teated with sensifivity, Different funciions, arlsing out of difierent eras,
require dilferent spaces, Architeciwe in industty will forever involve dynamic change, allowing for design fruly
appropriate to iis piace in time.
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machine theory and architecture

Industrialized bullding can mean elther: “the mechanical production of buliding components In a factory; of the
construciion of a bullding using mechanical means".! Elther way, industrial buliding Is not a calalogue ol fashions
or whims bul a fundamentally dilferent mode of thought, The ever changing needs and funciions fosered by
technological advances and the demand tor intelligent design have franstormed the idea ol an indusirial
archilecture, Industrial architecture stands apart rom other modes of orchiteciwre in that il becomes the product
of how a given building task Is approached and (eswolved using the logical and sensible innovations of the age 1o
come up with a building, not valued for what It Is, bul tor what It does and how well it does it,*®

Ol Aicher expialns that industrial architectre Is never modern, it Is only good or bad; much as modern cargo ships,
akpianes, or cameras shouid never be modern, onty good or bad.! He 1 referring nol to their appearance as much
ashe isreferring to thek tunction of wha! they do. Alcher sees modern o1 o thought process nat asa style, Indusrialized
buiiding is a continuation of Modernism in its generation of a thought process. Much Industrial archilecture can be
seen as highly functional In ifs solution to tocal fechnical problems, Exampies of how the modern thought procen
operates are in the synthesls of form and function as It arises oul of sensible and logical use of appropriate materials
and methods of construction, As the world changes, the malerials and methods of design and construction change,
The cors, applionces and pianes thal were calalysis lor design change In history are joined by space shutlies, off-
shore drilling platforms, satelite communications facilities and other, They are the catalys!s tor change for both owr
perceplion of the world and lor fulure design method. The fundamenlal aspects of new fechnologies, their
manutaciure and thek aesthelics can be brought info architeciwre, Architeciuwre belonging fo a lechnological
wortd bulkis on the foundalion of machine based principies and relies on the support of an Industrial base,
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Mistory leachas us thal change isinavilable. Only by taking
risks, by doning fo be naw will we leom lo undeniond—and
control—the passibitities of the future.

Kurt Ackormann

Buildings should be ollowad o change, 1o expross @
freadom for movoment of people within and on the
oulside—an nwmman of the procass of bullding—ifs system
ol tura, slorage, tronsportation. erechion and
connpchon ofl wilhin a cleary dafined romewort. frome-
work is oblo to chonge and adopl in onswer fo fechnicol or
client needs and the chango bacomes aninfogral port of
tha archilochual exprassion.

Piano ¢ Rogors
on tha Cenfre Pompidou

Unprejudiced application of new construclion techniques atong with the experimentation o new malerials form
the basis for a machine based Industrial afchileciure, Yo oplimize a lactory's production procedwres, priofily Is most
always given 1o a building's lunction. A logical form Is then generaled by the design of the structural system, the
overall acceplance of new malesials and Innovative construction techniques. New methods of production and
manutaclure, with roots In mechanical engineering, help fo develop the idea of the modular grid which then
becomes the basis of the design. With the module as ifs concept, logical and conslitent structure that is (eadily
undersiood gives rlse lo new spatial concepls and the ideas of fiexibliity, New lypes ol form and their construction
creale a new aesthelic. The possibility of Investing an Indusirial building with high quality thiough ifs shuctwe and
fhe application of relined technology, cieales a bullding deserving ol the nome architecture, Use, construction
and lorm cohesively biend Into one, something Sigtied Gledion called the “ckeam of Modernity”,”?

indusirial buildings, with thek inclusion of new modes of consuction and maletials, creale a system of lechnology
franster, New challenges faced by architecture are reolved using the technical means of the fime, industiial
architecture and construction do not rely on the stylislic elements of an earlier architeciure bul continue lo encowage
new initialives fo solve problems which have no antecedents, The medium of architeciure, In the sense of indusirial
architecture, s no longer the medium by which a messoge |3 delivered, bul I3 [iseilt the message. Manhall Mcluhan
noles thal in a workd with the Infinite capacity o communicate by computer, lelephone and saleliile, In which
ldeas go back and forth in consant flashes, the medium has become the message of technology.”
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Time and Spaca diad yasterday. We oiready live in tho
obsolulo, bocousa we hava created alomol, omniprasen!
spood.

£ I Moninelh

the technological machine

Reyner Banham detines fradition as “the stock ol general knowledge which can be seen as the ground of present
praclice and lulure progress”; and technology as “the method of exploring a polential which may al any moment
make nonsense of all existing general knowledge and the |deas tounded on I1*,'*  The line or rend of lechnclogy s
Iheretore seen as only measurable as |} relates o its immediale wwroundings, Independent of space of lime,
lechnology exisls In a universe of its own, constanlly accelerating. An architecture that stays fue o the advances
of iis soclely is dependeni on {hat sociely 1o frame Iis fruth by the avallable information and the prejudices held by
il. Aninlerpretation of Le Corbusier's wrilings in fowards a New Architecture, Is that all of the greal styles of architectuie
have been the equals of their conlemporary technologler®  When the architeciure of Le Cotbusier and his
contemporaries mel the lechnotogy of its day, an archilecture worthy of a place in the grand history of archlteciwre,
such as the Parthenon, would have been reached.' This Is (o say that the Parthenon Is successful as an architectural
marker In part because of s employment of the technological advances known al the time of its constiuction.  An
ideological premise such as this, could be achleved today livough the idea of technology transter; archilects
freed from historical precedent concentrate on the asembly of design, the identification of new materials and
fechniques fo design an archifeciure which specities them to a cullwe and a lechnological berth in fime,

