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1. Introduction
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The title of this graduation studio is Building 
for the Masses; it focuses on buildings that 
are intentionally designed for a large group 
of people. Examples are stadiums, (public) 
transport stations, but also churches, mosques 
and small chapels. For the latter, while not 
many people fit in the building at the same 
time, it does represent a large group of people. 
With this mindset of ‘for the masses’ this 
project is realized.
 Considering the building should be 
accessible to or represented by a large group 
of people, the search of a location started by 
researching which needs different areas in the 
world have that are important to a large mass 
of people. The demand of such needs can 
be the result of a lack of certain services for 
example. Or due to the (social) environment 
asking for a change. Thereafter a design for an 
architectural solution can be made.
 As sustainability becomes an 
increasingly important topic, it is a personal 
wish and interest that the design addresses 
this topic. Next to this, social issues are present 
all over the world. However, not all of these 
issues can be addressed with architecture. 
Issues such as criminality, corruption and 
poverty, are intangible and most of the 

times deeply rooted in society, which makes 
them unsuitable for architecture to address. 
Geological or environmental issues on the 
other hand affect the social aspect of a country, 
while also being tangible and measurable. 
This gives an opportunity for architecture to 
step in and contribute to solutions.

When searching for environmental issues, 
the topic of global warming in combination 
with rising sea levels is unavoidable. Heavy 
flooding and other severe natural disasters are 
becoming a more common sight and the cause 
of these phenomenon is pointing towards 
the human race and its industrial progress. 
The currently known starting point of global 
warming is the year 1800 (Abram, 2016). One 
certain case of a sinking city however, finds its 
starting point in the 15th century Mesoamerica.

Mexico City is dealing with its water issues 
for many years now.  In the last century, 
the Greater City has faced an immense 
urbanization from 345,000 inhabitants in 1900 
to 21.67 million in 2019 (WPR, 2019). The 
consequence for such a big growth is that 
precipitation causes flashfloods throughout 
the concrete city. The city’s government has 

invested in infrastructure and sewage systems 
to get this water out of the city as quick as 
possible during the rainy season. This results 
however, in a lack of usable (drink)water for 
residents and industries. Despite more recent 
investments in infrastructure to get water from 
nearby basins and cities, there is still a lack of 
drinking water certain boroughs in Mexico 
City. One of these boroughs is Xochimilco. 
Despite being known for its history in farming 
and natural water management, the borough 
has a short on supply of potable water.

The main objective of the building is to raise 
awareness about and educate people in water 
sustainability. As part of a larger urban project 
to increase the water sustainability in the 
neighborhood of Xochimilco, this Knowledge 
Centre is the first building in the plan. Since 
knowledge and experience in the topic will be 
closer at hand, the functionality of the centre 
can be increased. The building will create 
spaces for inhabitants of all ages to teach, learn 
and research, but also for interaction, pleasure 
and most importantly: potable water.
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The research question coming forth will be:

“How can a building actively and passively 
contribute to the water sustainability in Xochimilco, 
Mexico City?”

This report will try to answer the question 
by creating a theoretical framework. This 
framework contains all information about 
the location, its relevant aspects and other 
significant subjects encountered during the 
research. This framework is the basis of the 
design decisions made.
 The design chapter will set out the 
design of the knowledge centre from urban 
scale to architectural scale. In the urban 
design the intervention in the area will be 
elaborated: an aqueduct for connecting 
different parts in the area, the use of existing 
roofs to collect water and a central slow-sand 
filtration system. The architectural design will 
be explained from mass to building and the 
steps in between.
 Lastly, the conclusion and reflection 
will finalize this report, looking back at the 
whole process of this graduation project.
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As mentioned in the introduction, a building 
for the masses is a building for a large group 
of people or a building that represents a large 
group of people. But that is still quite vague. To 
identify the exact definition, the words are split 
and looked at separately, to finally conclude the 
meaning used in the design for the knowledge 
centre. 

Building
For ‘building’ there are two distinctions; as a 
noun and as a verb.

The noun has a quite straightforward definition: 
“A structure with a roof and walls, such as a 
house or factory” (Lexico, 2019). This results 
in a structure that is standing more or less 
permanent in one place.
 The verb is addressing the activity of 
building, constructing or designing something. 
When designing, a goal or intention is necessary 
to ensure that the building will be used and 
possibly becomes successful.

Masses
When thinking of masses, most people will 
think of a large crowd of people. For example, in 
a stadium all the visitors together can be called 
a mass. These people are there for a collective 

interest, namely the sport or other activity they 
are watching. They are also there congregating 
at the same time and at the same location. One 
last important factor is that there must be a 
sensory interaction between members of the 
mass. If this relation is lost, people will not feel 
like they are part of something bigger.

For
This word also has two ways to be defined. 
First, the word can mean that something is 
made for the benefit of something else. On the 
other hand, it can mean that it is made for the 
image of something else, something larger than 
you see at first.

The following two examples are used to explain 
the nuance in the defined words.

The mentioned stadium is a building for the 
masses because it is intentionally designed to 
house a large number of people at the same 
time in the same location. The building is made 
for the benefit this mass of people. There is a 
clearly present sensory interaction.

A church, or other religious building, can 
also be called a building for the masses. Even 
though it can be a small building which can only 
house a handful of people, it is an intentional 
representation for a larger mass of people 
identifying themselves with that religion. The 
building is thus made for the collective image 
of the religion. 

The result of this research is shown in Image 
1.1. While it being the result of the group work 
done in the start of the studio, this scheme shows 
the personal interpretation by underlining the 
important elements of the definition in red.

Conclusion
For the design, the example of  the church 
is used. The building will be intentionally 
designed for a collective image, namely water 
sustainability in Xochimilco. Next to this, the 
design will also be able to be used for the benefit 
of its users. While not many people might fit 
in the building at once, it will create a better 
situation for many people living nearby.

Building for the Masses
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BUILDING

FOR

MASSES

verb noun

Intentionally made for

Made for the benet of

Accidentally used by

For the collective image of

Designing is the rst start of building

Dening by considering specic and real examples (inductive)

Large numbersof people
Congregation at the same time in the same place

At least sensory interaction

Homogeneous / Heterogeneous

Design is with intention

At least one common element

being users of the location

Crowd / Mass distinction

Physical congregation Metaphorical congregation

Virtuality

Designed Built

engaging in the similar behaviour(s)/activities

structure standing more or less permanently in one place (deductive)

 

Image 1.1 - Definition of Building for the Masses
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This chapter contains information of the research 
done during the graduation project. It will set 
out different subjects which are important for 
the urban design and the architectural design 
but also to get a grasp on the current situation 
in Mexico City and its water issues.

The water management system of Mexico City 
is complex. Where a few centuries ago the city 
could provide for itself, it now has to bring 
in water from elsewhere to sustain the water 
demand. However, it is still too little and some 
areas lack drinking water.

Xochimilco is one of those areas. Even though it 
has a history in farming and water management, 
the available water in the borough is not suitable 
as drinking water.
 A location in Xochimilco is chosen for 
the building design, and an analysis of this 
location is done.

The knowledge center should be a place where 
the local population can identify with. To assist 
in this, the Mexican architecture from past to 
present is researched. The themes and materials 
important to Mexico and its architecture can 
possibly be used in the architectural design.

In the urban design, multiple additions and 
interventions are done. The biggest part is the 
addition of an aqueduct to connect the different 
parts of the location, which are now divided 
by roads. A study about different types of 
aqueducts can support in choosing the correct 
type for the urban design.

The precipitation in Mexico City is drained as 
fast as possible. However, this is suitable water 
to filter and to be used as drinking water. How 
much precipitation and when it falls is studied 
together with how this water can be filtered in 
an efficient and safe way.

All the gathered information together forms 
the basis for both the urban design as the 
architectural design.

Introduction
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The water management system of Mexico City 
is one of the most complex and extended system 
in its category. The system will be explained in 
this chapter from input to the city to the output 
from the city and all that happens in between. 
Furthermore, it is important to understand the 
reason why this system is installed in the first 
place. For this the history of the foundation of 
Mexico City is set out.

