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ABSTRACT
The site is located on a prominent waterfront in southwest dc. After studying the surrounding public buildings, it appears an 
aquarium would be the best fit for the area.

The aquarium, which is a house for living aquatic animals, seems to be a challenging project from the start. there are many 
technical problems that arise such as concerns with how the people circulate inside the aquarium and how to connect the buildings 
with the rest of the site to create a recreational public waterfront walkway.

The following questions stimulate the research and the developmet of the aquarium program: What is an ideal space that aquatic 
animals would like to live? what kind of lighting, water, materials should be accommoated to comfort the living aquatic animals? 

The design begins with the question of “what kind of environment is appropriate for aquatic animals?” The aquatic animals move in 
curves, which aids in reducing the water pressure against them while they are swimming. The abstract of fish movement is reflected 
on the building’s shape. Furthemore, the movement of the water is redirected to stimulate the enjoyable atmosphere for the people. 
This project is combined study of advanced structure, architectural expression, and landscape architecture of the shore. As a 
result, this aquarium is designed to become one of the many iconic buildings to the city’s attractions.

It took over a year to finish the design. This thesis project had many stages which will be displayed to you as you read through the 
book. It had failed at one point, which was aperfect stopping point to really re-evaluate the whole project. It was an incredibly 
challenging journey; nonetheless, it actually awakened many senses as one walked through the process. Although it felt real to the 
touch, it might be just a dream.

This project helped me to reflect on the darkest and the weakest parts of my mind, but it made me realize how much more there is to 
discover about myself. 

I want to express a deep appreciation to all of my faculties who were there to help me through the ups and downs on the project. 
Their wisdom, patience and kindness enlightened my foolishness. that gave me more strength and belief in myself. I would also like to 
thank my family and friends, who were understandng and expressed sympathy with the work i do. I hope you all enjoy the outcome, 
and I will be more than happy to receive any comments and thoughts.
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GENERAL AUDIENCE ABSTRACT
This thesis is a study of an aquarium’s program. The site is located at the waterfront near the fish market in southwest,  Washington 
D.C. The aquarium is one of the best design’s options, which are suitable for the area’s development. In fact, this aquarium is designed 
to be an iconic architecture for Washington D.C. Therefore, the design’s goal is not only to develop an Aquarium’s program, which 
serves living aquatic animals and the people, but also to build an attraction to the city.

This Aquarium’s program is designed to connect to the center of the city through the National Mall. The urban study of the area 
shows the importance of others’ prominent architectures such as The White House or The Washington Monument. This site’s study 
helps to develop connected points between the Aquarium’s program and the rest of the area. The program’s circulation has been 
developed  to give the visitors the better experiences throughout the buildings. The water at the waterfont has inspired the ideas 
of bringing the water to the site to create attractive waterflow’s curves. As a result, this Aquarium interacts to the water and the 
other parts of the city effectively.

The building’s facade is designed to stimulate the fish’s movements, which lifts up the Aquarium’s spirit. The architecture is  built 
into two seperated buildings, which are connected to one another by enclosed bridges. furthemore, there are greenroofs on top 
of the two buildings, which brings light to the entire buildings. These gardens are designed as water filters for water circulation 
thoughout the whole building. The water circulation system has the main mechanical base at the bottom underground level. The 
program focuses on how to bring water effeiciently to each tank to habitat the fishes, and how to show the beauty of the water in 
different forms such as  variety of colors, motions or shapes. 

In short, the Aquarium’s design brings an exciment to the city. The development of waterfront and the landscape of this 
architecture directly influence the people, the economy, and the environment in the area. Thus, this Aquarium’s program should be 
thoughtfully designed to satisfy all of the concerned aspects.
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PROJECT SITE
The aquarium is located at 
the waterfront in Southwest 
Washington, DC. There are 
many significant surrounding 
buildings such as the 
Washington Monument, The 
White House, Lincoln Memorial 
and Smithsonian Museum. All 
are located within a 20 minutes 
walk from the site. Therefore, 
the aquarium site holds an 
important role to contribute 
its glory to the area. Tourists 
walk directly from the national 
mall to Bannaker Park. From 
there, they can cross the street 
to walk to the Aquarium.

