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Abstract
 Tropical Domestic proposes a catalog of interchangeable 
architectural parts that when assembled together produce a number of 
tropical unit-types. Tropical climates oscillate between intense periods 
of high temperatures, humidity, and rain which oftentimes coincide with 
varying terrains and vegetation patterns. Tropical Domestic puts forth 
that a catalog which consists of structural-elements, facade-systems, 
and furniture-objectsproduces a number of permeable units that adapt 
to and mediate the relationship between tropical exteriors and domestic 
environments. In doing so, Tropical Domestic challenges the use of 
hermetically-sealed housing types and suburbanization in the tropics. 
Instead  these unit-types invite the exterior environment to enter the 
home, and the domestic space to extend outward - each having a 
reciprocal relationship onto each other. The multiplicity of the unit-types 
provides an adaptable, vital housing solution which can be deployed as a 
single unit or network, expanding the possibility of a catalog of building 
parts as a new form of tropical urbanization.
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Introduction
  Tropical Domestic proposes a catalog of interchangeable 
architectural elements as a system of housing for the tropics. The catalog 
which consists of pre-fabricated structural elements, facade-types and 
furniture-objects was designed to adapt to the varying conditions and 
terrains of tropical climates. With the intention of designing a housing 
prototype that mediates the relationship between domestic interiors 
and tropical exteriors, Tropical Domestic challenges previous forms of 
hermetically sealed housing and standardized suburbanization in the 
tropics, through the systemetization of its parts. 
 
 The project questions the idea that a sealed housing object, and a 
suburban housing model appropriately considers the nuances of tropical 
weather and ecologies; and instead proposes a serialized catalog which 
allows for housing units to be assembled in multiple configurations as a 
single unit or network dependent on the specificities of each site.
 
 The following pages will follow the design and development the 
Tropical Domestic catalog items; the historical relevance of the design of 
these elements to the chosen tropical site in Puerto Rico; and the design 
and development of a network of homes that is assembled  exclusively 
from the catalog. Tropical Domestic, as a thesis proposal, demonstrates 
that a catalog of architectural elements is a vital, viable solution for a form 
of urbanization that is specific to and adapts to the tropical climate.

Tropical Domestic
Unit-Type assembled with Catalog Elements

for Roosevelt Roads, Puerto Rico



Part 1 : Catalog



Side Wall 
With Footing

Pre-Fabricated 
Concrete Panel

Raised Side Wall
With Footing
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Pre-Fabricated 
Concrete Panel

Party Wall
Resting 
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Structural Elements

Side Wall 
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Party Wall
With Entrance
and Footing
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With Footing
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 The structural elements of the Tropical Domestic catalog were 
designed to create an armature that provides shelter and withstands the 
extremities of the tropical weather. Tropical Climates oscillate between 
hot temperatures, high humidities, and oftentimes  intense rain and wind 
patterns requiring building structures to be strong enough to endure these 
conditions. (1) For Tropical Domestic, a combination of solid-concrete wall 
panels, hollow-core slabs and a structural concrete footing system were 
designed to be prefabricated and assembled in an additive format on each 
site. The wall units interlock with one another, and with each addition 
add height to the structure. Hollow core-slabs span efficiently between 
the wall units, and provide the desired interior square footage with each 
additional slab. The structural foundation and footings of the home allow 
for the structure to rest on the ground or to be raised on pilotis when 
necessary. (2) When assembled together the structural elements provide 
the most basic form of shelter, a protective armature that can endure the 
tropical climatic elements.



14 15

Facade-types

Facade Panel

Ornamental Block
Facade Panel

Ornamental Block
Facade Panel

Pre-Fabricated 
Brise-Soleil

Facade Members

Pre-Fabricated 
Brise-Soleil

Double-Glazed
Rotational Panel

Glass Panel
Double-Glazed
Rotational Panel

Glass Panel
Double-Glazed
Sliding Panel

Glass Panel
Double-Glazed
Rotational Panel

Glass Panel

Rotational Panel
PVC Panel

Paint Sealed
Rotational Panel

Wood Panel
Paint Sealed
Rotational Panel

Wood Panel

Reinforced
Glass Panels

Louver System
Reinforced Mosquito
Netting Panel

Netting Panel
Decorative Fence
Wrought-Iron

Hurricane-Proof
Cover Panel

Aluminum-Shutter

Paint Sealed
Rotational Panel

Wood Panel

 Tropical Domestic’s facade-types ensure protection against the 
elements without completely sealing the tropical exterior from the interior 
of the home. Materials for the facade panels consist of combinations of 
ornamental block, brise-soleil, rotational double-glazed glass, PVC panels, 
wrought-iron fencing, and mosquito-netting in equally sized dimensions. 
(3)  The facade is the unit’s element that allows for the user to have the 
most control over the amount of exposure between the domestic interior 
and the tropical exterior. Materials such as the double-glazed rotational 
panels are movable and allow for varying degrees of permeable access. 
While Brise-soleils and ornamental blocks are static but allow for winds 
and light to enter in. The facade system provides the housing armature 
with a degree of domestic comfort by mediating the temperature and 
climate inside the home, the views towards the exterior, and the amount 
of privacy on the interior. It is this relational boundary which most clearly 
mediates how the tropical exterior enters into the home, and how the 
domestic interior extends outward. 
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Furniture Objects