Foundation of Mexico City

The foundation of Mexico City dates back to 
1325 A.D. It is founded by the people of Mexica 
and at the time they called the city Mexica-
Tenochtitlan.

When the city-states of Mexica - Tenochtitlan, 
Texcoco and Tlacopan - made an alliance in 
1428, they formed the Aztec Empire and made 
Tenochtitlan their capital city. Settled on a small 
island in the west of Lake Texcoco (Image 2.1), 
the city housed between 200 and 400 thousand 
inhabitants. It is expected to be the largest city 
in the world at that time.

When the Spanish conquistadors sailed the 
ocean and landed in what is now known as 
Mexico, they were in awe of the image of the 

city. Many cities in Europe were made on or 
close to dry land, but this city was surrounded 
by water. It did not only exist on the water, but 
also used the water for transport and, of course, 
protection.

After conquering the capital of the Aztecs, the 
Spanish settled in permanently. They named 
the lands of the old empire Mexico and its 
capital Ciudad de Mexico, Mexico City. The 
city flourished through the commerce the city 
offered to both the Atlantic and Pacific sides of 
the country. The city attracted more and more 
merchants from over the (new) world and soon 
land for housing was lacking. The drainage 
of the lake which the Aztecs started, was 
continued by the Spanish at a highly increased 
rate. 
 Over the past centuries, large amounts 
of water were drained (Image 2.2). Instead of 
stopping the flooding, it actually made them 
worse since the water had nowhere else to go 
than in the streets. It is the cause of the problems 
which also exist in modern Mexico City.

Watermanagement in Mexico City
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Image 2.2 - Drainage of Lake Texcoco

1500 1600

1700 2000

Image 2.1 - Lake Texcoco with surrounding cities 1519 A.D.
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In the past century, the government of Mexico 
made a lot of effort to minimize the effects of 
heavy rainfall and the resulting flashfloods 
on Mexico City (MC in grey, the black outline 
represents Greater Mexico City).
 Image 2.3 shows the Cutzamala reservoir 
system, the main water source for Mexico City 
(Watts, 2015). A clearly complex system of pipes, 
tanks and pumps is created to supply the city 
of water and drain the city when needed.  The 
first dam in the system was the Villa Victoria 
Dam, constructed in 1962. Initially used as a 
hydro plant for nearby cities, the generated 
power is now used to pump the water from 
the Valle de Bravo lake to the Los Berros water 
treatment facility. The difference in height of 
the two location is 750 to 800 meters. From here 
the water flows through 100km long pipelines 
towards Mexico City by gravity.

Mexico City is surrounded by mountain ranges 
and volcanoes on the north and west side. The 
last kilometers of pipeline are tunneled through 
the De las Cruces mountain range in the west. 
The water ends via a second treatment facility 
for chloritization to remove toxins, in different 
tanks. From here, the urban (underground) 
infrastructure and pipas (water trucks) take 
over to supply neighborhoods and buildings of 

water.
 The Cutzamala system is in a bad 
condition due to geographical disasters and 
lack of maintenance. Only 60% of the water 
from Valle de Bravo is delivered to Mexico City 
due to leaking. Next to that the city’s current 
pipe system lacks pressure towards the east of 
the city. One reason is the lack of pressure in 
the system, another is that most of the water 
is used in the richer west side of the city. This 
makes is necessary to use other means to 
transport water, like pipas.
 For the discharge of wastewater, a 
sewage system is constructed northwards. 
However, the waste treatment plants cannot 
handle the volume of the waste. The water that 
cannot be treated ends up in the surrounding 
lakes and irrigation channels, polluting the 
crops which are sent back to Mexico City for 
consumption. This creates a vicious circle of a 
decreasing health situation in the city.

It is clear that the situation in Mexico City is far 
from ideal. A lot of effort, resources and energy 
has to be put in the complex system to supply 
the city of water, but still there is a shortage. 

As Watts states: “Discharging a resource that falls 
freely from the heavens and replacing it with exactly 
the same H2O from far away is expensive, inefficient, 
energy intensive and ultimately inadequate for the 
population’s needs.” (Watts, 2015)

There is need for a low-tech and low-cost 
solution to improve the water sustainability of 
Mexico City.

Current situation
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Image 2.5 - Location in Xochimilco Image 2.6 - Plot outlined in redImage 2.4 - Boroughs of Mexico City
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Mexico City is the most populated city in North 
America with a population of 8.9 million in the 
capital city itself. The 16 boroughs of the city 
function as individual municipalities which are 
part of the Mayor City (Image 2.4). Each borough 
has its own governing mayor, chosen by its 
inhabitants by plurality voting. While founded 
at the same time in 1928 after the revolution, 
each borough has significant differences. For 
example: Coyoacán is the historical centre of 
the city, Iztapalapa is notorious for its high 
population and high level of socioeconomic 
marginalization, Xochimilco for known its 
history in farming and water management.

For this reason, Xochimilco is suitable for 
the implementation of a centre that wants to 
contribute to the water sustainability of the area. 
The north of the borough still uses a ancient 
Aztec farming method, called chinampa, or 
“floating garden”.  Being relatively close to the 
historical centre, the area with chinampas is a 
touristical spot where tradition and history are 
being preserved.
 Towards the south, an urban sprawl 
begins which reaches into the hills in the south 
border of the borough.

As mentioned, Mexico City has put much 
effort in dealing with its water issues. Another 
visible method in this solution is the creation of 
multiple areas throughout the city to literally 
catch rainwater. These natural areas are called 
Vaso Regulador or ‘regulating vessel’. It is not 
allowed to build in these areas, since they 
improve the drainage of rainwater and can also 
work as a reservoir to hold the water for later 
use.
 Xochimilco has such an area in the 
middle of its urban sprawl, called the Vaso 
Regulador San Lucas (Image 2.5). The area 
is an already visible method and an addition 
to this area would create a bigger and more 
visible image regarding the water issues of the 
city. Since it is not allowed to built directly on 
the area, the plot next to the Vaso Regulador is 
chosen as the plot for this project.

The plot is approximately 61.000m2 and on 
three sides connected by roads (Image 2.7). 
There are three large roads close to the area 
(red lines). These roads cut through the urban 
structure and function as high speed, three-
lane roads between different boroughs.
 Inbetween these roads, are streets to 
make the connection between the larger roads 
better (orange lines). These streets are two-way 

streets with parking spaces at the sides. Some 
parts have a sidewalk on one side, but car traffic 
is still dominating.
 The green lines are small streets with 
low speed traffic, functioning mainly for 
destination traffic for industries in the area or 
people living in the area. These streets have at 
least one sidewalk and parking spots along the 
road.

The road structure (Image 2.8) around the plot 
is not suitable for large streams of cars coming 
towards the plot. The focus should be other 
methods of transportation than cars in order to  
maintain the accessibility of the area.

Location analysis
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Image 2.8 - Functions around the plotImage 2.7 - Structure of larger roads around the plot
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In a radius of 1km around the plot, many 
functions can be found (Image 2.8). Directly 
next to the plot are four important areas: two are 
a combination of offices with larger industrial 
halls; one is the sports facility in the north of 
the area which also facilitates the many schools 
in the area; lastly the Vaso Regulador.
 In the southern area of the plot, many 
different schools are situated. It includes 
multiple elementary schools, middle schools 
and a high school. The library in the area is 
outdated and lacks working spaces for people 
in the area.
 Further towards the north and east, 
retail is scattered throughout the residential 
areas. The north area can be considered the 
‘city centre’ of Xochimilco, this part also has its 
own train station.
 Other functions in the area are a 
pharmacy, a general practitioner office, a 
maternity hospital, a fire department and a  
church.