 1. Washington Map & 
 Achitectures
 2. Washington building
 density
 3. Washington Traffic 
 Density
 4. Site Map
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SITE DETAIL
Proposed Project: Aquarium
Perimeter: 15442 ft
Area: 140,000 sf
Type: Public Building

These seperated layers of 
topography, buildings and street 
display the relationship between 
the aquarium and its surroudings. 
The red shape is the building’s site. 
The building density surrounding 
the site isn’t crowded. The land is 
covered with 40% of green space. 
The site is actively changing by 
modern development. However, as 
the original site study, the site is 
located in the most interactive and 
energetic area. There is a highway 
bridge from the west, a national 
mall and parks from the north-east, 
an apartment complex from south-
east, and the waterfront from 
Southwest.
 
 1. Layers
 2. Combination of All the   
 Layers and Site Location
 3. Over All Site Plan

2

3

1
SCALE:
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SITE SECTIONS
The study of elevation of the site 
is very important in the project.  
Google earth is used to explore 
the site. This gives the idea of 
the relative height of the site 
compares to the street. According 
to the results of cutting through 
the site on Google Earth, the site 
is relatively 2’ above the water 
level. Also, the street is at 9’, and 
Bannaker Park is about 43’ above 
the water level. Therefore, visitors 
can overlook the aquarium while 
approaching from the park.

The fish market and the wharf are 
the two neighboring buildings of 
this aquarium. The site is relatively 
the highest based on horizontal 
cut ‘s diagram.

Also, since the project revolves 
around water, the study of low 
tide and high tide is a significant 
effect to the project’s elevations. 
The regular water tide is +/- 3’ and 
when the flooding season arrives, 
it could rise to +5’/ +7’ above the 
water level.

These surrounding buildings 
are located on Maine ave 
in Southwest, DC. Public 
buildings such as government 
buildings, theaters, churches, 
or apartments are expected 
to be highly populated in the 
next decade. There is a metro  
station on the waterfront, 
located on M street near 
apartment buildings, which 
provides a convenient access 
to the aquarium.

SITE ELEVATION

1
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THE 
WHARF

THE WHARF

SITE

SITE

SITE BANNAKER PARK

BANNAKER PARK

WATERFRONT

THE FISH 
MARKET

THE FISH MARKET

SITE SECTION 2-2

SITE SECTION 3-3

SITE SECTION 4-4

SITE SECTION 5-5

2 2

345

1000’
SCALE:

500’250’0’

1000’
SCALE:

500’250’0’

H
O

RI
ZO

N
TA

L 
C

U
T

V
ER

TI
C

A
L 

C
U

T

US. DEPARTMENT 
OF AGRICULTURE

JEFFERSON 
MIDDLE 
SCHOOL

DAV NATIONAL 
SERVICE & 
LEGISLATIVE

RIVERSIDE 
BAPTIST 
CHURCH

WATERSIDE 
TOWERS

ARENA 
STAGE

THE VIEW AT 
WATERFRONT

WATERFRONT 
APARTMENTS

MAINE AVE SW

M ST



7 8

SITE INSPIRATION
There are many surrounding 
structures that have elegant 
, glamorous curves and 
shadows.     These details are 
the first impression upon 
gazing, surveying the site, 
which influences the aquarium 
in a number of ways.  The Arena 
Stage is one of them. It stands 
out as the most attractive, 
which makes me fall in love 
with the curves of the wall 
and tall columns. This building 
is built like a core and shell 
structure. The top six pictures 
are intertersting corners at 
the Arena Stage.
 
The bottom pictures display a 
natural composite of the grand 
canyon. The beautiful layers of 
bedrock with river curves of 
erosion stimulate the idea of 
building the project in layers.

Today, Hoffman-Madison Waterfront is a Master developer to 
rebuild the waterfront into a mixed use water front  community

L’Enfant’s plan 1800s

Early 1900s, e Senate recomended a plan to  improve 
waterfront; as a results, piers, streets,  sh market, 
yatch club... were developed.