Steel Portable

Stair
Double-Glazed
Sliding Door

Glass Panel
Paint Sealed
Sliding Door Panel

Wood Panel
Double-Glazed
Rotational Door

Glass Panel

Decorative Fence
Door

Wrought-Iron
Facade Panel

Ornamental Block
Double-Glazed
Sliding Window

Glass Panel
Decorative Window
Wrought-Iron

Wood-frame Elevated
Bed

Wood-frame Elevated
Faric Banding

Bed Frame
Water-proof Plastic
Table

Table
Solar Powered
Light Post

Concrete
Kitchen Island

Concrete
Kitchen Island

Hanging
Table

Metal and Fabric
Chair

 Furniture provides an additional layer of comfort to the units 
semi-sealed, permeable armature.  In Tropical Domestic, furniture objects 
comfortably fit the unit’s dimensions, and demarcate spaces within the 
mostly open plans allowing users to craft their concept of domesticity. 
Objects such as concrete kitchen tables, sealed wood dressers, plastic 
exterior and interior tables, are rugged and strong enough to endure the 
hot, humid temperatures. While light fabrics and scaffold-like furniture 
objects allow for air to pass is and through the home with minimal 
obstructions which keeps the interior well-aerated and cross-ventilated. 
The objects fulfill an need for comfort in the home and allow for users 
to choose through the arrangement of their interiors how they want to 
inhabit their tropical location.
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Flora

Ceiba pentandra

Silk-Cotton Tree
Burera simaruba

Turpentine TreeCoyure Ruf�e Palm

Soursop Pitaya Tree
Roystonea borinquena

Palma Real

Philodendron Monstera DeliciosaBromeliads

Aiphanes minima

Annona Muricata Stenocereus

 Tropical climates differ slightly in their temperature, terrains, and 
levels of humidity. While some types of flora and fauna are able to live in a 
variety of ecologies, others are specific to certain tropical micro-climates. 
Dependent on these specificities, floras and soils yield differentiated tropical 
environments. The catalog opens the possibility of providing a sample of 
flora that accompany the unit- types, and integrate into the localized tropical 
ecology.



Unit-Types
 Due to the serialization of the system and the standardization 
of the connections between elements, a great number of units can be 
produced from a limited set of parts. The architectural elements are 
designed for open plan organizations; and each plan can be altered trough 
the slight shift of the architectural elements. Unit arrangements differ 
dependent on the placement of furniture-objects, columns, partitions and 
stairs that demarcate the interior space of the home according to the 
resident’s needs. Following are two main group of unit arrangements: the 
single-family home (Type 1 and 3), and the apartment-home units (Type 2 
and 4). 

Unit-TypesUnit-Types

1

1 2 3 4 4321 4321

1 2 3 41 2 3 41 2 3 4

1 2 3 4 4321 4321

1 2 3 41 2 3 44321

T1_Level 1 T1_Level 2 T1_Level 3

T1_Level 1 T1_Level 2 T1_Level 3

T3_Level 1 T3_Level 2 T3_Level 3

T3_Level 1 T3_Level 2 T3_Level 3

4.00 4.00

4.00 4.00

4.00 4.004.004.004.00

4.004.004.004.004.004.00 4.00

4.00 4.004.004.004.00

4.00 4.00 4.00

Unit-Types, 1024 SF  
Type 1_Version 1_Single-family Home 
Type 1_Version 2_Single-family Home 

Type 3_Version 1_Apartment Home (512 SF per unit)
Type 3_Version 2_Apartment Home (512 SF per unit)
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3

7651 2 3 4 43215 6 7 8

1 2 3 4

1 2 3 4

5 6 7 8

5 6 7 8

1 2 3 4

1 2 3 4

5 6 7 8

5 6 7 8

1 2 3

1 2 3 4

1 2 3 4 4

1 2 3 4

5 6 7

5 6 7

5 6 7 8

8

8

5 6 7 8

765

8765

4 81 2

8

1 2 3 4

T2_Level 1 T2_Level 2 T2_Level 3

T4_Level 1 T4_Level 2 T4_Level 3

T2_Level 1 T2_Level 2 T3_Level 3

T4_Level 2 T4_Level 3T4_Level 1

Unit-Types, 2048 SF   
Type 1_Version 1_Single Family Home 
Type 1_Version 2_Single Family Home 

Type 3_Version 1_Single Family Home (1024 SF per unit)
Type 3_Version 2_Apartment Home (1024 SF per unit)
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Unit-Type 3, 2048 SF 
Apartment Home with Balcony on pilotis (1024 SF per unit)

Brise-Soleil, ornamental block and double-glazed louver facade system
 



Part 2: Tropical Site
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Tropic of Capricorn