The knowledge centre that will be designed can 
profit from the existing functions in the area. 
As mentioned, the image of the centre can be 
strengthened by making a connection with the 
Vaso Ragulador.
 When focusing on awareness and 
education, the nearby schools can make use of 
the centre for a schooltrip. The current library 
can be relieved from some stress by making 
a new library in the centre and creating more 
study spaces for students living nearby.
 The area has much green space with the 
sports fields and the Vaso Regulador, however, 
these cannot be considered public recreational 
space. The plot is very large and only a part will 
be used for the centre. The rest of the plot can be 
used as a connecting green area for recreational 
use.
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Image 2.9
Mexico City water supply per borough

Gustavo A. Madero

Water demand: 327 liter (L) per capita

Supply of drinkwater 
per borough

+600 L

400 - 500 L

300 - 400 L

200 - 300 L

Azcapotzalco

Miguel 
Hidalgo Cuauhtémoc

Cuauhtémoc

Iztapalapa

Coyoacán

Tlalpan

Xochimilco

Tláthuac

Milpa Alta

Venustiano
Carranza

Venustiano
Carranza

Álvaro
Obregón

Cuajimalpa
de Morelos

Magalena
Contreras

When it comes to the water supply 
in Mexico City, Xochimilco is one of 
the boroughs with a lack of drinking 
water (Image 2.9). There is a demand 
of 327 liter of water per person per 
day in Mexico City. 4 of the 16 
boroughs are below this demand, 
including the most populated and 
also the poorest area Iztapalapa.

Xochimilco, despite its history, is 
one of these boroughs.
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have much ornamentation, except for religious 
buildings (Image 2.10). This was mainly due to 
the clergy who was responsible for the planning 
and detailing of new structures, and their lack 
of architectural knowledge. However, this gave 
space for Indian craftsmen to implement their 
knowledge of proportion, materials, light and 
textures (Stapleton, 1999). The exterior of these 
buildings is made of brick, sometimes covered 
with plaster. This creates a calm expression and 
a large contrast with the ornamented entrance 
facade.

Baroque
This period in Mexico consisted of the free use 
of ornaments. It is in some way related to the 
European Baroque, but at first the ornaments 
were purely in the structure itself. Decorating 
paintworks, statues and golden colors became 
typical when the Churrigueresque style was 
introduced (Stapleton, 1999). This ultra-Baroque 
typology is still largely present in modern 
Mexico, with the Cathedral of Mexico City and 
its Altar of the Kings as remarkable example 
(Image 2.11). On top of the Christian symbols, 
pre-Hispanic gods are also represented among 
the ornamentations, creating an impressive and 
profuse whole.

Mexico as a country, but also its architecture has 
seen different periods throughout history. The 
first signs of complex cultures in Mexico date 
back to 1800 B.C. Some of these cultures grew 
into advanced Mesoamerican civilizations. 
They all belong to the pre-Columbian or pre-
Hispanic era.
 With the arrival of the Spanish 
conquistadors in the Americas, their European 
influence took over the currently dominating, 
indigenous architecture and culture. The 
colonial period has its own timeline in which 
different styles and typologies have shaped the 
Mexican built environment.
 In the 19th and 20th century, Mexico 
endured multiple political changes. Two times 
since the Mexican independence from Spain 
in 1821, the French empire invaded Mexico. 
Through both failed attempts, Mexico kept its 
republic governmental form. However, the 
system was flawed. For example, authoritarian 
president Porfirio Díaz (1830-1915) did hold 
elections, but for 31 years he was the only one 
elected. His reign resulted in a civil war in 
1910 that transformed the Mexican culture and 
government.
 Mexico how we know it nowadays 
started after the revolution, in 1917, where 
governmental involvement in the built 

environment became evident. Programs for 
federal housing, healthcare facilities and 
educational institutions started to develop. 
This is also the first time that architects started 
to have a big influence in architectural styles 
and typologies.

Each of the four mentioned periods have their 
own influences, styles and materials, which 
will be elaborated in this paragraph. 

Pre-Columbian period
Mesoamerica has known many different 
civilizations, a few of which have existed for 
a long time and controlled a large area. The 
Zapotec, Mayan and Aztec empires are the most 
notable. The main character of their architecture 
is the stepped elevations, as a kind of pedestal, 
for important buildings like temples.

Spanish colonial period
Very shortly after the Spanish arrival in Mexico, 
most of the indigenous empires started to 
collapse and after two years not much was left 
of these civilizations.
A Romanesque style was introduced by 
Franciscan monks who were responsible for 
the construction of military posts, missions 
and churches. At first most buildings did not 

Architecture in Mexico
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Image 2.11 - Altar of the Kings in the Cathedral of Mexico CityImage 2.10 - Fransiscan mission: Sierra Gorda of Querétaro
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Mexican independence
While the architectural work in this period did 
not have much architectural significance, the 
education in the profession was established 
(Stapleton, 1999). The Royal Academy of Fine 
Arts in San Carlos began a quest to bring back 
simple Roman and Greek elements to replace 
the Baroque and Churrigueresque. This lasted 
till 1843 when the first School of Engineers 
and Architects was placed, focusing on the 
influence of the French École des Beaux Arts. 
The number of styles increased significantly 
and influences from all over the world were 
visible. The pre-Hispanic influences also found 
their way back in facades.
 Mexicans, also in modern times, consider 
themselves neither a new European society nor a 
pre-Columbian civilization. Therefore, an urge 
towards a new artistic expression was sought, 
by trying out new methods of construction and 
technologies (Stapleton, 1999).

Modern Mexico 
After the revolution, there was a large focus 
on expanding the knowledge of building as an 
activity. Steel and reinforced concrete, and their 
building methods, were introduced. Together 
with the urge of a national expression, artists 
and architects were driven to experiment. 

However, this experimenting backfired when 
it became evident that the basic needs of the 
people were not met. Poverty was largely 
present and there was a lack of culture and 
public understanding from architects. This was 
a result of the educational system regarding 
architecture; students were taught what 
architecture is and what isn’t, but did not 
understand the social responsibility they have 
(Stapleton, 1999).

“[…] the use of light, the use of proportion and size, 
the emphasis on brilliant color, and the contrasting 
tones and tactile surfaces, which can be traced from 
the ancient Indian architecture of Mexico to the 
colonial and then to modern architecture.” 

(Stapleton, 1999: 30)

This issue was first brought to light by José 
Villagrán Garcia; further explained in the 
text The New Architecture in Mexico written by 
Esther Born (1937). Villagrán is considered the 
pioneer of modern Mexican architecture with 
his functionalistic ideas. Thirty years after 
Born’s text, Villagrán published Builder in the 

Sun together with Clive Smith. In this book 
the themes regarding Mexican architecture are 
concluded: light, proportion, colors, tones and 
tactile surfaces.
 These themes have been used by many 
architects, one of who is Luis Barragán. In 
1980 he became the second winner of the 
Pritzker Architecture Prize, for which he is still 
recognized. Furthermore, he received Mexico’s 
National Architecture Award. Barragán himself 
awknowledges different themes than those 
mentioned above. In his acceptance speech 
for the Pritzker price, he explains how Beauty, 
Silence, Solitude and Serenity have been his 
guiding lights, even though he may not have 
done them complete justice in his works. In 
addition, Villagrán’s themes are also visible 
in the works of Barragán. Barragán can be 
considered a minimalistic architect;  he uses few 
and simple elements to create larger wholes, 
sending a stronger message. To illustrate this, 
two designs of Barragán are elaborated.
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Image 2.14 - View from Egerstrom House towards stables

Image 2.13- View from stables towards Egerstrom House

Image 2.12 - Situation of Los Clubes with corresponding colors

4

4

41

1 - Stables
2 - Fountain of Lovers

3 - Egerstrom House
4 - Pastures/training grounds

2

3
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This complex of buildings is designed by Luis 
Barragán for a group of horsemen as well as 
the family of Folke Egerstrom. Egerstrom is 
a Swedish businessman and developer, who 
worked together with Barragán before. 
 The complex consists of three different 
buildings: the Egerstrom House, a stable and 
the Fountain of Lovers. Surrounding the 
buildings are different pastures to train and 
ride horses (Image 2.12). The whole design 
can be considered a Barragán masterpiece. He 
makes use of water, colors on large rough walls 
and dividing elements to create spaces with 
certain proportions, while also maintaining a 
sense of serenity and beauty.