1800-1900,  Became a principle commercial waterfront 
of the city for farming, trading, and slaves, also serves 
as a military war during Civil War

Early 1950s, redevelopment of Southwest Water with Propposed
 highway and Main Steet development

Case Study: National Aquarium Baltimore

Pier 3: 73461 sq.ft
Pier 4: 80000 sq.ft
Total Area: 153461 sq.ft

Today, Hoffman-Madison Waterfront is a Master developer to 
rebuild the waterfront into a mixed use water front  community

L’Enfant’s plan 1800s

Early 1900s, e Senate recomended a plan to  improve 
waterfront; as a results, piers, streets,  sh market, 
yatch club... were developed.

1800-1900,  Became a principle commercial waterfront 
of the city for farming, trading, and slaves, also serves 
as a military war during Civil War

Early 1950s, redevelopment of Southwest Water with Propposed
 highway and Main Steet development

Case Study: National Aquarium Baltimore

Pier 3: 73461 sq.ft
Pier 4: 80000 sq.ft
Total Area: 153461 sq.ft

SITE HISTORY
The site has been developed 
throughout the history. The 
site was a trading location 200 
years ago. The fish market, on 
the left of the site, was built 
about 100 years ago. The place 
has served as an ideal fishing 
spot as well as a social place 
for public. By research, there is 
another proposal to renovate 
the fish market too.

The site is part of the wharf, 
which is belonged to PN 
Hoffman, Madison Marquette 
development company. There 
are apartment building 
complexes which will be 
built at the site. However, 
since the site is located in 
a  symbolic area, a proposed 
iconic architectural building, 
such as the aquarium, will be a 
magnificent place to attract 
tourists to the area.

 

2
Current Site Plan, 2016

1

2

1800-1900, Became a principle commercial waterfront 
of the city for farming, trading, and slaves, also served 
as a military base during the Civil War

Early 1950s, redevelopment of Southwest Water with proposed 
highway and Maine street development

Today, Hoffman-Madison Waterfront developed the waterfront 
as a mixed use waterfront community

Early 1900s, the Senate recomended a plan to improve 
the waterfront and; as a results, piers, streets, a fish 
market, Yatch club were developed
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PROJECT PROPOSAL
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BUILDING DIAGRAM
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RESTAURANT
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GROUND
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PATH WAY III

BUILDING DIAGRAM

NCPC BANNAKER 
DEVELOPMENT

BUILDING  DIAGRAM
The base of the aquarium 
program has been established. 
The massing elements display the 
idea of the building’s function 
is also displayed in the diagram. 
Theoretically, there are five main 
parts: the base - the landscape site 
which included two seperated 
platforms, one is connected to 
the existing site, the other is an 
island; the building masses such 
as the restaurant, a gathering 
space, the ocean kingdom on 
top of the platforms, and the 
rivertown mass on top of the 
restaurant and gathering space. 
Also, the gardenroof will be 
placed on top of the ocean 
kingdom and rivertown.

The study of building movement 
is displayed in three different 
ways. This helps to develop the 
program in more detail.

 1. Program  Diagram  
 2. Circulation i
 3. Circulation ii
 4. Circulation iii

SITE  RENOVATION
The top composite picture 
is to display the proposed 
development of Bannaker Park 
which has a  direct relationship 
to the future aquarium. The 
goal of the park’s renovation is 
to bring a new freshness, green 
spaces and playground to the 
area. there is a proposed direct 
walkway from the park to 
the site which aids in brnging 
tourists directly from the 
National Mall to the site.

The proposed aquarium is 
displayed in the picture below, 
with the connected walkway 
highlighted in yellow. This 
would help in visualizing the 
circulation of the site. The 
two main entrances of the 
aquarium will be located at the 
Northeast and Southeast. 

 1. The Renovation or
 Bannaker Park
 2. The Proposed Building 
 on the Site

1

4

3

2

1

2
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SITE  MODEL
The site model shows the 
location of the proposed 
aquarium with the relationship 
to the nearby buildings.