Those who are familiar with technology enough fo contiol if, or at least undefstand i, continue 1o be tacinated by
Its polential, It is an ignotance of technology, and whal il can bring fo our stores o} knowledge, that creates an
anxely of unconfrotiability that is the roof of technological tear, This has always been and will always be a problem,
Technological "glliches” (l.e, mechanical failuies, compuler viruses) have played thelt par! in diminishing the
enthusiasm for fechnotogy. Technological Improvements reduce the volume and immediacy of our machines by
becoming more compact and disposable, theretore allowing for a distancing which can iead (o tears of a tiveatening
mechanical order. Our relationship with the world of fechnology, a workd we have created and which functions
within the framework of physical and chemical laws, stili acts s an autonomous fiveal, Whether we are forced fo
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worid, we have created, of which architecture must be the lalrest expression, the fullest synihesls, the most effeclive

atlistic Integration” of the inspirations which face a mechanited world,”
An architachuxe such os this breods na parmanence, no
siuchurol habils. We shall live longer than our housas, and
avory generolion wiil have o moka its own cily.

Anlonio Sant'8ia
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modernism

As a word, "modern” evokes an image ol newnaess, o contemporaty ideals, thoughls, styles and lifestyles, As an
architeclure, "Modernism™ evokes images of the Inlernational Style with its tlat rools, free plans and curlain wall
lacades, unofnamented and unindebted fo the canons of fradition, As a theory “Modernism™ Invokes a claim that
lite and all that that encompasses shoukd clearly reflect its lime and place in society and In the world In which it is
found, Modernist ideclogy, al the rools of Ifs inception, clalimed thatl architecture loo, shoukd clearly refiect iis time

and that It should be appropriate 1o an Indusilal age — abstract, unornamented and functional, consigning past
archifectuial fenels fo oblivion,

A treach has been made with the pas!l. which olfows us fa envision a new aspec!
of architectwe, conesponding fo the lechikcal civieation of the age wo kve in,
The morphology of dead styles has been destroyed, and we are returning fo

honesty of thought and feekng?
Walter Gropius

Although Groupluy' statlement Is representative of the Mocdetnls! revolutionary stance agains! tradition, and
represeniative of one of the basic principies of the movement, It Is Interesting to note that his interest In mechanicat
praduction and he Industrialization ot design, as typltied in the work and feachings of the Bavhaus, was slow in
realization. By the early 203, when the ideology of the machine was being formulated, the Bauhaus feaching
methods were Inseparably bound to the Ideas of cratismanship, and It was from this that they now had fo backhack
fo realze the expanding advance: of hanical represeniation® Concepts of themalics and geomealiries,
taken out of a larger body of scientific and technological work, became the maln concern of these Modedn theorists

siriving for a machine age; pethaps because they were eqillly comelated with existing academic o classicliing
tradition, thus integrating previous teachings with the new age of industry, This is nol to say thal mathemalics and

geomelry did not have an imporiant role fo piay In the adoplion of the machine age aesthetic, bul it Is this, In
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Modom archilochure, thon. has not ya! drawn oll the
diividends on the capitol ol spafiol, siruchural, farmoi, ond
Amchional concepls that wora invested for il bolore biri, 1e!
alona tha compound inferost of new [deas ond naw
tachniquas tho! has accrued fojl since.

Reynor Banhom

This stand agalns! the impermanence of any architeciural expression moved Ihem fariher away rom the worki ot
fechnology and the “,. unhallable lrend to constantly accelerating change*™ .’

The Modernls! Ideology of the machine and the creation of ihe Internalional Style, could only be communicated as
a product of a mechanical age when “automoblies were visibly comparable to the Parthenon, when akrcralt
shucture really did resembie elementarit space cages, when ships' supersiuctures really did appear to follow Beaux-
ars rules of symmetry™. @ As soon as performance made It necessary to fit compenents and lechnologles Into a
sheamlined shell, the visual links belween the products of the international Style and the lechnological (ools of the
machine cesthetic were broken, Events In 1930s indusirial design: |.e, German Formula One cors; Buwney stream!iners
In Britain; the Heinkel He 70 research akcrah; and the Boeing 2470 transpor! plane In the United States of America;
belonged to a radically new world, even lrom those Modernht structures buill in the same years.” i the inlernational
Style was indeed represeniative of a machine age, it probably should have showed some sort of sign of Ihis change.

Modern architecture as a style may not exist anymore, but ideas surounding the Modernist movement continue fo
axii! as there Is a desre 1o achieve the goals of a technological aesthetic, true to the climale in which architeciure
is found. The new Madern architecture therefore has a promising fuluie ahead in order to achieve all of the goals it
and the advances engineered structures hinled al long betore the birth of the International Style, The ploneers of
ihe Modern movemenl have radical successors and the proces ol producing fechnological architecture continues.
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For tho Modem Movoement fo continua fo bo vaiid, il must
be capablo of develop ond odoplakion inresponsea (o
new inf Kon and consich tmust loom from the
pasl. Serous mistakes, rooted in the ravolulionary optimisms
of tho fvst port of the twontiath century, such os the betie!
that science could salv e all problems, must be comocled.
Butit would be aven more foolish to conciude thal because
sclence afone {s not sufficiont, It is nol nocessary either.

Richord Rogors

The elfec! of today's machine aesthetic in atchitecture, has been to encoutage the attitudinal stance ol Modern
Ideologies rather than o commiiment to a particular style, This architecture Is Modern In its search for depth and
meaning beyond that which Is fashionable or symbolic; Modern by design that can Improve life or society; Modern
through the use of high performance maletials and consttuction methods in an appropriate manner thal makes
belter economical and ecological sense for Industry; and Modern it the product Is a buliding of an architect whose
seniibliities are open 1o jhe possibliities of change and inconsistency, For Modern ideclogy to continue fo be valid
In loday's ‘post-modern condilion’, It must be capable of withstanding development and adaptation in response
lo new informalion and considerations, Post-modernism means the continualion ol Modetnism and Iis ranscendence
“a double aclivity thal acknowledges our complex relationships'® The teal purpose ol Modernlsm, nol so much
the theorelical world with Its manilestos and treatise, s fo remaln cument with what is going on In the world al the
lime. As a slyle, Modernism is unique to the period in which the ploneers of the movement practiced. As a
doclrine, Modernism reflects the society In which it linds ilseil, therefore capable of and possessing constant change,
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Today tho foclor of economy moakes rationdlizalion and
stondordirationimporativa...On the othor hand the in-
crnased complaxily ol our requiroments demands flaxitility.

