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Abstract

With the proliferation of spontaneous settlements across the
world, we sit at the confluence between urbanism of the past 100
years and urbanism of the future. Therefore, it is important to
examine spontaneous settl ement sbd charact
accurately conceptualize themAs settlements designed and built by
residents themselves with lemest and readily available materials
and technology, spontaneous settlements are a type of contemporary
vernacular settlements that responds to exigent human .ndéedthis
paper, we argue that the favelas of Rio de Janeiro, Brazil, are
contemporary vernacular settlements with inherently sustainable
features. We examine Ri 006s favel as using
as a framework for sustainable settlements. We thejgest ways to
revise the Ahwahnee Principles based on our findings.

Keywords: Ahwahnee Princiles, favelas, informal settlements, sustainability Rio
de Janeiro

Introduction

Favel as cling t o t he mountains Ridhroughout
de Janeiro(Figure 1) The term favela is used in Brazil to describe fi a sl um or
shantytown located within or on the outskirt o f t he counbryods I a
(Wallenfeldt n.d). As settlements designed and buby residents themselves with
low-cost andreadily availablemat er i al s and fawlasharerdpaating |, Ri 06s
the organic morphology of historical citie@délie 2014) The result is a vernacular
architecture that responds to exigent human neédselas are often lacking the
basic infrastructur al i mprovements of Ri o
neighborhoods and have historically been managed by criminal gangs; but they have
a rich street life, fine grained economy, and strong social netwitrks were once
common in cities but are missing in contemporary sprawl and closed loop
developments(Arias 2004) The extreme density of favelas, their vital sustainable
practices, and #ir organizedcomplexity fascinateus.

The Favel as ilegallye by f@sslaves bnel dnew urban migrants
over the course of the last hundred yéaf#rias 2004, 2) but have become
per manent additions tOme dRd baff silionu pebpkenlive inands cape
Ri o 6080 favelas (Catalytic Communities n.d). It i s commonly hel d t ha

1 How a sizable number of variables all interrelate to form an organic eateb<1961, 432).
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favelas have grown as a result of massive influxes of rural populatgsating to

the city in search of a better life. It is also possible that the urban poor within the
city were priced out of their neighborhoods and ehbso lon the hild Either

way, favela residents both identify with the culture of greater Rio and are distinct
from it (Mafra 2008 68). Any attempt t the dvhedrodinclude them asa s O
0 u simo the culture of greater Riagnores Janice Pea r | maobsérgation that
Aeverything contins ats opposie(Peariman 2010, 339) Pearlman
writes:

Whatever generalization you make about favelas can be contradicted by a
counterexample. If you show their vibrant side, you risk romamigizi
poverty. If you dwell on the violent side, you obscure their vitality and you
risk propagating wrongninded stereotypes and stigmhat residents battle
every day.

(Pearlman 2010, 338)

a ’ J‘i A .
Fig. 1: Rocinha Favela in Rio de Janeiro
(Source: Jo€apra, 2013. Used with permission)

The dif i cul tvy i n rati onalis zdmpognded Ibye ghe 6oppo:
disparity among levels of poverty between/within the favelas. For exampbtany of
the favelas that are higher on the mountain do not have access to clean water or
electricity, and the houses are in disrepair. Conversedytain favela neighborhoods
are more upscale, clean, and prosperous. According to a short documentary by
RioOnWatch (2012) the Favela Pica Pawextremely unkempt with trash everywhere,
has risk of diseaseand the houses arerumbling. Conversely, certain favelas have a
much healthier urban and social structure. For example, the Santa Margarida Favela
makes a cosiderable effort to keep their streets clean. As a community, they have
hired garbage collectors, planted trees, and organized trashuppickalks multiple
times a month. Organizations lik&¥erdejar Favela inComplexo do Alemao also
recognize the opportittes of a sustainable lifestyle. They hawganized hiking
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trails and are determined to cowchechildren with nature sdhey can understand its
importance at an early age.