According to the city topomap 
and site cut sections, the site 
is lower than the street, and 
Bannaker Park is the most 
elevated. The massing of the 
aquarium is to demonstrate 
the overall layout of the 
buildings. This site model also 
helps to orient the rotation 
of the building relative to  
Bannaker Park in order to get 
a direct view from the park to 
the waterfront. 

BUILDING THEORY
The building’s curves are 
designed as a set of construction 
curves. The drawing shown on 
the right proposes a way to 
locate each curve on the site.

The method is pretty simple. the 
site is divided into grid, which 
has the origin at the corner on 
the water site. This will help to 
derive any curves on the grid by 
its radius and its center point. 
This set of curves can also be 
located easily by a computer 
program.

As a result, the constructed 
curves are modified to project 
the smooth movement of fish. 
Later on, those curves will be 
developed into the ground, 
walls, floors, and roof. There 
is an interconnection between 
curves which connect to 
compose a shape. Also, each 
shape is related to one another 
in a way that they all appear to 
have a dynamic movement for 
the site to the building.

SCALE:
0’ 100’ 200’ 400’

SCALE:
0’ 50’ 100’ 200’
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PHASE III 
PROJECT  STUDY
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Today, Hoffman-Madison Waterfront is a Master developer to 
rebuild the waterfront into a mixed use water front  community

L’Enfant’s plan 1800s

Early 1900s, e Senate recomended a plan to  improve 
waterfront; as a results, piers, streets,  sh market, 
yatch club... were developed.

1800-1900,  Became a principle commercial waterfront 
of the city for farming, trading, and slaves, also serves 
as a military war during Civil War

Early 1950s, redevelopment of Southwest Water with Propposed
 highway and Main Steet development

Case Study: National Aquarium Baltimore

Pier 3: 73461 sq.ft
Pier 4: 80000 sq.ft
Total Area: 153461 sq.ft

STUDY PROJECTS
In order to understand the idea 
of what an aquarium is about, 
studying aquarium programs 
from existing aquariums is 
very important. The Baltimore 
National Aquarium is the 
first study model. its site is as 
big as the D.C. Aquarium. The 
program is seperated into three 
main buildings, with their own 
programs, even though  they are 
all connected as one enclosed 
building.

Adubon Aquarium and Blue Planet 
Aquarium are analyzed with plans 
and layouts. this study gives an 
estimate of how big the tank sizes 
would be for each particular 
aquatic animal. Therefore, it helps 
in designing the D.C. Aquarium in 
realistic sized tanks which would 
assist in developing an effective 
building program. 
 

 1, 2. Baltimore  Aquarium 
 Plan / Photo
 3, 4. ADubon Aquarium First
  Floor / Second Floor
 5, 6. Blue Planet Aquarium
  plan /  Photo

STUDY PROJECTS
The images on this page are photos 
of the Ordos Museum in China. 
The building displays a similar 
construction method and facade  
system. Therefore, the study of 
the Ordos Museum’s facade system 
helps in developing the shell 
system of the D.C. Aquarium. The 
building structure of the Ordos 
Museum, shown in pic #3, has a floor 
and column system as its main core 
structure and a shell structure 
spannig over the building to 
enclose it.

The shell structure is constructed 
by two main parts: a steel frame 
and metal panel system. The ridgid 
steel frame is built by welding 
the steel pieces together. As for 
the metal panel system, it is built 
on top of the steel frame to give 
it a finished look and serves as 
protection for the building.

 1, 2. Ordos Museum Steel 
 Frame Structure
 3, 4. Ordos Museum Metal 
 panel System
 5, 6. Ordos Museum Photos

1
1

3
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AQUARIUM
PROGRAM
The program is more detailed 
and more specific with tanks and 
proposed levels. The site provides 
a pick up/ drop off area and the 
loading dock for the aquarium. It 
also has the main entrance located 
at the ground floor, where people 
can obtain tickets and gather 
before the tour.
 
