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ABSTRACT 

Design and construct a sea base launchingfacility thatfocuses on energy, healthv 
environment, andflexibility by Implementing sustainability. 

This thesis will embrace thefollowing characteristics regarding "Sustainability", in which they 
will be theprimary drivingforce behindmy design of this facility. 

1) Economical Sustainability: Reducing operational costsfor this facility, thus the demand 
for thisfacility will keep thisfacility operational with the help 
ofcashflow. (All facilities required capital to stay 
operational) 

2) Ecological Susíainability: Adopting new technologies to embrace the usage of "natural" 
energy. Such energies are solar, and wind. Ecological 
sustainability also referring to the connection between human 
and nature, it is essential to take consideration regarding 
human comfort. By providing a healthy environment will 
further reducing the physical and mental stress while working 
on a remote area. Thus prolong the amount oftime workers 
can stay in thisfacility. Resulís: Less down time and more 
productivity. Tofurther reduce the cost ofthisfacilit\>, 
vegetation will be introduced to provide physical andmental 
nourishment for the occupants (food andscenery). 

3) Structure sustainability: The abilityfor thisfacility to adopt new technology or 
elements so it can better serve the occupants on board 
(adoptable architecture). New materials also will contribute 
lower maintenance costs. 

This project will explore some aspects of "sustainable architecture " due to the nature ofits site. 
Thefacility is located on the ocean at the equator (160W and Equator), and is miles awayfrom any land or 
resources (electric, gas, andfresh water). Therefore, the building must utilize new technology to generate 
energy and recycle resources to guarantee the survival ofthisfacility. Thefacility also need to beflexible. 
to meet the needs ofpresent andfuture. 

Thefacility, for thisproject is an International Space LaunchingStation, located 3737.5 miles 
southwest ofCalifornia Coast (160ÍV and Equator). This station will be capable oflaunching rockets or 
next generation reusable vehicles. This station will be 2000' X 2000 'and 5,000' deep and accommodates 
400 residents on the launching units alone. The station will be consists of 4 or more "EC(l-Modular" units 
with additional 430 residences per unit. All zones can be shut offin case ofemergencies. Docking stations 
will also be incorporated in the design allowingfor the transportation ofrockets andfuel. 



Theory Issues 
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" vVhen people who practice our profession speak of 
the environment they ought to remember this. We live 
in shelteredplaces, known as houses, because for the 
majority ofpeople on this planet it is either too cold 
or too hot most oftheyear. From this point ofview, 

for instance, nature is hostile: it is the architect 's 
adversary. Architects modify the territory to make it 

comfortable andpleasing to human beings. If 
'respectfor the environment" means putting on 

slippers to walk on grass, then I 'm not interested' 

Renzo Piano 
Regarding Sustainable Architecture. 



Theory Explanation 
wwn I iiiiiiiiiiiiiiMiiiiiiiiiiiiBiiiiniiifiiiimiii iii IIII 

The modem roots of sustainability 
begin in the early 20th century. 
Sustainable is defined as providing 
nourishment, and long lasting (1). As an 
architecture term, it is a comfort word; it is 
a fashionable phrase used when referring 
to the sense of etemity. Although only 
recently has it entered our culture, the 
concept of sustainabiHty has been around 
for a long time. Because the fact that 
sustainability serves as a cormection 
between the human and the natural, this 
word is the essential link to many theories 
advanced by ecologists. This knowledge 
was later passed on to architects and the 
public. 

Figtire 1: More cars, more fuel consumption 
and poUution. 

The term sustainable is the result of a 
growing awareness and acceptance that 
humans are not ''sustainable,'" meaning 
humans are used to take resources from 
nature, and not retuming or controlHng the 
level of consiunption. As our population is 
increasing, so is our level of natural 
resource consumption. Natural resources, 
such as air, water, and oil and natural 
minerals, such as coal, and copper, were 
used not only in creating dynamic 
technologies but also in powering their 
usage. Those facts are contributing to the 
weakening of the Earth's ecological 
system. This was found in an article that 
supports the idea that humans are wasteful: 



Problems generated by humans are increasing in number and complexity in 
virtually every locale and region, and for the fírst time in recorded history 
demands our attention on a global level. There is evidence to suggest that we are 
altering the energy flows, material, and nutrient cycles of the planet signifícantly 
enough to endanger and threaten a healthy future for humans and many other Hfe 
forms. (2) 

There are many events that lead to concem about environmental issues. Examples 
of such events include the oil crisis in the mid 70's, The current shortage of fresh water 
all over the world, and a rapid diminishing of the Ozone layer. Although the oil crisis in 
the 70's was not the direct result of usage, it provided a grim look into our future if we 
continue consuming natural resources without restriction. (3) 

AII the events lead to the concem of environmental issues, such as resource 
degradatíon, population growth, scarcity of food and increasing world population, 
pollution of natural resources such as water and air, rapid deforestation creating a green 
house effect. The latest exploration of the idea conceming sustainable development was 
mentioned dtiring the 1992 Earth Summit. The goal was to improve the environment of 
society by providing a global plan by 112 nations. Agenda 21 was formed (see Appendix 
1). Named after the 21' ' century, this agenda was the plans for reducing the usage of 
natural resources and decreasing pollution worldwide. (4) 



The principles of sustainability for 
architecture are closely related to environmental 
issues, such as defíning fi-agile ecological zones, 
protecting natural resources, preventing chemical 
pollution caused by building materials and 
constmction. One section of the ''Agenda 2F lists 
recommended issues for architects to consider, 
such as better uses and management of local 
materials, regulation of energy-efficient design, 
and recycling of building materials (5) 

FoIIowing the publication of''Agenda 2r 
and its architectural recommendations. Architects 
from both the American Institute of Architects, and 
the Intemational Union of Architects created 
additional guidelines on tope of '^Agenda 2r\ 
The additional information indicated that 
constmction industry was responsible for 50% of 
global energy consumption (See Appendix 2 for 
detail). The additional guideline became the basis 
of "sustainable architecture" and the foundation 
for "Eco-conscious" design. 

