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Space development to date has unnecessarily placed a barrier between architectural theory and extraterrestrial design posing a 
legitimate threat to our understanding of future architecture outside of our atmosphere. This project is a formal exercise attempting to 
develop an architectural strategy for the seemingly unprecedented challenge of designing future extraterrestrial architecture. Through 
the design of a retreat on the moon for the year 2060, architecture in space is defined as a profession aspiring towards meaningful 
future design while responding to an informative past. The methodology of theoretical morphology provides a framework for the 
prediction of lunar architectural form responding to the parameters of the moon. By using a digital massing model of La Tourette, a 
monastery designed by Le Corbusier and consecrated in 1960, as the geometric model for the experiment, new architectural forms 
are suggested. Through the analysis of these forms, an appropriate model is selected for further study to inform the design of the 
retreat. The site, on the rim of Shackleton Crater at the lunar South Pole, provides a context for the morphed model to respond to 
such site parameters as a proposed infrastructure, daylight conditions, and the poetic significance of the event. The exploratory 
nature of the process offers insight into such lunar design elements as circulation, perception of space and structure, and the lunar 
floor surface. 
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We grossly overestimate what we can accomplish in the near future and greatly 

underestimate what we can achieve in the long term. 

-Sir Arthur C. Clarke 



c h a p t e r 1 



I n t ro c i i_j ct i o n 

As audiences swarmed theatres in 1968 to view 2001: A Space Odyssey, visionaries Stanley Kubrick and Arthur C. Clarke presented 
not only an influential contribution to the film industry but also issued anon-going challenge to the world (Image 2). This film, recognized 
as a true science fiction classic, further ignited the imaginations of people, young and old, towards future human habitation in space 
(Image 4). Thirty-three years later in Kubrick's year, scientific and technological advancement have partially realized this vision through 
the establishment of habitation aboard the International Space Station (ISS)(lmage 3). However, many challenges presented in the film 
have also failed to be recognized. As awestruck moviegoers listened to the Blue Danube Waltz accompany the floating vessel through 
the vast emptiness of space, a hint at the spiritual experience of space was offered. This was a man-made vessel seemingly embraced 
by a greater journey - the journey of Mankind from its mother planet. The emotive response to this scene was just a small glimpse of the 
power of spaceflight in human spirituality and understanding. The first eluded challenge was therefore to recognize and communicate 
the relentless human spirit propelling exploration within space development. Another challenge, and the basis for this project, was 
directed specifically to the profession of architecture. In this film and the numerous science-fiction films prior to and since, space is 
almost exclusively experienced from the vessels the characters inhabit-the architecture. However, these built space environments are 
presently designed not for characters on gravity bound science-fiction film sets but rather for breathing astronauts and soon for the 
everyday person. Future building in space is largely unpredictable, however architecture must respond to the challenge presented. 
Regardless of where its location ortime frame, an architect should be able to design using the tools the profession has developed and 
with which it has equipped him/her. Instead, recent space development, more specifically proposed lunar architecture, has unnecessarily 
placed a barrier between architectural theory and the future posing a legitimate threat to the future of architectural understanding outside 



of our atmosphere. As predicted by Kubrick, Clarke, and the many others before and after, buildings on the moon will exist during this 
century and most likely in the next thirty years. Whether these buildings will be considered 'architecture' as opposed to 'engineered 
machines' has yet to be determined and it is time for architectural theory to consider this argument. 

Architecture has the ability to communicate the spirit of space flight and harmonize the technical within it. By embodying technological 
progress in an attempt to communicate the immaterial aspects of space exploration, architecture can cross the atmospheric barrier 
allowing the subjective journey of space to transcend. But how can architecture be designed responsibly for a future we cannot easily 
predict? The major obstacle in space design to date has been the lack of an architectural strategy for the seemingly unprecedented 
challenge of extraterrestrial architecture. Visionary and sci-fi architecture rely strictly on the development of alien forms and structure 
that do not respond to any established order in design. However, there are strategies from architectural theory that are not only transferable 
but also appropriate to design in space. This project attempts to develop an approach to lunar architecture that responds to both past 
and future criteria, defining the architect's role in space as an innovative profession grounded in strong design principles. Thus, the main 
objective of this project is not to propose a single solution to future lunar architectural design but rather to encourage architectural 
discourse into long-term space development considering the major theoretical obstacles involved. 
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The Role of trie Astro-Arch itect 

The role of architecture in space development has evolved for hundreds of years and this history is essential in defining its role in future 
lunar development. The moon has always been a symbol of beauty, sparking a curious sense of mystery in the human psyche. Although 
man's understanding of the moon was initially one of awe and intrigue, today it represents a legitimate future human colony. The first 
major scientific influence on our understanding of the moon occurred in 1609 when Galileo directed the newly invented telescope 
towards the sky and brought the mysteries of space to our earthbound eyes. This further ignited the imagination of early visionaries such 
as Johannes Kepler who in 1634 wrote Somnium, taking great pains to envision the lunar surface and its inhabitants.1 By the 18th 
century, the moon's craters had been identified and the debate between scientists remained as to how the craters were formed. This 
growing fascination with the moon brought further interest to the possibility of space travel by authors such as Jules Verne who in 1865 
wrote From the Earth to the Moon and Round the Moon in 1870. Remarkably, Verne's books describe the adventures of three men, shot 
to the Moon from Florida, in December, using a giant cannon, and returned to the earth with a splash in the Pacific Ocean where the U.S. 
Navy recovered them (Image 5). One hundred years later, Apollo 8 realized Verne's prophecy (Image 6). The visions of Verne inspired 
future research and writings by Konstantin Tsiolkovsky, Hermann Oberth and in the United States, Robert Goddard. In 1926, Goddard 
launched the world's first successful liquid-fuel rocket and Oberth's The Rocket into Planetary Space became an important paper in 
developing both rocket design and space travel.2 Oberth and his protege, Wernher von Braun were instrumental in the design of the A-
4, the single greatest advancement in the history of rocketry, while Russian Sergei Korolev designed the infamous R-7.3 From these 
achievements arose the Saturn V and the launch of the Apollo program, eventually landing man on the moon (Image 7). It is important 
here to consider that the achievement of the moon landing was in fact largely inspired not by science but rather the visionaries. Without 
a clear understanding of how man might actually land one day on the moon, Jules Verne asked science to find a solution and science 
responded. A long list of successors, including Clarke, Robert Heinlein, H.G. Wells, Mary Shelley, and Stanislaw Lem, to name only a 
few have continuously challenged other fields to consider the future realization of their prophecies. The relevance to this project is where 
the architect fits into this relationship. Is the architect a visionary? Is architecture a tool to draft the plans of buildings or sets designed by 
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authors and directors without architectural training? Is it a scientific and technologic design tool that strictly provides layouts and space 
allocations for protected human environments in space? The answers to these questions can be best answered by considering the roles 

architects have already established in space development. 

The role of architecture in space travel has been limited although interest is growing significantly as the time frame for extra-terrestrial 
buildings approaches. Interestingly, one of the earliest architects to significantly influence space exploration achieved recognition not 
through the design of buildings or rockets, but rather through painting. Chesley Bonestell left the architectural profession in 1938 at the 
age of fifty to pursue a career as a special effects artist. His six paintings of extraterrestrial landscapes, published by Life magazine in the 
last week of May 1944, created the most dramatic visual image of future life on other planets the world had ever seen (Image 8). In fact, 
few prominent in space fact or fiction growing up during the forties and fifties would not cite Chesley Bonestell as a significant influence 
on their future work.4 However, the success of these paintings did not rely on his highly skilled photo realistic techniques but rather the 
spiritual presence of man in space. Wyn Wachhorst describes, "a Bonestell moonscape is a sacred place at the edge of the known world 
-an altar set before the barrier, a piece of the mundane bathed in oceanic mystery".5 Through these paintings Bonestell successfully 
and solely defined a role for the architect in space as a visionary. Much like his science-fiction colleagues, he displayed the creative ability 
to recognize the immaterial presence of life in outer space and then translate it through a medium that could reach a general audience. 

The more common role of architects historically involves the design of facilities for space programs, indirectly influencing man's journey 
to the stars. This includes such significant structures as Christopher Wren's Royal Observatory in 1675, URSAM's design of Cape 
Canaveral's Kennedy Space Centre facilities in 1962 (Image 9), and the redesign of Vandenburg Air Force Base by Bechtel for the 
accommodation of commercial satellite launches of Boeing's Delta II in the 1990's.6 Directly related to NASA is the recent work of 
architects John Frassanito, Constance Adams and Chas Willitts, who have been instrumental in designing the interior of Skylab and 
Transhab, an inflatable structure to be used as a module of the ISS (Image 10). These projects have defined an alternate role for the 
architect than Bonestell, one urging the architect to produce reliable and economical designs allowing humans to live in space. Architects 
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of proposed lunar NASA projects have also adopted this approach to design technologically sound 'vessels' that function properly while 
adding a dimension of human comfort. Examples of such projects are preliminary lunar bases by architects John Kaplicky and David 
Nixon (Image 14), and Janis Connolly (Image 15). However, these designs only reflect NASA official John Connolly's claim that the built 
space environment is,".. .something entirely out of the engineering ballpark and more into the experience-base of architects..." in that 
they begin to add a human element to the engineered machine.7 Many architects presently employed by NASA are also working on 
lunar and Mars explorations and developing ways to design healthier environments and increase human comfort. At the University of 
Houston, the Sasakawa International Center for Space Architecture (SICSA) program combines real life economics with design choices 
by students to be evaluated by engineers and NASA officials.8 Such rigorous quantified research has resulted in the design of such 
projects as a lunar base made of fibreglass (Image 13) and Larry Bell and Guillermo Trotti's lunar base module (Image 17). Shimizu 
Corporation, a leading Japanese construction company, also has an extensive Space Systems Division devoted to researching solutions 
to future commercial development in space. Their design of a concrete lunar base uses a modular system for expansion and proposed 
excavation techniques (Images 11,12). These designs reflect the technical premise from which they are founded and will undoubtedly 
provide the necessary protection from, "every single aspect of space [that] is conspiring at every moment to pretty much kill humans".9 
Like the accomplishment of the ISS they will give human beings a place in space to function while providing an economically viable 
option for stingy political support. In this sense it can be argued that architecture has established a valuable relationship with NASA in the 
realization of providing humans with a liveable space environment. 

