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ABSTRACT 

My thesis will concentrate on 
architecture in light as a means to attract 
and inspire. The facility will be an 
international aquarium, exhibiting four 
natural regions of the world. It will be 
located in the "Bosque de Chapultepec", an 
historical national park located northwest of 
Mexico City 

The aquarium will be adjacent and 
work together with an international 
zoological park. 

B 
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INTRODUCTION 

Light and Darkness: 

The Middle Ages was an era when 
the visualization of good and evil forces 
representing light and darkness was most 
intense and alive. Even though in today's 
modem views these concepts and ideas have 
become myths, they're still basic ideas many 
people hold true. Today, the dichotomy 
between Hght and darkness carries different 
implications of meanings. 

Light is identified as the giver of life, 
as the provider (Plummer). It is 
distinguished as good and the essence of 
being alive and fruitful. In a universe filled 
with darkness, a beam of light is like a 
beacon uplifting the soul. It identifies a 
person and defines a space. 

Darkness is expressed as a mystery, 
a place of danger into the unknown, 
Webster defines it as the absence of light, 
being secretive and gloomy. The term 
carries implications of emptiness and 
heaviness, defining the night as being silent 
and cold. In Christianity, darkness is 
referred to as dead and evil, that is why the 
time era of depression and loneliness are 
known as the Dark Ages. 
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THESIS STATEMENT 

BEAUTIFUL BY DAY... 

EXTRAORDINARY BY NIGHT! 

Lighting architecture in the dark 
as a means to attract and inspire. 

In today's society where profit is a 
means of survival, displaying the product 
is the first step in staying in business. In 
daylight, architecture with non-aesthetic 
qualities may be passed unnoticed, but lit 
at night, it will assume its dramatic and 
valuable importance. Intriguing the 
public with different moods and feelings 
of inspiration and desires. 

Therefore, my intentions are to 
combine light and architecture into an 
artistic unit, both expressing the night 
intimately and with elegance. 
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THESIS ISSUES 

In darkness, light is a factor that 
bears great responsibility to a human 
beingand to architecture. 

In my first issue, light should present 
itself visually pleasing to a person, creating a 
mood and feeling that is stimulating and 
inspiring. 

Our sight seems to have the 
strongest and quickest reaction among our 
senses, making it the first to react towards a 
beam of light or a falling star. Therefore, 
light and feeling both have a great 
connection to each other, they are both 
inseparable and both perceptive. 

A candle in the darkness or the 
sparkling of stars in the night both create 
feelings of reassurance and exhilerance 
(Plummer). For example, a scenic view of a 
city, usually sought out by lovers, creates 
feelings of passion and romance, making a 
person arouse their emotions and sensations. 
Moods also have a connection with the 
concept of light. According to Henry 
Plummer, our moods are a metaphor of 
light. As light brightens, moves or changes 
colors on a night scene, our moods will 
comprehend and mimic the intensity and 
changes of light. 

Therefore, in response to my design, 
illumination should be visually pleasing and 
enchanting. Its responsibility to the human 
being is to imprint an image, a dream, and 
an illusion, enhancing the soul with new 
dimensions of perception and sensations. 
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THESIS ISSUES 

In darkness, light is a factor that 
bears great responsibility to a human 
being and to architecture. 

In my second issue, light should 
present architecture in its most profound 
way, revealing its structure and expressing 
its character. 

Lighting architecture by night is a 
concept that is not very old. Though it is 
merely for profit and visual purposes, it 
creates a dramatic and interesting view. 
Architecture should be displayed and 
brought to life, expressing its details, 
texture, color and form. Furthermore, light 
should illuminate a space and reveal its 
existense by expressing the design with a 
theatrical and elaborate ray of lights 
breaking the night. 

Therefore, in response to my design, 
lighting and its different colors must be 
selected carefully to demonstrate an 
institution of research and education. The 
light is considered for the buildings' best 
interest so it should not stray away from or 
compete with it. It should be pleasing to the 
eye, creating a fascination of life to 
architecture. 