For people who just want to enjoy 
the walk along the river, there is 
a connected walkway around the 
aquarium where people can feel the 
fresh breeze from water landscape. 
The walkway is reconnected to 
the water line at the fish market 
walkway. There is a built-in 
restaurant at the waterfront, 
right beneath the aquarium. The 
restaurant is built with an open 
view and will support the aquarium 
above by a set of columns. The idea 
is to provide a relaxing open view 
to the water front.

AQUARIUM
PROGRAM
The aquarium is designed to give an 
interactive and dynamic program 
where people can circulate 
vertically and horizontally. 
The building includes four main 
blocks: The restaurant (at ground), 
gathering (at ground), river town - 
fresh water tanks (right above the 
restaurant and gathering, and a big 
block ocean kingdom - salt water 
tanks (at ground to roof).

There are four proposed bridges: 
the two small bridges at the ground 
level to connect the walkway with 
the island restaurant; The other 
two bridges connect the river town 
and ocean kingdom at different 
levels to create a loop. Bridges are 
built with etfe glass, which gives a 
clear view to the water.
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AQUARIUM
PROGRAM
There are many ways to circulate 
throughout the building, but 
all circulations will have to 
go through the two bridges. 
One demonstration is a loop 
circulation. When people are in the 
gathering space, they can walk up 
towards the rivertown. When they 
get to the roof on  the river town, 
they can walk down to the ground 
level and exit there or loop back 
another way up to the second 
floor, crossing the low bridge to 
walk back to the gathering area.

This program helps to define 
constraint to the spacce of the 
buildings, especially for the 
height and the material to a 
specific function. This diagram is 
used to study more of what kind 
of building structure  should be 
used in order to create a dynamic 
program. 

STUDY MODELS
The fundamental idea of the 
building structure is stacking 
platforms of concrete on top 
of each other in a way that 
will create an exterior curved 
wall. The curved wall models 
to the right are constructed 
by stacking layers of wood. 
The curve is created to be held 
by gravity; and the study of it 
really shapes the curves in a 
mathematical way.

The two last pictures on this page 
are of the study model of ocean 
kingdom using the stacking layer 
method. The model demonstrates 
that the building is constructed 
by one material. The layer of 
concrete is casted in such a way 
that it creates movement of the 
wall and the interior spaces. 
Also, the layers of concrete can 
become walls, floors, or roof. 
The study will be shown more in 
drawings below.
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STUDY MODELS
The first two pictures displayed 
to the right are the clay columns. 
The purpose of the models is to 
explore the possibility of the 
flexibility and fluidity of the 
stacking layers of the concrete. 
What kind of space can it create? 
The ineraction between the 
curved shape and the space 
underneath are uncertain. This 
raises questions to really push 
the imagination. By creating 
these layers, I am not actually 
designing a building, but a 
space within a building instead. 
Just like carving a pumpkin to 
create holes inside, these spaces 
are connected to make a way 
to circulate throughout the 
building.

Testing the stacking method is 
quite a challenging experience. 
Nevertheless, the smooth 
continuous concrete wall is 
easier to be casted in one piece 
than casting each layer of 
concrete. the white curving 
wall to the right is a study of 
the aesthetic of a curving wall. 

The last drawing is a 
demonstration of the ideas by 
studying through the building 
section.

BUILDING STUDY
The most challenging problem 
of the building is solving the 
building’s enclosure problem. The 
curved shape and roof garden 
have made it more problematic in 
creating a facade system which 
has to provide enough lighting, a 
view of the water, and attraction 
to the area. There are two main 
facade systems: The concrete 
curved wall system and the steel 
frame metal panel system. both 
systems have to be self-supported 
and also have to be designed with 
the listed criteria above.

