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The city of Monterrey, Mexico is a large industrial city that seems to have limitless growth. Due to this growth there
has been a race to provide sufficient housing for the population. One major way that this is occurring is through
the development of planned communities on large tracts of land just beyond the border of the city’s official urban
footprint. This unique set of characteristics has led to spacial and economic realities that create many unique and
interesting systems. Systems that both represent limitations and possibilities that can inform an architectural study
and intervention in these areas.

Neighborhoods with block after block of monolithic homes; which can be seen as far as the eye can see, are
constructed by large conglomerate companies who's goal is to create the largest number of homes in the smallest
area in order to achieve the largest amount of profit. These homes, which typically sit on a 960 square foot lot, are
usually one or two stories tall and range from about 400-800 square feet. Common interior and exterior living
space are sacrificed for rooms that can be called bedrooms, which increases profitability. Backyards, that are more
like a back pathways, are quickly built over for additional living space and front yards become off street parking as
families increase the number of cars that they own and get tired of fighting for on street parking. Gates on
windows and doors must be installed before the home can be occupied. Front property lines are built out with
walls and carports so that ownership can be extended to the street which in turn controls how people use this
public space. '

As these communities continue to develop, the innovative use of space increases to accommodate a population
that was never meant to live in the original square footage of the development. The ebb and flow on the individual
lot and between lots also increases as densities increase and the needs of occupants change over time. Some
occupants work together, some don't. Some homes increase, Some don't. Businesses come and businesses go. The
guestion becomes, what can we learn from this intensive use of space and how can it inform a design project that
attempts to intensify use of space in the existing footprint of these communities in a intensification of uses that is

informed by the informal relationships that already exist. wht)
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The same floor plan is repeated hundreds of times to fill in entire blocks. In this neighborhood
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the only variation is the occasional mirroring of a lot or a duplex lot which mirrors the same home
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The dining room becomes an additional bedroom unless financing is available to build onto the front

or back of the home.
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Understanding a city and the way that it develops can be a difficult process because of the many factors that affects
the way people move through and create environments in the spaces that they occupy. In order to better

understand why mirco-casas are being built intense IMa pping and analysis of the city is employed at
various scales. Through this process, understanding of relationships and realities can be developed. It is important
to use various scales including the city, neighborhood, the block and the individual house level in order to
understand the overall relationships of the city and its municipalities by studying various economic, infrastructural,
demographic and economic realities.

Additional mapping focuses on three neighborhoods that are geographically removed from one another to the
south-east, north and north-west of the city. In addition to them being located in different parts of the city these
neighborhoods were chosen because of their age and the relative amount of development that has occurred
posterior to the original construction. Mapping and de-contructed at the block and house scale is also used in
order to understand the original and subsequent uses of space and to best determine the best possible methods of .
ry into this urban phenomenon.
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In addition, it is also important to understand similar arch‘itectural CASE STUDY prpjécts and how they have
address similar problems or issues. Two projects of particular interest are those of Teddy Cruz and Alejandro
Aravena of Elemental.

Teddy Cruz is of particular interest because of his deep acknowledgement of the processes that are involved in the
development of a community and neighborhood. Critical to Cruz are the social and economic factors that many
would see as limitations but that instead become conditions that allow for new forms of innovation. Innovative

. uses of space that can be applied to a new environment that on its own would never de\}elop in such a way.

- ﬁem:entai on the other hand sees limitations as a means to focus the scope of a project to only the necessary.

minimum while at the same time building into its design the capacity for expanision. Porosity that can event’aq‘ly
be taken over by the occupant when time and economic conditions allow it to happen. Itis a project about- ]

pre-planning for the unknown variables of future growth.
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ONTERREY
A crty of 3,598,597

MILLION PEOPLE

Monterrey is located in the north-east part of
the country in the state of Nuevo Leon at the
base of the Sierra‘Madre Oriental Mountains. It
is about 135 miles from the border to with the
United States

NUEVO LEON STATE

SAN NIcoLAS
DE LOS GARZA

It was founded in 1596 by Diego de
Montemayor from Spain. Its proximity to the
United States as well as its place as capital of
the state of Nuevo Leon has allowed it to
become an industrial center for both the state
and country. Industries such as steel, concrete
and glass have all played an importantrole in COAHUILA STATE
the development of the city. More recent

companies include the Beer producer

Cuahtemoc Moctezuma, Carrier, Daewoo,

General Electric, Gamesa and LG.