Therefore, floodlights will also be 
used on the exterior to bring forth the 
building at night, setting it as a monument. 
The illumination of its surroundings are also 
of great importance. The gardens, objects 
and the surrounding area have a relationship 
to the building, and should compliment it 
with its colored lights, thus making the 
gardens and surroundings the foundation for 
the monument. 
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FACILITY ISSUES 

with this type of 
approach to the 

exhibitional spaces from the lobby is an 
important issue. 

In dealing 
facility, visitors' 

There are two different types of 
approaches a visitor will encounter when 
entering an aquarium. One type is a direct 
approach, which depending on how the 
display is an-anged, will lead a visitor a 
certain direction. The second type is the 
random path approach. This approach 
allows the visitors to create their own path 
or however many paths they want. 

Therefore, in response to my 
design, I propose the direct approach for 
the public to encounter. 

Placing signs on the wall, hangmg 
them fi-om the ceiling, and/or placing 
graphics on the floor will utter a direction to 
the public entering the facility. Another 
approach is by dimming the lights and 
letting a display of small tanks light the 
course to the main exhibits. This approach 
will first attract the eye and guide the visitor 
in a certain direction. 
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FACILITY ISSUES 

The second issue that needs to be 
considered in the aquarium is the 
circulation. 

There are basicly two types of 
circulations. First, the one-directional travel 
where visitors may pass throughout the 
entire facility going one way. Second is the 
bi-directional travel where the crowd flow 
can move either direction. 

Therefore, in response I propose 
the one-directional access for the flow of 
visitors to travel. 

The aisle widths will be no less than 
10 feet for one way travel, giving the 
visitors ample space to quickly move 
through the facility and others to browse 
and stop at each exhibit. The tanks will also 
be angled to where the direction of the 
crowd flow is approaching. 

Visitor's flow pattern. 



FACILITY ISSUES 

A third issue to be considered is 
how a visitor will respond to the way an 
exhibit is displayed. 

A replication of the open sea is 
impossible and the old style of a "fish in a 
bowl" display is also not acceptable. 
Facilities need to change with technology 
and continue to create new interests to 
generate different moods. An aquarium 
should not be monotonous, boring or lack 
interest. It should be pleasing to the eye as 
well as to the senses. 

Therefore, in response my design 
will create a mystical sensation as well as 
an emotional impact by giving a realistic 
impression. 

Great efforts and concentration 
will be put on: 
Light. The exhibition tanks will provide the 
main source of light in the aisles. Using the 
fish in a lighted pool, perceived as life in the 
darkness, will result in an authentic reaction 
to nature. 

depending on the weather, storms and 
thunder sounds will also be featured. 

Texture. Texture will also be displayed on 
walls, representing the feel of corals and 
rocks. Roughness and smoothness will be 
displayed throughout the aquarium 
differentiating the difFerent spaces, themes, 
and exhibits. 

Figure 2. Viewing area in the Monterey Bay Aquarium, Monte
rey. Calif Courtesy oT JaiK- Lidz. 

Color Light. Colored filters will be used to 
represent the colors beneath the sea. They 
will also reflect and balance with the corals, 
plants, and bright fish characterizing the 
depths of the sea. Also, difFerent tones of 
colors will change, representing the change 
of day and night and the changes of weather 
and seasons. 

Music. Music as well as nature and animal 
sounds will be featured throughout the 
aquarium. Some sounds to be simulated will 
be the singing of whales, splashing of waves, 
storms and thunder. Also in the rainforest 
exhibit, the sounds of monkeys and the 
chirping of birds will be simulated. And 
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CONTEXT ISSUES 

Area Overview 

The site is located in a national park 
Northwest of Mexico City. The park, 
known as "Bosque de Chapuhepec," is 
divided into three sections. The 1 st Section, 
known as "Viejo Bosque" is where the 
facilities' site is located. 

The Bosque de Chapuhepec has 
been dedicated for recreation, culture, and 
education for centuries. Its significance is of 
great importance for it demonstrates its 
culture, heritage, and natural beauty to 
Mexico City and the nation. 