Equator

Tropic of Cancer

Af, Tropical Rain Forest Climate (Tropical Humid)

Am, Tropical Monsoon (Tropical Wet)

Aw, Tropical Savanna (Tropical Wet and Dry)

Tropical Zone

Tropical Sub-Climates 
Map is an adaptation of the Koppen-Classification

map of the Tropics (1)
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Tropical Site

SAN JUAN

MAYAGUEZ

ROOSEVELT
ROADS, CEIBA

100 mi

35 mi

2000’

22
50

’ 

1400’

SAN JUAN

MAYAGUEZ

ROOSEVELT
ROADS, CEIBA

100 mi

35 mi

2000’

22
50

’ 

1400’

35-49 in

50-64 in

64 - 76in 

77 - 98 in

99 - 134 in

135 - 170 in

  Climatic zones are designated and categorized by weather patterns 
such as annual precipitation, humidity, and temperatures. Within climatic 
zones, there are sub-climatic classifications which share similarities in 
altitudes, air masses, global high and low pressures, as well as patterns 
of heat and cold air currents. In the tropics, there are three of these sub-
climates: the tropical wet, the tropical dry and wet zone, and the tropical 
humid zone also known as the rain forest zone. (2) 
 
  Puerto Rico where the Tropical Domestic catalog is tested is 
located within the Tropical Rainforest, humid zone. Tropical humid zones 
share certain characteristics: they have temperatures that remain all 
year round between 75.2 and 86 degrees F, the area is affected by the 
inter-tropical convergence wind zone, and the locations have a very high 
maritime humidity. (3) Within Puerto Rico, which is affected by all these 
conditions, there exists climatic variations which further add specificity to 
the tropical humid classification. (4) 
 
 Part 2: Tropical Site explores the tropical classification of Puerto 
Rico. First, it will look at the different micro-climates and ecologies 
on the island. Then, it will consider the materials and the assembly of 
contemporary tropical housing prototypes that have emerged in similar 
climates across the tropics. Lastly, it will explore previous housing 
types and suburbanization patterns in Puerto Rico in order to provide a 
framework for the Tropical Domestic housing system.

Tropical Site: Puerto Rico
Rain Patters on the island (5)
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SUBTROPICAL WET FOREST

SUBTROPICAL DRY FOREST

SUBTROPICAL MOIST FOREST
LOWER
MONTANE WET
FOREST

ROOSEVELT
ROADS, CEIBA

SUBTROPICAL
 DRY FOREST

Tropical Site: Puerto Rico
Micro-climates and ecologies on the island

There are four main ecological systems on the island: the Sub Tropical Wet Forest,  the Sub Tropi-

cal Moist Forest, the Subtropical Dry Forest and the Lower Montane Wet forest (7).  

Tropical Micro-climates
 Within Puerto Rico there are mountain ranges, dry forests, 
salt marshes, as well as the largest rainforest in the Caribbean. The 
combination of differing rain patterns, the island’s easterly wind patterns, 
and its temperature changes yields four main ecologies: the Sub Tropical 
Wet Forest, the Subtropical Moist Forest, the Subtropical Dry Forest and 
the Lower Montane Wet Forest classification. (6) 

 The particularities of each micro-climate adds specificity to the 
tropical classification. Each micro-climate varies greatly in its conditions,  
and differs in its patterns of flora and fauna However, despite these 
differences, urbanization in Puerto Rico does are similar throughout 
the island. Similar suburban models and housing types can be found 
throughout the entire island regardless of local differentiations.

 The Tropical Domestic catalog recognizes the importance of having 
a system that can be easily produced and assembled; however, it differs 
from previous models of housing in that its systematization allows for 
the development of units that configure to adapt to the local, tropical 
differences.

  



“In the humid tropic all 
is overdone. Burning sun 
alternating with torrential 
rain brings life to an 
unending cycle of massive 
vegetation, dwarfing man by 
the vigour of its growth, and 
accompanied by an insect 
or parisitic life more deadly 
than the animals of the so-
called jungle.”

Maxwell Fry and Jane Drew in Tropical Architecture in the Dry 
and Humid Zones, c. 1964 
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“I’d like to translate that 
statement to: the challenge 
of designing in the tropical 
humid zone is that the 
architecture has to be both 
durable enough to endure 
the extremeties of the 
climate while also being 
open enough to capitalize on 
environmental factors (such 
as light and air) which make 
the architecture livable and 
comfortable.”