According to RioOnWatcl§2012) Ri o 6 s areafteefivilaast places that buzz
with life and activityp  ( p aThaffaveld esidentsra responsible for generating Brazilian
Real R88.6 billion per yeafUS $ 297 million)in commercial activity; thus65% of them
are consideredmiddle class,and fit is unfair and wholly inaccurat to regardtheir
communities as destituie ( p aUsiagthe3ejmd s qu at t e rto desribe favelasésn t 6
not completely accurate either since many favela residents have tenured and deeded
ownership of their landpara. 4) Thereforefavelas are ot slums, squatter settlements,
shantytowns, or even spontaneous settlem&heyare contemporary vernacukettlements

Mike Davis arguesthat the proliferation of slums is an apocalyptic proBlem
wher e résidenth [at mor e t h atwo-thicde oremora of desigents é
earn | ess t han t he cost of their mi ni mum I
mortality [is] a horrifying 3 Pavis R093, 24).3Igoattes aesidents
according to Davis (2003, 121) ar e Api oneer pse ffldodplainss of S W
volcano slopes, unstable hillsides, rubbish mountains, chemitahbs railroad
sidings, and deserfringesd He delineates the unsustainableagtices of squatter
settlementsusing a barrage of portentous ddf@avis 2003, 134).However,i n Ri 006s
favelas people are making modest but growing chang&®hile many of the issues
cited in Planet of Slumsare well documented there is somethingmore we can
clearly see at work inRi o fawlas. There is a relationshibetween building for
oneds$f sand a susthinabiléym®hae t Iécal networks of squatter
settlements, asJohn Tur ner points out , fachi eve their
infinitely variabl e demands wi t h t he access
(Turner 1977, xviii). Considering that economic, social, and ecological sustainability
are infinitely varied demands we start to see how local networks contribute to
sustainable settlements. Howevefiass soon asthe communications network or
network of networks,breaks down,or is rendered impotentyb monopolization of
resources by centralized organizations or institutions, the range of amufunt
accessible resources shrink (Turner 1977, xvii). Ther ef or e a settl e
environmental sustainability benefits from its social sstainability. There is
evidence that, as given @ in Santa Margarida Favelagsidents working within
local communities have developed their own systems for maintaining sustainable
and livable environments. Such scenarios lead us to ask the quesfionkl we
consider favelas as sustainable environments? What can we learn from these
vernacular approaches to sustainable living?

Studies of vernacular settlements focus on their physical features and
historical significance (Silva2011) which is whyschol ar s ma k e Afpassing

t o i nfor mal settl ement ébecause t hey [ do] not
formal characteristics which were so 'selidently’ an inherent part of traditional
vernacul ar environmentso (Kelilaé¢t apdpiedac hd) .

vernacular architecture to seem static, but also decouples informal settiments from
their exemplary merit as vernacular settlements because they only share superficial
similarities. If vernacular settiments are only artifacts, thewy asurface similarities

they share with spontaneous settiments does nothing to overcome the ugliness,
chaos, idiosyncrasy, and stigma of spontaneous settiments. However, an
understanding of the process, product, and use of vernacular will reveal its
congrience between culture, built environment, and ecological environment, and
that understanding will show informal settiments as vernacular settlements; both

2 Cited inSansom (2006).
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having identical mer (Rapoport 1976, 1988; KelleR 0 1 1) . Becaus-e, unl i k
styl eb d e s arghitests ocarh generate multiple iterations in controlled
environments, taking months or even vyears to decide on a solution,
vernacular/informal settlements must respond to immediate needs of the site. This

intimate interaction with constraints is why vacaular built environments are

generally considered sustainable settlements (Oliver 2006, 420). The question then

is, what are the specific sustainable features of informal settiments? In this paper,

we | ook for sustainability in Riobs Favel as.
Method of Study

For this study, we analyzed secondary data, such as documentaries, video footage
available online and Google Street vflaseaa. A shor
como Model o Sustent8velo (Favelas asgingSustaina
grassroots sustainable practices in Riobs fave