Other universities have also encouraged design studios and projects involving space that focus more on design than practicality. At 
Columbia University, for instance, a studio project involved the design of a future Planetary Court of Arbitration for the moon (Image 
16).10 Similarly, numerous graduate projects strive towards designing interesting 'space' architecture as we approach its realization. 
Here, architecture's role is closer to the role of visionary. I n these architectural roles there are ideas of how space architecture could and 
should exist. However, the evolving myriad of approaches reveals architecture's own confusion of its role in space, begging the question 
of what these exercises contribute to our understanding of architecture? Do the designs for NASA contribute more to architecture or 
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aeronautical engineering? The manipulation of plan and section to create interesting and coherent architectural space, the presence of 
light, materiality, structural logic and expression, and the simple vista are some of the most basic architectural tools that in most cases 
seem sacrificed for technical reasons or development of new form. Can the paintings of Bonestell contribute anything to architecture? 
Do the various studio projects contribute more to industrial design or form-making than architectural understanding? Undeniably architecture 
in space overlaps with all of these professions and they all therefore contribute something to architectural discourse. However, the 
general 'space' objective seems to adopt two major approaches. The first is to offer a level of human comfort to engineered vessels that 
is economically and technologically viable. The second is to jump over philosophical and architectural consideration to take advantage 
of the opportunities provided from the new parameters and design interesting yet alien forms and concepts. It seems that architecture in 
space development has never been able to influence space exploration and development with the same impact Bonestell did through 
his paintings or Kubrick through film. The architect must be able to propose an architectural vision as strong as Bonestell's landscapes 
and as real as Verne's novels while responding to the strict technological demands of space. As Lebbeus Woods argues, 

...in whatever form, architecture has a greater role to play in the creation of so radiantly human a future than it at present plays. Its 
present subservience to lesser ends results, I believe, from the understandable confusions of architects as they confront new 
knowledge, technology, and conditions of living. This must end, if architecture is to become the instrument of human emergence 
inherent in its comprehensiveness and universality; it will end when architects accept that the mandate of architecture today is not 
the control of change but its invention.11 

Therefore, if architecture is to "invent" a meaningful future human existence in space, it must first consider the meaning of being in 
'space' and then propose a means to communicate this to the future visitor with an even greater impact than Kubrick's 2001 - for this 
time they will not be in theatre seats. 



15 Janice Connolly's lunar module 
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Transcending Space 

Once the technology is developed to build safe environments for humans on the moon, and a building envelope is confidently established, 
the question will arise as to what exactly lunar 'architecture' is. Due to its gravity bound landscape, lunar architecture will be subject to 
many of the same parameters as earth but in an extreme environment with lower gravitational force. Thus, it is reasonable to assume 
there will be as many different architectural theories in lunar design as there are on earth. A lunar architectural vision, however, should 
aspire to meaningful design responding to the poetic significance of the event. Perez-Gomez argues, 

... in order to function ethically, architecture must be able to simultaneously propose a better future, a life with a higher poetic 
quality, while at the same time acknowledging the end of 'progress', with its exclusive orientation towards a perpetually non
existent future.1 

The architect must accept the challenge toward a poetically enriched future, however, he/she must also recognize the existence of 
future lunar architecture, and establish a long-term strategy of accomplishing that goal. The problem with envisioning an "architectural" 
vision, as opposed to strictly artistic, technological, scientific or industrial, is the seemingly unprecedented challenge in space. Technological, 
political, and economical constraints, combined with the infinite poetic opportunities of designing in space, provide the ultimate challenge 
to the architect in somehow responding to the number of parameters involved. There is a perception that once architecture exists in an 
environment with extreme or abnormal parameters new strategies should replace old ones. If we consider architecture on the moon as 
merely a liveable enclosure in an extreme environment, the only precedent that may come to mind is a submarine. However, if we 
consider a building on the moon as a place where our Mother planet glows above the horizon, where each floating step brings us closer 
to an understanding of ourselves and our place in an infinitely vast and awesome universe, we suddenly see lunar architecture as much 
more. In a future that promises to be even more technologically complex, sensorily exhausting, and ethically chaotic, the moon becomes 
the ideal location for personal reflection and contemplation. The emergence of 'space tourism'2 as a major future industry on the moon 
indicates the desire for people to make such a pilgrimage. The program for this design project is therefore a retreat where visitors can 
momentarily allude the anxieties of human existence in space, enjoy the new landscape and yet have time to reflect on humankind's 
journey not only to the moon but also through time. And although the site is immensely unfamiliar, historical precedents begin to emerge 
whose strong architectural and structural logic, treatment of light, and materiality, compliment a spiritual and meaningful experience. It 
is here where an "architectural" journey to the moon takes its first steps towards transcending space. 

Notes 
1 A. Perez-Gomez, "The architecture of Steven Holl: In search of a poetry of specifics." El Croquis, 93 (1999), p.27. 
2 NASA Administrator Daniel Goldin, speaking at NASA's 40m Anniversary Gala on Oct. 1, 1998, provided a vision of a thriving space tourism industry on the 
moon in less than 25 years. 
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T Me Poetics of 'Outer' Sp>ace 

In order for architecture to offer a more meaningful existence in space, the essence of space must first be defined. It is recognized that 
the harsh human conditions of space require the establishment of a safe means of living before jumping into philosophical arguments. 
Incidentally, an engineer can provide man with a safe environment in space so how does architecture, as a profession mediating 
between art and science, offer something more meaningful? As Peter Buchanan argues, 

It must be remembered that it is only in what is historically very recent times that the core of the architect's training is not in the 
occult and esoteric. Indeed it could be persuasively argued that man's alienation from his built environment is coincident with the 
loss of this dimension.1 

It can also be argued that contrary to the rapid advancement of space technology, similar progression in poetic and philosophical thought 
regarding spaceflight is minimal, requiring the specific involvement of architecture. Contemporary science fiction works such as Tony 
Daniel's short story, Life on the Moon, have successfully followed in the tradition of Clarke, Heinlein, and Wells in cleverly projecting 
human society into space and identifying some interesting philosophical issues. Science fiction films such as Star Wars, however, 
represent the most influential artistic intervention in space in reaching the general public and these films often rely on action based plots, 
extraterrestrial creatures and special effects for their impact (Images 18,19). Some episodes of pop culture icon Star Trek have offered 
valuable philosophical contributions to future human space societies. However, within the sci-fi industry there are few films like Kubrick's 
2001 and Andrei Tarkovsky's Solaris that focus on the immaterial and subjective aspects of space. This reflects the evolving roles of 
science and art not only in the sci-fi film industry but contemporary culture. Florence Hetzler argues the omission of art in space 
development began hundreds of years ago after Galileo when scientists, like the Cubist artists of the time, took nature apart, but unlike 



their creative colleagues, could not recombine the pieces to be understood by the common person. The result has been the divorce of 
science from culture in an increasingly self-referential and self-driven direction not easily interpreted by non-specialized perception.2 
There is a tendency for science to zoom in on the particular without considering the larger picture and space is too vast to be considered 
in this manner. The specifics of scientific discovery can offer but one form of understanding and others must be considered. 

Perhaps we should be seeking metaphors and images as explanations. These, after all, will be more comprehensible to the 
common man, the man touched by poetry, analogy and knowledge best. Philosophers, artists, and scientists would do well to 
confer to describe the new knowledge to man. This is important for civilization... So long as man continues to explore in space 
with the freshness of a child who is finger-painting and not with the preconceived systemization of painting by numbers in charted 
areas, space probing may plumb depths incredibly unpredictable... [science] may have to turn to art to say what cannot be said 
in conventional prose.3 

These attainable 'depths' require insight and imagination directly influenced, though not controlled by, scientific reality. Robert Ginsberg 
argues that the scientific accomplishment of the moonlanding actually did more to dispel imagination than ignite it by not living up to any 
of the responses that were imaginatively called for by the event.4 In this sense, discoveries at the leading edge of science in space can 
desacralize the very things that compelled the quest in the first place, leaving man to desire, " . . .the lost images demystified by 
modernity, and the innocent dream of spaceflight [to] join the romance of the railroad in coffee-table nostalgia".5 However, advocating 
that the impact of scientific knowledge on inspiration can take many forms, none of which need be inimical to art, challenges this.6 A true 
craftsman might recognize that the poetics of spaceflight exist in those things provided by science that cannot be explained through 
science. The similarities and differences between the scientist and the artist become evident when you consider their parallel quests. 

The mind of the scientist, exploring space and matter, is closely related to the mind of the poet, whose task is to explore inner 
space and the reality of things. Like the scientist the poet is enchanted with an expanding universe of knowledge; but he keeps 
insisting that the new data must be incorporated into a moral universe that poetry originally created as myth and for which he must 
perpetually seek new metaphor.7 
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Perhaps the landing on the moon should not be viewed as the dissipation of a dream but the birth of a new magical perspective. The 
moon, although instantaneously demystified and littered by the NASA equipment and footprints of Buzz Aldrin and Neil Armstrong in 
1969, passed its sacredness at that moment back to the earth, now glowing above the lunar horizon. Suddenly the moon gains a new 
identity and presence, a landscape not previously recognized nor appreciated. 

A changeless wilderness where rolling, sunny slopes gleam like virgin snow and thousand-foot gorges border majestic, three-
mile-high mountains - lifeless, windless, looming still and serene, only the harsh shadows moving with the sun. Yet the beauty of 
this permanence is that of the cemetery.8 

These lunar experiences are but a glimpse of the pioneering poetics of spaceflight that will enrich and transcend human existence if 
recognized and communicated. 