Presentation of Tropical Domestic on 1/11/18
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Concrete-slab Roo�ng

Ornamental Block
 Facade

Reinforced Concrete

Glass Louver System Reinforced Concrete

Metal Paneling Louver 

Decorative Fencing

Wooden Frame and 
Zinc Roo�ng

Nipa Palm Finish

Pre-Cast Concrete Frame

Zinc Roo�ng

Wooden Frame

Dorado Beach East, Dorado, Puerto Rico Levitown, Toa Baja, Puerto Rico

S House by Vo Trong Nghia
Long An, Vietnam

Helen’s House by Orkistudio
Nakuru, Kenya

Tropical Prototypes

Prototype
Vo Trong Nghia for Long An, Vietnam (8)

In (2015) Vo Trong Nghia’s prototype for Long An, Vietnam uses a concrete frame, which is 

covered with a zinc roof and a nipa palm finish. This housing prototype formed part of a series of 

prototypes he made for tropical locations throughout Vietnam. They were meant to be easily and 

quickly transported, and assembled. (8)

Concrete-slab Roo�ng

Ornamental Block
 Facade

Reinforced Concrete

Glass Louver System Reinforced Concrete

Metal Paneling Louver 

Decorative Fencing

Wooden Frame and 
Zinc Roo�ng

Nipa Palm Finish

Pre-Cast Concrete Frame

Zinc Roo�ng

Wooden Frame

Dorado Beach East, Dorado, Puerto Rico Levitown, Toa Baja, Puerto Rico

S House by Vo Trong Nghia
Long An, Vietnam

Helen’s House by Orkistudio
Nakuru, Kenya

 The search for a “tropical” form of architectural production has a 
long history in local building practices in tropical locations, as well as in the 
Modern Movement. European architects such as Maxwell Fry and Jane 
Drew were influential in establishing currents of “tropical modernism,” 
which placed modern architectural language in tropical climates and drew 
attention to the local building styles of these tropical contexts to a wider 
audience around the world. 

 Modern architects, like the local architects before and the local 
Modern architects alongside them, had to grapple with the extremities 
of the weather. This often meant that the Modern architectural language 
adapted to accommodate extreme warm and humid weather, extreme 
patterns of sunlight, torrential rain, and local variations of flora and fauna.

 Today contemporary offices like Vo Trong Nghia and Orki Studio 
still explore housing prototypes in tropical climates. Their work builds 
on both a legacy of local, traditional building methods, and the Modern 
architectural project. Each architect uses a combination of local materials  
and construction practices in order to design homes that are easy to 
produce and assemble, and which meet a demand for safe, comfortable 
housing.

 The pre-fabrication and simplicity of the Tropical Domestic catalog 
recognizes that there is an advantage of having building parts that can 
be easily assembled, and transported to produce a safe and comfortable 
home quickly. Rather than producing a singular home or reproducing a 
static model, Tropical Domestic provides an third alternative.
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Concrete-slab Roo�ng

Ornamental Block
 Facade

Reinforced Concrete

Glass Louver System Reinforced Concrete

Metal Paneling Louver 

Decorative Fencing

Wooden Frame and 
Zinc Roo�ng

Nipa Palm Finish

Pre-Cast Concrete Frame

Zinc Roo�ng

Wooden Frame

Dorado Beach East, Dorado, Puerto Rico Levitown, Toa Baja, Puerto Rico

S House by Vo Trong Nghia
Long An, Vietnam

Helen’s House by Orkistudio
Nakuru, Kenya

Prototype
Orki Studio for Nakuru, Kenya (9)

In (2014) Orkistudio’s uses a timber frame, zinc roofing and wall system made out sand and dirt for 

a prototype in Nakuru Kenya. The home can be easily and quickly assembled, and is often done in 

collaboration with the resident.  (8)
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Tropical Weather System

 Puerto Rico, like many tropical locations throughout the world 
necessitates adaptable housing prototypes which can provide comfortable 
housing and survive the extremities of the weather. On September 20, 
2017 Hurricane Maria, a category 5 hurricane, devastated the island 
severely damaging homes and leaving many without essentials such as 
water, electricity and shelter. 
  
 Local building practices and forms of Modernism have led 
to the development of certain architectural styles and patterns of 
urbanization on the island. The selection of materials for the Tropical 
Domestic was based off of a study of previous housing types and forms 
of urbanization, as well as on the success of certain building systems 
enduring the extreme weather and climate on the island over others.

Hurricane Maria
Wilmair Flores in Barranquitas

Photo by Andres Kudacki in “A Land they No Longer Recognize”

Time Magazine, October 2nd (10)
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Historical Context
 In order to understand how the Tropical Domestic system dif-
fers from previous forms of urbanization, it is important to understand 
the historical context of Puerto Rico. In 1989, when Puerto Rico passed 
from Spain’s colonial rule to a terriotorial and later commonwealth status 
under the United States there was a shift in the urban development and 
construction methods on the island from a Spanish colonial style that 
was governed by the Law of the Indies to a more North American pattern 
of suburban development. The following pages will trace four suburban 
models in Puerto Rico, as a means of providing context for the Tropical 
Domestic housing system.