Mios yan dor Roha

A building thal is easy lo modkly has a longer useh life ond
uses its resources moro efficiontly. In saciol ond economic
terms, o building dasigned for Raxbility onlarges the
sstoinable life of a sociely...when a sociely neods buldings
ol anre capable of responding to changing requiraments,
then, (bakiave, wo nris! sook 1o provido Raxdbility ond search
for now Farms tha! axprass the powor of change.. inflaxibla
buildings hinder the evalution of socialy bylnhiblﬁnlg dr:;w

5.

Richard Rogors

modern flexibility

The ditficulty for architects faced with the Modetn obsession with mechanization has been the idea of mass production
and industrialization. Most architects will agree thatl azchilecture can never become completely mechanized,
However almost all of them, espousing some aftinity with {he machine, have struggled to make use of industrial
benefils in the buliding envkonmen! while frying to retain an awareness ol poetry, Pupole made components for
a specific project can be standardized to assist in etection, Improve the economics of consfruction and inform the
design, but compiete standardization of the building Industry could lead fo an archileciural climale of uniformity
and a lows of Individuality,. Most of Ihe Indusirial architects who follow a degree of standardization in thek practice,
follow a more ‘craft manulactuting' technique, where tow cost budgeting can be accommodated ond ye) an
individualized project is the resull.* Mass production is no! necessary, nor ofien desikable, to get the mos! out of an
architecture for Indusiry,

Ideas of tlexibility and change, additions ond expansions are diflerent today than in the days of Thomas Wallls'
Hoover Faclory, The Hoover Faclory was proud of Its capacity for expansion and fiexibliity, yet that was merely
matter of a large buliding site enabling the construction of more bulldings info which the various operations could
expand. inthe 19708 the RIBA stogan “long fife, loose 1it" slate that the best chance of addressing the lechnological,
societal, and functional changes that would be faced by archilecture, woukid be by avoiding definiive and fixed
plans, theretore allowing tor growth and change without resigning a building fo obsolescence. The idea of the
‘non-pian’ was born, Today site planning and lhe Incorporation of the ‘non-pian’ idea with the cholce of sruclural
system, can be canled oul in @ way 1o allow lor the easy expansion of a building without the diwuption of exisling
opelations.
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What {s owed {0 functional demands is mast ofton tha
genorol arongement of ports. Bul not conclusively; ihe
cholce of one method of consiruchion against onothor,
which may orise hom quila separate considerations, will
drastically affect ihe sithouolfe of that bulk against the sky.
the focoode [} prasenks fo the sireal. idedily, form. Rmcition
and conifrucion showld appeaor inovitabie ond indissalutne.

Reynar Banhom

Standardization, as borne oul of the need and desire for Hlexibliity, was seen by the Modernis!s Qs an ideal for which
1o sliive, For engineers 11 wos seen as a norm, slandardized only for the moment In which it was concelved; the
opposile of an ideal as It was a compromire between possible production and further developmen, which would
see tha crealion of g new norm. This confradiction sefs up wha! became the largest set back in the Modernist quest
tor a machine aesthelic, The nature ol a machine aesthetic Is that it Is conlingent on the development and
production of ongoing changes o the mechanical envkonment, This viould preciude the Modern inception of a
slandardized ideal, as thete would never be a completed narm rom whi:h all machine aesthetics could be derived.
Le Corbusier was aware of this contradiction In his theoty when he said ihat “ephemeral beauly 5o quickly becomes
fidiculous™,* Things that are seen as beautltul, or the ideal one yedr, wili be teplaced by something ele next yeaor,
and thereby bypasiing the beauly of the first, Beauly in Ihis seme be:zomes expendable, In the sense of a fue
machine aesthelic, it should,

The task ol building Is somelimes perceived as a coliection of its distinct parts, which in furn maich thek tunction in
ihe building as @ whole. Components are constiucted according o tha forces acting upon them and are brought
logether lo act in the composition of a building: the means of consiniclion becomes the basls of archifeciwe,’
The form ol the building would foliow logically from the technical mea al its disposal,

Strictly tunctional, lechnology Inspired Innovations led o a more Informed, design orlented architecture which was
a more honest expiession of the industrial era. Processes of slandarditation, prelabrication and methods of
comstruction became the measurement of architectre which tiuly expresied the ideals of the machine aesthetic,
The Modeinlst ideal of a machine aesthelic was left as a symbol of an indushial era, while examples of modern
spatial design, served by the new technical solutions, became iis representation.
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HMigh Tach is nothing lass thon Modem architac fure ‘s mast
exfromo attempt fo iranscend history, fo ascope from
culhare and olt ifs irational rituals, its ime wasting formadities.
The goal is buildings that do not so much shape—~or even
refleci—{ifastyla as to be s willing sorvonts, aver ready fo ba
pushed around info difforent configurations ond adnusted for
ophmaol conckhons.