With the importance of poetics in outer space, comes a need to justify the means with which to accomplish that goal. Art, in its various 
forms, is recognized as the medium that communicates poetic insight, however, any 'artistic' intervention aboard a NASA vessel would 
invite heavy scrutiny and demand quantifiable justification. This indicates our dependence and confidence in science and urges us to 
consider the value of art not only in space but contemporary culture. If being in space is potentially one of the most enriching and spiritual 
experiences of a person's life, should it not be complimented and communicated through something more than a machine? Since the 
first philosophical ideas proposed by Socrates, art has been challenged by new claims to truth and scientific advancement in such fields 
as genetics and medicine, and the technological achievements of the Information and Space Ages, are such recent claims. However, 
art has withstood these assaults and survived as a powerful presence in human spirituality and the quest for truth. One of the more 
historically significant justifications of art is the Biblia Pauperum, which resulted from the rejection of iconoclasm by the Christian Church 
during the sixth and seventh centuries (Image 26). A pictorial narration of the Bible for the poor who could not read or understand Latin, 
it was considered a legitimate way to receive the Christian message with complete understanding9. Similar transformations in the 
perception of art have occurred throughout history from the spiritual and symbolic in the High Middle Ages to the linear perspective of the 
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scientifically influenced Renaissance. Important to these artistic and historical movements was an objective understanding of beauty 
that was followed through an aesthetic order and philosophy based on tradition and reflected in the architecture of the time. It can be 
argued that during these periods the power of the art and architecture was in it's coherence as,".. .the Christian religion and philosophy 
was accepted as the only true value giving meaning and direction to life and not - as in our time - one among a number of alternatives".10 
Contrary to the criticism of the Modem Movement in establishing a break from this tradition, the pioneering Modernists were establishing 
new universal orders responding to contemporary parameters but grounded in past architectural strategies. Buchanan argues that Le 
Corbusier's quest to sacramentalize daily life, as informed by the spiritual and occult, is evident in the early stages of this century when 
artists especially were struggling to find something stable and eternal to guide them in increasingly uncertain times.11 For instance, Le 
Corbusier's "modular" was a measurement system designed to quantify and order architectural design in relation to the size of the 
human body (Image 27). The motivation for this was a respect for the coherent and unified systems of past buildings such as the 
Parthenon and the Indian temples.12 In all of these historical 'movements' there is a common respect to established order that informs 
meaningful design artistically, architecturally and experientially while contributing new ideals. 

The evolution of art and technology in contemporary culture has led to a somewhat counteractive relationship with science and technology 
being the source of truth and art the aesthetic attempt at beautification. We find ourselves in,"... a situation where, although at first we 
seem unequipped to understand the present condition of art, the resources for such an understanding are indeed available to us if we 
but return to the tradition, a tradition that we grossly underestimate as we regard it as 'in some way past'".13 The contemporary artist, in 
contrast to his/her medieval counterpart, is not concerned with any spiritual or philosophic order and instead designs with the freedom 
to create according to his/her own will.14 In this way, design is not motivated by higher principles but through a subjective expression of 
self. Inspired by a myriad of medium and tools, art has lost any kind of collective coherence through this individualized expression. The 
resulting confusion is no better reflected than in the formally driven architecture of post-modernism. The architect today must reconsider 
his/her role as mediator between art and science and how to sew the gap now separating them in an apposite manner. The traditional 
ideals and objectives developed by the Modernist pioneers have been largely replaced by uncritical self-expression devaluing architecture 
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as a legitimate form of art and creator of 'spiritual place'. Instead it has been reduced to either a fashionable commodification or strictly 
technical means of enclosure, both clearly represented in the discussed roles of the architect in space. However, if an architectural order 
can engage in a dialogue with scientific opportunity, and lunar design exists within the technological constraints of space, it should be 
possible to identify the experiential and poetic aspects of space and communicate them through the technological tools available. 
Building on the moon represents a global, non-nationalized achievement where the sacredness of space does not follow pre-conceived 
religious doctrines or ideologies and unlike terrestrial conditions where poetics are experienced regardless of enclosure, lunar architecture 
becomes the single means of perception. Therefore, for the architect to respond to his duty towards both art and science, it is necessary 
to consider how a lunar architecture will respond to established orders while embodying contemporary technology to allow for a spiritual 
experience. 
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L_£a Tourette and the Lunar Challenge 

At their farthest distance, L'Arbresle, France and the moon are approximately 403,200 km apart.1 Their only apparent connection is the 
lighting of the picturesque village on a clear night. Yet tucked away in the hills, secluded and overlooking the village sits one of the better 
buildings of the twentieth century and one most pertinent to this discussion. Planned as an education and research centre for the 
Dominican order and consecrated in 1960, the monastery of La Tourette was one of the final realized projects by arguably the most 
influential architect of the twentieth century - Le Corbusier. In many ways it is not so surprising that La Tourette comes to mind when 
considering a lunar architecture. As Colin Rowe, describes,". ..the feeling one has in much of Le Corbusier's architecture is of being 
dramatically isolated in a beautiful but hostile cosmos - like for instance, walking in the Grand Canyon or on a desolate Greek mountain 
range without the comforts, noise or familiarity of daily life".2 La Tourette clearly embodies these characteristics while representing one 
of the most successful projects of ourtime in demonstrating unequivocal understanding in form, materiality, structure, light and programme. 
It is impossible to offer a complete account of the building here. Instead, it is only necessary to recognize the major contributions of La 
Tourette to a lunar architectural strategy. Three major contributions discussed here are: 1) the design as part of a timeless architectural 
process, 2) the programmatic use of spatial concepts and 3) the spiritual and immaterial qualities of the building. 

As mentioned, Le Corbusier had a respect for history that inspired him to design in a rigourous manner responding to established order 
and unified systems and La Tourette is a perfect example of these ideals. Not surprisingly,".. .theorists or poets who could offer a vision 
which contained some all-embracing order or pattern, especially if this was framed with a historicist notion of progress" fascinated him.3 
Thus, the subtlety and success of La Tourette was achieved through a sound understanding and appreciation of tradition and the 
initiative to create within that understanding. When commissioned for the building, Le Corbusier was encouraged to visit the twelfth-
century Cistercian Abbey of La Thoronet in Provence, France, as it was recognized as having the 'true spirit' of a monastery.4 Not just the 
spirit of the building but also the extraordinary spatial and experiential richness enhancing the daily spiritual rituals impressed Le Corbusier. 
Interesting are the ways La Thoronet subtly deviates from the norm of the time while respecting such typical contemporary French 
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monastery elements as the dominant church, taller tha n the other three sides of the cloister, the vaulted ceiling and its relationship to the 
dorm (Image 29). The cloister, however, differs in that it is not a perfect square, not even rectilinear, nor is it level. Instead the cloister is 
below ground level allowing openings to the interior courtyard only through the arches, which results in an intensely introverted space.6 
Combined with the soothing fountain in the hexagonal lavabo and the contrasts between the highly extroverted experience of the rooftop 
walkway and the introverted cloister, the sacred spirit of the building is achieved through innovation and coherent order. It can be argued 
that the architecture of La Thoronet encapsulated the strengths of previous monasteries while offering new solutions most likely inspired 
by contemporary influences and La Tourette followed in this tradition. 

When examining the plans of La Thoronet and La Tourette (Images 30, 31) the similarities in these architectural icons become apparent. 
Both have the church as the dominant spatial element closing one side of the enclosed courtyard and the lavabo and Le Corbusier's 
oratorium are clearly related. The organisation of La Thoronet is also reflected in La Tourette, though not mimicked, as are other 
noticeable elements upon inspection. However, the strength in the comparison of these buildings lies in the historical architectural 
significance and the ingenuity of Le Corbusier. For Le Corbusierdid not merely borrow directly any form or relationship between forms 
but instead developed an equivalent language, appropriate to a different programme in a very different time.6 It is here where Le 
Corbusier so gracefully presents the strengths of early Modernism. 

The Modernism of Le Corbusier - like Picasso, Joyce, Stravinsky and Schoenberg - was concerned with creating a culture that 
was new and apposite to the age yet encapsulated the best of the past. It was in retrospect as much about reworking and 
revitalizing tradition, about abstracting and condensing selected aspects from the past, as about emancipation from what was 
moribund, irrelevant or just cloying.7 

Despite the glaring similarities, the power of La Tourette lies in its identity as an ideal modem architecture with Le Corbusier's own 
architecturally developed strategies folded into the established order of La Thoronet. His highly publicized Modular is evident throughout 
the building from the proportions of the individual cells to the 'ondulatoires' (glass panes between concrete ribs) in the magnificent 
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facades. Both his Five Points of a New Architecture and his influential Dom-ino System, developed throughout his career, are clearly 
utilized here revealing the building as a fusion, "...of Le Corbusier's own keys and concepts".8 The building becomes an essay of his 
design principles as one notes the sculptural pilotis on the ground level become spatial in the refectory and then somewhat unexpected 
load-bearing walls dividing the cells on the top two floors. The roof garden does not exist only on the roof as at villa Savoye, but angles 
up above the atrium and cloister bringing nature into the sacred courtyard and up to the other floors. The use of colour on the room 
doors, louvers and water pipes contrasts with the same rough concrete characteristic used in many of his post-WWII buildings. Also 
representative of Le Corbusier's Modernistic ideals is the relationship with nature as he carefully considered the orientation of the 
building both towards the countryside and in on itself. His treatment of the cloister is also remarkable, as he has inverted its relationship 
to the courtyard. Instead of it defining the edge of the courtyard it creates a cross shaped means of circulation through the courtyard 
maintaining its significance in the monastery while offering a unique design solution (Animation 1 -CDROM). It is through these Modernistic 
principles, combined with a respect for La Thoronet that La Tourette gains its power and presence as an architectural masterpiece. 