This concentration of large business has 25940'N 100°18W
created a better than average level of

employment which in turn supports the CITY + MUNICIPALITIES
demand for housing.

16
Plan de Desarrollo Urbano de la Zona Conurbada de Monterrey (Monterrey, N.L., Mexico: Gobierno del Estado de Nuevo Leon, 2008),
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AGE + POPUYLATION

The greatest porticn of the
population of the city is fgcated in
the oldest central municipatity,
Monterrey. This area, howevey, is
not growing. The municipalifies
with the majority of their land
outside of the official urban

footprint of the city, where the

micro-casa developments
located, have the largest

percentages of growth.

These municipalities also tend to
have younger populations
because many young families are
moving into these areas and out of
their parents homes in the city
center. With large amounts of
cheep construction and relatively
short commutes it is logical that
those establishing a household for
the first time would choose these
neighborhoods.

@ o0-14Years
@® 15-24Years
. 25-59Years

@ 60 Years or Greater

. Percent Growth from 2000-2005

Data from the General Population and Housing Census and the Population and Housing Count 1995 and 2005, INEGI (National Institute of Statistics and

Geography, Mexico).
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resources in the home, health and

level of education

Interestingly the data is
for the exact areas where
Ex-Hacienda, Paseo Santa Rosa a
Cumbres are located if the same trei
holds true these communities are
made up of members that are
considered to be of low and mediun
low sOCioex

CONOMIC Status

Data from “Subterranean Map of Monterrey, Mexico.” Map. INEGI Maps. 1988.

SOCIOECONOMIC LEVEL
m High

M Medium high

" Medium low

m Low

¢ No information



¢ 1m 1
-ome. The wealthv people
iium high and high, make up

10% of the total populatio

located is sightly more

n terms of income leve

th 5% marginal, 36% low

1= ~ Ir y
n the medium Iow

dium high and

under in the high level

located there is a shift back to the

low level, with less than 1%

] ‘;.'";_-"‘:.1‘ 64% low &!‘;L'i 35¢

It is interesting to note that The

municipalities in which our

neighborhoods are located ten
to be more geographically

al

rtion of marginal and low

moved also have the greatest

{alupe, where Ex-hacienda El

a

economic status occupants. The

wer the price and quality o

DI "»'!i»-;}:\' {

Data from CADSE and CEDEM

fthe

~F
)

Apodaca

Escobedo

Garcia

W 0.08
W 64.08
i 35.88
mo

W 0.06
W 64.08
W 3s5.88
mo

o028
W 1935
W 35.80
mo

0

Guadalupe

O

Juarez

O

Monterr ey

O

W 534
W 3694
W 51.38
W 6.27
0.07

W 0.07
W 8s5.24
w147
mo

w223
n7.71
W 64.31
W 2381

W Marginal_2.37

W Low_37.38

! Medium Low_48.96

B Medium High_8.05
High_2.61

mo

W 1450
7 81865
W 385

mo

W 16.74

W 29.46

W 558
48.22

s>anta Catarine

W 845
W 389
1 52,65
mo

22



MEDICAL INSTITUTIONS

Overall Monterreyhas-a fairly good
distribution of medical centers
through out the city.

The highest concentration of private
hospitals is located in the center of
the city where development first
started. Most of the government X " Regional Hospital
hospitals are also located in the /

' H Level 3 Hospital
center of the city which makes it e
more difficult for those that cannot = H Psychiatric Hospital
pay for a private clinic or medical + Research Center

center.

Monterrey has only one regional
hospital and no hospitals devoted
solely to the needs of mentally ill
patients.

Data from "Monterrey, Mexico. Map. Google Earth Maps. Google, 2010. Web. 24 March 2010.