Spanish Colonial Model
San Juan, Puerto Rico

San Juan, Puerto Rico’s capital is an example of a Spanish colonial model governed by the Law 
of Indies. The Spanish Colonial housing prototypes were made out of brick, mud and wood and 
organized along urban grids at city-centers. Every town in Puerto Rico has a city-center that was 
developed under the Spanish colonial model of organization. (11)
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American Suburban Block Organization
San Juan, Puerto Rico

Shortly after Puerto Rico became a territory of the United States in 1898, Miramar was designed 

as the first suburb on the island. Single-family homes were designed in the “quinta/cottage” style 

and were organized along large gridded street blocks. (12)



Suburban Model
Toa Baja, Puerto Rico

In the 1950s and 1960s, the suburban model complete with a serialized suburban model 

home arrives to the island. Levittown, Toa Baja (one of the six Levittowns in the United States) 

exemplifies this trend. The neighborhood used a standard housing model along a spine-based 

organization with reinforced-concrete houses. (14)

Suburban Model
Ocean Park Puerto Rico

In the 1920s and 1930s, the suburb arrives as a model development and mirrors suburbanization 

patterns in the United States. Ocean Park exemplifies one of these neighborhoods in which 

similarly styled and sized single family homes were placed in a gridded format. (13)

Concrete-slab Roo�ng

Ornamental Block
 Facade

Reinforced Concrete

Glass Louver System Reinforced Concrete

Metal Paneling Louver 

Decorative Fencing

Wooden Frame and 
Zinc Roo�ng

Nipa Palm Finish

Pre-Cast Concrete Frame

Zinc Roo�ng

Wooden Frame

Dorado Beach East, Dorado, Puerto Rico Levitown, Toa Baja, Puerto Rico

S House by Vo Trong Nghia
Long An, Vietnam

Helen’s House by Orkistudio
Nakuru, Kenya
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Tropical Living

  In the second half of the twentieth century, the suburban 
model was reinterpreted and advertised as a form of  living. Private 
developments and beach resorts often paired single-family homes with 
high-rise condominiums in spine-based organizations, and advertised 
them as Modern housing developments with a tropical and uniform style 
of co-habitation. The suburban model organization in Puerto Rico yielded 
detached, separated single family and apartment-homes. Instead of 
acknowledging the tropical climate, homes had their own curated front 
and back yards and were hermetically sealed as if negating the tropical, 
exterior environment. 

Suburban Beach Resort Model
Dorado Beach East, Dorado, Puerto Rico

The Dorado Beach hotel was one of the first hotel resorts on the island. The hotel and its 

accompanying villas were organized in a sparse spine-based layout. Above are Las Villas 

which were apartment-style hotel rooms and an aerial view of the resort which was designed 

by Goldstein and Dearborn Architects, O’Kelley and Mendez Architects, as well as Toro Ferrer 

Architects during the mid-twentieth century. (15)
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Suburban Private Community Model
Condominium for San Juan by Architect Henry Klumb (above)

“College for Lawyers”proposal by Lionel A. Fernandez, Sargent Webster, and Greenshaw and Fol-

ley (below)

Suburban models often combined single-family homes with apartment-home buildings known 

as condominiums. (above) With these developments they often sold a style and way of living to a 

particularly target audience as is the case with the suburban development (below) which targeted 

young professionals and their families. (16)
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Concrete-slab Roo�ng

Ornamental Block
 Facade

Reinforced Concrete

Glass Louver System Reinforced Concrete

Metal Paneling Louver 

Decorative Fencing

Wooden Frame and 
Zinc Roo�ng

Nipa Palm Finish

Pre-Cast Concrete Frame

Zinc Roo�ng

Wooden Frame

Dorado Beach East, Dorado, Puerto Rico Levitown, Toa Baja, Puerto Rico

S House by Vo Trong Nghia
Long An, Vietnam

Helen’s House by Orkistudio
Nakuru, Kenya

Prototype
Dorado, Puerto Rico

This housing prototype in Dorado Beach uses a reinforced concrete, ornamental blocks and a 

louver system to allow cross-ventilation in and through the home. The homes share side walls, 

and are organized in a suburban layout - each house has its own front and backyard. (17)
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Roosevelt Roads, Puerto Rico
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Roosevelt Roads
 The Tropical Domestic catalog was tested as a housing system at 
Roosevelt Roads, a former US military base in Puerto Rico. The location 
was an ideal site because of its exaggerated tropicality and its near 
abstraction.  When the military was present at Roosevelt Roads, the area 
was off limits to civilians. Ironically, its disconnection from developers and 
the general masses let to a proliferation of its tropical condition. It has 
an abundance of flora and fauna which includes a variety of endangered 
plants, maritime and plant ecosystems. 

 The former military base is part of the tropical dry micro-climate of 
Puerto Rico, and its proximity locates it as essential to the ecosystem of 
the adjacent Tropical Rain Forest - the largest Rainforest in the Caribbean. 
(18) Today Roosevelt Roads is an important site for development since 
it is both environmentally protected due to its connection to a wider 
net of ecosystems on the island, and zoned and sold for commercial 
development. 

 The site provided an opportunity for testing the housing system 
in a place where the varying terrain and tropical ecologies tested the 
system’s ability to adapt.
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Map of Roosevelt Roads
Roosevelt Roads is 8000 acres and  was occupied and developed by the US millitary. The area has 

an airport, lodging, loading decks, a school, beaches, a hospital. 