Pator Buchanan

Advances in aeronautical, naval and Industrial processes are drawn upon tor substance, imagery and Innovation in
the design and perlformance of a High-Tech buliding. Such bulldings are often built in laboratories, subject lo
Inspection, quality contiol and continual petformance avaluation, Genvine High-Tech architecture Is not just the
appearance of conduils, space frames and external structural members bul a quest lo push materials to thelr {imits
and {o extract more performance from them and the spaces they create, Successtul High-Tech archileciure therelore
combines technological advances and procedures with elegant, sleek and sensual form. Other bulldings may
Incorporate similar technological advances but with tess emphasis on the elegance of technological torm and
refinemeni, High-Tech is the fusion of etficien! engineering displayed In sculpiural form and an imaginotive
Interpretation of program — architeciue valued nol so much for what it is, but for what il does,
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modern machine

The preceding discussions of the Machine, Modernism, and thek relalionship 1o technological change, sets the
framework tor discussing the Formula One Industry in the contex! of this project,

Industrial manvulaciure has as its base the moasi fundamental kieas concerning lechnology and transtormation, yet
the pace al which these forces develop and the impact they have on the manutactwed product varles widely.
Formula One lsan industty based on the 1apid adoption and manipulation of the mos cunent technological advances
in order to suvive. Designing a competilive Formula One racing cor requires the most up fo dale knowledge and
application of techniques, materials and tesources which conslifute the highes! lavel of lechnological integration
wilh engineeted design,

The appiication of the fundamental aspects of Modernism in ifs quest for @ machine age aesthetic Is reached in the
design and manutaciure of the Formula One cor. By ulilzing high technologies In the realization of o langible
product the Formula One car achleves the dream of Moderplly, By reaching beyond the mechonical age and Into
the electionic oge of informalion, it is kieally representalive of iis piace In time, iherefore exceeding anything the
Modernists could have predicted yet dill approprialely defined as a Modetn Machine.
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Lotus 78. The ideas found in the wing struciures of the Lolus 78 were generated from the Inner wings of a British Wwil
Bomber which produced ihe elfect of negalive IiN,* Negalive i), or downtorce, became the dilving principle
behind the construclion of a Formula One race car from thal point on,

Downtorce operales on the same principle thal makes an aiiplane fty, but inverted so that instead of producing Ift,
It creates a vacuum which sucks the car 1o the ground, 11 Is said that a modern Fi car generales enough downforce
10 enable I} o drive upside down thiough the funnel al Monacol® Downforce piays such an imporiant role In the
aertodynamic design of the F car because it increases tyre grip, iheretore 1alsing cornering speeds and overall
petlormance, The key lo aerodynamic balance Is In the creation of enough downforce tor maximum cornering
speed while maintaining minimum drag for straighi line speed, While the aerodynamic polential of the F) race cor
depends on a complele package, including suspension, the majority of its aerodynamic effect is lo be found in the
detign of the chassls,

Chassls design in Formula One is based on the principles of stressed-skin construction, In eartier Formula One
manuiacture, the chassls was constructed of an aluminum spoce frame enveloped by thin alloy sheel rivetiect In
place. Today's Fl vehicle is of monocoque construction, the fame and skin ore merged Into an integrally slittened
shell of carbon fitre, in which evety componen! confibuies fowards the total structwral capability of the car, The
Integrity of the chassis Is not compiete without the engine, which acts not only as the powerhouse, but as the final
shressed shuctural member which hoids the whole car logether, The inraduction of composite technology fo the
deiign and manulaciure of the Formula One chals Is one of the major technological advances in the indushry,

The development of fibregiass and polyester malrix resins dwing WWIL, in response to possible aluminum shorlages
and the deske for lightwelght alrcraft materials, saw the beginning o composite consiruclion lechnology, As
composite materials advanced in the aviation indusiry, their advantages began fo be seen by the more
technologically aware teams in Formula One, With the 1962 Lolus 25's adoption of monocoque construction and
the glass fibre lined aluminum chassis of the 1963 Cooper; 1o the use of carbon litxe panels in Mclaren's MP4 ond
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the architecture of speed

Through the discussion of the Formula One industry as a morket of constant fechnological change within the design
enviionmenl, a challenge has been posed—Iin effect, a date wagered,

To date the relationship of the design environmen! with tachnology has been one of reverence, deference and
lorgely in the case of architeciure, speculative denial. As an example the F1 industry holds up a standard for the
Integration of fechnology and design. Keeping pace with fechnology is the refusal to accept a standardized
nofm-—a new dasign for every seqason, In effect, a new design lor every race. Industry, such as Formula One, has
proven thal design enviionments can ulilize the lexicon of technology lo define a new sfandard of manufacture.
To compiete the inlegration of fechnology and design, continuous links throughout the design envkonment must be
developed and processes redefined,

In the courling of sponsors, the factory for the Formula One car represents more than the place where the cars are
manviaciwed, A successiul lacility integrating the lechnology of manufaciure, efliciency of use, and architectural
design imports a commiiment fo high-tech design and pertormance 1o all aspects of the team shructure. it is port of
the public face of the industry and something which should be demonstralive of the standards sel by if. To design
archilecture capabie ol parinesship within the timeline of technology, participaling in the evolution of design, 1}
needs fo appiopriale the challenge posed by advanced industry and high lechnology. Archilectural design process
can be conslsten! with Its place in a technological workt and reflective of its percelved role in such a world. As
such, a buliding for the design and manutaciwre of speed should no!l be a pastiche based on past adition nor an
Impromptu tin shed, bul representative of the architeciural program contfalned within and a demonsiration of the
complex workd of evolulionary design,
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the oG 1on 0f OLior e wiltwn Engiond
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e Formua One Comaor™.