I Area Hospital Specialized Hospital
H-CinkalHospital  + Govemment Hospital /.

H Private Hospital  +  Family Medical Unit
 Health Center @ Other Medical Centers
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WATERWAYS

The city of Monterrey id divided into the north
and south by the Rio Santa Cayarina. The
surrounding mountains also have many

waterways that flow down into the valley.

Other important waterways include the Rio —
Pesqueria which crosses through the.north of

the city in the municipalities of Garcia, \Gé‘héral I Priman)Wstes Wey _' >
Escobedo and Apodaca. All areas where s I Areas Susceptible To Flooding

current development is occurring. ey = -_»(
The river Topo Chico is located to the north of —~ ‘
the city and has also caused flooding and | >
damages. %

The rivers La Silla, Le Chueca, Los Elizondo and
La Virgen affect the southern zone of the city.

Finally, Guadalupe, Apodaca and Juarez are

affected by the rivers Talaverna, El Sabinal, Los
Naranjos, Vaquerias and the Sabinas.

Data from “Subterranean Map of Monterrey, Mexico” Map. INEGI Maps. 1988.
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public transport
streets
drainage
garbage
police
zoning
urban plan
water
sewage
markets
parks

00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000
00000000000

Municipal Government Structure

Each of the municipalities of the city has its own government and deals with the internal issues of its own area

ch has its own way of dealing with public transport, streets, garbage pick-up and police force. There is little

organization between the municipalities because of Federal Constitution which states that each municipality must
work directly with the state. It means that it is against the law for the municipalities to work together. All
communication must go through the state. The results in disorganization and the inability to combine services that
would run more efficiently together.

By law each municipality must also provide safe drinking water, sewage and street drainage, public fencing, market
areas, parks and trails, cemeteries and protect public space. The state has the right to take over these

responsibilities if the municipality does not meet them.

Each municipality also has the responsibility to create, pass and enforce zoning law and urban development plans
As part of this process the municipality controls ecological areas, historic preservation areas and the expansion of
public transit

Data from “Monterrey, Mexico.” Map. INEGI Maps. INEGI, 2007. State Board of Streets and Transportation of Nuevo Leon.

From Article 115 and 132 of the State Constitution of Nuevo Leon, in accordance with Article 115 of the Federal Constitution
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Data from the General Population and Housing Census and the Population and Housing Count 1995 and 2005, INEGI (National Institute of Statistics and
Geography, Mexico).
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Builder: CONSTRUCTORA GARCIA
VILLARREAL

Origin: Mexican

Years in Business: 42
Developments: 14 in 2008
Houses: 230,000

Locations: Monterrey, Linares,
Saltillo, Torreén, Querétaro,
Aguascalientes.

960 Sq. Ft. Lot

860 Sq. Ft. Construction

2 Bedrooms

2.5 Bathrooms

Open Kitchen/Living room
1 Dining room

*iw 0-14 Years
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Modification Process

2_EX-HACIENDA EL ROSARIO
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SPACIAL USE SYSTEM

“H "k
< J

. cars nSecurltyPerlmeter

ﬂ.ii“ &

LAYERED USAGE

In Paseo Santa Rosa the development has not reached a level of original construction completion that is as far along
as Ex-Hacienda or Real Cumbres. There are large areas that have been leveled in preparation for or have begun to be
constructed upon but many lots are still available. In the blocks that are completed there is some additional new
construction that is taking place to expand the original built fabric. In more cases the trend seems to be for building
out the front of the lots instead of the back of the lots. These homes are set further back from the street than the
other two neighborhoods which allows for two cars to be parked in the front area of the home.

A unique development to in this neighborhood is a larger amount of lots that have build additional security
measures around the home. There are more lost that have added security fencing and walls on the street side of the
house marking boundary of each home while deterring would be criminals. The increased emphasis on security on
these homes is an indicator that the neighborhood had problems with break-ins making it a priority for residents to
protect themselves in any way they can.

Another interesting thing to note in this community is that corner lots have on seemed to develop into commercial
spaces. Instead these areas have simply been walled in with their respective home. It is not clear whether this has
anything to do with the age or perhaps the availability of resources to develop such businesses.