La Tourette is also a good example of two spatial concepts that Le Corbusier used throughout his career, megaron and sandwich, 
demonstrating the architectural use of compressed space. The use of these spatial concepts has direct implications to lunar design in 
the lower gravitational field. In a megaron space the compression of space between the vertical planes is emphasized. This was 
developed through the analysis of Maison Citrohan where the use of structural columns, or piloti, allowed for the vertical plane to be used 
as an architectural element as opposed to a strictly structural member. In sandwich spaces, the horizontal planes instead create the 
perceived compression of space. This relationship is used effectively at La Tourette. As Rowe argues, 

By cramming a Tokyo-type megaron, the church, and a Poissy-type sandwich, the living quarters, into the closest proximity, by 
jamming two discrete elements into the same volume, from the violation of a unity of conception, it has become possible, 
simultaneously, to manipulate all spatial coefficients. In other words, by a combination of themes that might have thought were 
obliged to remain forever separate, Le Corbusier has been able to instigate sensations of both tension and compression, openness 
and density, torsion and stability; and by doing so, he has been able to guarantee a visual stimulus so acute that only very 
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retrospectively does the observer begin to be aware of the abnormal experience to which he has been subjected.9 

This spatial execution by Le Corbusier initiates a subjective dialogue between the observer and building that demonstrates an architectural 
understanding of structural and formal opportunities. A successful lunar architecture must demonstrate a similar understanding. The 
megaron space on the moon will likely be the most common spatial experience due to the necessity for raised ceiling heights. However, 
the use of sandwich spaces on the moon could also be extremely effective in complete contrast to the high spaces existing in the 
architecture. Spaces where the inhabitants are not as active could provide the opportunity to use the sandwich space architecturally. If 
this is true, the relationship of megaron and sandwich spaces would be similar to that existing at La Tourette, however they could also be 
exaggerated. 

When one walks the empty halls of La Tourette, sits between the cool massive walls of the church or simply walks around the monastery 
as the morning fog rolls over the hills there is a spiritual presence that reflects the greatest success of the building. There is a sacredness 
to the spaces at La Tourette that has the signature of a master designer whose understanding of architectural ideals have left their 
timeless mark on this quiet French countryside. Brought up in a very religious Protestant family, Le Corbusier maintained a keen 
fascination in spirituality despite his loss of faith as he matured.10 A book that strongly influenced Le Corbusier in the early years was 
Henri Provensal's L'Art de Domain, written in 1904, that claimed,"... the aim of Man was to try to unite the material and spiritual worlds, 
to reach out beyond the new order - irreversibly altered by science and technology - to the 'idea', general and universal, which would 
restore a 'harmony of matter and spirit'".11 It is documented that one of Le Corbusier's greatest struggles was the same obstacle facing 
lunar design - this opposition of science and art. He wrote, 

More accurately, I struggled between, on the one hand, rationalism strongly imbued in me by an active real life and the little bits of 
science in me which I picked up at school and, on the other hand, the innate, intuitive idea of a supreme Being, which is revealed 
to me at every step by a contemplation of nature.12 
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For Le Corbusier, the laws of geometry, measure, and nature were what formed the occult and sacred, and like the Cistercians, he 
believed they were the disciplines that achieved the eternal in architecture.13 It is within these principles that La Tourette has encapsulated 
the immaterial substance of La Thoronet and created the eternal. It is difficult to define what creates timelessness in architecture. 
However, in a time when humans feel increasingly overwhelmed by the acceleration of information, technology, and human knowledge, 
architecture has the ability to offer something more subjectively meaningful through such qualities. In La Tourette's crypt (Images 37-39), 
the sculptural forms and presence of light seem to reach an experiential climax where one suddenly feels as though standing in a three-
dimensional painting where colour, light and the interweaving organic and rectilinear forms create true 'sacred space'. There is no 
indication of precision or calculation in the forms of the crypt walls but yet there is a powerful perception of harmony that seems to 
encapsulate a timeless architecture. As Peter Eisenman argues, "...La Tourette has more presentness than Ronchamp because 
Ronchamp has been sublimated and adapted into the scenographic production of architecture, whereas in La Tourette the topographical 
shifts, the organizational transgressions have not yet been absorbed".14 Le Corbusier looked to antiquity to fill the void left by his own 
faith and this led him to, "...construct a place for the absolute and the spiritual within a Godless world".15 His ability to do this resulted 
from personal awareness, obedience to a rigorous and timeless process and an understanding in the fundamentals of architecture. 
These fundamentals of Le Corbusier's approach can inform design in any time frame and provide an approach to future design in space. 

37 The crypt of La Tourette 
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Developing a L _ i _ j nar ^ K r c Y ~ \ itectu re 

It has been thirty-five years since Le Corbusier passed away while swimming at Cap-Martin and it will be possibly another thirty-five 
years until architecture is established on the moon. The challenge then is howto establish a lunar architectural vision that is meaningful 
while accepting La Tourette as a precedent in respecting a timeless process. Rapid advancement in technology makes the prediction of 
future construction techniques, materials, and mechanical systems very difficult. Therefore, to propose a lunar architecture based solely 
on these fundamental building elements would be inappropriate. It is obviously important also to recognize that the strategies used to 
design La Tourette were apposite to that time period in a cultural moment that cannot be merely adopted into another age, let alone one 
half a century away. Yet to aspire to design that responds to an architectural order as seen through La Thoronet and La Tourette, a 
strategy must be initiated to provide an appropriate framework and vision. To complicate the process even more is the limitation of our 
presently available tools in understanding and designing architecture for the future. Therefore, a strategy can only be proposed using the 
available tools and knowledge that might inform and encourage future design theories. 

What is evident throughout Le Corbusier's career is his interest in the physical and theoretical opportunities provided by science and 
technology as applicable to architectural design. The Dom-ino system was a reaction to the opportunities provided by the development 
of post and beam construction, relieving the walls of their structural function, and the development of formed concrete inspired later 
projects such as La Tourette and Ronchamp. He diligently studied the machine and its applications to architecture, from ships to the 
automobile he searched for new methods of understanding our relationship to our built environments. It is arguable then that the most 
influential technological tools influencing space architecture today are the spacecraft itself and the computer. Digital architectural theory 
is abundant, as the Information Age has challenged design in all aspects from technological drawings to digital modelling and virtual 
animation. The challenge then is, how can future design respond to the influence of the digital in an appropriate way while encapsulating 
the historical order of La Tourette? If science is to respect art through promoting architectural design on the moon, it is here that 
architectural design returns the favour by inviting technology to inform design, following the ideals of Le Corbusier. 



Theoretical Morphology s t n c J Architecture 

The most difficult task in envisioning architecture on the moon is eliminating pre-conceived notions of the relationship between plan, 
section, and structure as they have evolved on earth. The major factors involved in designing lunar structures are the near vacuum 
conditions, low gravity, extreme temperature change, micrometeorite bombardment, and radiation by charged particles.1 It is nearly 
impossible to imagine how these parameters will affect architectural design and what kind of form and space will emerge. However, this 
is where science can offer a methodology and framework for this vision. The advent of the computer has allowed the field of theoretical 
morphology to emerge as a major contributorto biology's version of the form vs. function debate. Theoretical morphology is concerned 
with digitally simulating the essential elements of biological form with a minimum number of geometric parameters. As opposed to other 
fields in morphology, theoretical morphology is not concerned with a precise mathematical characterization or picture of any existent 
form and is often more concerned with the examination of non-existent form.2 The theoretical implications become increasingly applicable 
to future architectural form if we consider that, 

.. .the ultimate triumph of theoretical morphology would be an understanding of biological diversity, framed in terms of the boundaries 
between the possible and the actual and the possible and the impossible. It should integrate across all levels of structure, from 
organic molecules to entire and seemingly complex functioning organisms, where as yet undiscovered laws of structural consonance 
may exist.3 

By constructing what are termed 'theoretical morphospaces", exploration of the range of morphologic variability that nature may or may 
not produce is possible. These morphospaces (Image 41), which require first a geometric model of form, are graphically represented by 
a three dimensional graph whose x and y axes represent phenotypes, or biological "morphocharacters", describing certain formal 
characteristics of the examined organism. The topographic peaks or the z-axis represents the adaptive morphologies that function well 
in natural environments and the depressions are unadaptive morphologies. A simple example of this is given in Image 42 where a 
simple triangle is experimentally morphed into a variety of shapes based on altering two parameters, apex height and base width. By 
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using the same simple concept but using the computer, a morphing of "hypothetical helicospiral shell forms" is possible. Here the 
parameters used in the morph are curvature and torsion (Image 43). Theoretical morphology is obviously much more complex than can 
be fully discussed here but as a basic framework for predicting form it can offer a great deal of insight into architecture. The analysis of 
form using theoretical morphology involves three major phases: (1) the construction of hypothetical yet potentially existent morphologies, 
(2) examination of the distribution of existent form in the morphospace to determine which forms are common, rare, or non-existent in 
nature, and (3) the analysis of both existent and non-existent form to determine whether the distribution of existent form is indeed of 
adaptive significance.4 This methodology can be directly applied to hypothesizing lunar architectural form. 