The most remarkable element of the design is 
the high and intense pink colored wall running 
from the Egerstrom house in the south to the 
northern gate. The wall has a few parts cut out 
as a passthrough for horsemen towards the 
western pastures. 
 More importantly however, is the 
fountain with the pond. The pond (Image 
2.14) is, next to a decorative element, designed 
specifically for horses, so they can stand in 
the water with only their belly touching the 
water.  The ever-flowing waterfall makes sure 
the water surface is never calm, relating to the 

rough textures on the different walls in the 
design.
 The stables have a warm yellow color 
and consist of approximatly 14 rooms for 
horses. When riders take out the horses, they 
will walk past the pond towards the western 
pastures, or directly to the training grounds on 
the eastern side of the plot.
 Lastly, the Egerstrom house has a white 
color on a slightly smoother surface. The walls 
facing the court with the fountain and stables 
only have one window in total (Image 2.13). 
This forms a disconnection from the Egerstrom 
house to the court. These walls also shape 
the southern border of the court while not 
completely closing it off.

“Because what the architect does, so the architecture 
can be a great art, is precisely to create spaces that 
did not exist somewhere.”

(Ramón Xirau, Mexican philosopher)

To conclude, Barragán makes use of rough 
surfaces and intense colors in this design. A 
first impression might be that the design is a 
collection of singular elements. But by looking 
closer and also taking the use and users into 
account, it becomes a logical and coherent 
whole. The court in the middle of the design 
feels like an enclosed space, even though there 
are multiple gaps and ‘unfinished’ walls.
 The use of a single wall, a single window 
facing the court and the simplistic shape of the 
fountain are all elements of the minimalistic 
approach of Barragán.
 The themes of Barragán - serenity, beauty 
and solitude - and Villagrán - color, tactile 
surfaces and proportions - are represented in 
the design of the Cuadra San Cristobal. When 
it comes to the use of light, it might seem to be 
absent. However, most of the design is based 
on outside activities and openness of the plot. 
By making the buildings and other elements 
low, sunlight can reach everywhere on the plot.

Cuadra San Cristobal, Los Clubes Estate



28

The themes  mentioned before can also be 
found in the design of Luis Barragán’s private 
house designed in 1948. After his death in 1988, 
the house became a public museum, gaining 
the status as an UNESCO world heritage site 
in 2004. 

From the outside, the house blends in its context 
with bare concrete walls and little amount of 
windows. 
 Once inside, a palette of colors fills up 
most rooms in the house. They are used on 
walls but also in smaller details like paintings 
or flooring (Image 2.16 and Image 2.17). The 
colors are later used in the Cuadra San Cristobal 
and other designs. The first space in the house 
has two pink walls and only a few pieces of 
furniture (Image 2.16). This is already a sign of 
the minimalistic approach of Barragán.
 The main room on the ground floor 
has  double height ceilings and is partitioned 
by ‘regular’ height walls to create the different 
living areas (Image 2.17). This also makes space 
to place windows higher in the walls: preventing 
people walking outside from looking inside, 
but still enabling natural daylight to come 
inside.
 In front of the house, public streetlife 
is ongoing, while the back of the house faces 

a private garden with trees, bushes and other 
natural elements. To strengthen these two 
worlds, the front of the house has only a few 
windows to maintain privacy and let in natural 
light. In the back, large floor to ceiling windows 
are placed to create a wide view into the green 
garden. In both types of windows a frame is 
detailed; vertical bars in the front for safety 
and privacy and, for example, wooden girders 
in the back to accentuate the view.

Barragán uses simple, rectangular shapes 
throughout the design. This can be seen in 
windows, walls, doors and even most of the 
furniture. 
 Inside there is a strong distinction 
between work and living as well as between 
service spaces and living spaces. The building 
has two streetnumbers with both their own 
front door, one for the house and one for 
the architectural office. The only connection 
between the two is a door in the living room 
towards a small hallway (Image 2.15).
 All spaces such as the living room, 
dining room, kitchen, library and bedrooms 
are connected with each other. The service 
spaces, such as the laundry room, are only 
accessible through a spiral staircase leading to 
the rooflevel.

In his private house Barragán manages to 
create a complex interior behind a simplistic 
frontfacade. Many small corners, storage spaces 
and chimneys are visible in the floorplan, but all 
are detailed in such a way that they fit, creating 
a coherent whole. 
 Regarding the themes of both Barragán 
and Villagrán, many themes are expressed. 
The clever use of the double height walls in 
combination with the windows shows an 
emphasis on the use of light. Bright colors are 
used and proportions are applied to every part 
of the house in all three dimensions. 
 By disconnecting the interior from 
the street and focussing on the quiet garden, 
serenity, silence and solitude are themes that 
can be applied.

Both designs of Barragán can be considered 
typical modern Mexican Architure, but also 
very much typical designs for Barragán as an 
architect. To create a better understanding 
and comparison of Mexican Architecture, one 
contemporary building will be analyzed as 
well.

Casa Barragán



29
Image 2.15 - Ground floor of Casa Barragán
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House entrance

Staircase to service spaces

Connection between living and work

Office entrance
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Image 2.17 - Library with view through the living room window (position 2)

Image 2.16 - Hallway Casa Barragán (position 1)
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Image 2.18 - Upper floorplan of TCC ©Isaac Broid and Productora Image 2.20 - TCC view in the main lobby

Image 2.19 - Site of TCC with Aztec temple symmetry line
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To be able to make a better comparison 
between the themes and the contemporary 
building, it is important that the building is 
made by a Mexican architect or architecture 
firm. A public cultural building is prefered 
for personal interest and gaining knowledge 
about Mexican contemporary architecture, 
taking the design for this graduation studio 
into account. The search for a building ended 
with the Teopanzolco Cultural Centre (TCC) in 
Cuernavaca, 50km south of Mexico City.

The cultural centre is designed by Mexican 
architect Isaac Broid in cooperation with 
Productora, an architectural office based in 
Mexico City. Its opening was in 2017. The 
centre functions as a theatre, housing one small 
theatre and a concert hall.
 The cultural centre looks over an 
archaeological site with Aztec ruins. This is 
also where the triangular shape of the design 
comes from: the pyramid-shaped temples built 
by the Mesoamerican civilization. The smaller 
triangular shape consists of the main lobby, a 
box office and a coffee shop (Image 2.18). The 
larger shape houses the main concert hall with 
900 seats and the necessary facilties for the 
visitors. The roof of this triangle is sloped with  
steps, which function as an open air auditorium 

with the archaeological site as its stage, while 
also reducing the visual impact on the area.
 The platform on which the triangles 
are places, houses all the necessary facilities 
to run the building: cloakrooms, backstage, 
maintenance areas, loading dock etc.

One of the sides of the smaller triangle is 
perpendicular to the symmetry line of the Aztec 
ruin (Image 2.19). The wall facing this ruin has 
perforated pivoting doors, making the main hall 
a roofed outdoor space. This makes mechanical 
ventilation in this space unnecessary. The hall 
also acts as a meeting space before and after 
performances and “A space that establishes an 
ongoing dialogue with contemporary cultural 
life and the presence of the past.” (Productora, 
2017).

The triangles leave spaces open on top of 
the platform, creating two large patios. The 
northern patio is designed to function as an 
open-air theatre. The south patio is more of 
a public space with greenery and viewpoints 
towards the city (Image 2.18).

The design only has a few different materials 
which are used throughout the building. The 
exterior walls and the flooring in the lobby and 

patio’s is made of pigmented concrete cladding 
or slabs (Image 2.20). Inside, ceilings and walls 
in the public spaces are made of warm-toned 
wood. Lastly, the curtains and seats in the main 
concert hall are made of golden-yellow fabric.

To conclude, the themes of Villagrán are 
discussed. When it comes to proportion and 
size, the surroundings are taking into account 
in the shape of the design, focusing on the 
Aztec heritage. 
 The exterior walls are clad in smaller 
tiles which are unequal in depth creating a 
relief. However, on such a large design the 
impact of this relief is insignificant. 
 The tones and colors used in the design 
are similar - the warm brown wood and 
lightbrown pigment in the concrete - with only 
the golden-yellow details in the main concert 
hall as an exception.
 Lastly, the use of light, is mainly artificial 
due to the function of the building. The main 
lobby is the only space making use of natural 
lighting, by opening up the facade and bringing 
the outside inside.
 All themes considered, the TCC cannot 
be called typical Mexican architecture. This 
can be due to the themes being outdated, or a 
change in style in modern Mexican architecture.