the video footages to identify the practices that residents have developed which could be
considered sustainable. We recognized strategies such as beildingnmental awareness,
adaptive reuse, zero waste, pedestrian friendly streets, solidarity, organic architecture, living
near work, and clean transport. We conducted detailed content analysis utilizing scenes from
Google Streetview to determine the coomrbuilding practices of the favelas. This allowed

us torecognizethe incremental building construction process that the favela residents have
developed to accommodate their naturally sustainable lifestyles. In order to establish how
these practices coulde considered sustainable, we compare and contrast them with the
AhwahneePrinciplesdeveloped by The Congress of New Urbanism. Finally, based on the
findings, we propose amendments to the AhwahRemciples to reflect vernacular
settl eme n tssdregpdntedacclimatcenomy, and social needs.

Environmental Sustainability: A Theoretical Framework for Analysis

In 1991 New Urbanisarchitectsand plannerdeter Calthorpe, Michael Corbett,
Andres Duany, Elizabeth Moule, Elizabeth PlaZgberk, and Stefanos Polyzoides gathered
in the Ahwahnee Lodge in Yosemite National Park, California where they developed a set of
urban designprinciples that would encouge environmaetally sustainable cities. These
principleswere namedrhe Ahwahne®rinciples They are widely accepted as models for
future growth For example the National Council of Achitectural Registration Board
(NCARB) in the USAencourages architects studying for the Architectural Registration Exam
(ARE) to ke familiar with the princifes, and there are gstgons on the exam derived from
them.T h e 0O P roétherdbaclneidtates:

Existing patterns of urban and suburban depetent seriously impair our quality of

life. The symptoms are: more congestion and air pollution resulting from our
increased dependence on automobiles, the loss of precious open space, the need for
costly improvements to roads and public services, theuitsdde distribution of
economic resources, and the loss of a sense of community. By drawing upon the best
from the past and the present, we can plan communities that will more successfully
serve the needs of those who live and work within them. Suchrgatould adhere

to certain fundamental principles.

(Calthorpeet.al., 1991,2)
These principles are:
1. All planning should be in the form of complete and integrated communities
containing housing, shops, work places, schools, parks and civitiégo#ssential to
the daily life of the residents.
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2. Community size should be designed so that housing, jobs, daily needs and other
activities are within easy walking distance of each other.

3. As many activities as possible should be located within easy ngalfistance of
transit stops.

4. A community should contain a diversity of housing types to enable citizens from a
wide range of economic levels and age groups to live within its boundaries.

5. Businesses within the community should provide a range of job tigreshe
communityds resident s.

6. The location and character of the community should be consistent with a larger transit
network.

7. The community should have a center focus that combines commercial, civic, cultural
and recreational uses.

8. The community should edain an ample supply of specialized open space in the form
of squares, greens and parks whose frequent use is encouraged through placement and
design.

9. Public spaces should be designed to encourage the attention and presence of people at
all hours of the dy and night.

10. Each community or cluster of communities should have adefihed edge, such as
agricultural greenbelts or wildlife corridors, permanently protected from
development.

11. Streets, pedestrian paths and bike paths should contribute to a sysftelfty -of
connected and interesting routes to all destinations. Their design should encourage
pedestrian and bicycle use by being small and spatially defined by buildings, trees
and lighting; and by discouraging high speed traffic.

12. Wherever possible, the na#ll terrain, drainage and vegetation of the community
should be preserved with superior examples contained within parks or greenbelts.

13. The community design should help conserve resources and minimize waste.

14. Communities should provide for the efficient uffewater through the use of natural
drainage, drought tolerant landscaping and recycling.

15. The street orientation, the placement of buildings and the use of shading should
contribute to the energy efficiency of the community.