After Agenda 21, license architects, or 
architecture organizations have published many 
books regarding sustainable architecture. In 1994, 
University of Florida published their guideline 
for "Eco-conscious" design. In the book, it 
stated six principles they believe have 
enormous relationship with sustainable 
constmction. (6) 

1) Minimize resource consumption 
(conserve) 

2) Maximize resource reuse (Reuse) 
3) Use renewable or recyclable resources 

(Renew/Recycle) 
4) Protect the natural environment (protect 

Nature) 
5) Create a healthy, non-toxic 

envirormient 
6) Pursue quality in creating the built 

environment (Quality) 

WBIIF' 
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In conclusion, my thesis will focus 
on the principles of sustainability. I would 
like to end the thesis summery with this 
quote from the Bmndtland Commission 
about the purposes of sustainability. 

Development that meets the needs ofthe 
present without compromising the ability offuture 
generations to meet their own needs. A sustainable 
society is one that satisfies its needs without 
diminishing theprospects offuture generations and 
the ability to meet their own needs. Each generation 
is entitled to the interest ofthe natural capital, but 
the principal should be handed on unimpaired. (7) 



Project Statement 

The purpose ofthis thesis is to design a 
mobile platform for the purpose ofmore efficient 
rocket launching. As satellite based 
telecommunication becoming more requisite, more 
ejficient alternative ways oflaunching rockets are 
needed. 

This proposedfacility will have the 
capability to launch different types ofspace 
vehicle. What makes thisfacility different from the 
normal launchingfacilities is thefact that it is 
located on the water close to the Equator. Reason 
being, the Earth 's gravity is weaker around the 
Equator due to Earth 's rotational speed. Thus, 
reducingfuel cost and allowingfrequent satellite 
launch. 

This newly developed "International Space 
Launching Station " not only will provide more 
affordable launches, it also contain rocket 
assembly factory and scientific labs. Labs can be 
leased, and are designed to be multi purpose. To make thisfacility a better environment 
for the staffs and scientists, implementing "community " is a must. Recent study done by 
Richard Butler (il) shows that creating a working environment that is similar to working 
on land. This would increases the time which an oil rig worker can stay. That means, 
creating better living, andproviding more after hour activities. 

Dues to thefact, that this 
facility is located in the middle of 
Pacifîc Ocean, near the current site 
ofSea Launch (160 Degree and 
Equator). Therefore, thisfacility 
will incorporate serious of 
technology to make thisfacility 
more independent and sustainable. 
Thisfacility will have its ownpower 
generator, water and waste 
processing and recycling plan. In 
addition, thefacility can be made 
larger or smaller to promote 
flexibility in usage. 

S^a Launch 
it thc Launch Sl te 

0 N by 1S4 

Sea LauTch's Locdrt,ion 

Fri Plar 26 10:46:06 1999 



Potential Design Responsesfor 
Resources consumption 
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ISSUE: Energy usage is one ofthe most important issues regarding this project. Unlike 
projects on land, the ocean isolates the launchingfacility, thus thefacility will 
have to provide power ofits own. Therefore controlling energy consumption is a 
major issue. 

RESPONSE: Implementation ofGreen Architecture to reduce energy usage 

PRECEDENTS: BRE Offîce of the Future located in Garston. Hertfordshire, UK. 
BRE (Building Research Establishment) designed by architect Feilden 

Clegg, the building is located in temperate south 
ofEngland. The building is an example ofgood 
environmental architecture. In terms ofthe 
building materials, 90% ofthe structure is 
recycled. This building uses 28% electricity. 5% 
photovoltaics, 22% passive solar daylight, and 
45% natural gas. I used this building as one of 
my precedents, because this building 
demonstrates state-of-the-art energy reducing 
features. Thus, the building promotes the energy 
saving techniques that needed to apply in my 
facility. (8) 
(more illustration in "Context Issues ") 

"Earthship" private residences, Taos, New Mexico. During my summer 
program in Santa Fe, we were able to observe ftrsí 
hand the many usage ofsolar energy. Private 
residences live purely on the natural resources 
aroundthem. These buildings were made of95% 
recycle materials, such as glass bottles, old tires, 
and old steel beams. Each house provides their 
ownpower, water, and waste-processing unit. (9) 
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Potential Design Responsefor 
Flexibility 
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ISSUE: FLEXIBILITY. Defined by Richard Rogers and Buckminster Fuller, flexibility is 
an important feature of sustainable architecture. They believe by allowing a 
building to beflexible, the building can achieve its goal ofsatisfy the needs of 
present, but without compromising its ability to meet the needs ofthefuture. 

RESPONSE: For afaciUty to meet the needs ofpresent andfuture, structurally the building 
should be designed with an openframe. Openframe construction provides 
large space that allows space rearrangement, to better optimize the functionality 
of that particular space. 

PRECEDENTS: Pompídou Center, Paris, France. This building was designed by 
architect Renzo Piano and Richard Rogers. FlexibiUty is part ofthe 
drivingforce during the design phase according to Rogers. Because both 

Piano and Rogers want Pompidou to be a 
community, where young and old can both 
share the weahh offigurative arts, industrial 
design and Uterature that are exhibited in 
thatfacility. Openframe design allows the 
flexibiUty ofdifferent exhibits in different 
areas, thus, eliminating the Umitation of 
particular exhibit due to size and location. 
(10) 

Menil Collection, Houston Texas. Design by Renzo Piano, the huilding 
has the ability to expand by adding on to 
ofthe roof structure. Thisfacility is also 
an openframe design, allowing 
flexibiUty in changing the room area or 
expansion. (10) 
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Context Issues 
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"In nature, we never see anything isolated, 
but everything in connection with something 

else which is before it, beside it, under it, and 
over it. " 

Johann Wolfgang von Goethe, 
Conversations with Eckerman. 