•a 



CONTEXT ISSUES 

NATURAL FEATURES 

The natural features in the 
Bosque de Chapultepec are a key issue in 
this design, educating the public about its 
natural environment and demonstrating 
a means to preserve it. 

The total area in the 1st Section of 
Chapultepec averages 230 hectares. The 
elevation for Chapultepec and Mexico City 
is determined at 6000 ft above sea level. At 
this altitude the land is considered cold or 
semi-cold. 1 Because of its altitude, the 
rainfall during the summer season is low and 
the sun tends to be strong during the day 
with temperatures falling rapidly at nightfall. 
During the winter, frost is fi-equent at night 
and snow can occur anywhere above 
10,000-12,000 ft.2 

In its natural setting, the park 
consists of a large quantity of ahuehuete, 
oak, and palm trees.a It also consists of a 
large selection of shrubs and flowers to 
decorate the gardens, monuments, and areas 
outside the buildings. Water has great 
symbolic significance to the park, also. 
Chapuhepec resides in what used to be a 
large lake. The water has ceased but three 
artificial lakes have been constructed. A 
large quantity of water fountains can also be 
found throughout the park, each 
representing an historic event, an emperor, 
or have some other significance. 

Lagos de Chapultepec 
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CONTEXT ISSUES 

Therefore, in response the 
aquarium will be designed adjacent to or 
connected with a lake of water, 
connecting people to the water upon 
which Chapultepec was literally founded. 

The aquarium will rise high off the 
banks of an artificial lake and reaching the 
top of the trees that occupy most of the 
park. A waterfall with a combination of 
waterponds and streams will surround the 
aquarium. This landscape will serve as a 
place where children can play while aduUs 
contemplate the natural environment. 



Built Features 

CONTEXT ISSUES 

The site is occupied by many 
buildings of great stature that are grand 
institutions of education and historic 
value. How the aquarium is going to 
respond to the surrounding buildings and 
their purpose is an issue that will have 
importance to the design. 

Accessibility to the site will be by 
one major road, Paseo de la Reforma, which 
runs through Chapuhepec and passes next to 
the site. Acuario is a secondary road that 
will be used by pedestrians and service 
vehicles only. Public vehicles and parking 
have been eliminated in Chapuhepec to 
reduce contamination to the parks' 
environment, making it more enjoyable and 
pleasant for pedestrians. 

Chapuhepec is concentrated toward 
the history and development of the nations' 
culture and heritage. Buih features consist 
of museums of art and antropology, the 
National Auditorium, an international 
zoological park, and artistic and cultural 
centers and galleries. 

Adjacent to the site are two buih 
features that will have strong ties toward the 
design. First is the International Zoological 
Park "Alfonso Hen-era," being one of the 
main attractions in Chapultepec. It exhibits 
over 300 species and over 2500 animals 
worldwide.5 Second, there is an arificial 
lake where visitors may rent canoes or small 
boats for recreation. 

Museo Nacionat de kistoha 

Parque Zooldgico Alfonso L Herrera 
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CONTEXT ISSUES 

Therefore, in response to my 
design the aquarium will join this 
network of institutions, functioning 
specially with the international zoo. The 
aquarium will educate the public about 
the world under the sea and its 
ecosystem. 

The aquarium will serve as an 
educational institution and research facility 
where biologists and scientists can observe 
and strengthen their knowledge of fish and 
their environment. Classrooms and labs will 
occupy this facility for the public to use, and 
students will also be able to use this facility 
for their study of nature and sea. The 
aquarium will serve as a connection between 
the people of Mexico City and the world of 
water that surrounds them. 
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CONTEXT ISSUES 
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SPACE/ACTIVITY ANALYSIS 

ADMINISTRATION 
Presidents Office 

This space is where the president will 
administer business activites. Legal 
paperwork, transactions, and meetings with 
government officials and corporations will 
take place in this office. 