Considerhow heavily these relyon alignment between design professionals and
policy makers The end user is not part of the proceGemparedo the layeredcongruence
between culture, environment, and builder that characterizes vernacular architdeture,
AhwahneePrinciplestakea dhigh-styled a p pr o a c h it whichconiplgte ddsgasi g n
are laid on or dug into the sitBleverthelessastheseprincipleswould most likelylead b
more environmental sustainabilitand are considered by many has models for future
developmentwe use these principles to study the fa
how these principles coulde alteredbr improved, based on our findings, in ordercreate
more holisically susainable communities. Such a revision would halghitects and
plannersto reorient therselvesto take full advantage of the economic, cultural, social, and
environmentally sustana bl e aspects of Riobds favel as.

Ri o6s Hidden Sustainability

Although fiwindshield® urbanistso n1 'y notice the penury and ct
careful observation reveals that several of the AhwalRmeeiplesexist in favelasmaking
favelas sustainable settlemenBecausefavelas are developed by the residents without
intervention from architects, planners, and policy makers, favelas displagprgani®

3 Angotti (2006 962 uses this term to critique the approaches taken by researcheiilikéavis
Angotti 6s most DBaviPlagéiaigume si Diavi s efeeming | ack of
the agency and political wil!/l of fislumd residents.
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sustainability that developed over tim without a preplanned desigrstrategy. As these
sustainable practices are orgarthey do not gemuchattentionor go completelyunnoticed.
These practices include: egestrian friendly roagsuse of bicycles and collective
transportationlocal commercgincrementally developedrchitectureandsocialvalues such
as solidarity anda natural sense of collectivitfRioOnWatch, 2012)These strategies are
observable in the ways people construct their homes, conduct their daily livethraungh
their collective community mindset.

Housing construction in favelas exemplifies the fourth and the thirtémiahnee
Principles. The thirteenthprinciple aims to conserve resources and minimize waste. This
correlates to Rapoport 6 seeireverhacuar desigRapoportn use of
1988, 68). If the goal of this principal is to make an efficient urban firis,important that
eachhouse or shopn the city contributes to this godln her ArchDaily article, French
architectand researche3oléneVeysseyrg2012)providesan example ohow thisAhwahnee
Principal isembedded in favela home constructbth e bui | di ngs i n Riods fa
large as they need to be because each addition is built only as need arises, and oftentimes the
project is passed down through geations(Figure 2)

6Building a house takes time amCdnplexoney, 6 s
do Alemdo. This is why a houseoften built over several generations: a floor may be

laid, columns erected (rebar protruding), and a thin tin rplafced, but this is just to

mark wherghe next builder shoulfinish the job. (Veysseyre 2012para. 1

Today | am
constructing
the 2nd one.

" 25 years a96
| built the 1st
floor.

My father built |
the ground floor
43 years ago. |

Fig.2Phot omont age o,Bhows the stage§ sf coHstruct®®
(Source:SoleneVeysseyre 2012Jsed with permission)
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This methods alsoefficient in use of resources because the buildingtfiespreise
spatial needs of the owner (Rapoport 1988)s0, huilding materials must be locally
manufactured and usually limited to what one person can carry because transport is difficult
andexpensivgOliver 2006) In contrast to such incremental practisden urban spaces are
built all at oncetheirredundanvacancies create a drain on resources.

The fourth Ahwahnee Principle calls for a variety of housing ty@ésce home
constructon often spas multiple generationsand multiple generations usually live in the
same houseat the same timethis incremental housing provision generates a variety of
housing types within a single favela settlement. This incremental housing process is tied to
the income level of the residents: The gradual expandability of the houses allows for the
incremental chnges in the household incomes, and stheee is a wide diversity of income
within the communities, it leads to a diversity of housing tyRagpoport calls thislesign
constructionpracticepenendedness n  d etlsat apwstadditive, subtracte, and other
changeqRapoport 1988, 1. Favel a buil dings fAcan change to
life cycle, life style, incane, acculturation, and the lik€Rapoport 1988, 70)Therefore,
achieving income diversity in a community can be achieved throwgemental building and
dweller controlwithout undersupplying housing througént control(Turner 19779; Glaeser
and Luttmer 19973).