1} Arows TWR Grond Prtx fleabekt Oaforashwe). 2) Benelon Formuo
(Enstone. Ondorchwe). 3] Wilomsf | {Grove. Ondorasturg ). 4) Britah Amencon
Kocing (rockey e). ) Joroon Grond Prix {iverions,
Nacthamplonshee). 8] Stewast Grond Prix (A10n Kmymes ucunphomuhie).
7) mciLoren hhemahonol (Wokng. Surey)

a place for speed

Formula One, despilte its forgely Inlernational flavor and appeal, Is predominanily a European spor, All eleven of the
current Formula One teams are European, based in Ifoly, Swilzerland, France or England. Major Japanese
automanufaciurers have tred thelr hand ot the sporl, and may do 50 ogain, although the ikelihood of a leom bosed in
Jopanremains remote. There was even a Canadianteamin the fate 1970s, although team aperations were conducted
abroad.

while the home of Formula One may be Ewrope, the hear of Formula One is In England,

England plays host 1o some of the world’'s most advanced elecironic, compuler and automolive manutacturing
technologles; becoming the premier location of innavative high-tech industry and the definitive locale (or Formula
One. Inferms of the Formula One industry, seven of the curreni eleven Formula One feams, and numerous feams of the
post, are bosed In England, High-tech indusiry is defined as " industry which bases an Imporiance on research and
development, or on scleniific, engineering or technical components, unified by their commen dependence upon
sclentific and engineering knowledge”.!’ In Englond such industry Is concentraled in whal has become known as the
"Western Crescent”, the M4 Comidor, or more specifically in relatian to this project, the "Formulo One Condor".“ This
band of high lech indusiry, located fo the wes! of London, and cradling the seven British Formula One manufacturers,
strelches from the Buckinghamshire city of Milton Keynes In the norih, down through Narthamplonshire, info Oxfordshire,
ending in an upwaords furn, in the southern county of Surey al Woking. Three of Ihe seven Formula One feams ond the
maojority of 8ifish high tech Indusiry Is to be tound In 1he counly ot Oxfordshire,

Contrary 10 the tendency far high tech indusiry fo remaln apar from iraditional industry, Oxtordshire represents unique

situation in which the qualily and quantity of labor, existing physical infrastruciure and assets of inherited industry all
confribute to ils being the hub of innovation in Briloin.* Whereas, ofien the worklorce follows the work, in Oxfordshire
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Ihe Indusiry follows the prelerences of its workiorce. A highly educated workforce in Ihe areas of molor vehicle
manulacture, scientific Insirumentation and the aerospace indusiry provide an excellent basls for the high technology
Industry and Ihe speclalist requirements of Formula One, Along wilh a sirong support base in the Britlsh Aerospace
industry and coniracts with the Minisiry ot Detense, the Fl industry is supplied with the materials, lesting facifities, and

highly educated and technically skilled workers lound in Oxtordshire, ond requisite to the creolion of a successtul
operation.

Between 1976 and 1991 an Oxfordshire Siructure Plon was created In an attempl 1o further protect the counly's
environment, cullure and agricultural kandscape from the confinuous encroachment of industry.® The Siructure Plan
promoted a resiraint in the development of central and southem Oxfordshire (Oxford City and Abingdon) and the
promotion of the north and wesl (Banbury, Bicester, Witney and Didcot), Site selection torf this projec! was concentialed
in this area of the county involving preceden studies of the seven British Formula One leam siles, vislts fo eslale agents
In Oxford and Banbury, and countless miles of driving through the Oxlordshire landscape.

While the sile eventually chosen for this project is o green fieid site, that Is not aways the case lor Formula One laclories,
McLaren Inlernational ond Slewart Grand Prix are bolh located In indusirial porks on the oulskirts of fowns, Mclaren,
the older of the two, is locoted In a small indusisial eslale in which Formula One is clearly ihe dominant indusiry, The
factory bullding Is surounded by the supporting team Indusirles (l.e, TAG electronics) ond residential row houses, The
impression is that although McLaren is but one indusiry in the estale, I cleary dominates, Iherefore providing the pivacy
required by Ihe industry due 10 1ls sheer status In the area and the high securily of the lactory proper. Stewart Grang Prix
Is located at the southein end of Millon Keynes in one of many indusidol parks, The factory, while architecturolly
significany, Is on one of many plots and Iherelore oblains lis privacy by blending into the general industricl olmosphere,
British Americon Racing, locoled just off the highway circling Brackley, has a unique situalion within the Formula One
industry, BAR s located within Reynord Indusirial Park, Adran Reynard, one of ihe awners of the laam, hos interests in
ofher cor manulacturing ond avlation indusiries and all operations are localed within this small, privale industrial estate.
WillamsF1 and Arrows TWR ore localed on previously owned siles on Ihe periphery of small towns, and have been refil
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sie contest

ploce. Leafield ond environs represent a limeline of diverse advancing development. From ils argin as a primeval
forest to cleared pasture land the area has nurtured the development of industry (i.e., tha Brtish Telecom Tralning
Center and subsequent reuse of the facllity by the TWR organization). And now the sife Is selected lo be a center for the
pinnacle of motorsport design and technology. Bacause of the interconnection and balance found between these
vaslly different "cultures’, a picture of the “unhalloble Irend o constantly acceleraling change™ can be seen and o
frue 'place tor speed'’ defined.
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site as circuit

The site for a Formula One car is the clrcull on which It Is tested and raced. The clrcult serves as a confainment
facliity lot the cars as well as providing unseltiedness, offering a challenge 1o it users. This balkance between the
sate harnessing of power and the encouragement to press Ihe limits creates a dissonance in which the Formula
One car fhrives, In that the faclory Is fo be a program specific facility catering lo the needs and demands of the

consiantly changing Formula One industry and its produc), the sile is requiredt 1o react to the building much In the
same way as a circull is to react to a car and vice versa,

The balance belween circuil and car Is retiected in the diicord established with the building on |ts sile, As the
design of the car changes, the circult must be able o responk 10 theswe changes and fo stiect the same profective
and unseltied qualities which pose a challenge to the car, As conditions of the circult change, |.e, lemperatures,
fain, wind, eic. he cor must be able 1o respond o the changes in order to achieve maximum performance, i.e,
tyte changes, suspension set up, elc.. A requirements of the industry change, the flesible nalure of the buliiing fo
accomodate such changes requires in lurn, that the site change, aliowing for buliding expansion and the fiexible
nalwe of ils use, The buliding must conform lo site restrictions and ulllize the natural occurences of light and wind
prolection fo ils advantage to create the balance with the ute.