This area will accommodate the 
president and an average of 3-4 visitors at a 
time. According to Graphic Standards this 
space will average fi-om 400-600 S.F.i, 
providing ample space for book shelves, 
storage units and visitors to move around. 

Provide space for an average of 5 
persons in the office, bringing an 
approximation of 450 N.S.F. 

2 Vice-Presidents* Offices 
These spaces will be used for 

vice-presidents to help the president on 
business related activities. These activities 
include ordering, deliveries, school trips and 
tour buses. 

Provide enough space for an average 
of 3 people including the vice-president. 
Furniture, including a lounge chair and 
loveseat will also accommodate this space 
for visitors' and clients' comfort. 

Therefore, provide space for 3 
persons, a total of 225 N.S.F. for each 
office. 

2 Receptionists 
The activities a receptionist performs 

are answering and making calls for the 
president and vice-presidents. Making 
appointments, filing and recording data are 
some of the job activities. 



SPACE/ACTIVITY ANAL^ SIS 

This open area includes space for a 
computer, printer, and work surface. 
Receptionists should have enough space 
around the desk to move comfortably. 

Therefore, provide an area of 100 
N.S.F. for each receptionist and 2 visitors. 

Computer/Accountant Room 
This area will be used for finances, 

budgeting, and recording the aquariums cost 
and profits. This space may be one large 
space or may be divided in two. An average 
of 4 employees and 2 visitors will occupy 
this space. Also enough space is required to 
move around the computers, printers, desks, 
and file cabinets. An average of 78 S.F. is 
required for office space work area.2 

Therefore, provide a space of 
320-350 N.S.F. for 4 employees and 2 
visitors. 

Conference Room 
This space will be used for meetings 

with clients, government officials and 
employees. A typical conference room of 
25-30 people will require 816 S.F.3 A larger 
group of 45-50 persons will require 1200 
S.F.4 

Therefore, provide a space area 
approximately 816 N.S.F. for meetings 
and demonstrations of 25-30 persons. 

Storage 
The storage rooms will be scattered 

throughout the facility and only accessible to 
employees. This space will be used for tools, 
fish nets, chemicals, and other items to be 
used fi-equently. Refiigerated storage rooms 
will also be used for the storage of foods. 

• M M ^ 



SPACE/ACTIVIT\ ANALYSIS 

A maximum of 300 S.F. per occupant is 
required for storage rooms.s 

Therefore, provide a minimum of 
6 storage rooms that will occupy around 3 
employees. Use a minimum of 5400 
N.S.F. of storage throughout the 
aquarium. 

ENTRANCE 
Lobby 

This space is used for orientation and 
access to all public services. This space will 
feature small tanks and direct people to the 
main exhibits, restrooms, administration, 
restaurants, and giflshops. According to 
Graphic Standards the size is governed by 
occupant capacity and an average of 10 S.F. 
per person is required.6 

Therefore, provide space for 
approximately 500 visitors per hour, 
bringing the total to around 5000 N.S.F. 

Information 
This space will be used for visitors to 

approach when they are lost or need 
information about a certain exhibit or about 
the facility. 

Therefore, 2 employees per shift 
will occupy this space. Use 100 N.S.F. for 
pamphlets, baby carriages, 2 persons, and 
3 wheelchairs. 

Ticket booth 
This space will control the traffic 

flow into the facility. The booth will be 
located inbetween the entrance and the 
lobby. A typical installation unit averages 
17.5 N.S.F.7 The typical installation for the 
handicapped averages 25 N.S.F.8 



SPACE/ACTIVITY ANALYSIS 

Therefore, a minimum of 4 
installations will be provided with one 
accessible to the handicaped. The total 
area will be 77.5 N.S.F. 

2 Gift shops 
The activities related to this space are 

of great importance to the facility. It will 
serve as an education area and a source of 
income. 