Teopanzolco Cultural Centre
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Image 2.22 - The Hampi aqueduct in India Image 2.23 - Section of a Qanat

Image 2.21 - Pont du Gare aqueduct, built by Romans around 40-60 A.D.
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In the paragraph about the water management 
in Mexico City, different types of transportation 
methods were mentioned: pipelines visible on 
the ground, either open or closed; underground 
pipelines. These structures can all be considered 
aqueducts.

The word ‘aqueduct’ derives from the Latin 
words aqua, meaning ‘water’ and ducere, ‘to 
lead’. When thinking of aqueducts, people 
probably think of the ancient Greek and 
Roman arch structures supplying whole cities 
with water (Image 2.21). However, following 
the literal meaning of the word, a lot more 
shapes and types of structures can be qualified 
as aqueducts.

While the association with the Romans is strong, 
the first aqueducts were built in other parts 
of the world. These aqueducts were mainly 
constructed for irrigational use. If we compare 
the different types of aqueducts around the 
world, three categories of aqueducts can be 
distinguished: the ‘underground aqueduct’, 
‘on-ground aqueduct’ and ‘elevated aqueduct’.

Underground aqueduct
First seen in Persia, ancient Iran, around 1000 
B.C. the underground aqueducts supplied 
cities with fresh water for agriculture use 
and consumption (Image 2.23). The systems, 
called qanat(s), consist of one or multiple 
underground horizontal channels which are 
slightly sloped and vertical shafts reaching the 
ground above. In softer grounds, the tunnels 
were strengthened by clay or stones; in harder, 
rocky grounds the tunnels were simply carved.
 The tunnels are excavated where an 
alluvial fan is found. This natural phenomenon 
is a triangular deposit of sedimented gravel and 
sand, called alluvium. The origin of alluvial 
fans can be found in areas with a rapid change 
in slope. Due to the steep slope in the higher 
parts of an area, the water is coming from 
these parts at a higher velocity. This results in 
coarser material being dragged along with the 
water. When the slope decreases rapidly, the 
area is more of a plateau and the water velocity 
decreases as well. This allows the coarser 
material to sink and create the sedimental fan 
shape while the water flows on in different 
directions. By tracing back this water flow, the 
source of the water can be found, defining the 
end of the qanat tunnel. At certain intervals, a 
vertical shaft is made for maintenance and to 

get the residue of the digging out of the tunnel. 
More importantly, it supplied the tunnel with 
oxygen for workers to keep on digging. 

Elevated aqueduct
The most iconic and also most visible category 
of aqueducts is the elevated aqueduct. It is also 
the category with the most structural types. 
The two common types are the arch shaped 
aqueduct and the ‘segmented’ aqueduct. The 
former is, for example, found in the ancient 
Roman empire from 312 B.C. and later; the latter 
in ancient India (Image 2.22). The segmented 
aqueduct is, in contrast with the arch shaped 
aqueduct, divided into separate parts. Square 
or rectangular columns are placed and on top 
a beam a carved gutter is placed. It is the most 
basic shape to be made, but it requires many 
large stones to realize.
 The arch aqueduct is used all over the 
world. Its origin finds itself in the Assyrian 
empire between 703 and 690 B.C.

On-ground aqueduct
This type of aqueduct, also called rill, is 
considered the simplest form of the three 
categories. This mainly lies in the construction 
of the systems. Where for both previous 
mentioned categories an extra vertical 

Aqueducts
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structure is necessary, either in the ground or 
above the ground, this category does not need 
any external structure. This aqueduct is either 
carved directly in the ground, or constructed by 
connected separately made elements to create a 
shallow stream of water.

Modern aqueducts
Nowadays, aqueducts are still used. Some 
ancient Roman aqueducts are in use to supply 
the city of Rome of water. But in the last 
century new aqueducts have been constructed 
as well. The largest aqueduct is the California 
Aqueduct, reaching a length of 715 km (Image 
2.24).
 Most modern aqueducts are a 
combination of the three mentioned categories. 
Since geographical obstacles are no longer 
a limitation due to advanced technologies, 
money and ease of maintenance is deciding 
if the aqueduct is located underground, on-
ground or elevated.



35
    Image 2.24 - Part of the California Aqueduct
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Image 2.26 - Average precipitation and temperature of Mexico City and Amsterdam

Image 2.25 - Different climates in Mexico climate division
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Geographically, Mexico is a diverse country 
with mountain ranges, many volcanoes and 
lower coastal areas (Image 2.25). In the north 
and northwest parts, regions are found with a 
desert climate. In the southern, lower coastal 
areas, a tropical climate is present. The center 
of the country, where Mexico City (red and 
black square) lies as well, deals with a more 
moderate, subtropical highland climate.
 Remarkably, the subtropical highland 
climate can be compared to the mainland West 
European temperate climate (Beck, et al., 2018).

In Image 2.26, the average temperature and 
precipitation of Mexico City and Amsterdam 
is set out. A few things can be concluded from 
this chart:
- The difference in average temperature 
between summer and winter is relatively small 
in Mexico City, making the winters soft;

- Mexico City has a rainy season from June to 
September, while precipitation in Amsterdam 
is almost evenly divided throughout the year.

- The average temperature during summer is 
similar in both cities.

The total yearly precipitation of Mexico 
City is 625 mm. Amsterdam has 805 mm of 
precipitation per year. While the absolute 
number is significantly lower in Mexico City, 
there is still a lot of rain falling from the skies.

 When it comes to the design of the 
Centre in Mexico City, it is important to take 
this information into account. If only rainwater 
is used for the aqueduct, the structure will be 
dry half of the year. Another source of water 
is necessary to keep the system working and 
reliable for the borough of Xochimilco.

Regarding the temperature, the minimum and 
maximum temperatures are closer together in 
Mexico City, but the maximum temperature 
only differs a few degrees. The image of Mexico 
being very hot, and glass building becoming 
greenhouses is not applicable to Mexico City.

Precipitation in Mexico and 
Mexico City
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Image 2.28 - Diagram of a LifeStraw©Image 2.27 - Possible section of a slow sand filter
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Filtration systems

Filtering water is necessary to be able to use the 
water for consumption. In many (natural) water 
sources, bacteria, viruses and other potentially 
harmful elements exist. The most primitive way 
to filter water is boiling. However, there are 
many other ways to make potable (drinkable) 
water. The most common modern methods 
are elaborated in this chapter. A conclusion 
is made for one or more of these methods 
and their suitability to be implemented in the 
architectural design.

Slow sand filtering
As the name suggests, this method is fairly slow 
one. The filtration system consists of at least 
three layers: the supporting sand and gravel 
layers and a biofilm (also called Schmutzdecke) 
(Image 2.27). These layers can be in any shaped 
container, as long as it has enough height, since 
the water uses gravity to flow. At the top of 
the container, a raw water input is placed. The 
water will flow slowly through the sand layers, 
while the biofilm is being formed. This process 
takes 10 to 20 days. In the biofilm, different 
(good) bacteria, fungi and aquatic larvae are 
developed. This layer will, once grown, filter 
most of the harmful elements from the water.

This type of filtering is very effective, with a 
90-99% bacteria cell count reduction. Water 
coming directly from this filter is safe to drink.
 As time passes, the biofilm gets 
oversaturated and decreases the flow of water, 
which means less water is filtered in the same 
amount of time. This requires the biofilm to be 
renewed. One way is to take the water out of 
the container and (mechanically) scrape a few 
millimeters of fine sand from the top of the sand 
layer. This makes space for a new, clean biofilm 
to develop. This process is shorter than the 
initial development, since not all of the biofilm 
is removed. After scraping, the container is 
again filled with raw water and after a couple 
of hours, the preferred filter effectiveness is 
achieved.
 There are multiple sources of raw water 
which can be used in this type of filtration 
system. The most common one is rainwater. 
Rainwater is relatively clean from itself, since 
most polution happens on or in the ground. 
Grey water is another type of raw water. This 
water is the residual water from households or 
other buildings; it is white tap water that was 
used in sinks, washing machines, showers and 
basically any other source except toilets.
 