The dynamics of favela life also encouragjes first Ahwahnee principal: mixedse
buildings. In this case, buildingare usually arranged with a retail or community purpose at
the street level with the residendesated above. This allows famomplete and integrated
communities containing housing, shops, work places, schools, parks, and civigegacil
essential tohte daily life of the residen{€althorpeet.al. 1991)Each favelas able to operate
independently because there is a large range of job types within each commAsity.
vernacul ar settl ement , ecBrionidally anfdaenvirdnraentallya r e nat
sustainable becandedmes st hreegarfamegn acti vities:
where the need and opportunity come together to create overlapping activities such as
Ai nfor mal businesses anms wofr Kk swloo ks wand a«cdhmbi
(Montgomery 1988, 98). These combinations of mixtures of activities, not separate uses, are
the key to successful urban places (RioOnWatch 2012). It is not enough to design fer mixed
use. Conditions have to allow for actig& to change both rapidly and over time, congruently
with the culture and social networks, and allow for the architecture to reflect these changes.

This mixeduse settlement alsdigns wellwith the secondhird, and fifthAhwahnee
Principles becauseasidents live in the same place they work, plagf socialize Most daily
activities happerwithin walking distance, thuseducing their réance on cars or other
vehicles. Favela$ density and mixture of activitieallows for lowspeed, lowenergy
depementtransportationMany in the community, desi@ age or economic status, Usikes
as their primary form of transportatiofRioOnWatch 2012)The narrow streets that wind
between buildings allow bikers to reach their destinations quickly and .e&kily directly
correlates with Ahwahnee Principle number Whjch aims fora system of lowspeed, fully
connected and interesting routes to all destinatidngl, in favelas these occwithout the
help of urban plannersThe favelas have developed this way because these methods
naturally contribute to the fluidity and pace required by their communities.

The twelfth Ahwahnee Principle states that natural terrain should be presérved
general vernacular settlementievelopuniqueresponses ttheir landscape (Rapoport 1988,
67) Ri o6s favel as ar e Orthegoralacityngtidg aren mot faumdcirethet i o n .
favelas. Each building curves with the topography, forming narrow streets that can be too
small forcars Figure 3). The favelas gw organically because there are very few properties
with legitimate addresses, and peoptstruct their homes wherever they .caBecause
many favelas blend naturally with the terrain, there is easy access to the highlands
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surrounding the city.There @ community organizations that even facilitate the conservation

of the natural terrain and landscape. For example, a grassroots environmental education center

called Verdejar Favela organizes hikitrgks through the forests along the edge of the
Complexod o Al em«o. Their goal i's to educate the fe&
and its conservation.

Fig. 3. Thehouses following the terrains of thatarallandscapén the favelas
(Source:SoleneVeysseyre 2012Jsed with permission)

Favelar esi dent s have funs p oesidentbuildu(Vegssegre t hat i n
2012). One such rule guides residents to create an air space between neighlildiimgs bu
(Veysseyre 2012 This practice allows buildings to shade each other without losing all
natural light and viewdt corresponds to Ahwahnee PrincidlB, whichstates that building
placemenand shading should contribute to energy efficiency.

As discussed above, faasl meet nine criteria oatf the 15 Ahwahnee Principles.
What about the other six principlesiince this paper deals with the sustainable aspects of
favelas, we do not euwadte them in terms of principle six because it is concernedtidth
aesthetic charder of transit networks However, ifthe greater goal of principle six is to
increase interconnectivity of public transport
transportation, this is something favela residents could accomplish througbnpsgitthe
Brazilian government through collective action. The literature does not provide information
on favel as 6 t;howeverihére acanamybs coutésvni Ridhyat connect t@n
extensive subwayystem. Ahwahnee Principaseven havinga central focus that combines
commercial, civic, cultural and recreational uses, roaymay notexist in favelas. It is
unclear,however, how this principal contributes to environmentally, economically or socially
sustainablecommunities. The comumity could just as easily have a diffused focus on
commural reciprocity(Kellet 2011) families and friends.