This space will be adjacent to the 
lobby and another one to the restaurant. It 
should be brightly visible to visitors leaving 
or coming into the facility. Each gift shop 
will also contain a storage room to store its 
merchandise. An average of 50 S.F. is 
required per occupant for a shop,8 and 300 
S.F. for the storage room.9 

Therefore, provide space for 2 
employees and an average of 10 visitors. 
The total for each shop with storage room 
is 900 N.S.F. 

Restaurant 
The restaurant will be an open space 

that visitors and employees will use. This 
area will be used as a semi-formal place 
where people can sit down, relax, eat and 
observe the surroundings while being served. 

The restaurant will seat up to 150 
people at one time, giving enough access for 
people to walk around tables and through the 
seating area. This space consists of an 
average of 16 S.F. per person with an 
average aisle space of 4 ft between tables, lo 

Therefore, provide ambient space 
for people and small exhibit tanks in the 
restaurant, a minimum of 20 S.F. per 
occupant is being used. A total of 3000 
N.S.F. wiU be used. 



SPACE/ACTIVITY ANALYSIS 

Kitchen 
This space will only be used by 

employees and will serve only the restaurant. 
The kitchen will have a built-in storage area, 
fi-eezer and cooler with easy access to 
deliveries and dumpsters. 

A total of 4 employees will work the 
kitchen with 300 S.F. per employee. The 
freezer and cooler have a total of 124 S.F.n 
each and the storage room will be 300 
N.S.F. 

Therefore, provide 1200 S.F. for 
the kitchen, 248 for freezer and cooler, 
and 300 S.F. for the storage room. 

2 Snack Bars 
The snack bar will serve fast-food for 

people that do not have time to stop at the 
restaurant. It will be located adjacent to a 
major space such as the lobby, gift shop, or 
seating area. A maximum of 3 employees 
will serve this area with 300 S.F. each. 

Therefore, provide 900-1000 N.S.F. 
for each snack bar. 

Security 
This area will be used to secure the 

interior and exterior spaces. Providing 
deterrents to hostile acts, unauthorized 
entries or exits, or damage to any exhibit. 
This area will contain monitor screens where 
ofiBcers may monitor the whole facility. 

Therefore, provide space for 1 
security officer and approximately 6 
monitor screens. This area will total 100 
N.S.F. 



SPACE/ACTIVITY ANALYSIS 

Restrooms 
Public Restrooms 

These restrooms will be used by 
visitors as well as employees. The facility 
will consider the maximum number of 
people the restrooms will serve. They will 
also be accessible to the handicapped. The 
number of persons should equal the number 
of seating spaces. The facility will require a 
minimum of 9 water closets for women, also 
4 water closets and 4 urinals for men. 12 

Therefore, provide approximately 
50 S.F. for each water closet and 10 S.F. 
for urinals.i3 The total to be used is 
approximately 650 N.S.F- for public 
restrooms. 

Restaurant Restrooms 
These restrooms will be located 

adjacent to the restaurant, used by the public 
and by employees. This area will include 
facilities for both men and women. The 
facility requires a minimum of 2 water 
closets and 2 lavatories for men and women 
plus 2 urinals for men. 

Therefore, a total of 200 N.S.F. will 
be provided for this area. 

Employee Restrooms 
This space will be used only by 

employees and volunteers. The space will 
not be accessible to the public and will 
provide toilets for men and women. These 
facilities will be located all around the 
complex. 

A requirei^wt of 10 water closets are 
required for employees, volunteers, and 
people hired by the complex. 

Therefore, provide a total of 500 
N.S.F. in the facility for the work force. 
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Mechanical 
This space is considered the life cycle 

of the aquarium. The mechanical space for 
the exhibition tanks include pumps, filters, 
vacuums, and reservoir tanks. Access to 
these spaces is provided to only employees 
and professional technicians. 

A typical large size aquarium 
contains an approximation of 3.5 million 
gallons of water in display tanks and 
reservoirs. The fihration tanks average 
around 100 S.F. in area.M And an 
approximation of 100 S.F. of area is needed 
for 100,000 gallons of water, is 

Therefore, approximately 3500 
N.S.F. is required to keep a constant flow 
of water pressure through the tanks. 