Builder: CONSTRUCTORA GARCIA
VILLARREAL

Origin: Mexican

Years in Business: 42

Developments: 14 in 2008

Houses: 230,000

Locations: Monterrey, Linares, Saltillo,
Torredn, Querétaro, Aguascalientes.

960 Sq. Ft. Lot
800 Sq. Ft. Construction
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BLOCK STRUCTURE

Backyards / -
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New Construction ] \\\\‘\. S

Original Construction \\"‘

Parking St

~
Front yards 2 Jin /

Sidewalks o

Cars >

LOT STRUCTURE

The homes, , in Paseo Santa Rosa
are made up of two story and one
story homes that are either shifted
onto one side of the lot in-order to
allow for a passage way down one
side of the house to the back yard
or built in row house style. These
homes are designed with two
parking spaces and a backyard,
The relative space occupied with
existing construction is low which
makes for easy expansion to the
street side of the structure.

New uses can mainly be seen on
the front side of the lots which
takes up one or both parking spots.
Due to the relative lack of services
in and just outside this community
it seems that it is quite possible
that more businesses will quickly
develop in this community.

Its relative distance from the city
center puts it at a disadvantage but
its location close to the airport is an
asset that could be taken
advantage of.
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BLOCK STRUCTURE

Backyards

New Construction

Original Construction

Parking

Front yards
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LOT STRUCTURE

The micro_casas in the Real
Cumbres development are
designed for maximum use of the
lot. These one story homes almost
entirely fill the lot and have no
parking space.

They share part walls on both sides
with a walkway that runs across the
back and down half of one side of
the building. The entry is located
in the furthest section from the
sidewalk.

In general people will try not to
park in front of other’s homes but
if it is not an entry or exclusive they
are allowed to do so. Blocking
entry to off street parking is not
allowed but due to the limited
parking available people often park
across sidewalks and on front
gardens in order to maximize the
area over which they maintain
ownership.

In these smaller homes the front
bedroom is often the best area to
be converted into commercial use,
unless the garden is built over.
Generally, however, The front
garden which is converted into this
area becomes parking and when
not occupied by cars, serves as an
expansion of the interior
entertaining area of the home.
These combined uses of space
create a flex and flow of use overa
day, week and even a particular
year.



Builder: Casas Abita

Origin: Mexican

Years in Business: 28
Developments: 40

Houses: 26,000

Locations: Monterrey, Chihuahua,
Aguascalientes, Ledn, y Puerto
Vallarta

900 Sq. Ft. Lot

600 Sq. Ft. Construction

3 Bedrooms

1 Bathroom

Open Kitchen/Living room

0-14 Years
15-24 Years

0 Spaces

650,000 MXN
48,000 DLS

00000

00000

00000

00000

ny

YW EId cotirewnt

M @ e

oy | - Yo 56




Cars [] Security Perimeter Garden | New Construction ‘Oﬂglnal Construction

D USAGE

Real Cumbres is the oldest of the three neighborhoods studies. Interestingly this community was designed with
many one story homes that have no parking in the front of the lots off the street. In some cases the space is enough
for a very small compact car but in most cases this has resulted in an increased amount of garden spaces on the
street side of the home

Another notable characteristic of this area is that there are some homes with fences and gated areas but many do
not. This might be due to the relatively small garden area and lack of space for a car does not make it useful to gate
the space. Instead the security trend becomes smaller gates and metal that protectindividual windows and doors.