These cut section drawings 
are mostly a study of the 
concrete curve wall system; 
the relationship between an 
exterior and  an interior are 
also expressed in the drawings to 
the right. In fact, these sections 
help to understand the laws 
of gravity. How do you build a 
sufficient curving wall and still 
be able to give an aesthetic to 
the building? Unfortunately, 
the curved concrete wall is not 
flexible enough to satisfy all 
of the requirements. Therefore, 
the steel frame and metal panel 
system are used as an alternative.
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AQUARIUM CONCEPTUAL IDEA
THE IDEA OF STACKING LAYERS HAS IMPLIED TO BUILDING’S CONCEPT. THE AMBIGUITY OF THE RELATIONSHIP BETWEEN LAYERS CREATES THE INTERESTING MOVEMENT, WHICH BRINGS OUT ITS CHARACTERISTIC OF MISTERY.

THIS INSPIRATION HAS OPENED WITH SO MUCH OF THE UNKNOWN, UNCERTAINTY AND THE CONFUSION.

FUNCTION STUDY
The water circulation is essential 
in this project. The cut sections 
to the right shows how different 
types of water are distributed 
throughout the building. 
This study proposes a better 
understanding of the water 
storage and treatment of the 
water before being refilled back 
to the tank. Also, the path of 
the water movement should be 
traveling through the backhouse 
except the basement level-the 
mechanical floor. This is where 
the storage tank would be set up 
to help the distribution of the 
water more efficiently.

The rendering picture at the 
bottom is the proposal of the 
layer ideas. this shows the glory 
of the building mass on the site.
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STUDY of LAYERS
One of the most important ideas 
for the design was “building 
in layers”. This method will 
eliminate the definition of all 
parts of the building because 
every part of the building was 
designed from one ideal layer 
up. Therefore, the stacking layer 
could become floors, columns, 
walls, and even a ceiling.

Each layer of concrete is 
casted 18” thick and is shaped 
in such a way that it will create 
movement of curves in the walls. 
At one point, this study was 
very intensive but it was not a 
realistic proposal. Nevertheless, 
its spirit  was inspiring and 
carried on until the end of the 
project.

The  pictures to right are 
diagrams of all the concrete 
layers that display the 
relationship of one layer to 
another, in progression. It would 
be easier to interpret if reading 
along the dotted lines.
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RENDERINGS 
The idea of building the Aquarium 
in layers is developed based on 
the mathematical curves. The 
order of these layers produces 
ideal pritine concrete curves. 
These curves would interact 
with the water.

The construction method to 
build these concrete layers 
is unrealistic. The lack of 
knowledge on the materials 
as well as the stability of the 
structure makes it difficult 
to build a unique building in 
layers. as a result, the building 
structure has changed to a beam 
and column system as a core 
structure. The facade, a shell, is 
built as a steel frame and metal 
panel system. The new type of 
structure is displayed in phase 
four, final project.
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PHASE IV   
FINAL PROJECT
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FIRST LEVEL
CUT @ +9’

FLOOR PLANS
GROUND PLAN

The ground plan shows the 
circulation from the outside 
to the inside of the project. 
There is drop off/ pick up at 
Southeast side. The area is 
developed like a public square 
with greenspace and a water 
walkway. On the other side, 
there is a loading dock for the 
Aquarium’s inventory. There are 
driveways to connect to these 
locations. the street is at +9 ffet 
above while the first floor at 
ocean kingdom and restaurant 
is at +3 feet; and the gathering 
space is at +6feet. Therefore, 
the landscape of the exterior 
ground is designed in a way that 
directs people to approach the 
building gradually. There are 
ramps, steps for different levels; 
and bridges to connect the 
ground to the island restaurant. 

Tourists can obtain tickets,  
check in their belongings, 
and use the restroom at the 
gathering space before walking 
up to the aquarium above. 

The ground level at the ocean 
kingdom has fishes’ tanks, 
backhouse  and ramps for 
circulation in the building.
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UNDERGROUND LEVEL 2
CUT @ -15’

VV

FLOOR PLANS
The final Aquarium design has 
two levels below ground, five 
levels above ground, and the 
roof garden.  The final program 
is more specific with compatible 
structures and materials.