Auditorium/Theater 
This space will be used for 

presentations to a large crowd. Speeches 
and lectures, as well as films and videotapes 
will be shown to educate the pubUc. The 
Audi/Theater may be connected to the lobby 
and classrooms for easy access. 

This space will hold approximately 
150-200 people. The minimum seating area 
for occupancy is 7 S.F. per person for fixed 
seating. 16 

Therefore, provide 1800 N.S.F. for 
seating area using 9 S.F. per person, plus 
240 N.S.F. for speaker or support area. 

Lecture Hall 
The lecture hall will be used for 

presentations to smaller crowds. Lectures 
and speeches, plus movies and 
documentation's will be presented here to 
visitors, employees and professionals. An 
average of 100 people will be using this 
space. 

Therefore, provide 1500 N.S.F., 
yielding about 15 S.F. per person.^ 
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Library 
The library will be used as a reference 

room for the study, research, and collecting 
of data of species and their environment. 
This space will be used by some employees, 
scientists, and professionals employed by the 
aquarium, and a few upper level students 
with the permission of administration. An 
average of 30 people will be able to occupy 
this space. 

Therefore, using 30 S.F. per 
person, 900 N.S.F. of area will be needed 
for this space. 

Receiving and Delivering 
Docks 

This space will be used for receiving 
and delivering products and merchandise. 
Exhibition artifacts, plants, corals, as well as 
fiber glass tanks and all types of fish species 
will be transported and exported through this 
area. 

The docks should be near, if not 
adjacent to the exhibits and the laboratories. 
The facility will contain 1 large receiving 
room with 2 loading docks with large 
shipping doors with access to a forklift truck. 
The aisle between the trucks and the room 
will be 10 feet wide. 18 

Adjacent to the docks are the 
refiigeration and food prep rooms. Easy 
access is needed for quick storage of fi-ozen 
foods from the trucks. These spaces are only 
accessible to the employees and professionals 
hired by the aquarium. The freezer and 
cooler units will be large spaces,i9 they will 
be containing most of the food for all the 
exhibits. The prep room contains work 
tables and work spaces for a minimum of 4 
employees at one time. 
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Adjacent to the docks is the space 
accessible for service. The entrance and 
exits is a large space for excessive twisting 
and turning of large vehicles. A minimum 
length of two semi-trailors plus 5 ft are 
needed for access from the docks to the 
nearest obstruction. 20 

Therefore, provide approximately 
1080 N.S.F. for the Receiving and 
Delivery room with 300 N.S.F. for the 
worker's and forklift aisle. 

Also, provide approximately 223 
N.S.F. for each unit, freezer and cooler. 
The prep room will be 77 N.S.F. for 4 
persons in this area.21 

Also, provide approximately 2760 
N.S.F. of accessibility for semi-trailors for 
both docks. 

This brings the total area for 
Receiving and Delivering to 4663 N.S.F. 

Research Suites 
Laboratory 

This space will be used by 
employees, scientists, and professionals. The 
caring for marine life will be performed here, 
as well as experimentation and storage of 
fish before placing them in the exhibit. 
These spaces should be connected to the 
library for research and recordings of data. 

The research suites will include 2 
large laboratories for care of large fish and 1 
small laboratory for the care of small fish, 
plants, and experiments. For this space, 50 
S.F. for 8 occupants will be used for the 
large lab and 30 S.F. for 8 occupants for the 
small lab. 

Therefore, provide approximately 
800 N.S.F. for the large labs and 240 
N.S.F. for the small lab. 
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Classrooms 
The classrooms will be used by the 

public to learn about marine life and the 
environment. The public and employees will 
all have access to these rooms. A total of 3 
classrooms will be provided, serving 20 
occupants at 20 S.F. per person.22 

Therefore, provide 400 N.S.F. for 
each classroom, bringing a total of 1200 
N.S.F. 