' Shinji Matsumoto, Tetsuji Yoshida, Hiroshi Kanamori, and Kenji Takagi, "Construction engineering approach for lunar base development", Journal of Aerospace 
Engineering, 11:4 (1998), p.129. 
2 George McGhee Jr., Theoretical Morphology: The Concept and its Applications, (New York: Columbia University Press, 1999), p.4. 
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Morphology arid trio EEx peri monta I ists 

To adopt theoretical morphology as a legitimate method of analyzing future architectural form invites consideration of experimental and 
visionary architecture adopting similar techniques in design. Experimental architecture forms a specialized and often-controversial 
dimension of architectural design dealing with the development of formal and spatial relationships autonomous to any past architectural 
order. Lebbeus Woods, a recognized experimental architect, believes that it can most easily be defined by the open-ended, exploratory 
nature of the intentions initiating and guiding them.1 When work is initiated, Woods believes the goal is in the future and can only be 
reached over time and by the process of working. It is the process which fills the time between initiation of the work and achievement of 
the goal that is necessary and gains importance because the goal cannot be identified without it. Peter Eisenman, although rejecting the 
idea of designing future architecture, supports the importance of process, arguing that a known intentionality limits the results. Eisenman 
believes the first move in scientific discovery is always arbitrary, a leap of faith and, although the arbitrary initial move is outside of 
architecture, it is this arbitrariness that gets one over the question of immanence.2 In fact, Eisenman's approach offers insight to the 
experimental morphology of architecture. His first step involves the traditional development of the parti, including site consideration, 
function, organization, and past histories of the site. The parti is usually a two dimensional drawing considering the best entry point and 
circulation as legitimizing conditions for its existence. The plan of the container is then extruded, with an aesthetic, materiality, and 
profile. He argues that form in this case is predetermined by its function as a shelter and enclosure and because of this it has its own 
meaning, intentional or not. The second step is where his 'machinic' process is introduced. Here, he undercuts the traditional modes of 
legitimation produced in the container and image described already. He does not mean that there will be no function or image but rather 
that these will no longer be used to legitimize the container. Thus, the introduction of the outside agent, another diagram,".. .which 
contains a process which when superimposed with the first diagram will produce a blurring of form/function and meaning/aesthetic 
relationships that seem to have produced the first diagram".3 This process carries with it a modification of the original parti before its 
extrusion. He argues that it is the seemingly arbitrary nature of the second diagram that would help open up and reveal the new 
possibilities that traditional modes of legitimation could not identify. He uses such diagrams as solution waves, neural functioning and 



DNA in this second phase and acknowledges morphing as another. Eisenman's third stage involves taking the two-dimensional diagram 
and extruding it into three dimensions to accommodate architectural space or as he terms it, architectural 'tropes'. This involves another 
necessary step towards architectural resolution, which is a back and forth moulding between the diagram and the three-dimensional 
model with the intention of correcting the diagram so as to incorporate characteristics of architectural space. An Eisenman project best 
demonstrating this method is the Bibliotheque de L'Huei in Geneva, Switzerland (Images 44,45). In relation to theoretical morphology, 
the first step is the development of an architectural parti in Eisenman's process as opposed to a geometric form. The second step is the 
introduction of the outside agent, the computer or diagram in both methods. The major difference here is the arbitrary use of the 
computer or diagram in Eisenman's process. In theoretical morphology there is a clearly outlined methodology that provides a framework 
for the possible outcomes - the theoretical morphospace. The third stage is similar in that there is an analysis of function. However, 
Eisenman's back and forth process between diagram and three-dimensional model aims to improve the diagram, whereas theoretical 
morphology simply analyzes the possibilities. 

The work of Eisenman and Woods has been heavily criticized in architectural theory for its reliance on arbitrariness. Architecture to the 
experimentalists is autonomous, with no reliance on client or community and even less on architectural history representing both its 
greatest strength and weakness. It has been argued that experimental architecture is in this way,"... irresponsible and [a] waste [of] time 
with improbable dreams of what architecture 'might be', thereby ignoring what architecture has always been and irrevocably is, and still 
needs to be".4 Eisenman argues that the traditional role of architecture can only use traditional methods that in turn can only produce 
objects legitimized within a traditional discourse and this limits the possibilities.5 Although this may be true, the problem arises when one 
considers how to legitimize a project or experiment without any grounds of legitimization. Thus, experimental architecture's goal of 
removing itself from traditional modes of legitimization, although seductive, is also extremely limiting. The only meaning that the project 
can carry with it is its own intrinsic qualities. This is representative of the crisis of meaningless contemporary art discussed in a previous 
chapter. The realized projects of Eisenman also suffer from the "inadequacy of his formal procedures to conceptualize and deploy 
materials in roles otherthan providing shape and notation...all projects [are] built with non-emotive materials."6 So despite his attempt to 
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legitimize his experimental methodology by conforming the three-dimensional diagram to accommodate architectural 'tropes', the failure 
to consider materiality and tectonics in the process is a major weakness revealed through the project's physical manifestation. Materiality, 
light, and structure seem to be sacrificed by the autonomous methods here resulting in disappointing results(lmages 46,47). Alejandro 
Zaero-Polo argues that the problem with the work is there is no clear definition of what the experiment's purpose is and therefore it is very 
difficult to assess the work.7 In the end, the means by which any work is assessed will be through those elements - spatiality, light, 
materiality, and structure - that we inherently relate to architecture. 

Despite these criticisms, the contributions of the experimental architects to architectural discourse are extensive. They challenge architects 
to consider new possibilities and methods of design using newly developed technologies to inform design. Their techniques are appropriate 
in that they represent a rigorous quest for new understandings of architecture in an equally 'experimental' age. However, their quest for 
autonomy takes away from the value of their inventiveness and deprives the work of any meaningful contribution to architecture other 
than expressional. We are more equipped than ever to reveal the possibilities of architecture technologically through experiment and 
this should be explored. However, it can be argued that traditional architectural strategies, concerned with the possibilities of architectural 
meaning, offer similar insight through a language of architecture that can be understood and legitimized. There are more successful 
existing experimental projects such as Daniel Libeskind's Jewish Museum (Image 48) and Frank Gehrey's Guggenheim (Image 49), 
which achieve similar, autonomous results but more than strictly the experiment of form through technology or abstract means. In both 
of these buildings, materiality, light, and spatial complexity compliment the architecture as legitimate architectural elements. These 
buildings identify an experimental architecture that responds to an understandable architectural language both in concept and form. 
Thus, the challenge in adopting experimental morphology as a method of designing future lunar architecture is to be able to incorporate 
the timeless process established by Le Corbusier at La Tourette, one incorporating light, materiality, and order to create meaning, not 
just experimentally but architecturally. 
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Parametric Design and Morphology 

Experimental morphology offers the tools to predict future form while the strategies used by Le Corbusier indicate a timeless process for 
those forms to gain architectural meaning. The challenge is how to combine these seemingly opposite methods of design into an 
appropriate lunar architecture. Experimental morphology offers a framework for architecture that reduces the arbitrariness of agendas 
such as Eisenman and Woods. The application of experimental morphology to architecture is not a completely foreign concept. Haresh 
Lalvani is currently developing the concept of Meta Architecture, based on manipulating morpologically structured information via 
algorithms and genetic codes that encipherthe formal possibilities of architecture. This research reveals new architectural form through 
the morphing of columns and surfaces (Images 50, 51). Lalvani argues the genetic codes of these forms can be programmed into a 
software-driven manufacturing process that will generate a wide repertory of new curvilinear vocabularies unavailable to architects in the 
past.1 A similar experimental field of architecture involving digital manipulation of form is parametric design. Despite the seemingly 
parallel agendas of Eisenman in using the capabilities of the computer to produce new architectural form, parametric design is actually 
the antithesis of experimental architecture in that, like experimental morphology, it involves an experimental process with an intention 
and is therefore non-accidental. When pure experimental architecture, as defined by Woods and Eisenman, is achieved and appreciated 
as art, seducing the viewer through its interesting formal relationships, it is in essence a designed accident. The problem with accidental 
architecture is that the process leading up to the result is less understood than the final image. This results in an inability to go back 
in the process and progress in a different direction and also makes the actual building of the final product very difficult. Mark Burry 
argues there is a need to understand the processes in any system if it is to become architecture and a formulaic approach such as 
parametric design provides the syntax to describe such "unstable representations".2 Parametric design uses associative geometry 
to record historically the derivation of the constituent parameters and relationships between geometric entities that creates the end 
result. Image 52 illustrates a paramorph3 of a rectangle and circle in such an analysis. Experimental morphology is only slightly 
different from this process in its presentation but the concepts are essentially the same. In both processes, there is the ability to 
create form based on a number of controlled parameters, giving the designer complete authority over the design while allowing for 



limitless possibilities. Here, experimental architecture is neither autonomous nor accidental but instead involves a process providing 
structure to the potentially chaotic use of the computer in design. Such processes are also the pioneering steps in developing 
meaning through the digital in the production of higher art. The marriage between technique and art cannot be ignored and the use 
of the computer as a legitimate producer of art is a relatively new concept. However,".. .there is a benefit from a constant reminder 
of the implications of the attainment and application of higher levels of technical skill to art production. Such a reminder can temper 
the triumph of the mishap in the face of conspicuous endeavours evidenced from the past, where art is married to technique 
through light but active control".4 It is through the controlled use of the computer within the experimental agenda where the 
fundamentals of architecture can be understood and applied, thereby adding meaning to the architecture. If Le Corbusier were to 
design today, he would undoubtedly welcome the challenges and opportunities of the digital. However, it is unlikely that he would be 
content to label his design accidental. This is because he believed in an ordered process of architecture allowing it to develop 
meaning and even sacredness. By understanding the potentials of digital design through such controlled processes as parametric 
design, architectural strategies can be developed that contribute much more to architecture than accidental form. 

Notes 
1 Haresh Lalvani, "Meta Architecture", Architectural Design, 69:9-10(1999), p.36. 
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formed by a change in the physical characteristics without a change in chemical composition. 
4 Burry, "Paramorph: Anti-accident methodologies", p.82. 
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Morphing the Ioon 

With the establishment of theoretical morphology as a legitimate framework in predicting lunar architectural form comes the need for a 
specific approach to achieving that goal. Both parametric design and experimental morphology require a geometric model to digitally 
manipulate, using a set number of parameters. The cases described earlier involved a triangle, a shell, and a simple rectangle and 
circle. The major question for this exercise is what model to use in initiating the process. Lalvani demonstrated the potentials of morphing 
a singular building element and the potentials of such a process in manufacturing. However, little about architecture as a whole can be 
offered. Morphing an entire room might offer a better sense of space and possibly structure but there would still remain unanswered 
questions regarding circulation and programmatic relationships. However, if an entire building is subjected to a morphospace, the 
architecture of that building might inform future design on the moon. As opposed to the arbitrary choice of the square, circle, or triangle 
as diagrams, the building becomes the 'complex functioning organism' that is morphed from the building parameters on one planet to 
another. This gives the 'architectural precedent' the opportunity to become more than merely an analyzed building to inform later design, 
and instead become an integral component in the design process. Here, despite the unnerving perversity of such a move, La Tourette, 
along with its programmatic and formal richness, becomes the model informing future lunar architecture. 