12 
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Built Context 
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ISSUE: There are no buildings in the faciUty's immediate area. Never the less, 
examples ofnavel structures located all round the world. Most navel 
structures are engineering bases, meaning they are design purely to 
satisfy the requirements and the functionality of the facility. Examples of 
navel structures are offshort oil rigs, and subsurface habitation units. 
These structures are solely utilitarian, therefore implementing an 
architecíural style that represents modern íechnology in an appealing 
aesthetic form. 

RESPONSES: Creating a visual appealfrom a utility oriented structure. 

PRECEDENCES: Lloyds Building, London, 1976-86 By Richard Rogers. This building is 
One example of combining machine 
technology with a touch of architecture 
aesthetic. 

13 



PRECEDENCES: Concept drawings of Lebbeus Woods. 
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PRECEDENCES: Rhone Alpes TGV station located in Satolas, Lyon, France, 1989-
94. By SergÍO Polano. This is also one of existingfacility that utilized the idea ofthe machine and 
combined with the esthetic of architecture approach. 
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Engineering aspect 
ofAlpes TGV 
Station 

Padre Pio Pilsrimase Church, Foggia 
Italy. Renzo Piano designed thisfaciUty in 
1995. Designedfor the monks ofSan 
Giovanni Rotondo, the goal ofthis project 
was to design an open church that can hold 
30,000people without intimidation, but 
inviting andfriendly. To achieve his goal, 
Piano works very closely with engineer 
Giuseppe Muciaccia. This project shows a 
good example of combination ofarchitect 
and engineers working close togetherfor 
problem solving at the same time create a 
better environment for the user. 

15 



Natural Context 
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The Pacifîc Ocean is the largest body ofwater on Earth. It contains hundreds ofislands, 
and different species numbers in miUions. The Pacific Ocean is the home to many known and 
unknown species, and it is the last explore space on Earth. Even in present time, we are unable to 
study organisms that lied at the bottom ofPacific Ocean due to water pressure. Its true, that 
human is much more capahle ofgoing to Mars then diving into the deepest part ofPacific Ocean. 
The Pacific Ocean remain to be a mysteryfor us to solve, only recent y were we able to take a 
peek at the Ufe existing on the hottom ofthe ocean. Even now, we arejust starting to reveal the 
icing on a cake. Under the guideline of sustainahiUty, we must preserve nature as close as the 
way it was before wefound it. Thus, we preserve the rightsfor thefuture generation to enjoy 
what Mother Nature has to offer. 

ISSUE: One way to preserve our nature is to minimize the usage ofnatural 
resources and disturhance ofthe land. Thus by minimize the usage of 
natural resources and energy consumption. 

RESPONSES: Implemeníing Green Architecture to reduce energy usage. Árchitect 
and Engineer should consider the possibiUty ofusing technology and 
ideas ofgreen architecture to natural resources. 

PRECEDENCES: ''Earthshipi" private residences, Taos, New Mexico. During my summer 
program in Santa Fe, we were able to observe first hand the many usage 
of solar energy. Private residences live purely on the natural resources 
which was around them. 

í^TiChl 



The building were made of95% recyclable 
materials, such as glass bottles, old tires, and 
old steel heams. Each house provides their own 
power, water, and waste-processing imit. 

Cy Twombly Gallery, located in Houston Texas. Design by Renzo 
Piano in 1993. This building does not have the technology to produce its 
own energy source like the "Earthship " private residence. But it shows 
the implementation ofsolar usage. By allowing the sun into the building 
with different filters, this huilding can eliminate the usage oflight during 
daytime. 

17 



Psychological Context 
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There are no immediate huildings around the area, in which thefaciUty is located. Never 
the less, most navel structures are engineering hase, meaning they are design purely to satisfîed 
the requirement and the functionality of the faciUty. Example ofnavel structures are offshort oil 
rigs, and suhsurface hahitation units. These structures are often uncomfortahle, which lead to 
short occupancy. According to most psychologists, isolation from nature and other human can 
cause emotional imbalance. In many cases ofoilrig worker, isolation from love ones are the most 
frequent influences that causes emotional disorder. Therefore, oilrig workers often given hreak as 
often as the time they spend working on the rig (The Discovery News, 1998). 

ISSUE: Minimize emotional disorder, and relief subconscious stress due to lack of 
comfort from nature elements and isolation from family members. Nature 
elements were defined by psychologist as trees and movement ofwater on solid 
ground (waterfall, and streams). 

RESPONSES: In general, the goal of architecture is to better the life ofthe user in thatfaciUty. 
And it is true that thefacility, which I am dealing with, is mainly engineering 
base, little human consideration was applied during the design phase. My goal is 
to blur the boundary oftwo different occupations to better the life ofthe men and 
women on hoard of International Space Launching Station. Therefore, 
strengthen architecture aspect ofthe design is important to the occupants in this 
faciUty. Garden spaces will be implement into the design, as well as creating 
different moods using texíure, color, and lighting along different paths. Thus, 
it relief subconscious stress due to lack of comfort from nature. 

Kcelsi.-|i Ten-3l= Kyulo. Erfí-ice gato lcpocate oatici 
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PRECEDENCES: DTI headguarter. The headquarter was product of collaboration 
between architects and engineers (DEGW architecture firm, and 
Waterman & Partners). The entrance expresses the elegant usage of 
modern materials, with the combination ofgreenery that promotes 
enjoyahle spacefor the user. 

• m iTntt fi 

Above: DEGW used the idea of "village" with streets in the 
center to connect the all the working neighborhoods. 

