Sustainable Rural City in Chiapas, México: Urban intervention-house prototype-urban multifunctional module

BACKGROUND
In 2907 the Chiapz.ts (M'exico) government established the Facts
Sustainable Rural Cities project (CRS) that proposed to rearrange
the town of Ostuacan and Santiago El Pinar in population centers .
with infrastructure, basic services, and housing because they were 410 number of household units
considere.:c}, for various factors, risk areas. The inhabitants of these 4-9 members of one famﬂy
communities accepted the resources that the project brought, but 2192 inhabitant
they did not contribute to improving their quality of life. This > 11? abrtants
situation responds to several social, political, and property 10 different towns gathered
conﬂictg, but we coﬁlg pointdout ;lso thz;t jche facilit.ies tl}ey 80 hectare total area
recerved were not well designed to adapt to their economic activi- . .
ties and their different practices and customs, as they came from 30 hectare producfuve projects area {abandoned}
different towns. 50 hectare urban infrastructure
900m2 prior housing plot area
Rual  +  Housing 300m2 current housing plot area {10x30m}
[
inrative Chiapas, Mex Climate hot humid with rains all year round
organism

support for their economic activities

[ housing becomes a means of work ]
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Rural city / Productive projects Infrasctructure

Current detected problems in the rural city

No communal productive gardens
integrated in the rural city design

Shortage of public open areas

Children play on theroads L

No protection areas established Non-climatic orientation of all the houses

o

~ / Higher concentration of heat
o/ \ in some houses
[ o/
|/ /
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/A//\g'éhdgs and erosion in modificated hills

‘Wide roads and narrow sidewalks

ousiné— courtyards contaminated and floods

rural ci i
Floods at the lowest points of the rural ci B
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No natural drainage \ 7,:'4!

lawn and greenhouses
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No tree planting in green areas

No contribution to creating a microclimate
No shaded areas

Housing design not adapted to the original topography
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Deforestation without a conservation plan

Environmental impact

Existing buildings

1 Housing (410)

2 Clinic

3 Rural Inn

4 Community Child Care Center

5 Community Development Center
6 Basic Education Center

Public spaces

Parks  m
Courts [
Squares [T

16 Micro Industrial Park (Carpentry,
Blacksmith)

17 Dairy processing plant

18 Poultry Farms

19 Greenhouses

20 Horticultural Packer

7 Multiporpuse courts 21 Cocoa Fermentation and

8 Neighborhood Garden Drying Plant

9 Park 22 Public Transportation Terminal
10 Temples 23 Municipal Agency

11 Catholic Church 24 Public Ministry Agency

12 Module of Ni ization with 25C d

Tortilleria 26 Aztec Tower

13 Bakery 27 Water Treatment Plant

14 Supermarket 28 Wastewater Treatment Plant

15 Commercial Corridor (16
micro-businesses)

Rural city views

29 Communications Tower
30 Government Module
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REVITALIZATION PLAN FOR THE RURAL CITY

Taking into account that the city was designed without thinking cities rural areas current situation PROPOSAL

about families and their economy, the main proposal, in addition sustainable rural city
to peripheral actions, focuses on the creation of productive terrac- I:

es that can provide families again with their economic support, :I

and that they can live again the city in its entirety without having

to return to their hometown to work. The productive terraces at the I: X

same time seek several objectives that go from landscape design, :I
stormwater optimal use, and also it is part of the new housing ]

model that can be reproduced on the perimeter of the city when it agriculture  urban housing agriculture rural housing
grows. With the transformation of the hills, it is also sought to

avoid the problems of erosion and contamination that occur with public NO public public public
constant rains. Some more specific interventions are added to this spaces spaces spaces spaces
proposal, such as the restoration of the stream that crosses the city, + 4 ser:ices +

and the redesign of streets that allows the inhabitants, who mostly services NO services - services
use bicycles as a means of transportation, move around the city no agriculture agriculture
covered by the shade of the trees. In addition, the proposal of an

urban multifuntional module of easy reproduction and adaptation

is proposed to provide the users of the public space various

functions, from a library box, playground, kiosk to picnic shelter,

and the same structure can also be reproduced for the new local

market.

agriculture rural city housing rural city housing and agriculture

Timber production zone

AY

Housing urban-rural growth unit

+ housing

+ community gardens

+ productive terraces

+ close to a leisure public area

e Productive terraces
New green areas in the north zone

New local market for
new agricultural production

Stream restoration
Ecological corridor
Tree planting by the stream

e P e e e e

New green areas
in the terraces

Productive terraces .
T R R Bridges to connect the
pedestrain flow

In-stream wetlands

Implementation of
Sustainable Urban
Drainage Systems (Suds)

Streetscape redesign_ _
Redesi&n of existirlg  green areas

40m e———  1:5000

Current state Proposal Plant Matrix
Terrace farming

Maize Coffee Bean Cacao Tree
Phaseolus vulgaris Theobroma cacao L.