Using La Tourette as the geometric model for a lunar architectural analysis using experimental morphology, a possible lunar architecture 
is implied. The parameters for the first morphospace are first decided. Again, in comparison to Eisenman's DNA, waves, or other 
arbitrary diagrams, the parameters for the morph are set according to actual conditions existing on the moon. The first parameter then, 
is the spherification of the building. There are two major reasons why this is a possible parameter to lunar design. The first is that ninety-
degree turns, for example the end of hallways at La Tourette, would not be possible on the moon due to the lower gravity. Despite the 
reduction in gravity, momentum remains constant, resulting in the extreme difficulty in stopping at the end of a corridor and turning as on 
earth. The second reason for the introduction of the sphere is the outward interior pressure due to the near vacuum on the moon. The 
internal pressure in a breathable environment on the rnoon is 14 psi (pounds per square inch) or 2000 psf (pounds per square foot).1 

4.4.1 
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55 Variation in architectural form 56 Most appmpnate m0del from first morph 

This outward pressure will be consistent in all directions adding stress to all connections and joints. The sphere is also the most efficient 
shape in building efficiency. The second parameter in the first morph of La Tourette is to stretch the building. Due to the lower gravity on 
the moon, structural sizing on the moon could be significantly reduced. Intuitively, simple beam spans can be increased and cross 
sections reduced. Columns, ignoring superimposed loads, could be six times the height as on earth. However, buckling would be a 
concern given static loads and the slenderness ratio of the stretched columns. Stretching the building offers an idea of how the structure 
can be expressed on the moon and also helps to accommodate the increase in ceiling height required for human movement. Suitable 
values for these parameters are determined and the digital model of La Tourette is subjected to its first "morphospace". The results are 
illustrated in Table 1. Recalling the final stage in experimental morphology, the task is to analyze the resultant forms in relation to their 
functional probabilities. This analysis leads to the choice of the most appropriate model in communicating a logical lunar architecture 
(Image 56). Taking this model, it is possible to place it in the neutral 0-0 position on the x-y axis of a new morphospace and subject it to 
two new parameters, optimistically moving closer to a lunar architecture. This is experimented with the parameters of compression, to 4.4.3 



lunar morphological analysis of la tourette 
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57 Experiment diminishes architecture 

conserve costs of cubic volume in the building, and plane extensions to consider the ability of the building to extend out of the sphere to 
accommodate otherfunctions. The results of the second morphospace are illustrated in Table 2. Here the results begin to transform the 
building into alien forms that seem to diminish the integrity of the architecture (Image 57). Despite their seductive formal qualities, these 
images do not move the model towards an informed and coherent architecture. While the true experimentalists might create more 
morphospaces to test the form further, this analysis has identified a lunar model of form that seems most subjectively logical for further 
study. This model, only slightly altered from the first chosen model should provide a flexible and interesting framework to design from 
(Image 59). Future lunar architectural studies might consider other parameters and methods of modifying architectural models using 
them. This parametric exercise only hints at the possibilities of such research in understanding formal, programmatic and structural 
relationships in not only lunar architecture but terrestrial as well. By inspecting the models closely we can see the stretching of the 
columns, the moving of programmatic elements such as the oratorio that seems to be pulled inside the library, and the hint of circulation 
for floating visitors to the moon. 

The morphed model can now be analyzed in more detail. When examining the model through section, it is possible to see how the 



58 The Digital Sketch 

spaces have transformed or even disappeared. The model provides the architect with a digital sketch hinting at new enclosure and 
spatial qualities. Image 58 offers examples of a rotating section through the spherical model. The interesting qualities in these sketches 
result from the morphing process and will inform the design of the retreat. Although the drawings have marginalized traditional architectural 
representation, there is a logic to the model that is comprehendable. Because the model evolved from an architectural premise, there is 
an understanding of how that space could be inhabited. The geometric order of La Tourette is largely replaced by a digital order but the 
organizational logic and programmatic relationships remain. 

The methods provided by theoretical morphology provide the lunar architect with an abstract model of an architectural language and 
how form on the moon might evolve. There will be many future considerations to be applied to this model, namely materiality, structure, 
building envelope, and site conditions. The process has thus far only provided a digital parti model with no site, a programme one 
hundred years in the past and an ill-defined structural and material logic, yet it is the foundation of a lunar architectural vision so blatantly 
absent in proposed lunar development. By using La Tourette and not an arbitrary geometric form, the model carries with it a rich 
architectural order that can be further analyzed and transformed. Thus, the next challenge in the process of designing the lunar retreat 



59 Chosen model from theoretical morphospaces 

is to take the experimental model and create an architecture with it, responding to its exotic site - the moon. 

Notes 
' P. Chow, and T. Y. Lin, "Lunar concrete requires new value system and concepts", In Lunar Concrete, ed. Richard A. Kaden. (Detroit: American Concrete 4 4 7 
Institute, 1990),p.179. 
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Shackleton Crater 

With a lunar architectural model developed, it is necessary to place that language in a realistic context offering a framework for the 
architectural exercise. Within this context, a reinvestment into the spirit of spaceflight will inform the design so as to provide an experiential 
component to the project. The site selection for the retreat was chosen based on recent research regarding lunar colonization and 
development. David Schrunk, Burton Sharpe, Bonnie Cooper and Madhu Thangavelu (1999) have compiled a succinct overview of the 
topic in The Moon: Resources, Future Development and Colonization. Thus, only applicable topics informing this project will be mentioned 
here. The location of the first lunar outpost and eventual colony has been debated amongst space enthusiasts and scientists for 
decades. Most recent research indicates the South Pole of the moon to be the best site for permanent settlement fortwo majorreasons: 
the presence of lunar ice as discovered by the Clementine and Lunar Prospector missions and the high elevations favourable for the 
placement of power stations and radio relay devices. Much more detailed information regarding the presence of lunar ice at the poles is 
necessary, however the implications of these high hydrogen concentrations are extensive. Some researchers feel the hydrogen at the 
poles is consistent with cometary ice amounts that could have been mixed with the lunar regolith (lunar soil composition) upon meteor 
impact.1 The hydrogen could possibly be extracted and combined with oxygen, abundant in the lunar regolith, for water production for 
future manned missions and settlement. Michael Duke argues the two major implications of the ice will be cutting the cost of future 
missions to the moon by a factor of two by using the hydrogen in the production of propellant for returning materials and crews to earth, 
and creating the opportunity to export lunar materials to space at a relatively low cost.2 Other research involving the South Pole has 
identified illuminated regions where sunlight is present for 591 of 708 hours or 83% of the lunar day.3 Despite original hypotheses of 
permanent sunlight at the poles, the mountainous topography and slight angle of the moon's rotational axis prevents this. This location 
is labelled A on Image 60 and lies on the northwest rim of Shackleton Crater. This high level of illumination, combined with the likely 
existence of lunar ice makes Shackleton Crater the ideal site for the retreat. Here, solar collectors can be used to produce and store 

5.0.1 
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energy for the lunar night and communication lines to earth will be virtually unobstructed. The retreat is also located where it could be 
incorporated into an infrastructure proposed by Thangavelu and Sharpe (Image 62). This includes a rail line connecting the poles to 
Newton Base, the hypothesized first lunar permanent settlement near the South Pole. Due to the terrain, the transportation connection 
to Shackleton Crater is a cable car. The cable car as a mode of transportation to the retreat is appropriate in that it would reduce lunar 
dust, a major problem in lunar visibility, and provide a quiet journey from the busyness of Newton Base where it is likely visitors will arrive. 
The diameter of the crater is approximately 30 km, nearly impossible to conceive of when considering Meteor Crater, a tourist attraction 
in Arizona, measures a mere 1.2km in comparison. An entire city the size of Calgary, Alberta would fit nearly perfectly into the massive 
geological void. Regardless of the possibility of the proposed infrastructure illustrated, it provides a site at Shackleton Crater, at the 
South Pole of the moon and a context within which to design a vision (Animation 2 - CDROM). 

Notes 
1 Michael B. Duke, "Lunar polar ice: Implications for lunar development", Journal of Aerospace Engineering, 11:4 (1998), p.124. 
2 Ibid, p.124. 
3 Ben Bussey, Paul Spudis, & Mark Robinson. "Illumination conditions at lunar the south pole", Geophysical Research Letters. 26: 9 (1999), On-line. 
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The Mirror, trie CZ;< I\so and the \A/indow 

With the site specified and a model developed, the next stage in the design process involves contextualizing the experiment. As 
mentioned, La Tourette's success was in its formal, programmatic and structural order responding to many parameters. The magnificent 
site, the approach to the building along the great north wall, the building's orientation to and from the landscape and the village of 
L'Abresle create a dialogue between building and landscape. The section of the building reflects the sloped topography and the light 
cannons respond to the specific angle of daylight. So, despite the richness in the building's formal language, an equal strength lies in its 
brilliant response to the site itself. Therefore, if the morphed geometric model of La Tourette provides the formal logic for the retreat, 
there is still much to be considered towards the site at Shackleton Crater. 

The first major consideration is the significance of the site itself. Because the Moon rotates once during its revolution around the Earth, 
only one side of the Moon is visible to Earth. This is not entirely accurate because, although the rotation is constant, the Moon's angular 
velocity of revolution in its elliptical orbit varies, thus allowing us to see at times more of one side than another (Image 63).1 Despite these 
phenomena, known as optical librations, the moon has a Near Side, observed forthousands of years with the naked and telescopic eye, 
and a Far Side, of which little was seen until the space race in the 1960's. The area surrounding Shackleton Crater then represents one 
of the rare spots on the moon that is a fluctuating border between the Near and Far Sides. It sits on the shoreline of what man could see 
before space exploration, the known, and what for so many centuries was unknown. As Wyn Wacchorst describes, "the significance of 
anything derives from its larger context, one dependant in turn on still greater perspectives, until we reach what sociologist Peter Berger 
calls the 'sacred canopy', the boundary where known and unknown meet".2 The rim of Shackleton Crater, with its magnificent view back 
to the glowing Mother planet in one direction and the infinite revolving mystery of the cosmos in the other symbolizes such a place. 