Left: DEGW using steel enclosure with "green"' space to 
bring in nature's touch in a presence of high tech materials. 

Bottom: DEGW using natural process to heat up and cool 
down air, which reduce energy consumption. 

^̂ l̂o/ 
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Traditional Japanese architectures also show many promise in improving the live and 
moods ofthe user. Frank Lloyd Wright was one ofthefirst architects who explore the possibility 
ofJapanese architecture, and realizing the principles ofJapanese architecture originatedfrom 
nature. Below are examples ofJapanese architecture hoth traditional and modern. 

Japanese 
gardens 

Japanese entry and 
passageways. 

ABOVE: Traditional Japanese Architectures 

RIGHT: Modem Version of Japanese Architectures 

20 



Cultural Issues 
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The International Space Launching FaciUty is setup Uke a company. In any company, 
there are different levels of employees, whom perform different tasks needed to make profitfor 
the company. When there are a group ofpeople, there wiU be human interaction. When 
interaction occurs, culture isform. Although we generally associate cuUural with a large group 
ofpeople, preferahly the same race or lives in the same region. Base upon everyday ohservation, 
culture can hefound in smaU group as well as a large group. This occurred when a group of 
people with similar interests andpersonaUty decided tojoint andform a interest group, the 
activities done hy the group can he consider as culture activities. Because their activities suggest 
whatpeople do on this artificial island, and it is part ofthere lives. There is the defmition ofthe 
word "Culture, (noun) 1. Refinement ofinteUectual and artistic taste; 2. Particular form or stage 
ofciviUzation. "(FrankUn Dictionary). 

ISSUE: 

RESPONSES: 

AUow theformation ofnew culture on this artificial island. Encourage 
the sense ofcommunity, which will improve the psychological situations 
that Umits the period that we can stay. Allow the creation ofnew culture 
hut at the same time allow flexibility for different beliefs. 
In conclusion conceming the reasons behind why human can not exist 
alone in an isolated area, because human in general is a social being. 
Architects have the general responsibiUty to preserve and improve the 
lives ofthe user through design. In addition, being so dependent on 
social interaction as we are, architect must incorporate the sense of 
community in his or her hest ability. Therefor, plazas and common 
areas will be incorporate into the design of the faciUty. The common 
areas can serve as places where people can ohserve natural evens, such 
as sun set, andrise. The common area promotes the celehration of 
nature, and many culture events such as New Year, and Thanksgiving. 

PRECEDENCES: Stainless-Steel House with Light Lattice, 
and Prospecta '92 Toyama 
Observatory tower design 
by Japanese architect 
Shoei Yoh in his response 
to natural phenomena. 
Both building are good 
examples ofspace which 
celebrate the presents of 
natural. 

Top Left and Right: Toyama 
Observatory. 

21 
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Bottom Right, Left, and Right: Steel House 

Shoji Ueda Museum of Photography designed by Shin Takamatsu. The building was design with 
celebration ofnatural andperspective photography in mind. ThefaciUty 
is a common space with different observation gaps between each gallery 
spaces, each gapfocus different perspective ofthe mountain. Large stair 
surface providing hothpath and sitting areafor the purpose of 
ohservation. 

->i 
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Facility Issues 
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"The equilibrium and harmony that reign over 
that reign over technology, the objectivity that 

one is forced to assume in its presence, 
the modesty that its unplumbed mysteries 

demand of us, constitute such an elegant lesson 
that it cannot but have profound repercussions on 
all intellectual and moral manifestations and even 

on the life of society" 

Pier Luigi Nervi's word on Technology and 
architecture. 
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Facility Description 

Intemational Space Launching Station locates on Equator (160 degree W, and 
Equator) and 3737.5 miles south of Califomia Coast. This station will be capable of 
latmching both shuttle and rocket, and fiiture space vehicles such as X33 and X34 
spacecraft as well. Landing strip wiU be incorporated for the purpose of space vehicle 
landing, and transporters. The station will be consists of five modular units; Launching 
unit, production unit (food, water and power), research modular, and two residential 
modular units. AII modular units can be shut off in case of emergencies. 

Main activity on this artificial island will be rocket launching, Researching, and 
data gathering (weather labs, and chemical labs). 

Security remains to be a top priority because this facility contains highly 
classified researches. In addition, with biUion-doIIar equipment and shuttles, securities 
will the primary design consideration. 
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Potential Design Responses 
For Facility 
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ISSUE: TRANSPORTATION. ThisfaciUty is over 2 miles wide and 2.5 miles long 
propose. Methods of transporting residences and cargo should he considered 
especially the transportation ofrockets. 

RESPONSE: Therefor, thisfacility wiU incorporate 
transit systems to hetter the lives ofthe 
residents on this facility. Three types of 
transit systems are being considered. A 
Magnetic shuttle train, which will 
move on the outside radius ofthe 
faciUty. Comhine withfuel efficiency 
and speed, residences will be ahle to 
travel with ease. Bicycles, it is easy to 
maintain, and store. Uses only the 
power ofthe passenger, it required no 
additional energy. The most important 
facility ofaU is airport. Airport is 
responsihle for carrying hoth 
passengers and cargo. 

ARCHITECTURE 
PRECEDENTS: Messebahnhof, EXPO 2000, 

Hannover, 1995. 772« 
structure is apart ofa 
EXPO, it is a train terminal 
which allow visitors come 



andgofrom the EXPO center. 
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What was interesting 
ahout the terminal is the 
roofis madefrom serious 
of space frame member. 
This type of construction 
will be perfectfor 
constructing a terminal 
on this artificial island. 

Jumbo Hall Lufthansa, Hamburg, 1986. Although this is not afacilityfor trains, Ifeel it 
is important to mention the needfor airplane hangers under this 
category. 
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Potential Design Responses 
For Facility 

f i ^ ^ B i S ^ S f í ^ íU/s?>? ^-åmm . 