The remnants of soaps, oils and the human skin 
are all elements which can be filtered by the 
biofilm, making is safe to drink.
However, it is important that grey water keeps 
flowing. If it stands still for more than 24 hours, 
bacteria can start growing faster and the water 
can create odor nuisance for the surrounding 
area. Therefore an overflow system for the raw 
water input is necessary.

Rapid sand filtering
Next to slow sand filtering, there is also rapid 
sand filtering. The method is comparable, but 
instead of a fine sand layer with a biofilm, 
coarser sand combined with other granular 
media is used to filter the water. The water 
flows through the filter by gravity or under 
pumped pressure. Larger material in the water, 
called floc, is trapped in the layers. However, 
small materials like bacteria or other organisms 
are not filtered to a sufficient level for drinking.
 The effectiveness of quickly filtering 
water from larger material, makes this filtration 
method suitable in a multi-filtration system. 
Many municipalities and other organisations 
around the world make use of rapid-sand 
filtration systems, and a common follow up on 
is a disinfection system.



40

For cleaning, there is one method used: 
backfilling. Water is pressured back through 
the system in order to collect all the caught 
materials and pumped away through the top. 
This process must be carefully done to not 
disturb the sand layer and the granular media.

Using chemicals
The most common chemicals used for water 
disinfection, after filtering, are chlorine and 
iodine. These chemicals kill germs, parasites 
and other organisms which are present in the 
water. Both halogens can be added to the water 
in liquid or solid (as a tablet) form. They are 
very effective for their purpose; however, they 
can be harmful if used in a wrong way. High 
concentrations of either chemical can cause 
health issues.
 In many countries the chemicals are 
used, but it does not always lead to drinkable 
water. The purified water is instead used for 
showers, toilets and in public places. 

Portable water filters
Nowadays, portable water filters are very 
common for recreational (hiking, camping) use 
as well as for aiding purposes in development 
countries. They are very efficient in their use (up 
to 99,99% filtering of all harmful material) and 
are known for their compactness and ease of 
use. The filters in these systems are high-grade 
and allow for a high flowrate. Many u-shaped 
membranes contain microscopic pores which 
traps all harmful materials. The membranes 
can be combined with a carbon capsule to 
absorb chemicals.
Some companies, like LifeStraw (Image 2.28), 
have already developed larger systems to 
filter water. With a capacity of 50 liter and a 
durability of 100.000 liter, they can support a 
lot of people.

Conclusion
Rapid sand filtering in combination with 
chemicals is not recommended to use. The 
water quality is inconsistent, and the use of 
chemicals can cause new health related issues. 
Next to that, the system has a vulnerable 
cleaning method.
 The use of portable water filters in a 
large scale can be very profitable. They are the 
most efficient method and relatively compact. 
However, the durability of the membranes is 
too little to be used in a large construction like 
an aqueduct.
 The slow sand filter method is 
recommended. Despite the low flowrate, it does 
give a steady flow of directly usable drinking 
water. The setup of the system is compatible to 
implement in a building and its maintenance 
can be mechanically solved. The most important 
factor is that grey water is suitable to be used as 
input in this filtration system. 
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3. Design
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The design chapter will elaborate the design 
process of this graduation studio. As an 
information basis, the Theoretical framework is 
much used in the design process. The process is 
explained by starting on a large scale and then 
zooming in on different parts of the design.

The urban design paragraph shows the 
landscape intervention and masterplan of the 
area of the chosen building location. The main 
goal is combining the elements which are 
already there - the existing buildings and open 
space - to improve the water sustainability of 
the area. At this moment, the Vaso Regulador is 
the only visible element dealing with this. 
 A ring shape is placed in the area, as an 
outline and guiding point for the landscaping. 
The ring also functions as a designated shape 
in which an aqueduct is placed.
 A slow-sand filtration system is placed 
in the middle of the ring, as most important 
element in improving the water sustainability.
 The urban design ends with deciding 
the location and orientation of the architectural 
design, the knowledge center.

However, before the building design is 
explained, multiple things are decided.

How the mass is shaped and how it is used in 
the urban design is explained in a step by step 
transformation scheme.

The grid of the building is set by drawing 
radials from the middle point of the ring. This 
grid is used to determine the position of the 
structure.

The functions of the building are derived 
from the location analysis that is done. The 
functions are all related to the topic of water 
sustainability.

Materials are decided by looking at the most 
common materials at hand in the area, and the 
materials used most in Mexico. By looking for 
common materials, the building looks more 
familiar or relatable for inhabitants. 

The structure is a beam and column type 
structure. This type of structure is common 
in Mexico and gives the design the flexibility 
to change interior walls, if the function of the 
design changes in the future.

The building design paragraph shows the final 
result of the design process. The floorplans, 
sections and elevations are elaborated and 
impression images are displayed.

Introduction
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Urban Design

The urban design of this project is the starting 
point of the architectural design. The chosen 
building location in Xochimilco is a plot of 
approximately 61.000 square meter. The 
neighboring Vaso Regulador has an area of 
270.000 square meter.

As already mentioned in previous chapters, 
the architectural design will be connected to 
the urban design. This way the message of the 
architectural design as well as the functionality 
of the whole plan increases.

The areas directly north, east and south of the 
Vaso Regulador are filled with buildings of 
different functions. Most of  the roofs are flat; 
for the urban plan this means that there is a 
large surface area in the neighborhood which 
can be used to collect rainwater. The areas 
on all sides are disconnected from the Vaso 
Regulador by roads.
 The collected rainwater will be guided 
to one point on the Vaso Regulador, this 
will mostly be a landscape intervention to 
maintain the natural environment of the area. 
The collection point will contain the slow-
sand filtration system which will supply the 
neighborhood of additional drinking water.

This middle point is the focus point of the urban 
design. From this point, a circle is drawn with 
a radius of 250 meter. An offset of 7.5 meter 
inwards is made to create a ring. The ring is the 
connecting element of the currently divided 
areas. 
 The chosen diameter of the circle is a 
result of three things: 
- For one, the existing buildings should not be 
crossed by the circle, because this could result 
in them being demolished. 

- The second point is that the circle must cover 
a part of the chosen building plot. The place 
where the circle cuts the building plot will be 
the exact location of the architectural design. 
The urban floorplan with circle and building 
location is shown in Image 3.1. 

- Thirdly, in the future, more buildings might 
be connected or added to the urban plan. So 
it is important that there is space between the 
ring and the border of the Vaso Regulador for 
designs.

The urban intervention of the area is visualized 
and further explained in images 3.2 till 3.7.
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Image 3.1
Urban floorplan - ring shape

Scale 1:5000

The ring with a radius of 250 meter 
avoids buildings while cutting the 
building plot northwest of the Vaso 
Regulador.

The offset inwards is to create an 
outline, or rather a boundary, which 
is the maximum width of canals and 
the aqueduct.

This ring, which will be mentioned 
more often in the report, is the most 
important shape of the urban plan.
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The Vaso Regulador in green with 
the empty plot for the architectural 
design in the north-west of the area.

Image 3.2
Urban floorplan - Vaso Regulador

Scale 1:5000
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Image 3.3
Urban floorplan - roofs

Scale 1:5000

The roofs of the structures around 
the area can be used for collecting 
rainwater, if not already used for this 
purpose. Especially the areas north, 
east and south of the plot contain 
many buildings.
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Image 3.4
Urban floorplan - canals

Scale 1:5000

The areas are connected by a system 
of on-ground canals which lead to 
one point. However, there are still 
streets between the buildings and 
the canals.

Therefore, the water is collected 
and drained through the current 
existing underground drainage 
systems. New pipelines will be 
added underground towards the 
sources of the canals, from where 
the water is pumped into the canals 
on groundlevel.

If the waterlevel of the canals 
is already at a certain level, the 
overflow will be drained back to the 
system to prevent flooding in the 
area.