3000 of those acres are considered environmentally protected areas with building restrictions. (19)



64

Medio Mundo Peninsula
Within Roosevelt Roads, the housing system is tested as a case-study specifically on the Medio 

Mundo Peninsula, a 17-acre site which reaches an altitude of 30 meters. This area is currently 
zoned for hotel development. Temperatures at Medio Mundo  range between 77 and 80 degrees 
year-round. The peninsula’s prevailing winds come from the East direction during the day, and 

from all sides of the peninsula at nighttime.
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Housing System
 The Tropical Domestic housing system was designed as an 
alternative to the static traditional suburban housing model. The system 
adapts to the local climate and terrain by producing a number of housing 
types that are organized into malleable networks.

 At Roosevelt Roads, home-units integrate into the tropical 
landscape and adapt to the peninsula’s natural conditions and land 
formations. This is possible due to the catalog interchangeable quality 
which facilitates the assemblage of catalog members into multiple type-
configurations in an additive format. 

 The addition of each unit-type allows for the network of homes 
to grow outward into small but integrated systems. Once the homes are 
organized, modular walkways break the isolation between the homes and 
connect the units to one other. This differs from a single-family, detached 
home suburban model in which each home has its independent front 
lawn. At Roosevelt Roads the homes share the tropical nature that is 
located between and amongst them.

 

 

.

 . 



Networks
The Medio Mundo peninsula itself  has several restrictions due to its environmental 

classification such as its inaccessibility to automobile traffic. In this housing system, a furnicular 
serves to connect the networks together, as well as transport residents and essential supplies.
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Medio Mundo Peninsula
The Medio Mundo housing system is made out of six networks which can function independently 
of each other. Each network has its own loading dock, and is powered by solar-electric power. The 
networks have different orientations as to accommodate different wind patterns. The networks on 
the North of the peninsula receive easterly winds, while the networks on the south are placed at a 
45 degree angle due to their location behind the peak of the peninsula. This 45 degree orientation 

also allows for cross ventilation in the shared spaces which function as courtyard areas.
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Network 1 and 2
Network 1 and 2 are each made out of 8-10 units with an assortment of single-family 

homes and apartment homes. They are organized in an open pin wheel like formation 
which steps down with the terrain changes of the site.  The homes step down in intervals 
of 10’ so that they can connect to one another across levels. The first floor of the units at 

the top of the peninsula connect to the second level of the units beside them and so forth. 



Network 5 and 6
Network 5 and 6 are composed of 15 - 20 units. The units are organized to 

have communal spaces between the homes. This allows for the homes to be 
surrounded by tropical flora, and for the residents to use them as shared-spaces.  
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Network 5
 The Tropical Domestic catalog’s flexibility allows for each unit to 
gain a high level of specificity as residents are able to choose the type 
of arrangement, facade, and furniture they want to include inside the 
home. This Network 5 plan shows how each unit differs depending on the 
combination of materials chosen. 

 Furthermore Network 5 shows how the unit-type systems are vital 
and malleable. Column systems allow for the floor plates to slide in and 
allow for tropical flora to enter into the home organization through open 
facade-types. 

 The walls of the units serve to frame the tropical exterior as much 
as they serve to frame the domestic interior of the home. This draws 
attention to the tropical flora and fauna, and makes a case for ecological 
preservation by inviting the flora to live amongst the residents. 

Network 5
Site Plan  



Unit-types
Interior vs. exterior staircases allow for multiple unit arrangements. While single-
family homes have interior staircases, apartment-homes share staircases which 
allow for access to units on different levels, and increase the SF on the inside. 



Unit-types
Unit-types connect across different levels allowing the network to accomodate to the 
site without breaking the connection between units. In this arrangement, residents 
can cross from the Level 2 of their homes to the public rooftops of their neighbors.



Apartment-homes
 

Units can be organized to share catalog items such as sidewalls and staircases 
reinterpreting the concept of an apartment-home. In Network 5, four apartment-

homes are connected by a shared walkway, which allows for them to use one staircase 
system. This draws attention to how sources can be shared in order to maximize 

the  resident experience, and minimize the use of unnecessary architectural elements.
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Roof access
The roofs of Network 5 can be accessed within the unit or through the shared-walkway 

system serving as an accessible space for the Network. In addition roofs provide 
individual areas for water collection, solar panels, and amenities such as laundry spaces.