Expansion of one story homes tends to occur in the back garden area of the structure. This additional space adds to
the living space of the home but is not easily usable for home businesses. Homes that are based on the smaller
two-story foot print are often used for businesses instead. The front parking area serves well for customers while the

second story can still be utilized for privet needs.
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Modification Process

3_CUMBRES
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BUILT OUT TO PROPERTY LINE
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corner commercial

construction expansion

flow

parking

Increased security

parking flow

S s

garden conservation

mp WO W

© Cars [[]SecurityPerimeter ~ Garden I New Construction ‘Oﬂglnal Construction

Each of the three neighborhoods studied had unigque and common systems

of spacial use. Dominant uses ebb
and flow both at the individual lot and the block scale. Many residential homes have been transformed into

vibrant businesses. Homes have become both a means of survival and a place for the occupants to live. Itis a fluid

- Mial

system that can address changes that the current occupants may not yet know are going to happen. It is this

unique process of use of space that is most interesting about the phenomena of the micro-casa. The ability of

occupants to turn a home into more than just a place to live.
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Modification Types

Unit Types -(Primary Use)
Contiguous commercial

1-a

1-c

Singular commercial | -

Residential

Ground Floor parking-to Commercial

Commercial-add Secondary stair |

Residential-1-over parking 2-built out
Residential w/o Light

1-b

~

2-a 2-b 2 3-a 3-b 3-c 3-d

Modification Hierarchy

(M.
G,
I_MNG P cop sencemmeu

Typical Growth

'
= Commercial Stages

/

— Residential Stages

RESULTS

sy BUILTTO STREET

sy BUILT OVER BEFORE OUT




Commercial Types

L
— Contiguous Commercial
Primary Street

= Singular Commercial
Secondary Street

= Mobile Commercial
Sidewalk / Street Edge /Vacant

Residential Types

Residential Addition

66






Economic

Secondary

>@h

Tertiary

¥ %

Commercial

ng

Developer

S
Social

Expandable

-t

L K
IR
| BB ]

Technology

Infrastructure

A
Legal

Light

k.

Variasions 1058 sq. ft. Lot S_Q_m -

Through Lot condition

+ Commercial/residential side of lot

+Financial driver to support future
expansion

+Adds 150 s5q. ft

v
w
T
wl
Wider more shallow lot
+ Increased street frontage
had +More parking
307 +Entry at the street

+Expansion through the lot
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Core Expansion '

--------- Bathroom
--------- Bathroom
—— Kitchen ]
1 “re =
Pre-Designed @ g m .}.
—————— W W COTEREEeatable $
Built___ Buildable Open __ Natural Light i
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Buildout potential & g
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Interchangeable + Re-useable Materials ’

Minimum exterior space Possible semi-exterior flex space
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Core infrastructure
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Build Out Potential

Lot 1-Residential + Commercial

{ =
-
¥
L
. 1
2o
“d
3
15’ 4
=1 . Lot bullt out 50% at ground level with 1st
wall and 2nd story build out possible for both
Includies: the commercial and residential needs.
Kitchen Smaller open area complemented with
:bahroom light wells to provide sufficient day light
_stair
_Plumbsing for 2nd i
floor bathroom I
addition -
Onginal bullt residential structure
Includes
prepaned "‘I‘“""‘* RKER0R 5> +kitchen/Living (249 5q ft)
Until built out serves as: shathroom (48 sq. ft)
::.hy el +stair (48 <q. fr) N
non-prepared surface | Original bullt commetcial structure
Serves as ‘ Includes
_play area scommercial (138 sq. fri
_garden
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Original Build

1-Kitchen (78 sq. ft)

1-Bathroom (36 sq. ft)

1-Stair (48 5q. fi.

1-Sleepingiving area (183 sq. fr)
1-Commercial/Rental space (138sq f)

r

r r
+Commercial/Rental Space (115 5g fr) +Living space (785 sq. ft) +Commercial/Rental (253 1q. ft.) ~Add Bedroom (85sq. fr) +Bedroom (2025 5q ft)
+Light well (48 sq. ft) +Bathroom (60 sq. ft.)
+Light well (48 sq. ft)

+ it lving + ind i hedroum + 2nd L bedroom
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Lot 2-Residential

v
- o
F
Lot 1-Alternate residential expansion
Onginal builr structure
Includes
+Kitchen/Living (91 sq. ft) non-prepared surf
+Bathrooms (48 sq. ft) m: W
+Stair (52 sq. fr) ) play
+Sleeping area (112 sq ft) _9,“,:',," -
TN
T
wall buildable surface 7%
ckides: | Until built out serves as i
_kitchen —= play area
OO, e N i Bt e 3 =
_stair —parking
_Plumbing for 2nd _1
fioor bathroom




Original Core
1-Kitchen/Living (91 sq. ft.)
1-Bathrooms (48 sq. ft.)
1-Stair (52 sq. ft.)
1-Sleeping area (112 sq. ft.)