The prolective ye! unselting forces found on a Formula Ope circuit are found in the lopographical conditions of the

bullding site. The site Is cradied on the siope by the grave of rees, preventing ils erosion inlo the valiey and providing
protection, while the crown provides the opportunily for a precarious balance between bullding and site,
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a design for speed

The tollowing design for he Formula One laclory has been astablished oul of responses lo Iheoretical reseorch, the
site, and the design of the Formula One car, Discoverles oullined in the theoretical exploration of the Machine and
of Modernism and how these can best become manites! in industrial architecture helped to delermine the building
typology, Force lines established on site, the relationship of the site's crown fo |is siope, the protective grove, and
fles lo past site influences piayed a determining faclor in the building's massing, landscaping and program location,
The design, siuclwre, and construction of the Formula One car are reflecied in the spatiality, stuciwe, construction
and overall appearance of the tactory design,
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Topogrophical madel of Karger whe conteat

$haich ol ‘Torce ines' Crossng site

force lines and massing

The slle affords a dynamic Inleraction of a building wilh Iis site. The crown of the front edge of the site undulates
between two elevated ground planes which meld af ihe rear and siope down Info the grave at the westem edge of the
site. Atthe southern tip of the site, as the protective cradiing of the grove dissipates, the landforms seem o swirl from ihe
crown info the valley running behind the grove and down into the lorger site confex!, The tendencles for the landforms
to appear to sweep inlo the valiey, heid only in place by ine grove, led to the crealion of primary force lines on the site,
Secondary force fines were established based on the site's connectlion lo external site influences {l.e., the fine of frees
visually conneciing the she 1o Iis origins as a primeval fores!, fines through the site connecting it to sumounding indusiy
and afine fying ihe site Info s relationship with other branches of 1he TWR organizalion), The force ines exist as perceptual
connections of the site to ifs suroundings, They impose an orientation of the site to iis place and position on the
landscope and are franslated into the formal definition of ihe bullding, belng directly reflected in the bullding moss ond
iandscoping fealwres,

Massing elements based on the force lines are direclly conelated to the programmatic requirements contained within
and their respective position within the Formula One industry. The projecting volumes on the western edge of the
building anchor the taclory's position an the crown and respond to the lorce lines' lendency 1o erode the site contours
into the grove, Progrommaticolly ihey contain two of the ‘iife biood' depariments of a Formula One team's exislence,
The larger of the two anchors contalns the car bays for the testing ond racing teams, signitying the end goa! of praduct
of the Industry, without which the Indusiry would cease fo exlst, The smaller, yel no less significant, anchor conlains the
reseorch and development and prototype departments for Ihe feam, Withoul the conslant investigalion into
technological improvements and thelr implications on the Industry, the leam would quickly lose its compelitive edge,
leading ta the possibie dissolutlon of the ieam, These two anchoring progrom elements siabliize the team Inrelation to
the indushy and In terms of mossing, siabilize the production floor which runs the entire length of the building.
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Rough massng o1 fomed Fom ‘force ines’

The massing of the factory's eastein edge makes reference to the instabliity of Ihe crown. The two elevated landlorms
which comprise the crown are bridged by ihe volume confaining the adminisiralive depariments of the team. The
direclor's offices, accounling and public relations deporiments represent Ihe imporiance of finesse in dealing with
some of the most precarious operations within the industry. The building form in which they are conlained shows the
most tenuous connections to the sife, represeniing nol only Ine confingent nature of financiol dealings, but also the
unsetiled balance achieved between the Formuia One cor and its clccult,

Bridging on the crown also takes place at the junciure between the building and the force line connecting the site with
the singla row of lrees leading 1o Wychwood fores!, The ine of lrees, which originally ends 1o the ecst of the site Is
continued info Ihe landscoping of the new factory, New planting leads to the edge ol the public enirance, where a
grated steel platlorm, roised above grade aliows for ashitt from ihe Enear axis of the trees lo the offsel buliding entronce,
This shift in oxis allows for a bridge between the grealer sile contex! as one of anclent forest to the new potentials of
high-tech industry.

Other massing fectures on the bullding site, which follow foice lines include: the gatehouse al the northernmos! lip of
the site, located ol the extents of force lines linking the factory concepl as a whole; the curved retaining wall ol the
building's southernmost end, signifying the unanchored lendency 1o follow ihe landlorm; ond Ihe field ol the noriheastern
end of the production wing, exlending the force line cantaining the composites departments,
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section through level -3
section through race / test bays
seclion through composites wing
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lacades, parlitions, stakcases. The external force lines from the site materially ragment at! the builiding envelope
and are brought Into the bullding via permanent wall instalkations which coalesce lo form molion scoops. I Is at
these areas where the speed and motion of that which surounds can be delected; a sorl of 'eere frame' of
aclivity, The glass corridor ends In canted {ull height glazed walls, perceptually extending the experlence of
confinuation along the axis, while making a determined shill, a momentary pause in the l:gjeciory. The continvation
of the exterior wall system of ihe western anchors of the car bays and research and development departments into
the Interior creale another scoop, conceplually shifting and shielding movement away from the bullding's downward
slide Info the valley, Openings at the northern ends of these anchors Ihen pick up the movement deflected off he
wall sulace and continue i, visually, along less precarious paths,
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factory as car

As lhe site i3 a circull, so the factory is @ car, As discussed previously, there are certaln forces which act upon a site
of a clrevll, causing of enabling the bullding or the car fo perform. Design mechanisms exist which relale fo both
how this taclory Is lo perform on its site and ifs conrelation 1o the design and pertormance of the Formula One cor,
Figuralive and literal conneclions between the factory design and the design of the cor are uled to emphasize the
relationship between industrial architeciure and Its manufactured product.