5.1.1 
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Other site considerations include the cable car approach from Newton Base, sunlight, and the proper structural protection from meteor 
impact and extreme temperature fluctuations. The cable car will approach the retreat from the northwest and likely continue to the base 
of the crater where hydrogen mining will likely be located (North being 0.0° from the South Pole, also the direction of earth). Therefore the 
view to Earth will likely have Newton Base in the same direction with the cable car approaching from the left. Because there is permanent 
shade inside the crater, we can assume the sun will move in a slight elliptical path just above the horizon. This will be important in the 
design for a number of reasons. Firstly, the temperature fluctuates between 127°C in direct sunlight and -173°C during the lunar night or 
in the shade.3 These extreme values will cause significant expansion and contraction of building materials unless protected. Daylight will 
also play a significant role in the psychological effects of living on the moon because, while it is important to protect the building from 
sunlight, daylight is also important for possible gardening and more importantly sustaining a person's positive disposition.4 These site 
parameters should significantly be reflected and considered in the design of the retreat. 

The model of the morphed monastery now needs to respond to these physical conditions while allowing it to adapt to the experiential 
opportunities of the site. Here the experimental process is controlled by architectural decision making. Similar to the final stages of 
Eisenman's process, the architect must take some level of control over the experiment to provide a viable architecture. Here, the 
designer cannot anticipate the results of the moves, however he/she does determine the premise for them. Firstly, the model should be 
underground to provide protection from the severe temperature fluctuations. It is assumed there will exist some form of excavation 
technique allowing for construction in permanent shade. Michael Lally, Scott Mackey, and Laurie Gaskins have proposed a reasonable 
technique for lunar excavation, although for a much smaller area, which supports this assumption.5 The model is therefore buried at the 
edge of the crater. As mentioned, there is permanent shade inside the crater indicating a similar condition in the courtyard of the retreat. 
Also, because the building is now underground the orientation of the loggias towards the landscape is no longer possible. Therefore the 
first major difference in the plan of the morphed La Tourette and the lunar retreat is to invert the corridors and rooms on the top two floors. 

5.1.2 
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65 Stretching the model 

With the rooms orientated inwards, the view from the cells is across the courtyard towards each other. Perceptually, the courtyard now 
becomes extremely introverted and even claustrophobic. Thus, it is necessary to stretch the model to create a sense of spaciousness 
and alleviate the stress of being completely isolated and submerged in the lunar regolith (Image 65, Animation 3 - CDROM). 

Next, the experiential and poetic opportunities of the site must be taken into consideration. The strength of the site lies in its location 
between the known and unknown sides of the moon, the views of Earth in one direction and the cosmos in the other. Thus, the 
submerged retreat can symbolize three conditions in the human colonization of space. The first condition, the view of Earth, is that of the 
mirror. The psychological impact of humans in space looking back to the mother planet is one of both awe and reflection. As Wachhorst 
describes, 

.. .able to cover with a thumb the site of all human history, astronauts felt both solitary detachment and profound communion, for 
they saw no national borders, only the ancient seas and continental rafts, swathed in luminous clouds...the astronauts had put 
a mirror in the hand of humanity.8 



66 Model transforms with stretch 66 Plan of transformed model 

It is essential to maintain the sacredness of this experience within the retreat. Therefore, it should be a place where the visitor can 
search for subjective meaning in his/her journey. Such a personal space of reflection exists at La Tourette in the oratorio. As mentioned, 
this space and the lavabo at La Thoronet were directly related in their sacred presence inside the courtyard. Due to the morphing 
process however, the oratory has been reduced to flattened planes where the library was located. However, by pulling the oratorio away 
from the building proper, a different significance of the space is achieved (Images 66). Here, the oratory requires a "retreat from the 
retreat" where one bounds down tall, compressed tunnels at the end of which is a wonderfully framed view of the 'home' planet 
(Animation 5 - CDROM). This is the only place where one can view Earth in the retreat thus giving it isolated importance. Formally, the 
model reacts to this move with the sphere being severed and stretched to allow for the move. Although much the functioning of the 
space has been sacrificed through the digital transformation, the model responds to the moves, formally maintaining a coherence and 
order in plan. 

The second condition of the retreat is the window. From our built containers the window represents the void through which we peer, 
framing somewhere we can go or merely enjoy the view. In the exact opposite direction of Earth is the revolving wonder of the cosmos, 



constellations, and planets seen through the non-atmosphere like never before on Earth. Significant research has been done on 
observing from the moon due to its ideal viewing conditions.7 Here is the sense of optimism and projection. Standing on the edge of 
Shackleton Crater, gazing into the vastness of space, there is the opportunity to consider the unfolding potentials of man and his spirit to 
explore. At La Tourette the crypt is the most powerful spiritual space in the building and is therefore where the window will be located in 
the retreat. Located near the top of the massive church, opposite of the partially buried crypt, the observatory maintains its spiritual 
significance as the altarto the cosmos. Here, visitors ascend to the lunar surface and view the breathtaking landscape of the massive 
Shackleton Crater and the dark sky above. 

The last condition of the retreat is that of the cave. The retreat, with no view of direct sunlight other than at the oratorio and observatory, 
buried beneath the lunar surface, and with its inward orientation creates a place of introspection. In this sense the retreat becomes 
analogous to Plato's cave. The life within the retreat is one of solitude, allowing visitors to withdraw to their rooms and contemplate the 
greater meaning of their elaborate excursion. A retreat to the moon would enlighten the visitors similar to the prisoners in Plato's Cave 
in the development of a new perspective. The experiential contrast between the introverted courtyard and the views in the oratorio and 
observatory recall the experience of the 'prisoner' in Plato's cave who gains a new perspective on their existence through the leaving of 
the cave where they were chained to a wall for their entire life. 

The rare individual escapes the limitations of that cave and, through a long, tortuous intellectual journey, discovers a higher 
realm, a true reality, with a final, almost mystical awareness of Goodness as the origin of everything that exists. Such a person 
is then the best equipped to govern in society, having a knowledge of what is ultimately most worthwhile in life and not just a 
knowledge of techniques; but that person will frequently be misunderstood by those ordinary folks back in the cave who haven't 
shared in the intellectual insight.8 

5.1.5 



The mirror, the cave and the window give the retreat an experiential strength, grounded in its site and the significance of the event. By 
incorporating these elements into the retreat, the architectural experiment derives meaning through the subjective experience of its 
visitors. It is here that the morphed model responds to its site while gaining its own distinct significance apposite to an age of exploratory 
optimism and cautious abandonment of our terrestrial home. 

Notes 
1 Thomas Mutch, Geology of the Moon: A Stratigraphic View, (Princeton: Princeton University Press, 1970), p.26. 
2 Wyn Wachhorst, The Dream of Spaceflight (New York: Basic Books, 2000), p.136. 
3 David Schrunk, Burton Sharpe, Bonnie Cooper and Madhu Thangavelu, The Moon: Resources, Future Development and Colonization, (West Sussex: Praxis 
Publishing, 1999), p.55. 
4 John Bergquist, "Architecture on the Moon", In Ed. Stewart Johnson, Engineering, Construction, and Operations in Space V. Vol. 1, 2, (New York: American Society 
of Civil Engineers, 1996), pp. 1038-44. 
5 Michael Lally, Scott Mackey, and Laurie Gaskins, "Considerations for Realistic Lunar Excavation", In Ed. Stewart Johnson, Engineering, Construction, and Operations 
in Space V. Vol. 1, 2, (New York: American Society of Civil Engineers, 1996), pp.896-901. 
6 Wachhorst, The Dream of Spaceflight, pp.92-93. 
7 Stewart Johnson, Koon Meng Chua, Milton Schwartz and Jack Burns, "Architectural Considerations In Design of Lunar-Based Astronomical Observatories", In Ed. 
Stewart Johnson, Engineering, Construction, and Operations in Space V. Vol. 1, 2, (New York: American Society of Civil Engineers, 1996), pp.871-879. 
8 Benjamin Jowett, "Plato: The Allegory of the Cave, from The Republic". On-Line: http://www.wsu.edu:8080/~wldciv/world_civ_reader/world_civ_reader_1/ 
plato.html 
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The Lunar Retreat 

In order to create an understandable architecture from the morphological exercise it is necessary to examine the model in more detail to 
determine possible functioning and spatial qualities in the retreat. This phase is critical for the experimental architect because it is here 
where the experiment must be made into architectural space. A valuable method in determining the formal alterations in the building is 
animating the section (Animation 4 -CDROM). This provides an understanding of form and movement through the abstract model that 
cannot be accomplished with traditional methods of representation. The model is then colour coded to distinguish between floors and 
analyzed (Images 69, 70, 71). A few conditions of the model have been altered to the point where the functioning of the space is no 
longer evident. Thus, inherent to experimental architecture is the challenge of resolving these ill-defined elements of the theoretical 
'sketch'. However, because the model was derived from an existing architecture most spatial and programmatic relationships are 
identifiable in the morphed model. Two sides of the cloister have been clearly pulled to the southwest corner of La Tourette where they 
are combined with the atrium (Plan -3.0). The cells on the top two floors of La Tourette have maintained their fundamental integrity while 
the facade has been pulled away and creates the spherical exterior where major circulation will occur. The floor plates from the lower 