ISSUE: Location. Location is very important and it is the reason thisfacility locates in 
the middle ofPacific Ocean. The main purpose of this faciUty is to launch shuttle 
and rockets. By locating thisfaciUty at the Equator, rockets and shuttle can save 
1/3 ofthefuel costs. 

RESPONSE: Building this facility at Equator, to savefuel and costs oflaunching rockets. 

ARCHITECTURE 
PRECEDENTS: SEA LAUNCH Co. is a limited duration corporation formed in 

the Cayman Islands. 
It was formed in 
April 1995 in 
response to growing 
market demand for a 
mover affordable, 
reliable, capable, and 
convenient 
commerciai satellite 
launching service. 
(Boeing Web site) 

This is the location of Sea 
Launch facility. 



Sources 

1. Gerkan, V., Marg, P. (1997) Architecture for Transportation 
Basel. Boston. Berlin. 

2. Boeing Website regarding Sea Launch project. 

3. NASA Johnson space center, brochure. 

4. Levitation Train information from Web sites 
http://solstice.crest.org/efFiciencv/energvwise-options.ch2-6.html 
http://www.cvber-bp.or.ip/Unear/e 

http://solstice.crest.org/efFiciencv/energvwise-options.ch2-6.html
http://www.cvber-bp.or.ip/Unear/e
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Module 1: Launching area 

RELATIONSHIPS OF SPACES 

List of Activities 

Primary: Operating 

Secondary: 

Preparing 

Repairing 
Storing 
Observing 

List of Spaces 

Mission Control Center 
Offices 
Vehicle Assembly Building (VAB) 
Extendable Piatforms 
Vehicle Assembly Building (VAB) 
Warehouse 
Observation Deck. 
Train Station 
Restrooms 

RELATIONSHIP OF ACTIVITIES TO SPACES 

Activities: Operating 

This space is to allow controlling ofthe space shuttles androckets. It is aprivate area, and should 
remain out ofsight. Thus wouldprevent non-operator from entering this area. 

Space Requirement: 

According to NASA andBOEING, this control center is about 40'X 60'. This room includes many 
computer controls, which it links to the launching platform. Office spaces are base upon one occupant, the 
area required is 300 sq. ft. 

Activities: Preparing/Repairing 

This area allows space shuttles and rockets to be preparedfor launch. This includes areafor 
repairing and minor storing ofthe necessary parts which will be usefor repair. 

Space Requirement: 

Thisfacility is base upon NASA 's Vehicle Assembly Building in Florida. I 'AB is about 129,428,000 
cubicfeet. (525' taÚX715' longX518' wide) Thisfacility is much bigger then the assembly building which 
is on SEA LAUNCH. Including within the activities of "Preparing" The extendableplatforms is also one of 
the important component. It is 456' Tall and 152'wide. Thisplatform allows astronauts to enter either the 
space shuttle orfuture space vehicles. NASA provides all measurements listed above. 

Activities: Storing 

772« area allows storing goods relating to the shuttles and rockets. Thisfacility will hose spear 
parts ofshuttles and rockets, and is an area whichfuel is stored before every launch. By separatingfuel 
and the rockets, the chance ofaccident will be reduced. 
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Space Requirement: 

The space that is neededfor this type ofactivities is a large openframe storage unit. It should be 
big enough to house both rockets andshuttles when not erect Furthermore, the space should allow 
supplies to be store The warehouse store item rangingfrom rocketparts andfuel, tofood and other daily 
supplies use by the users. 

Activities: Observing 

This area allows the visual contacts ofactual rocket or shuttle launching. This area can be 
located in apublic area, an area that mix bothformal and non-formal. 

Space Requirement: 

This area should befree ofvisual barrier, which allows open views to the launching platform. 
Although it should have a visual interaction between the launching platform and the user, but it should be 
far awayfrom the launching site. There should be at lease three-mile distance to avoid injury in case of 
explosion (NASA). 

ADJACENCY AND SEPARATION MATRIX 

Mission Control Center 

Vehicle Assembly Building (VAB) 

Extendable Platforms 

Warehouse 

Mission 
Controi 
Center 

Vehicle 
Assembly 
Building 
(VAB) 

: 

Observatíon Deck ^ ^ ^ ^ | 

Extendable 
Platforms 

Warehouse Observation 
Deck 

Adjacent 

More Adjacent 

Less Adjacent 

Least 
Adjacent 

Separate 
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Module 2: Researching Area 

RELATIONSHIPS OF SPACES 

List of Activities 

Primary 

Secondary 

Researching 
Information gathering 

Administrating 
Medical 

List of Spaces 

Laboratory 
Library 

Office(s) 
Doctor's Offíce 
Restrooms 

RELATIONSHIP OF ACTIVITIES TO SPACES 

Activities: Researching 

This area is design to allow individual to perform experiments for the purpose ofunderstanding, 
recording, and concluding certain facts. 

Space Requirements: 

This area should be large enough to incorporate an experiment area, first aid area, storage area, 
and computer area. According to Time Saver Stander, one laboratory is about 1200 sq. ft with occupancy 
of20 people. 

Activities: Information Gathering 

This is one ofthe major activities within thefacility, whichfurther enhance researcher's learning 
experience. Researches are encouraged to provide extra information to aidhis or her own experiment. This 
space can also be use as study areafor individual and groups. 

Space Requirements: 

This space is a multi-functional area, which enable and allow multitude ofactivities rangingfrom 
the need ofindividual to large group ofscientists. Also accommodating research materials and 
equipments, to help enhance that research experience. The space required is 7,150-sq. ft. base on 
Time saver stander. This space will allow 100 people. 

Activities: Administrating. 