The Principle number 10having awell-defined edges consisting of permanently
protected green spaceis, problematic because it would create barrierscrimssdistrict
mobility. Nikos Salingarog200Q 315 arguesthat green spacemust havefia connecting
border consisting of commerci al and residenti
towards thec e nt Edges should not be frozen but allow for future development.
Permanently protected open spaces, like the esplanades of coloniglkaiambi & Brush
1988,34)or Ebenezer Ho wawortt &vedl to Gegregate grouisiby whatever
qualifier the city planner likes, but theynit spontaneous generation where and when it is
needed and limitmo v e me nt and interact ipopulatbrddacosen a ci
1961, 289) A city needs vital density; howevevernacular settlementgererate density
without consciously defining and protecting théges.
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Principalseight and ninecall for ample specialized open spa@nd public space
that encourage 24 houof activity. Streets and alleys are the public spaces in fawaths
very few parks, but they have a pedestrian focus and 24 hours of activity. Rooftops are also
important gathering spaces for partiesjifsu tournaments, and kiflying. Many rooftops
also havecisterns for collecting rainwater. This practice does somewleat Principle 14:
the eficient use of water. HowevePrincipal 14 goes further to include natural drainage and
appropriate planting. Favela residents need a sustainable solution fovakwater, which
often runs through open sewgbsit againcollective action could solve this problem

Favelas Challenging theAhwahneePrinciples

We argue that there are other dimensions of sustainabitite social sustainability
andthe sustainableonstruction knowledge transferthat are not included in th&hwahnee
Principles.

Social Sustainability

A closer look atRi o de J an d&élpsus dosregérd{faveld msdentshs
people capable of understanding and acting upon theirselsmterests (Jacobs 1961277).
The difficulties of living in unplanned settlements outweigh the difficulties created by forced
evictions in the name of sustainabilifRapoport 1990; Rehoénstréom 20153quatter
settlements are often painted witb@ad brush. Many governments view them as problems
that need to be solved, often with covert and overt viold@wer 2006). However, a
community organizein Rio declares that Wiien people see problems in the favela, we see
solutions. Where peoplees a place of misery, weee a place with opportunities

(RioOnWatch 2012T he soci al net works of Riobs favel as
usually closed to public participation processes as its paradigm is based on governmental
control, andilqpl anner s paternalistically déeRdi ng what

2008, 42) Social sustainability personalizes a settlement; creating a sense of ownership,
stewardship, and accountability that cannot be replicated in government developents
favela residents states

Everyone knows everyone, there aren't walls around the hoasaythingis open.

It's very different from other places you find. You come here and you feel at home. If
you get sick jusknock on your neighbor's dodt;wont bother them, and they'll take

you to the hospital, or wherever you need to(ioOnWatch 2012).

Anotherfavela resident sayRi o 6 s hfve strerdgalsctive action. If you need
to get something done collectively, you just do-ifor construction, adding a newobr,
cleaning up the community, and soddiRioOnWatch 2012)Anot her resi dent say
City Hall should do some things but when they domé do it ourselvas (RioOnWatch
2012).

There is no Ahwahnee Principal fitris kind of social sustainability.
Sustainability of Construction Practices Models, Adaptation, and Heuristics

Of the characteristics of verndar architecture that Rapopo#dlates to spontaneous
settlements, these aspeetsnodels, adaptation, and heuristicstand out as particularly
applicabl e t(RapdRdrtcl®98) fMowellass are the #Aimplicit,
standards that are shared among vernacular pamdéRapoport 1988, 56 Adaptation is an
evolving irterplay of human interactions with each other and with nature. Heuristics are the
constraints of spontaneous settlements that f«
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and to find some #fAcongr uaximzea setiot rankedad nuee sidod e a |
(Rapoport 1990, 22)These three elementsmodels, adaptation, and heuristicshape the
physical form of favelamore than anything else