The underground level 2 is the 
mechanical level, located at 21 
feet below the water level. As 
the drawing shows,  the dolphin 
and pacific reef tanks are the 
only two tanks at this level. 
This gives an opportunity for 
employees to take care of the 
fish better at this level. The 
four fire stairs  and elevators 
are also connected to this 
level for employees’ path 
and emergency escape. right 
underneath this level is just 
the foundation, retaining walls, 
and piles to help the stability of 
the building. This will be shown 
more clearly in sections and 
elevations drawings.

The underground 1 is located at 
9 feet below the water level. it 
is for restaurant  and aquarium. 
moreover, there is office and 
employee lounge right below 
the gathering space. The 
office connects to the ocean 
kingdom at this level, that lets  
employees circulate easily in the 
backhouse.

Aquarium Program:
1. Drop off/ Pick up
2. Back House Dock
3. Walkway along the Water
4. Air Mechanical Space
5. Electrical Transitional Station
6. Ticket Booth
7. Gift Shop
8. Kitchen
9. Bar/ Cafeteria
10. Aquarium Back House
11. Offices
12. Storage
13. Laundry
14. Mechanical Closet
15. Employee’s Breakroom
16. Dolphin’s Stage
17. Main Entrance
18. Secondary Entrance
19. Emergency Hallway
20. Fire Stair I
21. Fire Stair II
22. Fire Stair III
23. Fire Stair IV
24. Women’s Restroom
25. Men’s Restroom
26. Men’s/ Women’s Restroom
27. Employee Men’s Restroom
28. Employee Women’s Restroom
29. Open Tank
30. Enclosed Big Tank
31. Enclosed Small Tank
32. Penguin’s Pool
33. Flying Fish
34. Jelly’s Fish
35. Dolphin’s Pool
36. Coral Reef
37. Column Tank
38. Falling Water Pool
39. Bridge I
40. Bridge II
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FLOOR PLANS

There is a long ramp to connect 
the high third floor to the 
fourth floor. The fourth level 
at ocean kingdom is at +43’. 
It has an opened Coral Reef 
tank with structural columns 
around the tanks . there is a 
big skyline above this tank in 
oder to bring light to the fish. 
People can also see other tanks 
and  the restrooms at this level. 
There is a ramp to go up to the 
roof level from this level. 
 
At river town, the low third 
level is at + 36’, and the high 
one is at +38’. There is a jumping 
fish tank at the low level, the 
skylight is at the connecting 
ramp between the two levels. at 
the high level, people can walk 
around the opening circle. Also, 
There is a stair to connect to 
the roof from this level.

At the roof, there are ramps to 
connect to low roofs and high 
roofs for both buildings. in 
addition, there is a high bridge 
to connect two buildings. there 
is green space and cafeteria at 
the roof level. Furthemore, 
there is a skylight shaped as 
a running water at the roof, 
which provides light, views 
and aesthetic to the building’s 
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CUT @ +23’
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THIRD FLOOR
CUT @ +32’

FLOOR PLANS

There are four fire stairs: two  
located at ocean kingdom and 
the other two located at the 
river town. in addition, there 
are four exterior bridges to 
connect the island to the 
ground; and the ocean kingdom  
to the river town. Each floor 
from the second floor or  obove 
are designed as broken floors, 
which have two seperated 
platforms shifted few feet above 
from one another to create 
different perspectives while 
people move from one level to 
another lelvel. these platforms 
are connected by concrete 
ramps.

The low second floor is at +11 
feet, and the high second floor 
is at +15 feet on the ocean 
kingdom. The rivertown is at 
+19  feet . there are low bridge 
connect the floor from +15 feet 
to +19 feet. 

The low third loor is at +27 feet , 
and the high third floor is at +31 
feet on the ocean kingdom. At 
the connected ramp from +27’ to 
+31’, people can enjoy the water 
fall and look down through the 
ground level. The floor at +31’ is 
mainly a Dolphin’s show floor. 
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FACADE IDEA

The idea of dropping water on 
the curved surface will create 
a continuous running surface. 
Wherever the water runs, it will 
be developed as paneled glass; 
and the rest of the surface will 
be a metal panel system.