The aerodynamic design for a Formula One car can be separated into three constifuent systems of structural
organization and thek connection fo creale a whole, whether i be parts of the car 1o one another, or parts of the
car fo the clrcuil: the monocoque, the suspension system and the wing. The structural organization of the factory
vlilizes these same thiee systems In the design of a complele building Intinsically connected to its site,

Monocoque construction, In which the finished surlace acts as the struciure, requiking no additional structural
framework, Is employed throughout the faclory in the form of sructural giass or composite fibregiass panels. Glass
o fibregiass panels in eliher 2 x 4, or | x 2 mehe dimensions wiap the building In a sysiem which allows for privacy,
natwal light and ullimate fiexibllity. Panels ol clear glass, Kosted glass of firegiass can be interchanged 1o the
specifications of each programmatic department, These siructural paneis are fixed 1o the concrete subtioor by
sleel brackets, the edges sealed by gaskels. The panels are stacked atop one another, with only minimal horizontal
stee! sliipping as a weiding surface for the steel brackels, and continue fo the roof, While this system s ulilized
fiwoughout the factory, on the production floor monocoque construction fills the vold between siruciural members

which support the rool, thetetore conelating thve idea of the monocoque fo the suspension system in a car, or how
the bullding connecls 1o the sile,
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The suspension members of Ihe building, or the connectlors of the buliding 1o its site, exist in several forms. The first and
most dramatic suspension system ol the factory Is the double row of masis which suppori the rool, enclosing the whole
of the production floor, The second system of siructure, on which ihe building Is suspended is the angular permanent
walls which divide the internal space. A third sysiem of suspension bridges 1he iwo elevaled sections on the site's crown
and supporis the protruding gloss volume of the presentalion thealre in the administration wing. A fourth system of
external tension wires supporls the covered gloss enirance hall off of which Is suspended the sieel enlrance grate,

" g

. o A /‘ ‘1 The struclurat steel masts, fsing upwards of 10 melres on the easiern elevation not only support the double winged roof

( - / (/‘[> ‘b / ) but make up the basls for the inlernal grid, its relationship to all of the other bullding elements, and the siruciuiol
. / ‘ '\ - potentlal for the building's expansion, Each mast column supporls a steel wishbone which In turn supports the surface
) ' "(/“Q“ /A membrane crealing the inverted wing form of the rool. Tiwee poraliel rows of mast supporis form the double wing of

< AN the raof, ond create the iarge open volume of the production floor, Notural light Is brought down Inlo the production

deportments from clerestory windows lacated at the underside of the roof suslaces ond supported by the thin, graphilic
kon compression members of the masts,

N

Permanent Internal structure is found in the steel supporied brick piate walls which bring the exlernal force lines info the
buliding crealing main progrommatic divisions on the produciion floor as well as in the production / drawing office and
administration wings. As mentioned above, these wails haip lo direct movemenl by crealing ihvesholds and motion
scoops within the bullding, separafing public from private spaces onlavel +5 ond organizing the structure of the western
onchors onlevel 0, Columns with tdangulor angle arms support horizonlal steel purlins ento which ore fastiened aluminum
fired brick plates. The brick plales complete the finished side of the wall, whiie the slruclurel members and conneclions
remalin visible frem the other.

The weslern side of the adminisiration wing s supported by four staintess steel columns, These columns elevate |he
protruding glass box of the presentation theatre from the ground piane, which naturally exists as a depression between

8nch piate wot of kace/Teu boys
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AGTVGITONON wing - Presen/ation mecire

lense BnChae of enionce hol

ihe fwo higher land forms comprising the crown. Visually this conneclion of the building lo the sile is the most femporal,
making symbolic reference 1o the lransien! connection of tyre to clrcult,

The lourth struciural system suspending the building on the site is tound in the tensile system which supporis the glazed
enirance hall. The enfrance hall exists as a separate structural system from the panel system enclosing ihe rest of the
envelope, Exlending on lapered steel beams from one of the permanent interior walls the glazed roof of the enlrance
hall extends outwards ending in a hanging glass wall, The structure of this glass wallis on the oulside of the buliding and
hotlds the glass in place with a sysiem of small steel members and cable stays creating o type of remaved space frame.
The struciure ot the space frame Is far enough removed from the surface of the glass wall lo create a covered walkway,
Its structure s supported thvough the steel grate which acls os a bridge between the building edge and the site, and
forms the fool path of the walkway,

The defining visual signifier of the factory on the site is the stainless steel clad curve of the double winged roof (see
appendix B), Rather than existing as a structural system of ifs own (it is dependent on the mast siructure indicated
abave), it exisis a3 a mechanical aid fo the tunctioning of the space (ifs role Isin the passive distribution of air movement
by use at Iha Veniur eftect), It exists as anintegrol form 1o the funciioning of the faciory space and signifies one of the
mostimporiant elements of a car’s aerodynamic performance and ullimate success — downforce: and a key element
by which jo oblaln it — the wing,

it you Imagine a bird flying you can instantly conceive the motion of ifs wing. It creates a downward curve, The elfect
which gives this wing it has 10 do with Ihe relalive speeds and densifies of moving alr above and below Ihe curve of the
wing. Al overy basic leve), iifi is created when these two separated masses of alr come back together al lhe rear of the
wing. The same ideais applicable to the wings of a Formula One cor, but where the bird's wings maoke o downward
curve, the car's wings moke anupward curve, The result Is negative kft, of downforce, Rather than becoming aiborne

the cor is aerodynomically connected lo the clrcuit upon whichitraces. Inferms of the buliding, the visuolrepresentation
of ihis wing connects the factory to lis site,
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than becoming aliborne the car Is aerodynamically connected to the clicult upon which It races. In lerms of the
building, the visual representation of this wing connects the tactory to ils site.