_Erosion -Optimal stormwater use
-Contaminated plots -Control the erosion
-Conservation of the natural fertility of soils
-Food production A
-Agrodiversity I i
Avocado tree Orange tree Mamey sapote tree Guava tree
Persea americana Citrus sinensis Pouteria Sapota Psidium Guajava
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HOUSING REPLICABLE UNIT

Existing layout Proposal

-Wide and ubiqutous roads -Community gardens -Pedestrian path -Following the topography
-Preference for cars -To improve neighborhood interaction -Different prototypes and plots sizes -Terraced farming to prevent erosion
-Modified topography -More m2 for families food production adapted for each family need

-Erosion + contaminated plots
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Productive terraces + Greenarea + Housing + Community gardens i
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Quarter longitudinal section - 1:2000
Housing

L)

Productive terraces longitudinal section 1:2000
Stream Productive terraces
Gap for natural R
Productive terraces dreinage Community gardens Existing road Church Existing houses
.

Existing houses

f— = viml L M=

Rural city section
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STREAM ECOLOGICAL PRESERVATION AND WATER QUALITY PROTECTION

Passive recreational
uses

T10 WS 20-21

Master Thesis

Wetlands

Stream

Streamside forest buffer

Riparian vegetation

Ecological corridor and bridges

Stream edges

planting

Stone toe protection
-To prevent fast movi
stormwater runoff fre
wearing away and

destroying the strearh

bank.

Laura Citlalli Rodriguez Reséndiz

Purifying plants
In-stream wetlands W
Located below the terraces receiving the run-off of A
stormwater allowing water quality treatment through \
infiltration, nutrient uptake and limited detention Al

Carex densa

iéj
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Phragmites australis
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3
A
N
i
..Ev

B
‘.‘.}\r

Juncus tenius

Festuca arundinacae

Cross vane

Located strategically after each wetland to directs
the flow of the water at the center of the stream in
order to protect the stream banks

Brush layering
Located at the curves of the stream stabilizing
eroded stream bank slopes

Bridges

Streamside forest butfer Shared shady paths
Resin bond paths
Resting covered areas -It allows natural water
H drainage
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Current situation

ine

Property Tine:

Proposal

| _ _ _ _Property
Jﬂj

—LZ T8 = L2—
Sidewalk Road Sidewalk
+Biodiversity
Stormwater attenuation
Cooling and sheltering ‘o

_ _ _ _Property line

Existing house:

Fiiting ot

system
+Reduce and
slow runoff from
storms

Reduce local and
' downstream |
: flood risk |
1




T10

URBAN MULTIFUNCTIONAL MODULE

Market

+Improves urban life by generating
identity and sense of belonging of
the inhabitants

+Same structure principle of the
housing prototypes

+Each module could be use
separately or together

+Easy to assemble and maintenance

Master Thesis

WS 20-21
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Sheltered bench

S

Playground

==

Platforms resting area

Picnic Kiosk Library box

GREEN AREAS REDESIGN

Permeable floor in paths
and playground

Tree planting areas
against the heat island

Resting areas

Picnic shelters Sheltered

multifunctional
court and steps

\\\\\
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USE OF THE PLOT
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" gorfiposting I
/henhouse

productive

zincolote
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BACKGROUND: RURAL HOUSING IN CHIAPAS

Prior to the development of this thesis, an investigation was
carried out to determine the characterization of the use of
wood in rural houses throughout Mexico. In this research,
spatial and structural elements were found that were repeated
in houses from different regions located in different climatic
zones. A case study was carried out in the region that this 1m
thesis studies. Through the sketches made, we found a certain

; . . f— =
point to consider such as the importance of the use of the i ﬂ' P s li:\‘_t%n;g;r
patio, the meeting spaces, the arrangement of the elements of I 4 L Y ”""}:%
the house, for example, the bathroom is rarely integrated into ‘ L

the living spaces, the kitchen and still use of wood stoves. All
these characteristics have been taken into account to find a
model of house that can respond to the uses and customs, but
also that provides flexibility for future changes.

The prototype originally proposed to the inhabitants of the
rural city has left families unsatisfied because it is not
designed for them nor does it propose clear guidelines for
growth with spatial or structural quality, so families have
adapted some of the houses, but the solutions have been
improvised and in general terms they do not mean an
improvement for the house.

Plot

Zincolote (corn grain storage)

Typology of prior houses of the rural city families

Specialization Project research - Case study in Chiapas

firewood

=
=
La] T eed

roof extension

3m

Smoke an

kitchen

Structure

asbestos sheet
85m

Rooms

interlocking
reeds

[T

Patzari kitchen (smoke kitchen)

Fogon space

beams and posts
square profile

stone foundation

Detail - Roof extension

planks

extension rods
light wooden sticks
or bamboo

pine aok —

Enclosure

Altar (religous space)

Relationship diagram Existing prototyes in the city
courtyard
toilet/shower/ FOgOIl (used in 40% of homes)
laundry (smoke kitchen)
. Famili
Kitchen amies
(heart of | Bedrooms from 4 to 9
the home)
people
I
Productive Living
Space room
l:y,,’ \\\ Y
A \ private and
i porch
/ community relation
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EXISTING PROTOTYPE IN THE CITY AND PROPOSAL