Network 5
Section

Individual units accommodate to the specificities of their location within the site. As 
the terrain steps up and down units to adapt to  the terrain’s changes, the location of 

existing flora, and to other units. In doing so, units preserve a visual and physical/
access connection to one another while still taking advantage of the specificity of their 
location. This means that the units at times have smaller floor plants, or more columns. 
In order to safely accommodate the home and to preserve the assembly of the network.
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Single-family home
Section

This single0family home lies mostly flat surface to lay on, but it is lifted in order 
to provide access to the unit from the below as well as to accommodate an 
semi-exterior space at the bottom which is accessible to the whole network. 
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Single-family home
Section

This single family home  has a smaller floor plan at the first level in order to preserve 
the location of the unit and its connection to the adjacent unit. In order to maintain 

the proximity the system had to adapt on the first floor so that access was still 
possible inside the unit.  Although the inhabitable floor space is lost as interior surface 

area, access to the flora and fauna and its integration of it into the home is gained.
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Apartment-Home
Section

This apartment-home adapts and adjusts to the flora of the landscape, framing 
it with its elements and bringing the flora into the domestic interior realm 
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Type 3
Detail Section

The system allows for multiple configurations to the standardization of its parts and detailing. 
Wall panels, floor panels, facade panels and furniture objects all keep the integrity of the 

home through common set of dimensions which allow them to be re organized in multiple 
organizations. 



Type 1
Detail Section



110

Tropical Site: Santurce
 In order to test the adaptibility of the unit, and given the necessity 
of housing protoypes on the island in the aftermath of Hurricane Maria, the 
units were tested in two other locations on the island. In Calle Cerra, an 
urban street in the capital of the island in the Lower Montane ecological 
classification,  the units are organized in a single-bar organization. Two unit 
type threes, the apartment-homes, accommodate maximum occupancy 
within the dense area. The system enables for the unit to be raised from 
the ground in the case of flooding like the inundations that took place 
during Hurricane Maria. 
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Tropical Site: Tamarindo
 At Tamarindo Beach, located on the west-coast of the island near a 
popular surfing destination, Type 3 was deployed as a single unit. The unit 
was also configured to be raised in case of flooding due to its proximity to 
the coast. A brise-soleil facade system provides increased protection in the 
case of storms, while simultaneously allowing for cross-ventilation to enter 
in and through the home during regular weather conditions. 
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Elevation 
Roosevelt Roads

The Tropical Domestic system can be deployed as a single unit or network. When the units start 
to aggregate, they start to stimulate a new form of  Tropical density. The vital adaptable housing 

system preserves proximity between homes while still taking into consideration the tropical 
context that exists amongst them.



Elevation 
Roosevelt Roads
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Tropical Urbanism
Roosevelt Roads

The catalog and its assembly opens the possibility to a new form of urbanism which begins 
with a catalog of elements, and can be assembled into a vital housing system that is able to 

adapt to different locations, provide users with a sense of agency over the connection between 
their homes and the exterior and environment, and which integrates the tropical nature into the 

assembly making the tropical context an essential material in the urbanization process.
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Conclusion
 The Tropical Domestic thesis defense on January 11, 2018 led to 
a discussion of three main topics which were latent in the thesis project, 
and which are potential avenues for furthering the Tropical Domestic 
thesis exploration.

 Discussions brought to light ideas about how nature could be 
conceptually and physically integrated into the domestic realm of the 
home. Tropical nature, with its ability to grow quickly and abundantly 
throughout time, has the potential to be treated as a live architectural 
material and medium. 

 The project also brought up discussions about the legacy of 
Tropical Modernism, and how Modern building materials register and 
behave differently in tropical weather. The consistency of a temperature 
pattern that remains the same year-round in the Tropics, allows for 
materials to demarcate and divide spaces differently than in other climates 
where the exterior climate has to be sealed from the interior to account 
for seasonal changes. 

 Thirdly, the discussion centered around the viability of a system of 
parts as an effective method of development and the importance of the 
term locality. The Tropical Domestic system is able to adapt to multiple 
sites, ultimately because of the repetition and standardization of its parts. 
The repetition allows for its easy production, construction, and assembly. 
What makes this system different than a model organization is that the 
catalog  also affords differentiation. Each unit can adapt to the individual 
site conditions, and the network of units changes and adapts to the 
specificity of each site.
 
 Furthermore, the system grants a degree of agency in how 
residents or developers choose to interact with their tropical location 
extending from the individual unit outwards. Users are able to choose 
what catalog elements, and unit-organization they will be using for their 
respective units and in doing so choose how these specific catalog 
elements will interact with the specificity of their tropical locations. Since 
the units also function as a network this has implications both on how the 
individual unit relates to the specific site but also to how other units relate 
to one another.

Tropical Domestic
Final Presentation

 Most importantly, the final presentation, was a chance to consider 
a catalog of elements as a viable solution for the future of an adaptable, 
vital tropical-specific form of urbanization. As the network organization at 
Roosevelt Roads yields a malleable system which integrates the tropical 
flora and the different terrains into the domestic realm of the home. In 
Tropical Domestic, tropical density accounts for both the surrounding 
architecture and the environment.
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Tropical Domestic
Final Presentation

Tropical Domestic
Final Presentation
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Tropical Domestic
Final Presentation

Tropical Domestic
Final Presentation
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Tropical Domestic
Final Presentation
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Notes

Part 1 
 
1. As part of the research for the Tropical Domestic catalog items I looked 
at IBC building codes, and construction detailing manuals. 
 