Thefunction ofthis area is to manage activities of international launching station, make policies. 
allow community events within this facility, andfinancial activities ofthe launchingfacility. This 
area is basically the "brain " of this facility. Total area required is 2,000-sq ft. base on Time 
saver stander. This space will allow 13-16 people. 
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Spatial Requirements: 

This area should be accessible by all section, participants ofthefacility. Since this launching will 
implement central computer network, which it acts as information tools to researchers. It can also 
serve as the link and the info to the administrators. This system should be located closely to 
administration area. 

Activity: Medical. 

One ofthe most important areas within the launching station, nurses and doctors are 
administering help to the injury and the sick. Also activity that willperform within this area will 
be consulting, and education about health, diseases, andpersonal hygiene. This type of 
communication must be private. Base upon Graphic stander, the space required is 400-sq.ft, and it 
allowed maximum of6 occupants. 

Spatial Requirements: 

Location ofthis type offacility must be easy access from one major access, which it also close to 
the exterior pathway. In case ofserious emergency, that person can be transported as soon as 
possible. This facility also needto beprivate, and is due to thefact that most activities in this area 
are private. 

ADJACENCY AND SEPARATION MATRIX 

Laboratory 

Laboratory Library 

^^^^^^1 
Office(s) 

Doctor's Office 

Adjacent 
More Adjacent 
Less Adjacent 
Least Adjacent 

Separate 

^ ^ • Å ' 

Office(s) Doctor's 
Office 
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Module 3: Residential Area 

RELATIONSHIPS OF SPACES 

List of Activities 

Primary Residing 
Relaxing 

List of Spaces 

Apartments 
Recreation center 

Terminal 
Restrooms 

Secondary Commuting 

RELATIONSHIP OF ACTFVITIES TO SPACES 

Activities: Resíding 

This is a given area where one or more peop e can stayfor aperiod oftime. It is aplace 
that aUows interaction ofa small scale. 

Space Requirement: 

According to Graphic Stander, an average single apartment for four occupants is about 
lôOOsq.ft. (minimum). Tofollow myprogram ofcreating an enjoyable Uving space, I extend the 
minimum space to 2,500 sq.ftper 4 occupants. 

Activities: Relaxing 

This area allows residents to reliefstress caused by heavy workload. This is a very puhlic 
space, which allow everyone to enjoy all the benefit this area has to offer. 

Space Requirement: 

This space should locate next to a husy intersection, hecause it is apuhlic huilding. 
According to Time saver stander, thisfacility is ahout 15,300 sq. ft. This includes a gymnasium, 
weight room, locker roomplus shower, 2 director's offtce andlobhy. ThisfaciUty is able to 
transform into an auditorium for more formal purposes. 

Activities: Commuting 

Thisplace aUows the activities ofwaiting and riding local transportation. This urea 
also consideredto be puhUc space, therefore allow interaction between two or more people. 

is 
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Space Requirement: 

Public terminals are located all around thefacility, which allow residences to travel with 
ease. Because thisfacility is design to be train stop, it mustfollow ADA codes and other safety 
regulations. The faciUty will use Levitation vehicles to reduce energy consumption and 
vihrations. This station will be 90feet long and 30feet wide. This information is base upon Time 
saver standers and Levitation vehicle web sites. 

ADJACENCY AND SEPARATION MATRJX 

Apartments 

Recreation center 

Terminal 

Apartments Recreation 
center 

Terminal 

Adjacent | H H i 
More Adjacent f 
Less Adjacent f 
Least Adjacent 

Separate 

Restrooms 

Sources 

1. Graphic Stander 8* Edition 

2. Time Saver Standers 

3. NASA Space Shuttle Web page 

4. SEA LAUNCH E-mail questions, and replied 

5. Gerkan, V., Marg, P. (1997) Architecture for Transportation 
Basel. Boston. Berlin. 
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Space 

39 

Users SQ. FT. 

Module 1 

Mission Control Center 

Vehicle Assembly Building 

Extendable Platforms 

Warehouse 

Observation Deck. 

Levitation Train station 

Offices 

Restrooms 

(VAB) 

15 

100 (or more, depend on the job) 

8 

20 

30 

50 

10 X225 per person 

2 (male and female) (2X700) 

2400 

370,370 

23,104 

240.000 

1200 

3,600 

2,250 

1,400 

Module 2 

Laboratory 

Library 

Total: 644,324 SQFT. 

20(1,500X4) 6,000 

(for 250 people) 

Circulation Desk 1,300 

Reading area 5,000 

Storage areas (2-visual + audio) 500 

Working area 350 

Library 

Lab Office(s) 

Doctor's Office 

Levitation Train station 

Restrooms 

5 X 120 perperson 

2 

50 

(2x700) 

7,150 

600 

500 

3.600 

1.400 

Total: 19,250 SQFT. 
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Module 3 

Apartments 500 (2,500x50) 1,250,000 

Recreation center FloorArea 11,000 

Weight Room (20 people) 500 

General Locker Room with Restroom and Showers (2) 

2300 

Storage for equipment 1500 

Office (6) (1 person per space) 120X6 720 

Lobby (400 people) 2000 

Restrooms (2) (15 people each) 250x2 500 

RECCenter: 18.520 

Cafeteria: 

Service Area(l). 

Cashier Area (2). 

Dining Area(l). 

Storage (dry) (2). 

Storage (refrigerator) 

Cooking Area(l) 

Receiving (1) 

TrashRoom(l) 

Office(l) 

Occupants- 750 

Occupants-2 

Occupants-750 

Occupants-4 

Occupants-2 

500 

20 

7000 

800 

200 

500 

200 

100 

160 

Cafeteria: 9,480 
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Terminal (with wait station for airplane) 

Levitation Train station 50 

Waiting Station 100 

3.600 

8,100 

41 

Restrooms 2 (male and female) (2X700) 1,400 

Total: 1,291,100 SQFT. 