On the diagram of the facade 
idea to the right, the yellow 
dashes demonstrates the four 
building elevations. The black 
pattern shows the metal panel 
system and the white empty part 
show the ETFE glass system. 
The layout helps to show the 
relationship between metal 
panel and ETFE glass system of 
the building exterior.

ROOF FRAME

ROOF PLANS
The overall roof plan displays 
the relationship between the 
building and its surroundings. 
The metal panel system, which 
appears in yellow on the roof,  
reflects the movement of the 
water. Besides, the ETFE glass 
system, a lightweight glass 
system, is filled between the 
metal panel system on the roof. 
The glass system allows light to 
travel to the garden and to the 
levels below.

The roof frame belown shows 
the steel frame underneath 
of the metal panel system. The 
steel frame system  is supported 
by the column system. it has 
the main steel girder span from 
one column to another column 
in horizontal and vertical 
directions. It also has a smaller 
beam system span from one girder 
to another girder to support 
the metal panel and ETFE glass 
system above.
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ELAVATION 1-1

ELAVATION 2-2

ELEVATIONS

ELEVATION 1-1

ELEVATION 2-2

SITE PLAN
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SECTION AA

SECTION BB

SECTIONS

ELAVATION 3-3

ELAVATION 4-4

ELEVATIONS 

ELEVATION 3-3

ELEVATION 4-4
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DETAILS

SECTION CC

SECTION DD

SECTIONS
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DETAILSDETAILS 
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STAIR DETAILSSTAIRS DETAILS
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CONSTRUCTION 
DEMONSTRATION

CONSTRUCTION 
DEMONSTRATION
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CONSTRUCTION 
MODELS

 1,2 . Sectional Models 
 3. Construction Models.
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MODELS

Three pictures  on this page 
shows construction’s steps 
for applying the facade 
to the building ‘s model. 
The first picture is the 
naked model with steel 
frame and the columns. The 
second picture shows the 
membrane under the facade 
system: the roof membrane 
and the ETFE glass frame. 
The last picture shows the 
facade layer applied to the 
building.



53 54

BIBLIOGRAPHY IMAGE CREDITS

Images page 11. Site History. District of the Wharf.  http://www.wharfdc.com/wharf/
timeline/

Image 1, Page 12. Arena Stage. http://www.archdaily.com/89124/arena-stage-bing-
thom-architects

Image 2, Page 12. Gand Canyon. https://www.nps.gov/grca/index.htm

Image 1, Page 16. Bannaker Park Renovations   http://greatergreaterwashington.org/
post/30186/this-plan-would-make-it-easier-to-walk-or-bike-from-lenfant-plaza-to-
the-southwest-waterfront/

Image 1-2, Page 21. Baltimore National Aquarium. https://c7a.com/work/national-
aquarium

Image 3-4, Page 21. Adubon Aquarium. http://audubonnatureinstitute.org/aquarium

Image 5-6, Page 21. Blue Plannet Aquarium. http://www.3xn.com/#/architecture/by-
year/71-national-aquarium-den-blå-planet

Images Page 22. Ordos Museum. http://www.dezeen.com/2011/12/13/ordos-museum-by-
mad/

Betsky, Aaron. Zaha Hadid. Complete Works. 8 September, 2009

Ching,  Francis D.K.  Building Construction Illustrated. 4th Edition. 

Research in Phenomenology. Daniel Libeskind. Between the Line:  The Jewish Museum,  
 Berlin, Germany 1998. 
 
Google GIS. Google Map   https://www.google.com/maps

Hiesinger, Kathryn B. Zaha Hadid. Form in Motion (Philadelphia Museum of Art).  
 27 December, 2011

Jacobson, Clare. MAD Architects. New Museums in China. 29 October, 2013.

Ordos Museum. Ordos museum by MAD. Http://www.dezeen.com/2011/12/13/ordos-      
 museum-by-mad/

Washington, D.C. Tide Chart. http://tides.mobilegeographics.com/locations/6872. 
 html

Weston, Richard. Key Buildings of 20th Century: Plans, Sections and Elevations. 
 Second Edition. 19 July, 2010