See: Ching, Francis D.K. Building Construction Illustrated 5th edition. 
John Wiley and Sons, 2013. 
 
2. Ibid. 
 
3. For the facade -types, I looked at existing hurricane-proof building 
codes and local building practices on the island to ensure their viability in 
withstanding the local weather conditions. 
 
See: 
 
“Wind Resistant Provisions.” 2015 International Residential Code. Wash-
ington D.C. : International Code Council, Inc., 2015. 
 
Coastal Construction Manual: Principles and Practices of Planning, Siting, 
Designing, Constructing, and Maintaining Residential Buildings in Coastal 
Areas (Fourth Edition). FEMA, Vol 1, August 2011. 
 
Estado Libre Asociado de Puerto Rico Oficina de Gerencia de Permisos. 
Puerto Rico Building Code. Puerto Rico, 2016. 
 
Part 2 
 
1. This information was gathered based off of the Koppen classification 
system, a mapping system widely accepted to classify climatic zones. 
 
For more information on the Koppen-Classification system, see: 
 
https://www.britannica.com/science/Koppen-climate-classification (Last 
Accessed: March 24, 2018) 
 
3. Ibid. 
 
4. See: Miller, Gary and Ariel E. Lugo. Guide to the Ecological Systems 
on the Island of Puerto Rico. United States Department of Agriculture 

and the International Institute of Forestry: June 2009. 
 
5. The Rain Patterns map is an adaptation of rain maps providing by the 
National Weather Office. 
 
See: http://w2.weather.gov/climate/local_data.php?wfo=sju (Last Accessed 
on March 24, 2018). 
 
6. Map is an adaption of a map found in “Guide to the Ecological Systems 
on the island of Puerto Rico.” 
 
See:  Miller, Gary and Ariel E. Lugo. Guide to the Ecological Systems on 
the Island of Puerto Rico. United States Department of Agriculture and the 
International Institute of Forestry: June 2009. 
 
7. Ibid, 82. 
 
8. See:  
 
Vo Trong Nghia. Accessed: March 24, 2018. http://votrongnghia.com/
projects/s-house-2/  
 
9. See: Orkistudio. Accessed March 24, 2018. https://orkidstudio.org/proj-
ects/hellens-house/13/ 
 
 
10. See: Vick, Karl. “A land they no longer recognize.” Last accessed: March 
24, 2018. 
http://time.com/a-land-they-no-longer-recognize/ 
 
11. See: Jorge Rigau. Puerto Rico 1900: Turn of the century architecture in 
the Hispanic Caribbean 1890 - 1930. Rizolli, 1992: 154. 
 
12. Farage, Enrique Vivoni. Mira la Mar, Miramar Volumen Primero. La Edito-
rial, Universidad de Puerto Rico, 2012. 
 
13. Ocean Park is a community located in the municipality of San Juan 
in Puerto Rico. It was developed sometime between the 1930s and the 
1950s presumably under the Master Planning laws of those decades.  In 
the 1940s, the governor of Puerto Rico, Tugwell stressed the importance 
of planning for the future of the island. He had a belief that the progress of 
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Notes 

Puerto Rico laid in how its communities were designed and structured. For 
him, the community planning of the island reflected directly on the United 
States’ ability to conduct foreign policy. The gridded organization of Ocean 
Park and its time frame suggests that the American suburban model was 
considered a sign of progress.  

Images are from google maps and google street view.
 
See: Curbelo, Sylvia Alvarez. “The Design of Progress: Henry Klumb and 
the Modernization of Puerto Rico [1944-1948]” in Klumb: An architecture of 
Social Concern. Rio Piedras: Universidad de Puerto Rico , 2006: 268 - 279. 
 
14. In the 1960s, the Levittown development was considered the largest 
private development on the island with 3500 homes. Levitt and Sons archi-
tecture visits were documented several times on the island.  
 
The facade is an elevation study of an existing home in the area, and the 
map was taken from Google maps to show the spine-based organization 
that still exists today. 
 
http://bibliotecadigital.uprrp.edu/cdm/singleitem/collection/ELM4068/
id/1070/rec/2 (Last accessed: March 24, 2018) 
 
http://bibliotecadigital.uprrp.edu/cdm/ref/collection/ELM4068/id/1206 (Last 
accessed: March 24, 2014) 
 
15. Jose Antonio Fernandez, Architecture in Puerto Rico 1898-1964. (Archi-
tectural Book Pub. Co., 1965), 80. 
 
16. Ibid., 67.  
 
17. This image is an elevation study of the villas at Dorado.  
 
Ibid., 80. 
 
18.  See: 
 
Local Redevelopment Authority for Roosevelt Roads. Economic Develop-
ment and Commerce: 2014 Development Zones Master Plan, 2014.  
 

Para La Naturaleza, Plan de Manejo del Area Natural y Protegida de Medio 
Mundo y Daguao, 2014.  
 
Interview with Santiago Oliver Baez, Special Coordinator from Para la Natu-
raleza, on July 12, 2017 
 
19. Map is an adaptation of maps found in official documents
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