Since the system is so large, there 
is a large available volume to store 
water. It is important that the water 
keeps flowing, thus the filtration 
system needs to be designed large 
enough. 
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Image 3.5
Urban floorplan - aqueduct and 
filtration system

Scale 1:5000

The ring will shape the size of the 
aqueduct that will be built. The 
aqueduct is an elevated aqueduct for 
multiple reasons:
- The roads need to be clear for 
traffic to continue. To make sure that 
pipas can still enter the area, the free 
height will be 4.0 meter;

- By elevating the aqueduct and 
slowly lowering it over distance, 
gravity can be used to make the 
water flow;

In the middle of the circle, the 
filtration system is placed. The shape 
is cilindrical, relating to the shape of 
the ring and creating a real middle 
point of the urban plan.
 Slow sand filtration can reach 
a flow of 100-300 liter water per hour 
per square meter of filtration area. In 
the design, the filtration system has 
an area of 176 square meter (diameter 
of 30 meter). This results in potable 
water for 2000-3000 people per day.
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Image 3.6
Urban floorplan - finish ring

Scale 1:5000

The northwest corner is lacking a 
building surface for collecting water. 
The aqueduct facilitates a location 
for the architectural design while 
also connecting both areas.

Next to this, an on-ground canal is 
made to finish the ring shape and 
the canal system.
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Image 3.7
Urban floorplan - building location

Scale 1:5000

Two more canals are added to create 
more entry points for collected 
rainwater; one in the north for the 
existing buildings and one in the 
west for potential new buildings.

Lastly, the building is added.
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Image 3.8 shows the final result and the 
waterflows of the urban design.
 The highest point of the aqueduct is 
where the architectural design is placed. It then 
descends slowly towards the two sides, ending 
at a canal at both sides of the area.
 The canals all flow towards the middle 
of the ring shape, where the filtration system is 
placed. Once filtered, the potable water is added 
to the current potable water infrastructure and 
distributed to all parts of Xochimilco.

The aim of this plan is to create a starting point  
in creating a better water sustainability in 
Xochimilco. In this project, only one building 
is added. However, more buildings might 
be connected to the urban plan, for which 
space is left open in the spot. One rule is that 
the building must have a possitive impact on 
the water sustainability of the area. Else, the 
reason that the Vaso Regulador is still unbuilt 
is endangered.

The building shape visible in the image is the 
final shape of the architectural design in its 
context. How this shape came to be will be 
explained in the next paragraph.

Urban design conclusion
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Image 3.8 - Birdview of area with urban design and waterflows
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The mass of the building is derived by 
following the ring shape in the urban floorplan. 
The transformation of the mass and its use for 
rainwater collection is explained by following 
the steps in Image 3.9.

Starting mass
The initial mass of the design is created by 
drawing two lines from the middle point of 
the ring, creating a segment. This segment 
is then divided into two masses, which are 
transformed in different ways. Inbetween 
the two masses, the aqueduct is placed. How 
this exactly works, is explained in the next 
paragraph: Building grid.

1.1
The first mass is lowered in the middle of the 
mass. At the ‘front’ side it is lowered more than 
the ‘back’ side, creating a slope that is leading 
to one point.

1.2
The whole front side is lowered to create a 
slope along this side. The height is the same 
on the front side of the mass. The height on 
the backside is slightly lowered towards the 
middle.

1.3
Water is now able to flow from the backside 
towards the frontside.

2.1
Just like the first mass, the middle of this mass 
is also lowered in the middle, but the backside 
is lowered more than the front side.

2.2
The two slopes are stepped to make a reference 
to the ancient Aztec architecture, while also 
refering to waves of water. This stepping stops 
before it reaches the middle line of the mass, 
creating a flat roof surface inbetween the slopes.

2.3
To make a more clear connection to the centre 
of the ring, the front of the mass is extended 
towards this middle point.

2.4
Lastly, to create more roof surface, the two 
ends of the mass are extended outside on the 
top of the mass.

As mentioned, the two masses will each be on 
one side of the aqueduct. The rainwater that is 
collected on the roofs is able to flow directly 
into the aqueduct. From the first mass the 
water flows from the whole width of the mass. 
In the second mass, the water is first collected 
in the middle of the mass and then guided to 
the aqueduct.

Building mass: shape and use
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Image 3.9 - Shaping of the building mass

1.1

2.1 2.2

2.3 2.4

1.2

Starting mass

1.3
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The grid of the building is based on the radials 
of the ringshape of the urban plan. From the 
middle point of the ring, multiple lines are 
drawn creating arcs which are equal in size. 
Perpendicular to these lines, multiple circles 
are drawn with the same middle point as the 
ring.

In the first mass, the left outline in Image 3.10, 
the distance between each arc is maximum of 
6.11 meter. The rings have a fixed distance of 
7.50 meter inbetween. This creates a mass with a 
floor area of approximately 2100 square meter.
Each grid section as an area of approximately 
44 square meter.

The second mass uses the same radials as the 
first mass, but since it is closer to the middle 
point of the ring, the distance between the 
radials is from 5.13 meter to 5.45 meter. In this 
mass the rings have a fixed distance of 6.00 
meter. This creates a total floor area of about 
1150 square meter, and an average size of 32 
square meter per grid section.

Building grid
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Image 3.10 - Grid of the ground floor with annotations
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The structure of the building is a column 
and beam type structure (Image 3.11). The 
two masses have a different style, since their 
function, use and size are different.

The research facility and convention centre 
makes use of a structure used in industries: 
steel I-shape beams and columns, connected 
by bolts in the joints. This makes it possible to 
create an open and spacious floorplan.

The other mass has a mix between concrete 
and steel. The primary columns are made 
of concrete and run from the ground floor to 
the roof. They are horizontally connected by 
concrete beams in the left wing. In the right 
wing, where the theatre is located, the concrete 
beams are replaced by steel beams to prevent 
columns in the middle if the audience.

The structure for the facade is made of steel. On 
this frame the facade panels are connected.

Structural design
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Image 3.11
Isometric - structural design
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Image 3.12 - Grid of the facade (top)
Image 3.13 - Detail of limestone tile (left)
Image 3.14 - Glass and stone combination (right)

There are only a few materials 
chosen to implement in the design. 
The main materials for the facade 
are glass and limestone. (Image 3.13 
and Image 3.14)

For the interior, multiple types of 
wood are used for furnishing and 
flooring, while wall surfaces are 
plastered or clad with the same 
limestone as used in the facade.

The facade is made of a grid structure, 
on which panels are connected. 
There are two types of panels: solid 
with limestone and transparent with 
glass. The dimensions for one grid 
are: 1750mm by 860mm (Image 3.12)
 Glass panels are two grids 
high, making the panels 1750 x 
1720mm in size.

The glass panels are large, but as 
stated in the precipitation paragraph, 
the maximum temperature in Mexico 
City is not extreme. This means that 
the interior won’t get uncontrollably 
hot.

Materials and facade
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The ground floor is where the main 
entrance of the building is located (1). 
The pivoting doors on both sides of 
the building make sure that at night, 
nobody can enter the building. But it 
also makes the whole entrance hall 
an outside space.
 From the main entrance 
there are multiple ways to go: to the 
museum (2), towards the research 
facility (4) or the convention centre 
(5).
 The offices (3) have a seperate 
entrance on the front side of the 
building, and a hall between the 
two masses leading to the research 
facility. The path leading to the main 
hall is purely an emergency exit.
 Lastly, there is a small bar area 
(6) which is used for a reception or 
a buffet for people who are visiting 
the convention.

Image 3.15
Floorplan - ground floor

Scale 1:500
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Floorplans
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The mass on the south side is the 
only mass with multiple reachable 
floors. 
 From the main hall, there are 
stairs leading to the foyer (1) from 
where you can enter the theatre (2). 
In the foyer is a bar for drinks and 
snacks, toilets for people going to the 
movies and a desk for ticketsales. 
 The theatre can be used for 
presentations or pitches from people 
who are at the convention, and it can 
be used as a cinema for recreational 
movies.
 On the other side of the 
main hall are stairs leading to the 
library. The first area is purely used 
for storing books. The study spaces 
(4) and the library are publicly 
accessible.
 

Image 3.16
Floorplan - first floor

Scale 1:500
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The second floor of the building 
houses the toilets (1) for people 
who are visiting the theatre and the 
balcony of the theatre (2).
 On the other side is a second 
floor of study spaces, accessible by a 
staircase in the library.