70 Elevation of colour coded model without sanctuary 

71 Axonometric of colour coded model 
wihout sanctuary 

floors have been pulled towards the bottom of the sphere with much of the space being diminished. The pull of the oratorio has also 
stretched the south wing of the entry level creating a large surface area where the service spaces of the bottom two floors at La Tourette 
can easily be accommodated and adapted to meet the lunar requirements. Ramps are placed along the spherical walls and in the 
former cloister that allow fluid circulation to all levels of the retreat. The plan of the dining room and the individual cells has been altered 
only slightly as the use of these spaces, due to their stationary occupancy, will not significantly differ from La Tourette other than ceiling 
heights. The organic shaped visiting rooms at La Tourette have been squeezed to the exterior but are recovered and enlarged to 
become the air-lock cable car connection. Another transformation is the church of La Tourette into a sanctuary within the retreat (Plan 
-4.0). Le Corbusier successfully borrowed the sacred symbol of Christianity, the crucifix, and used it to inspire the order of the church. He 
placed major functional elements of the church at the four ends of the crucifix - the confessional, the crypt, the sacristy and the organ. At 
their intersection is the altar. On the moon the most valued items will be vegetation, water and air. They represent those elements human 
beings need to survive and their presence in such a hostile environment will undoubtedly be revered. Thus, the grand space of the 



retreat contains a row of artificially maintained trees and a water fountain (Image 77). There are 61 trees planted for the 61 representatives 
of the United Nations Commitee on Peaceful Uses for Outer Space. The water, likely to come from the mining in the centre of the crater, 
falls from near the top of the 40 m high ceiling of the sanctuary. One can only imagine the acoustics and appearance of such a stream 
of water, falling six times slower than on earth. Spaces at either end of the sanctuary are left as large flexible spaces that might 
accomodate gatherings or services. The wall of the sanctuary nearest the courtyard has large enclosed ramps ascending thirty metres 
near the top of the sanctuary where visitors cross the space to reach the observatory. The dark, enclosed ramps create a vertical 
approach to the observatory similar to the underground tunnel to the crypt beneath the church at La Tourette. The compression of space 
from the vertical walls in the sanctuary most clearly exaggerates the megaron space used by Le Corbusier (Image 78). However, it is 
also here where the visitor feels the greatest sense of physical and psychological relief from the usual confinement of outer space 
environments due to the spatiousness, the sound of water and the presence of vegetation. 











75 Movement inside the retreat 

To further 'localize' the retreat, an approach to daylight must be considered. Because the light cannons of the original La Tourette 
massing model were diminished by the morphing process, the challenge becomes how to reincorporate light into the design. It is here 
that Le Corbusier's light cannons emerge but specific to the digital model and the site itself. The angles from the model are extended out 
to the surface so as to allow the low level light to enter the building (sections aa, bb, cc, dd). These light wells are angled towards direct 
sunlight as identified by Bussey, Spudis and Robinson (1999) (Image 72). Similarily to at La Tourette, the interior of these wells are 
coloured with alternating primary colours so when the sun orbits the retreat on its 28-day cycle, different combinations of light create 
different hues and an uplifting atmosphere in the submerged building (Image 76). 

The circulation areas become the major elements of the retreat. Like the cloister at La Tourette, they provide the experiential weave 
connecting the major elements of the building. These areas are given extra ceiling heights to allow for comfortable movement and 
stretched to add a comfortable 'moon' walking environment. However, the most interesting condition noticeable in the model is the 5,2.4 
alteration of the floor surface. Due to the morphing and stretching, the surfaces of the model have become distorted and twisted, 



76 Light cannons and circulation ramps 77 Megaron space in the Sanctuary 

transforming into a series of angled facets. Despite the inclination to discard this condition when creating readable drawings, these 
facets become an interesting element in lunar architecture. There is a tendency when "realizing" the experimental model into inhabitable 
space to revert to traditional methods of drawing plan and section. However, even if corners have been largely eliminated and replaced 
by curvilinear ramps, there still remains the problem of slowing down and changing directions effectively. Thus, the floor surface in lunar 
buildings cannot be assumed to draw parallels to Earth bound buildings. Due to the lower gravity, a step will propel a person six times 
higher than on earth, slowdown their walking pace, and the distance covered by that step increased significantly. However, as informed 
by the morphed model, if the floor planes are faceted and angled in areas of high circulation, the surfaces can be used to resist the 
momentum and redirect the person in an alternate direction. At corners, these facets allow the visitors to propel themselves in the 
desired direction without having to use a wall to break their momentum. Thus, the design of the floor surface becomes an important 
architectural element in lunar design. The faceted planes must be manipulated by the designer and added in needed areas to be 
effective in realized lunar projects. Thus, the lines provided by the morphed model inform, without restricting, the placement of these 
planes. These lines also inform the placement of partition walls following the order established by the digital process. 5.2.5 

Cor) 











78 Approach to observatory with view of Shackleton Crater 79 Sandwich space of the oratorio with view of Earth 

It is necessary to briefly mention some of the construction techniques proposed for lunar structures and their implications to lunar design 
to complete the vision. Although the time frame for the retreat is sixty years away, making the prediction of new technologies virtually 
impossible, current research into lunar construction is valuable in identifying the obstacles involved and the likely materials to be used. 
Considerable research has been done towards developing lunar concrete as a legitimate building material. This includes a variety of 
research topics from optimizing lunar concrete, methodology for forming and placing lunar concretes, and precast segments made with 
compacted dry mix to concrete production facilities, to production of concrete reinforced with glass fibre plastic and stresses in concrete 
panels exposed to the sun.1 Nadar Khalli, a visionary architect developing a lunar architecture responding to ancient building traditions 

and using lunar building materials, argues it could be possible to use concentrated sunlight to melt the regolith to produce blocks, fibres 
and even structural ribs.2 Thus, the technology already exists for the use of concrete in lunar structures indicating its use by the year 
2060, the projected date for this project. It is possible that other materials may be developed that will be much more economical to 
export from earth or possibly manufacture on the moon, however this is highly unpredictable. For this project, it is envisioned the 5.2.6 



80 The transformed model - Shackleton Retreat (Animation 6 - CDROM) 

materials will be manufactured on the moon so the spaces are constructed with the use of metal, glass and concrete. The joints 
presented in the building will, at the very least, pose difficult structural challenges due to the outward pressure, however the constant 
temperature should help to solidify the structure. The building envelope will also be a major consideration, as any leak in air pressure 
could prove catastrophic. Much research is presently being done in these areas that will inform the possibilities for a project such as this 
in the future. 

Notes 
1 Richard Kaden, Lunar Concrete, (Detroit: American Concrete Institute, 1990). 
2 Brad Fierce, "Living Space". SPACE.com, December (2000). p.24. 
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S L J m m i t ry 

Generations will come and go, civilizations will rise and fall, and long after earth is vaporized by the sun and humanity is either 
extinct or evolved by other beings, Voyager will drift silently onward, carrying the message through countless eons: that there 
was, at our time and place in the cosmos, an awareness that knew something of its world and something of itself, an imperfect 
people of irrepressible spirit, of mathematics and music, of love and wonder, who dared to dream of reaching the stars.1 

The implications of human habitation in space are infinite. We will gain new perspectives in science, philosophy, spirituality and yes, 
architecture. Architecture has the responsibility to involve itself in designing a more meaningful future not only on familiar sites but also 
in such foreign worlds as virtual and outer space. As the profession continues to define its broadening role in designing the built 
environment, a long-term initiative is vital in accomplishing the ultimate goal of designing a better future. Only by reflecting on the past 
and projecting to the future can we place ourselves in the present. As a profession, architecture offers a rich history, mediating between 
art and science that provides both inspiration and insight to design. It is through the recognition of this history that strategies can be 
developed that achieve timeless meaning. However, while honouring this tradition, it is also imperative that the architect be innovative 
and challenge him/herself to new methods of design, using the tools and technology provided to us in a responsible and apposite 
manner. Most importantly, the architect must continue to seek out new truths and meanings with relentless curiosity so their designs 
might engage with the human spirit of our time. 

This project is a formal exercise attempting to develop an architectural strategy for the seemingly unprecedented challenge of designing 
future extraterrestrial architecture. By using the methodology of theoretical morphology to transform the architectural mastery of La 
Tourette into a future retreat on the moon, a lunar architecture is suggested. Despite the somewhat Utopian premise of the project, it 
affirms that architecture in space can and will transcend the atmospheric barrier, and create an architectural vision for a better future 
while responding to established architectural orders. Morphology challenges design in the use of an architectural precedent throughout 



the process and the validity of the exercise. Is it possible to predict architectural form through a biological methodology? Such an 
experimental approach has proven valuable in defining some of the architectural considerations in lunar design that may not have been 
achievable if not for the exploratory nature of such an open-ended process. Some of these insights are circulation, the perception of 
space and structure, and the treatment of the lunar floor surface. The strengths of the process are thus in its ability to create architectural 
form, not possibly pre-conceived, in a controlled manner. However, despite these discoveries, the project also recognizes the possible 
limitations of the experimental process in responding to such architectural elements of light, structure and materialty. Through the 
transformation of the model using a simple set of lunar parameters, a proposed architecture emerges. This model is then further 
transformed to accommodate the site and the poetic significance of the event. While pure modernists or super-modernists might label 
the process as arbitrary, the experimentalists would discard it as too structured and therefore limiting. In any case, along with the myriad 
of architectural approaches towards terrestrial design, so too will extraterrestrial strategies and criticisms evolve that will inform future 
lunar design. 

The critical aspect of lunar design reflected here is the aspiration towards meaningful architectural design in any context reflecting and 
responding to the human spirit of the time. Architecture must be cautious of designing based solely on economics, structure or geometry 
and be open to experiment in a rigorous and responsible manner, thus accepting their role as visionaries of a better future. As much as 
Le Corbusier believed in measure and geometry in designing sacred spaces, he also had an intuition to sculpt the walls and light 
cannons in the crypt to create an ineffable space without precedent or order. We are past the point of wondering if we will visit the moon. 
The only question remaining is how soon. When people first tour the moon there will be high expectations based on the success of the 
science fiction visionaries. However there will likely be no extraterrestrial creatures or inter-galactic battles to stimulate their minds as in 
films and novels. Instead there will be a desolate, harsh and unwelcoming landscape that has quietly watched the evolution of Earth for 
millions of years. It will be completely silent with a view back to our glowing Mother Planet in one direction and the wonder of the cosmos 
in the other. It is here where one will experience moments of reflection, projection, and introspection and within this architecture where 
one might emerge from Plato's cave and touch the inner and esoteric spirit of a much greater journey. 

Notes 
1 Wyn Wachhorst, The Dream of Spaceflight (New York: Basic Books, 2000), p.171. 
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