Mo st of the buildings in RiobGsresidentsel as we
themselves who have little to no formal construction training or knowledge. However,
problems with construction qualigre not limited tofavelas. Gaebler (2012, @a9 points
out:

Historically, Brazil has struggled with maintaining a strong infrastructure in
construction. Not only are new buildings going up without the proper safety
mechanisms but historic buildings are also structurally unsafe due to disrepair. As
well, the strictcivil codes require such exacting compliance that it is impossible for
any builder to meet theniThis has led to the general practice of those codes being
disregarded and no enforcemaitthem by municipal authorities.

There is a perception @narchical, limited self nt er e st i nhuetBthe 6s f avel
lack of building code.However, bcals follow several unspoken rules and models of
constructionVeysseyre 2012)The first, which is addressed before construction even begins,
is the spacing étween homes. If a neighboring building has apertures on the side facing the
new construction, the footprint of the new building will recede a few feet to accommodate an
air space between the buildin@gSgure 4) Veysseyre (201Zara. § states:

And while there are no official rules of construction, there is a law of mutual

respect. Eduardo told me he decided not to install a window in his bedroom as it

woul d have opened directl y ofavelaiasimalls nei ghb
world, whee everyone knows and talks to everyone else, and so they must come to

peaceful agreements among themselves. This said, an extra floor will almost always
obstruct a neighbbrédscasewsitds cosmmon to |
one meter betweesach house.

Fig. 4. Proximity between buildings in favelas
(Source:SoleneVeysseyre 2012Jsed with permission)

Residents wal k a fine i ne bet ween re
appropriatinpunc |l ai med space. One resident says,
due to the fact that everyone respects everyone else's territory. This is what | believe
generates respect. These are decent people who created their own space, and\ligyrbuilt
the limits that everyone recognize¢RioOnWatch 2012)The lack of property lines allows
residents to be flexible, adapt to their surroundings, and negotiate with their neighbors. The
buildings typically expand vertically; however, as a need syrisenstruction techniques allow
them to expand laterally, sometimes even overhartgihge i r nei ghb%.r 6s roof (F

sSpe
iTh
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Google

Fig. 5. Buildingssometime®ccupy the
(Source: Google StreetvieMay 2015)

Before analyzing the construction types common in favelas, it is important to know
something about the materials that are common to all types. Most common are reinforced
concrete and structural clay tiles. Reinforced concrete is a common material throughout the

world in both formal and informal settlementsSt r uct ur al clay tile dis

hollow units having parallel cores and thin webs andfe s h e | lusto its rektivelligh d

weight, large unit size, and ease of construction, the use of srdcturc | ay t il ed i s off
a loadbearing wall (Bennet & Flanagan 1997, 920). Reinforced concrete with structural clay

tile infildl is the Aform to the endless infor
(Figure 6)* Because of its ease of migport, constructability, and structural stability, the

maj ority of the buildings in Riods favelas inc
2010).

Although it might not be possible to remotely discover how these expansions occur
without prolorged field researcpur anal ysi s of Riobds favelas us
allowed us to infer a few strategies that make expansion possible. We have discovered at least
three distinct construction typed:) constructing the structural clay tile alkthvay to the roof
line and placing a tin roof temporarilyndgop of the load bearing walls (Figusea, b & 9; (2)
using structural tile to create a parapet with an outdoor space on the roof, covered by the tin
roof, secured by temporary steel colunjRgure 9a, b & 9; and (3) laying a floor slab atop
the load bearing walls and placing thertiof temporarily above the slabBigure10a, b & ¢.