Image 3.17
Floorplan - second floor

Scale 1:500
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Image 3.18
Sequence of spaces - students

Students from nearby educational 
facilities can visit the knowledge 
center when they want to study. 

They enter through the main hall and 
then go up the stairs to the library. 
Here they can ask for certain books 
at the desk or go straight ahead or up 
the stairs for either study spaces. The 
library gives a wide view over the 
area with the aqueduct and filtration 
system.

Main hall

Library

Study spaces

Toilets

Functions and their users
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The convention centre will attract 
two types of people: regular visitors 
who are interested in the topic that is 
displayed, and business people who 
are looking for new networks.

Image 3.19 shows the sequence of 
spaces for a businessman. They 
enter through either side of the main 
hall and will go to the convention 
centre. During the convention he 
can already meet different people at 
their stands.
 At some point in the 
convention, the pitches/presentation 
will start in the theatre. Before this 
however, there is a dinner with a 
few drinks in the reception/buffet 
room. Here the businessman has the 
opportunity to talk to people in a 
more informal setting.
 After the presentations, he has 
the opportunity to go back through 
the convention centre, or enter the 
main hall through the foyer.

Image 3.19
Sequence of spaces - convention visitors or businessmen

Main hall

Foyer

Reception/buffet room

Convention centre

Toilets

Toilets

Cinema/theatre
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The south side of the building is 
dedicated to research. People, or 
groups of people, can rent an office 
in the building and make use of 
the research facility in the other 
building. For now they are called 
‘researchers’.

In contrast with other visitors, 
researchers enter through the office, 
which has its own entrance. Here 
they can enter the office which 
they are using, or go straight to the 
research facility.
 If he needs to find a certain 
book or wants to work in a more 
quiet environment, the researcher 
can walk through the main hall to 
the library.

Image 3.20Sequence of spaces - 
researchers

Main hall

Offices

Research facility

Library

Toilets

Toilets

Toilets
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The building will also be used for 
recreational use.

People who come here for fun will 
enter through the main hall. From 
here they can visit the museum on 
the ground floor, or go up the stairs 
to the foyer of the cinema. When 
there is no convention going on, the 
theatre will be used as a cinema, 
playing movies of all kinds.

Image 3.21
Sequence of spaces - recreational

Museum

Main hall

Foyer

Toilets

Cinema/theatre
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Section AA’ is taken over the 
middleline of the building, cutting 
through the main hall. The shellroof 
shape of the research building 
and the stepped roof of the other 
building are clearly visible.
 The roof of the research 
building is at such height that water 
flows directly into the aqueduct. The 
roof of the main hall is higher, which 
creates a small waterfall when water 
flows down to the aqueduct.

In Section BB’ the theatre and its 
balcony are visible. The angle of the 
chairs is such that every single seat 
has a full view on the stage or the 
screen.
 On the other side of the 
building, the offices, study spaces 
and library are visible.
The stepped roof with rounded 
edges makes sure the water flows 
down the roof gently, preventing 
sound nuisance inside the building.

Image 3.22 - Section - AA’ (top)
Image 3.23 - Section - BB’ (bottom)

Scale 1:500

0_Ground floor
0

1_First floor
3500

2_Second floor
7000

0_Ground floor
0

1_First floor
3500

2_Second floor
7000

3_Third floor
10500



71

Image 3.24 - Elevation - north (top)
Image 3.25 - Elevation - south (bottom)

Elevations
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Image 3.26 - Elevation - east (inbetween the two masses)
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Image 3.27 - Elevation - east (front facade)
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Image 3.28
Elevation - west
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Image 3.29 - Birdview from west facade over the urban plan

Impressions
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Image 3.30 - Approach towards the knowledge centre
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Image 3.31 - View through the main hall
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Image 3.32 - Main hall view
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Image 3.33 - Library with view on the filtration system
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Image 3.34 - View from top floor over the aqueduct
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Image 3.35 - Theatre during a presentation
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4. Conclusion
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Conclusion

Starting with ‘Building for the Masses’ this 
specific project concludes in a knowledge 
centre in Xochimilco, Mexico City. 

A search was done for environmental issues 
which also affect the social community. This 
type of issues is visible, measurable and 
tangible, which makes them suitable for 
architecture to address. This search ended with 
Mexico City and its water issues. The city has 
almost solved its trouble with the outflow of 
water, however, the supply of clean drinking 
water is still scarce. To aid this problem, the 
following question was asked.
 
“How can a building actively and passively 
contribute to the water sustainability in Xochimilco, 
Mexico City?”

One main drive for this design is to keep the 
water where it is, and not make it flow out of the 
city directly. A low-tech solution was required 
to make a statement that it is neither hard nor 
expensive to sustain a better water supply.  
Slow-sand filtration is chosen to support this, 
because of its reliability in a steady supply of 
potable water and its low maintenance. Next to 
this, grey water is suitable to be filtered by this 
filtersystem, making it possible to work all year 

long and not only during rain season.
Nearby buildings are used to collect rainwater, 
which will be guided through canals to the 
filtration system in the middle of the urban 
plan.

The urban plan is designed to actively contribute 
to the water sustainability of the area.

The passive contribution is achieved by 
supporting research and giving space to share 
knowledge in different ways.

The office spaces can be used by whoever is 
in need for a space to work. They can use the 
research facility for larger experiments and 
setups, and the library for more information.
 The convention centre gives the 
opportunity for smaller initiatives to pitch and 
present their ideas and products. Preferably 
about the topic of water, but also other themes 
can be introduced.
 For facilitating business connections, 
a buffet/reception room is connected to the 
convention centre.
 The theatre/cinema is giving room for 
education as well as recreation. Presentations 
can be held by people who have new ideas or 
inventions. Other times of the day a movie can 

be played for everyone who likes to go to the 
movies.
 Lastly, a small museum is created to 
educate people about the history of the water 
issues and how it is being addressed nowadays. 
This will make people more aware about cause 
and effect, and how to contribute to the problem 
for themselves, or for others.

The building itself is part of the urban plan and 
actively contributing to the water sustainability 
as well. The roofs are connected to the aqueduct. 
Rainwater caught on the roof is guided to the 
aqueduct by the shape of the roof.

It is possible for a building to actively and 
passively contribute to the water sustainability 
of an area. In this project there is made a 
combination of an urban intervention with one 
architectural design. The architectural design 
could work on itself, the impact and supply of 
potable water would however be lower.
 In the urban plan there is room for future 
additions as long as they have a positive effect 
on the water sustainability.
 The design of this project - architectural, 
urban or a combination - could work on other 
locations in the world as well. 
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The project started about a year ago and has 
had its ups and downs for me. The studio 
started with a group research along some small 
individual assignments. The goal was to collect 
general information about the topic and to 
get us introduced to it, but also to get us in a 
certain working flow. When it comes to group 
research, or group work in general, I find that 
this is where my strength is.

Shortly after the group research, the individual 
part began. We had to find our topic, which 
was the first struggle for me. I tend to have the 
ability to be indecisive about which way to go, 
and then stay at the same point for more time 
than I can afford. 

I started of broad by addressing multiple 
social issues. A noble try, but soon found out 
that many issues are simply too hard to deal 
with because of cultural differences or political 
situations. If I would succeed in making an 
architectural design to address these topics, it 
would be hard to predict if it would actually 
work and be accepted.
 My first conceptual idea was to combine 
community, environment and (rain)water to 
generate jobs, food and drinkwater. In the end 
just the drinkwater remained.

After the topic was clear, I got in a hole where 
many people find themselves during research. 
There is so much information to be found about 
the topic that you have no clue where to start or 
where to end.
 This, and some personal events,  got me 
in a period where my motivation was low and 
I wasn’t sure which way to go forward. After a 
meeting with David as well as with Maarten, I 
slowly got back on track. It reminded me that 
they are there for us, and we are not designing 
for them. This is something that I did not 
recognize in previous projects, which gave me 
trouble using it in my advantage in this one. 
This is definitely something that I could and 
should have done better.

It took me a long time to catch up with the 
report and the design, thankfully I was given 
the time to catch up.

In the end I am quite proud of the design I have 
made, and the message and concept I want to 
show.

Personal reflection
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