Visually the double winged ool has as much of a structual role in anchoring the building to its sile as do lhe
shuctural masts which support il.  The western wing ol o more shallow cuive mees 1he highet ectern wing a! the
central mast column, separaling the large axlal suilace of the form and enabling grealer infegration with the ilte,
The wings skint the topographical mass of the site connecling the separale lavels of the faclory Into a whole and
enabiing fall Interior heights,  The wings seem fo hover abave the surrourling clerestory and due to glass lopped
paritions In the interior, the effect is uninterrupled. As the overall uniying element the winged root brings fogether
many ideas espoused In the factory design fo creale a whole, || connects the forms of the building together and it
connecls thews forms o thek sife. It points lowards conceplually infinite expansion with the guarded awareness of
the unsetiied balance of the indusiry and the potential tor imminent change.

Through the design of thls tactory, "as a car”, industrial buliding, once acknowledged only fof its manuiaciured
produc, Is shown lo be a parinet In the conveyance of a tex:hnological aesthelic thvough its own form and funclion,
The torm of the buliding Is designed nol only 1o funchion in the sense o! perlorming the necessary requirements fo
tulflll the tabrication of @ product, but also to function in the consideration of the building as a product of such
Industry, To these ends, the lorm, stuctire and materialily of the faclory contribute nol only to the indusry of car
manutaciure but {o the conlinuation of fechnology ranster in archilecture; forms engineered for aerodynamic use
In the racing car are fransterred fo archilechure to funchion In the efticient disiribution of air within the bullding;
Improvements fo hardened steel (graphitic kon) for use in car manufacture are ranstermed to archilecture providing
for allenvated skucture that combines the compressive shengths of kon with the lensility of steel; composile malerials
engineered ol monocoque construction are ransferred to architeciural applications of struciual clodding. Advances
and Improvements to matetlals, fechniques and processes within the sngineered environments ot indusirial
manuiaciuie ate hansened fo architectural design, producing a new type ol modern architecture, capable of
participation within a fechnological culture, and not just its symbol,
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machine, modern, speed

it has been the aim ol 1his projec! to give reason or purpose to an architecture of Industry and lo discuss it as
wortanting all of the accolades usually reserved tor more fraditional lofms of architeciural practice, Archilecture
for Industry exemplifies the ideas of the machine aesthelic, sspoused years ago yet never fully realited. it most tully
teflects the challenges and Impetus eslabiished by Modernist theory In its striving for an archileciwe demonstrative
of i place in a technological world, It brings together the worlds of technology and design o create bulidings
capable of fiexibliity, standardization and high-tech materiality without sacriticing architectural process of vision.

As such, indushial archilecture serves as a stage for the promotion of architeciwre as industrial design, Integraling
and updoling accepted design lenels of archilecture with the constanily accelerating speed of technological
advance, The society of the machine age has been suipased by the cieties of the elecironic age, the computer
age and the age of Information and ye! architecture has been fradilionally and enronecusly exemp! from the same
evolulion, As each sublequent technological era Is experienced, the nalure of the machine, its position in soclety
and s position as marker of time changes, The calalyst for architeciwe representative of ils place In lime ls
therefore dependent on the natwe of the machine,

The Formula One industry has reached far beyond the machine oge of the Modern theorist, as have many other
flelds under the broad spectrum of indusiial design, And while archifecture s only starling fo calch up fo il, the
perpelual acceleration and speed ot the technological eia confinues unabated, The provision of an archilecture
teprasenialive of ils ime, (he sociely Il serves, the sclence |l utilizes, and the industry it houses is the conequence

of Ihis project, It only serves as a giimpse Info the lieeling nature of change and the undoubled obsolescence
attributed 1o speed.
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To paraphrase Jacques Cochin, it we look closely at both Formula One and the making of archifectue, we find that
racing cors and bulidings conjure up In our minds many diflerences and many simiiarities. Together they provide us
wilh a new way of seeing, and understanding our times.?
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appendix A

architectural program

lavel0

model shop / patent rooms / cqrbon fibie composiles

model shop approx, |44 m?
paten! shop OppProx, 104 m?
palent workroom opprox. 104 m?
|o mach {§ point miling machine) oppiox, 143 m?
coroon fiore clean room approx, 260 m?
carbon fibre inspection approx. 176 m?
carbon fibte trim room approx, 156 m?
carbon fibre bonding approx, 156 m;
auloclaves approx. 488 m

syslems gssembly

hydrauiics approx, 104 m?
elactronics opprox. 176 m?
gearbox opprox, 195 m?
sub assembly approx, 104 m?
poris cleaning / crack festing appiox, 78m?

race / fesl bqys

race boys approx, 196 m?
test bays approx, 152m?
sat up palches opprox. 128 m?
race equipment store approx, 6m?

roce bay store opprox, 40 m?

engine supplier room approx, 32m?

chlef mechanic offices approx, 42m?

melat/ machine shop

melal shop approx, 420 m?
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machine shop approx, 468 m!
materiol store approx. 66 m?
tasearch and development
research and development approx, 405 m?
protolype foom opprox, 72m?
analylical equipmeni store approx. 81 m?
storage
parts store approx, 300 m?
composites store approx, 450 m?
{ub store approx, 260 m?
fuel store opprox, 54 m?
graphics
graphics depardment opprox, 176 m?
grophics store approx, |54 m?
canleen approx. 300 m?
shipping and recelving approx, §4m?
bullding systems approx, 104 m?
lavel -3
gym approx, 75m?
men's locker room approx, 130 m?
women's locker room opprox, 45m?
lavel of
design / operations
technicol drector approx, 45m?
technicol director's secretary opprox, 24m?
drawing offices / aerodynamics / electionics / irack dota /

race engineering / calculations / simulafions opprox, 396 m?
print room approx, éém?
small offices approx, 30m?
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