Exhibition Spaces 
Atlantic Coral Reef 

This exhibition tank will be the 
largest space for marine specimens and serve 
as one of the main attractions, also. Ample 
space will accommodate the maximum 
capacity of public traffic. There should also 
be sufficient space for employees and 
technicians to move and work around the 
back side of the tanks. 

The tank will exhibit over 500 fish 
from 30 species, including five types of 
dolphins, manta rays, large game fish and sea 
turtles. The tank's surface will consist of 
decorated corals, sponges, and plants. The 
tank will average 15-20 feet in height and 
consist of 350,000 gallons. 

Therefore, provide an average of 
2592 N.S.F. of area space for the tank, 
this is averaging 18 feet in heighLzj 

Great Barrier Reef 
This exhibition space will be a grand 

attraction, representing the largest coastal 
reef in the world: Australia's northeast coast, 
Indo-West Pacific, and eastern Pacific. This 
exhibit space will be of smaller size, 
consisting of 200 fish from 20 species, 
including 5 different types of sharks, sting 
rays, barracudas, eels and turtles. 
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The tank will average around 15 
feet in height with 220,000 gallons of 
water. Therefore, provide a space of 1955 
N.S.F. 

Geographical Exhibits 
These exhibits will represent other 

different geographical areas: Caribbean Reef̂  
Gulf of Mexico, and the Amazon Waters. 
These tanks may all be in one large space or 
dispersed throughout different areas. 

The three exhibit tanks will consist of 
different species ranging from crabs, 
lobsters, shrimp, turtles, eels, piranhas, otters 
and seals. The tanks consist of 
approximately 20,000-30,000 gaUons, all 
ranging around 6.5 ft in height. 

Therefore, provide approximately 
625.5 N.S.F. for each tank, bringing the 
total of 1876.5 N.S.F. 

Rainforest 
The rainforest exhibit will be a 

representation of the humid jungles in 
Central and South America. These spaces 
will educate the public about the 
environment and the need to conserve it. 
These exhibition spaces will combine 
artificial and natural trees with a large variety 
of plants. Ample space will be provided for 
a great range of animals, birds and reptiles 
against a display of a waterfall and a stream. 

This space may be divided into 
different levels or may all be displayed on 
one level. The rainforest will be displayed 
above the rest of the other exhibits, using 
natural and artificial hght to illuminate its 
surroundings. 

Therefore, provide an area of 
3000-5000 N.S.F. to provide ample space 
for the exhibit. Note: The space wiU 
mimic the top floor area of the building, 
therefore the N.S.F. may vary. 
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Penguin Exhibit 
This space will represent Antarctica 

and South African Penguins. These spaces 
^11 be simulated as their natural 
environment, and both penguins will be in 
their own environmental settings. 

The Antarctic exhibit will be kept in 
sub-freezing temperatures, ideal to sustain 
snow and ice. The space will also consists of 
a salt-water pool that may be viewed from 
above and below the water. A mechanical 
support unit will be included for this space to 
provide sub-freezing temperatures and keep 
the water ice cold. 

Therefore, this space wUl 
approximate 1000 S.F. with the pool at 
6.5 feet in height. 

The South African exhibit will be 
kept at mild cold temperatures with a 
platfonn of volcanic rock and a rocky coastal 
setting. In this environment a large variety 
of sea stars, crabs, angelfish and around 20 
Black-footed penguins will occupy the space. 

Therefore, this exhibit will 
approximate 1000 S.F. with a salt-water 
pool at 7 feet in height 

Therefore, provide an exhibition 
space of 2000 N.S.F., using two tanks that 
will sustain 180,000 gallons of water each. 
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y-TlVTTY SPACE 

ADMINISTRATION 
Presidents office 
2 Vice-Presidents Office 
2 Receptionist 
Computer/Accountant Room 

Conference Rooms 
Storage Rooms 

ENTRANCE 
Lobby 
Information 
Ticketbooth 

2 Giftshops 
Restaurant 
Kitchen 
2 Snack Bars 
Security 

RESTROOMS 
Public Use 
Restaurant Use 
Employee Use 

Mechanical 
Auditorium/Theater 
Lecture Hall 

OCCUPANCY 

4 
3 each 
3 each 
6 

25-30 
3 each 

@500/hr 
2 
4 

12 each 
150 
4 
3 each 
1 

150-200 
100 

TOTAL AREA 
(NSF) 