4Thisconstruction method is not only common to Brazil
settlements around the world indReggio Calabrialtaly to Uganda (Woods 2011) (Figure 7).
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Fig. 6. Favelas of Salvador, Brazilith reinforced concrete structural frame and structural clay tile

infill walls
(Source:Doriane Meyer, personal collectiobsed with permissign
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Fig. 7. Uganda Roadside
(Source: Amos Rapopoltigital Image Archive on Vernacular Desigrlickr Gallery photograph

taken on Novembet2, 2010 Used with permission)

It appears that the most typical construction method is the first: placing a tin roof
directly on a loadbearing wallwith no subgate for theroofing. The structure is minimal
because the roof is considered temporary. This negates overhangs thatexmasgée the

unsupported tin to damage by wind and gravity. Exterior walls that are not covered by

overhangs on favela structures have dark mold streaks running down several Tigters
residents will often adjughis as they construct verticallgdaptingtheir methodsby learning
from their neighbors.

Journal of the International Society for the Study of Vernacular Settlem



ISVS gournal, Vol. 4, no.1
De@mber, 2015

In the frst method the concrete floor slab is poured and the concrete columns erected
leaving the rebar protruding for future expansid@tructural clay tile is built up in place,
accommodating for openings in the appropriate places. Occasionalln-pdeste concrete
exterior walls are used instead of clay tile. Next, a concrete beam is poured directly on top of
the clay tile wall, prinarily for lateral support. Lastly, a temporary corrugated metal roof is
placed on top.

The second method is carried out in this order: first, the concrete floor slab is laid; the
primary concrete load bearing columns are poured and thebksrihg structural clay tiles
are put in place. Next, lateral support beams are poured, a new gtalréd acting both as a
ceiling for the lower level and a floor for the future upper level, and parapet walls are built.
Finally, temporary steel or concrete columns are bolted in place and a temporary roof is
attached.

Finally, the third method is cotracted as follows: Concrete floor slabs are laid;
columns are erected, leaving rebar protruding only to arichtre future roof slab; the
structural clay tile walls are set; a lateral beam is placed; and a new concrete slab is poured
and anchored intohe columns for the roof. This is the method that allows for the most
expansion, as the new concrete slabs usually overhang their supporting walls. Usually this
expansion is only a foot or two; however, buildings with overhangs up to four feet are not out
of the ordinary. Finally, the temporary roof is placed. As seen below, this temporary roof is
occasionally cut and becomes permanent when vertical construction occurs. This method, in
our opinion, is the most flexible, because it allows the next set ofretencolumns to be
placed free of the columns below and the concrete floor/roof slab doubles as a transfer beam.
This means that the clay walls can expand outward as well, allowing the room on top to gain
higher squardootage. Since there are no officlalilding codes and no property lines, there
are no setback requirements and the buildings often overhang the street.

We have simplified these three types to begin to see the extent of sharing of the
underlying model or t he Athaugheach toasé hag Raywnoport 1
variations, they all share common construction methods that have been practiced and adjusted
over time. The perception that favelas are chaotic and everyone acts on limiatesedt is
clearly inaccurate.

Oftentimes, residents will use the bottom floor of their building for commercial
purposes and will live on the floors above their shop. Families will also lease out spaces on
the upper floors to other localsHowever, aimilies will typically only lease out totler
relatives and close friends (Arias & Rodrigues 20@®¢sidentsplan in advancefor this
additional housing with the room layouts

......
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Fig. 8a.Construction Type 1 with corrugated tin directly on a tbadring wall. Complexo do
Alemao. (Source: Gogle StreetviewMay 2015)
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Type 1, Phase 1. Rebar is left
protruding from concrete
columns for future expansion.

Phase 2. A concrete beams ar
poured on top of the clay tiles
for lateral strength, and a new
slab is poured with an
overhang. This protects the
wall below from rain. The
metal is reused to cover the ne
level.

Phase 3. The overhanging slal
allows for lateral expansion
beyond the original footprint.
Often balconies are added on
higher levels. Some kind of
finish, usually stucco or tile
veneer, is applied to the lower
levels. This process may
continue with vaations.

Fig. 8b. Type 1 Construction. Phase 1, 2, and 3.
(Source: Authors
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