Mechanical Area (HVAC, ELEC, and NETWORK) 

6200 x 12units 

Storage (spare parts) 500 x l2 

Offíce (2) 150X12 

74.400 

6,000 

1,800 

Total: 82,200 SQ FT. 
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TQTAL SOUARE FOOTAGES 

Module 1 

Module 2 

Module 3 

HVAC 

Total: 

644,324 SQ FT. 

19,250 SQFT. 

1,291,100 SQFT. 

82,200 SQ FT. 

2,036,874 SQ FT. 

Adding circulation space: 305,531.Isq.ft. 

+ 15% (Circulation) 

Total: 2,342,405.1 SQ FT. (Total Area) 

Usable Area 2,342,405.1 SQFT 

X1.2 

Total: 2,810,886.12(gross) 
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Sources 

1. Graphic Stander 8'̂  Edition 

2. Time Saver Standers 

3. NASA Space Shuttle Web page 

4. SEA LAUNCH E-mail questions, and replied 

5. Gerkan, V., Marg, P. (1997) Architecture for Transportation 
Basel. Boston. Berlin. 
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Presentation Summary 
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Intro: Space: The next frontier. 

Iwould like to begin my thesis with a vision. A vision oftomorrow, where 
people can go into space with ease. A vision oftomorrow where planetary 
travel is possible. A vision oftomorrow where the only limitation is howfar 
we are willing to go to achieve our dreams. 

Human expansions have always spark by curiosity and the spirits of 
exploring. In the 18 century, massive migration boomed when we realized 
Earth is round. Around the 19-century, Americans were on the move to the 
west in the pursuit ofrich andfame. In the 20-century, America is still an 
ideal place to migrate. Only this time is not about gaining territories, but 
rather individual freedom. 

The beginning ofthe 21st century is approaching; mankind is once again on 
the move to 
the new frontier Space. Every human expansion promises new 
technologies, and this is no exception. In 18th century, perfecting the 
technique ofbetter shipbuilding allowed the English to become the most 
powerful nation in the world. In 19th century, America's rush to the west 
spark the creation of automobiles (cows~train~cars). With innovated 
technology and materials, we are going to space. 

Although reaching into space is not impossible. Many nations around the 
world have the capability to send a man made object into space. And 
because ofit, there are currently 25,000 objects orbiting around the Earth. 
These objects allow us to use GPS, DSL, andproviding us with the best view 
into deeper space. Never the less, only handsfull ofpeople are allow into 
the space. The cost oftravel into the space is well out ofour reach. 

Example: Toplace a man made satellite into space will cost 270 millions. A 
space shuttle can carry 650,000 Ibpayloads each trip into space. This 
equals to 4,200 dollars a pound. 

An averageperson weight about 180Ib, and this will cost thatperson $756 

thousands just to reach orbit. 

This leads to the reasoning behind my thesis. Design and construct a 
sea base launching facility thatfocuses on energy, healthy environment, and 
flexibility by Implementing sustainability. 
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Thisthesis will embrace thefollowing characteristics regarding 
Sustainabihty ", in which they will be theprimary drivingforce behind my 

design ofthisfacility. 

1) Economical Smtainability: Reducing operational costs for this facility, 
thus the demandfor thisfacility will keep 
thisfacility operational with the help ofcash 
flow. (AII facilities required capital to stay 
operational) 

2) Ecological Sustainability: Adopting new technologies to embrace the 
usage of "natural" energy. Such energies 
are solar, and wind. Ecological 
sustainability also referring to the 
connection between human and nature, it is 
essential to take consideration regarding 
human comfort. By providing a healthy 
environment will further reducing the 
physical and mental stress while working on 
a remote area. Thus prolong the amount of 
time workers can stay in this facility. 
Results: Less down time and more 
productivity. 

To further reduce the cost ofthis 
facility, vegetation will be introduced to 
provide physical and mental nourishment 
for the occupants (food and scenery). 

3) Structure sustainability: The abilityfor this facility to adopt new 
technology or elements so it can better serve 
the occupants on board (adoptable 
architecture). New materials also will 
contribute lower maintenance costs. 
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772/5 project will explore some aspects of "sustainable architecture " 
due to the nature ofits site. Thefacility is located on the ocean at the 
equator (160WandEquator), and is miles awayfrom any land or resources 
(electric, gas, andfresh water). Therefore, the building must utilize new 
technology to generate energy and recycle resources to guarantee the 
survival ofthisfacility. Thefacility also need to beflexible, to meet the 
needs ofpresent andfuture. 

Thefacility, for this project is an International Space Launching 
Station, located 3737.5 miles southwest ofCalifornia Coast (160Wand 
Equator). This station will be capable oflaunching rockets or next 
generation reusable vehicles. This station will be 2000' X 2000 'and 5,000' 
deep and accommodates 400 residents on the launching units alone. The 
station will be consists of4 or more "ECO-ModuIar" units with additional 
430 residences per unit. AII zones can be shut offin case ofemergencies. 
Docking stations will also be incorporated in the design allowingfor the 
transportation ofrockets andfuel. 

So why build a launching station in the middle ofnowhere? The 
answer is very simple. Earth rotating itselfevery 24 hours at 1035 MPH 
(from west to east). The closer it is to the center (Equator) thefast the Earth 
travel. According to the maker of "Sea Launch "(Boeing) Launching a rocket 
in the equator can reduce the cost up to 25%. 

Fact: Solidrocket boosters separated after 2 minutes burning off70% 
ofthefuel. 