450 NSF 
500 NSF 
200 NSF 
350 NSF 

816 NSF 
5400 NSF 

5000 NSF 
100 NSF 
77.5 NSF 

1800 NSF 
3000 NSF 
1748 NSF 
1000 NSF 
100 NSF 

650 NSF 
200 NSF 
500 NSF 

3500 NSF 
2040 NSF 
1500 NSF 

RESEARCH SUITES 
3 Laboratories 
library 
Classrooms 

24 
30 
20 

1840 NSF 
900 NSF 
1200 NSF 
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Receiving and Delivery 4663 NSF 

EXHIBmON SPACES 
Atlantic Coral Reef 2592 NSF 
Great Barrier Reef 1955 NSF 
3 Geographical Exhibits 1876.5 NSF 
Penguin Exhibit 2000 NSF 
Rainforest 5000 NSF 

Total Net Interior J^f^^^^ 
Leasable @30% ±15̂ 287 

Total usable Space J t ' m ' ' ' ' ' 
Circulation @35% + m S 5 

Total Gross Interior Space »V,4JI.J nsr 

8943 SF 

S ^ r S r 30cars® 333 SF 
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PROJECT COST 

BUIDING COST @$ 350/s.f x 89.431.3 s.f= $ 31,300,951.5 

LAND COST* $ 15/s.f x 110,374.3 = $ 1,655,614.5 

SITE WORK (15%ofbldgcost) 15% x 331,300,951.5 = $ 4,695,142.7 

ARCHITECTURAL FEES 
(10%ofbldgcost) 10% x 31,300,951.5= $ 3,130,095.0 

CONSTRUCTION LOAN COST 
(l l%ofbldgcost) l l % x 31,300,951.5= $3,443,104.0 

CONTIGENCY COST 
(5% of bldg cost) 5% X 31,300,951.4= $ 1.565.0480 

TOTAL COST= $ 45.789.955.6 

TOTAL INCOME 66,245.4 u.s.f. x $ 12 s.C'yr = 794,944.8 

PAYBACK PAYBACK=PROJECT COST/PROJECT (P=C/I) 
$45,789,955.6/ $ 794944 = 4.8 years payback 
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AN INTERNATIONAL AQUARIUM 
"Bosque de Chapultepec'̂  National Park 

Mexico City, Mexico 

A REFLECTION OF NATURE 

The aquarium is designed on a national park m Mexico City in-between a man-made lake 
and an international zoo. The concept of reflection was used because of the parks natural 
setting. Here are some of the issues, ideas, and theories that were considered in reaching the 
final building design. 

-My first intentions were to create a light and transparent facility that would not be massive and 
overpower the site. The spaceframe used created a transparent setting that would light up at 

night and create a landmark on the park and in the city. 
-The axis became a very important pedestrian path connecting three of the natural features in the 
park. The axis now connects the botanical garden, zoological park, the aquarium , and ending 
with the lake. 
-The idea of the pyramids and the upward path towards the lobby was grasped from the pyramids 
in Mexico City. In ancient times Indians would climb the pyramids to receive knowledge and 
power from the gods, therefore my idea was to direct people up to the pyramid and educate them 
about their natural environment. 
-The fountain, designed as my parti since the start of thesis, was used to terminate the axis. It 
was used to emphasize lightness and reflection. The fountain would be lighted and become a 
beacon at night, therefore, attracting and inspiring individuals passing by. 
-The lake, its water and the aquarium are all representations of what Chapultepec was founded 
on-a lake of water. 

Therefore, my aquarium becomes a reflection of nature. By illuminating nature it becomes a 
source of education and enlightenment, bringing an awareness of our oceans ecosystem and our 
tropical rainforest to the people and the need to preserve it. 
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