No clear guidelines for growth M Demolition

improvised and low quality solutions

Inhabitants use it separated

rain comes in

Insufficient area

most important space in

the house Mixed use with

circulation

2em K | N 4 == Clrcuialion
"

- . . Not enough height 2.30 m
Existing prototype isometric ettt Dtirsvie sttty

not thermal comfort
No storage room

Short eaves

wall leaks - no sunlight
wall protection

,,,,, No rainwater collection
improvised and low quality
extensions and changes from

the inhabitants

No corridor or covered
area for entrance

significant space for the
inhabitants to conect them
with the community Existing prototype plan Existing prototype section
Area house: 65 m?
Area plot: 300 m?

i Interior floods
rainwater comes in

2m e 1:100
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Changes proposal Growth proposal 1 Growth proposal 2
Area: 72 m> Area: 90 m? Groundfloor First floor (timber)
Area: 175 m?

B Addition

4m e 1:200
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T10

CONCEPT

The objective is to provide stable but lightweight and
flexible homes. The concept is to combine modular
components that help control quality and cost and future
mass production. Timber frame and precast concrete
foundation guarantee predetermined stability and accura-
cy. The lightweight structure allows a smaller foundation
and transportability. Light timber frames with simple
bolted connections also encourage dwellers to participate
in construction. Locally sourced, finishing materials can
all be assembled and replaced easily by dwellers and
neighbors for future change or extension.

To cope with harsh weather of the region, the project
utilizes passive design strategies. Polyal corrugated sheets
and insulated ceiling in rooms combined to form a
"double roof", helps protect dwellers from excessive rain
while providing sufficient thermal comfort. Window and
door panels allow natural light to enter and reduce the
need for artificial lighting, while the gap between the roof
and walls is to promote natural ventilation.

FLEXIBILITY OF LAYOUT

Basic proposal

Prqductjive
pace

Productive
pacg

Basic module

3.80m

1.20 m

1m

Private

Share

Adapted to the needs of a family home...

Productive Bedrooms
space
Fogoén

Kitchen/

]

Living room

Services

Fogon

P
ductive

pace

Produc
Ispac

ive

Prpductive
space

BIOCLIMATIC APPROACH

- ~<

rectangular shape allows
easier cross ventilation

longest facade oriented
north-south

prefereably to prevailing
winds from southeast

/
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‘ [ e—— [southeast
< __/\ cooling
«H breezes
T
cross ventilation
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night ventilation
“coolth” storage
thermal mass rainwater protection/harvesting
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BASIC PROTOTYPE
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Basic unit - Groundfloor East elevation
Area: 75 m?
buffer zone
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North elevation Section A
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] § /storage
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South elevation Section B
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GROWTH PROPOSALS - ONE LEVEL
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GROWTH PROPOSALS - TWO LEVELS
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COMPONENTS / CATALOG

J—

Exploded frame

Frame (doble timber column)

Modele frame union

Floor panels
(1.20x0.95)

Metal gutter

Polyal roofing sheets

Roof battens 2"x3"

Concrete pier blocks
with metal bracket

Chimney roof battens 2"x6"
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Single door
(1.00x2.65m)
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Wall panels
(1.00x2.65m)

‘Fogon’ module (2.00x 4.00m) +

patzari kitchen

First floor stairs

Platform steps

Natural fiber
side panels

Natural fiber
gable panel

(0.85mx1.70m)
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CONSTRUCTION PROCESS

2. Foundation
Excavation for concrete pier blocks with metal brackets

1. Easy transportation
Timber pieces and factory assembled panels
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4. Mount frames joining them with ledgers 5. Place top ledgers
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7. Mount wall panels 8. Mount windows and doors panels

=
"' /\I/ |H\ ‘ Ak
N

R § "‘H v \/ o :
R
.\> > [

IS

10. Optional gable and side frames 11. Place roof battens
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3. In-situ timber frames assembly following to the manual
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6. Mount floor panels
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9. Mount ceiling panels
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12. Install roof sheets, gutters and steps
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PERSPECTIVE FACADE SECTION
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patzari kitchen
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+5.70

+3.30 m

+0.70 m

+0.00
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Roof

Polyal (Green Roof) recycled tetra
pack corrugated roofing sheets
Steel gutter style B

Roof battens 2"x3" every 60 cm
Chimney roof battens 2"x6"
Wooden beam 6"x2"

Celing

Structural plywood plate 15 mm
Compact straw insulation 80mm
Asphalt felt 15 Ib

OSB structural board 9mm
Wooden beam 6"x2"

Wall

Vertical pine board siding 1"x 4"
Straw insulation 80mm

Nature screening

Floor

Pine floorboards 1" x 5"

Structural plywood plate 15 mm
Straw insulation 80mm

Asphalt felt 15 Ib

OSB structural board 9mm (exterior
side black carboline)

Wooden beam 6"x2"

Foundation

Impregnated wooden pile

Metal bracket 6mm

Hex head bolt 1/2" x 7"

Concrete pier block 30 x 30 x 35 cm
Gravel bed

1:50
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