+ Covered parking (352 sq. ft.) + Bedroom (143 sq. ft.)

+ Add Bedroom (143 sq. ft))

+ covered park—mg + 2nd fi. bedroom

+ 2nd fl. bedroom
~/+ 2nd fl, bedroom to bathroom
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Infill Expansion

Across Lot Expansion
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. initial build

=t convertible windows

ﬁ buildable pad

B open space

B commercial
. bedrooms
Lot cost-56.5 sq. ft. = -

living

|BID2JI2WIWIOY) + |[BIIUBPISAY-| 107

Price difference $7,070=1,980 sq. ft. land OR 236 sq. ft. construction

Resultants:
+13% lower payment
+Maintained open space on lot
+59 sq. ft. of living space when built out at $55,000
+Commercial unit provides business or rental income potential



-}

1500

Residential Lot:
Commercial Lot:

Total Construction:

Living space:

Commercial space :

Total Potential construction:

Potential residential expansion:

Potential commercial expansion:

30000 40000

1,058 sq. ft.
150 sq. ft.
483 sq. ft.
345 sq. ft.
150 sq. ft.

1334 sq. ft.
966 sq. ft.

368 sq. ft.

| Lot

Total Construction

B Total Construction-Livin

g

| Total Construction-Commercial

B Potential Expansion

| Potential Expansion-Living

B Potential Expansion-Commercial

B Lot Cost
Construction Cost

B Commission/Marketing
Profit

B Price

Lot cost: $7,852
Construction cost: $19,320
Commission/Marketing: $5,500
Profit: $16,233
Cost: $48,905

Payment(APR 11%):
Monthly savings:
20 year Loan:

With $605 payment:

$538

$67
$10,012
12.4 years
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|e1IUSPISAY-Z 1077

540 sq

ﬁ buildable pad
35 open space

. covered parking
- bedrooms

living

Price difference $12,870=1,980 sq. ft. land OR 420 sq. ft. construction

Resultants:
+23.4% lower payment
+Maintained open space on lot
+98 sq. ft. of living space when built out at $55,000



u Lot
Total Construction

B Potential Expansion

0 500 1000 1500 2000

L] ] W Lot Cost
[ | ] Construction Cost

B Commission/Marketing

‘ @ Profit
i 1 1 [ | W Price
| 1L
0 10000 20000 30000 40000 50000 60000

Lot cost: $6,877
Lot: 1058 sq. ft. Construction cost: $13,520
Living space: 338sq. ft. Commission/Marketing: $5,500
Potential expansion: 704 sq. ft. Profit: $16,233
Cost: $42,130

Payment(APR 11%): $463
Monthly savings: $142
20 year Loan: $21,140
With $605 payment: 7.8 years
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107 JadojaAa(g 1uaiin)

Construction cost-540 sq.

Lot cost-$6.5 sq. ft. =

Resultants:
+No open space on lot
+Full build out of 1456 sq. ft. would cost an additional $43,680



m Lot
Total Construction

B Potential Expansion

W Lot Cost
Construction Cost
B Commission/Marketing

Profit

0 10000

Lot:
Living space:

Potential expansion:

1058 sq. ft.
660 sq. ft.

1456 sq. ft.

50000

W Price
60000
Lot cost: $6,877
Construction cost: $26,400
Commission/Marketing: $5,500
Profit: $16,233
Price: $55,000

Payment (APR 11%): $605
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System + Occupation

Residential + Commercial Zones
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Basic Components

Movable + Re-usable parts

CMU infill + structural walls

Pad, floors + roof system

Structural frame

Rear set core preferences Front set core preferences Rear set core preferences Front set core preferences
residential expansion commercial expansion build out to front lot line build out to back lot line
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Controlled Expansion Walls
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