Location is not the only cost factor when it comes to launching a 
rocket. The biggest cost when it comes to launching a rocket into space is 
people. Currently in NASA, at any given moment during a shuttle mission 
there are 10,000 people working to monitor the every action done by the 
crew on board. Each mission will cost taxpayers 1 billion dollars average 
about 5 billions ayear. LastyearNASA estimated 13.8 billions dollars, 
includes 2 fail mission. During every mission, the externalfuel tank is burn 
offin the atmosphere, which it also contribute to the huge cost ofspace 
operation. 
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Sea launch, thefirst commercially own launchingfacility associated 
with Boeing and companies around the world required only a handful of 
people operating during every launch. 

And then there is location. According to NASA, JFK space center is 
not a perfect launching area. Why? Because the angle limitation. To avoid 
major accident, NASA has to shoot the shuttle or rocket at the maximum of 
only 39 degree outward toward sea. To launch a rocket into a higher orbit, 
NASA has to transport the rocket to Vendenburg. 

Launching at sea has no limitation when it comes to where the 
satellite has to be. 

Launching System: 

While conventional way oflaunching a rocket to orbit has been use 
for centuries. The idea itselfdoes not provide any solution for cheaper trips 
to space. According the NASA and Law ofphysics, an object require energy 
greater then its mass to travel in space (with air or without air). The initial 
energy requires for a rocket or space vehicles is 40% more then its original 
mass. NASA stated that thefirst stage oflaunching operation is wherefuel is 
being used the most. To over come this problem, NASA and other space 
agency have begun to lookfor new way oftake off. One ofthe ideas is 
applying Maglev technology. Maglev is currently being developed mainly 
for high-speed rail systems. In many test, Maglev train can achieved top 
speed of550mpr. According to NASA, their test vehicle travel from 0 to 60 
in .5 second. 

Economical Sustainability: 

It will conserve 25-30% morefuel during launching 
procedures. A one-mile track only required a power 
generator in the size ofour studio space. And since it 
onlypower the section that is in contact with the vehicle, 
the power requirement is even less. 
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Ecological Sustainability: 

Maglev technology uses recyclable energy that can be 
regenerate and use over and over. 

In the case ofSEA LAUNCH, people usually have to 
evacuate during launch. Applying Maglev technology 
people may be able to continue their work with out 
interruption; this is mainly because during the launch the 
rocket is not making any contact with the track. And 
ignition process doesn 't occur until the rocket left the 
Launching facility. 

Structure Sustainability: 

Because Magnetic Levitation prevents the vehicle from 
touching the track itself itproduces little or nofriction, 
which is the main causefor most mechanical failures. 
Thus the up keepingfor this system is kept minimum. 
To accommodate this system, this launching facility was 
design so it can expend its lower portion ofthe vehicle so 
it can provide sufficient runway distance for the vehicle 
to reach their maximum speed without wasting too much 
fuel. When This Launchingplatform is required to move 
to different spot to optimize the distance to GEO-Orbit. 
The extend track can then return to its normal position 

for minimum draft and the possibility ofstructure 
fracture. 
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Strucíure Materials: 

The exterior shell ofthe launching facility will be made 
oftitanium. While other metals are cheap and widely 
used, Steel structure stillpose some disadvantages when 
apply in marine architecture. Even with special coated 
steel, most ships and marine vehicles need to returnfor 
service. AIso, the application required the "skin " ofthis 
launching facility to wistand crashingpressures ofthe 
deep ocean. Titanium is proven to be stronger then steel 
under extreme cold water, and its also lightweight. AIso, 
Titanium has the ability to resist erosion by high velocity 
seawater. 

Economical Sustainability: 

In long run, the company can savefees on recoding the 
surface ofthe vehicle, and the down time due to repair or 
return to base (Note, thisfacility have the top speed of 
. 75knot-est) 

Ecological Sustainability: 

None. 

Structure Sustainability: 

Over all superior characteristics and performance over 
steel in marine setting. The interior structure system will 
be using stander aluminum. Aluminum is lightweight, 
high strength to weight ratio, resists corrosion, does not 
emit sparks (preventfuel explosions), Non-magnetic 
(shieldpeoplefrom Maglev track), and on top ofall the 
ability to be recyclable. 
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Human Comforts: 

The biggest problem dealing with isolated environments 
is the amount oftime a human can survived in it. For 
years, oilrig worker and scientists in the isolated area 
develop many emotional and mental problems. To 
prevent this problem, oil company allowed workers to 
take 3 months offafter a 3 to 4 month shift. The downtime 
costs oilrig company millions ofdollars a year and till 
this day there are minimum solutions. 

To resolve this problem on this project, many special 
facilities are incorporated within this ocean city. 

It is afact that vegetation has many positive effects on 
human mental state. One ofwitch is allow our brain to 
relax. Understand this concept, I incorporated many 
natural grass and vegetation areas. 

There are 3 benefits: 
Grass reduces sound and other 
types ofvibration. 

For the grass to grow indoor, openings are 
Made so the sun can reach the plants. Thus 
Allow sunlight into inner space. 

Positive effect on mental state. 

It is hardfor any human being to live in isolated 
environments. Human by nature live in a close netfamily 
structure. 

Society Family Individuals 

In most isolated working environments, human are f)rce 
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to break their structure order. Leaving their families 
behind while working in a small society in the middle of 
no where. 

To solve this problem, this launch platform now becomes 
ECO-City. "Why Eco-City? " Because to address this 
problem, its architect'sjob to consider the natural 
foundation ofhuman order. To make this a "livable " 
environment, this launchingplatform must become a city 
to serve the needs ofpeople onboard. It is a painful 
reminder that when the workers leave homefor work, 
they will missedfew months oftheir children or love 
one'slife. Therefore, this "Eco-Cîty" will allow 
immediate family member to move here with them. Now 
thefamily is onboard, this platform must take on the 
responsibility to satisfied the need ofthe people on 
board. Example: Shopping center, educational facilities, 
and recreational areas. 


