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EXECUTIVE SUMMARY

l. Introduction :

Traditional architecture of Kerala like most of tlher similar examples of the world
developed based on the needs of the users andvitige ¢onditions in the region. In many
developing countries, a drastic change in architectook place towards the middle of the
20th century. The change was so rapid, that #ubtional design systems that were followed
till time were replaced with modern style, with neeans of adaptation. Thus, the local
architectural forms, that have been respondinghto ghysical and cultural needs of the

people for thousands of years seems to be neglected

The environment that necessitated the traditioraligecture has changed and does not exist
today. The houses which still survive can be caresbrand maintained. Most of the
traditional houses are being transformed from amom archetype to accommodate the
modern facilities. Though many aspects of the tiaal houses were best in its context, it is
difficult to accommodate the modern living styles a traditional way. Also, the new
generation is being attracted to the easy avaithaloif all the amenities of the modern hi-tech
age.

In most of the developing countries, the contempobaiildings seem to be a failure to the
local conditions because the transferred technodgy the imported concepts do not meet
the physical and physiological needs. Moreover,tedless copying of the new concepts
without any change is creating negative result watspect to the region’s ancient social,

environmental and cultural values.

The desirable architecture for the region shalbbe that is evolved out of the identification

and establishment of continuity with the past.

The traditional built forms of Kerala are a directtcome of the influence of culture and the
climate of the region. Today, Kerala is undergoiaglot of changes such as social,
economical, cultural etc. After 1960’s a trend ded from modernistic style with emphasis
on concrete as medium of construction and lineabical and curvilinear shapes for
expressing form started. After 1990’s a trend otalted ‘Kerala style’ houses constructed of
industrially produced materials with some remindé@lgments of the traditional style started
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to appear. However, there have been some successlizitions of the contemporary houses

showing the traditional architectural charactesssti

The study has been dome analyze the transformation of residential archiecture of

Kerala from traditional to contemporary based on visual analysis and interviews with the
architect and the residents. The scope of the stutyassess the importance of continuity of
traditional systems for adaptation in contempomegign practices. The analysis is purely
architectural based on on-the-spot field obsermatiand the interviews with architect and

users.

[l . Literature Review:

To be able to analyze the transformation of regidearchitecture, the factors determining
the house form based on House, form and culturpdiat, 1969) is studied. The literature
review covers the details of the study area, previ@searches regarding the traditional built
forms of Kerala, influence of climate on the béatm, traditional building materials, etc. and
traditional theory of design based on An Enginegef@ommentary on Manusyalayacandrika
(A. Achyutan, Balagopal T.S Prabhu). An understagdif the architectural change after the
mid 20" century is also described along with the changgspéned in the architecture of

stand-alone residences in Kerala.

lll. Case Study of Traditional Residences & Analyss

Five traditional houses constructed in between 8% 01950 from Central Kerala have been
studied. The typology includes two double storeliedses with single courtyard, a double
storeyed - double courtyard house, a single stdreymirtyard house and a single block
house. The houses without any modification have lse¢ected for the documentation. Both
visual and questionnaire survey were done. Thevithdal houses are analyzed based on the
principles and elements of design which includes dnalysis with respect to traditional
theory of design and other visual aspects, climaspects and materials and construction
technology. A comparative chart of all the five bes has been made at the end of the
chapter. A description of the functional use ofimas elements/ spaces in traditional house
based on the communication with the members ofithuse is also provided.

IV. Case Study of Contemporary Residences & Analysi

Five contemporary houses, constructed after 199@ f€entral Kerala have been studied.

The typology includes two double storeyed courtylaodses, two single storeyed courtyard
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houses and a single block house. Those houses whechaving traditional characteristics

either in the outer form or in the planning haverbselected. Both visual and questionnaire
survey were done. The analysis of the individualdes based on the principles and elements
of design; climatic aspects; materials and techmoletc. has been made and a comparative
chart of all the five residences is prepared aetiet The analysis of the questionnaire survey
with the architects and the users of the residérase also been provided at the end of the

chapter.
V. Analysis on the Transformation of Residential Achitecture

The influence of the principles and elements ofgtesn the transformation is analyzed first.
The traditional house design was entirely basetheriraditional theory of design which had
instructions from the selection of a site to thexstouction details. When it comes to the
contemporary buildings, traditional theory is noldwed and the building rules itself allows
for 65% coverage and FAR of 3-4. Analysis basedsite planning, building layout, built

form, etc is done and comparison chart is prepared.

Secondly, the impact of climate on the transfororats analyzed. The climate is a major
factor that has influenced in the evolution of theditional architecture of Kerala. Each and
every element of the built structure and the surding environment has equal importance in
dealing with the climate. The technologies usedtha building are very effective for
managing the climate even today. But, with the gtbarof materials and also with the
introduction of new materials which are economisalfe and aesthetically good, the locally
available natural materials were replaced with mesustrially produced materials and new
construction technology. With the newer materialsd atechnology, many of the
contemporary buildings have successfully solvedctmeatic problems faced by other types
of contemporary buildings. Based on the analystgmparison chart is made.

Thirdly the effect of materials & technology on theansformation is analyzed. The
traditional houses are built with local building tergals. Houses are usually built by local
craftsmen well versed with the local technology.tiBBéechnology and tools used were
simple. Industrially produced building materialsrevdike concrete blocks, steel members,
tiles etc were used for construction of modern Bsuws/hich is a major change from tradition

to modern and symbolizes a transformation.
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Finally, the effect of socio-cultural aspects oe thansformation is analyzed. In traditional
time, extended family system prevailed and oneelaiguse accommodates nearly 20-25
members. The nuclear family, the tendency of yopegple for living alone, high land and

building cost, women working out and the fact ttrety do not spent much time in home

have indirectly affected for not adopting traditddesign strategies for new houses.
VI. Summary & Conclusion

Throughout the study, the transformations of tfendtalone residences based on various
aspects influencing the house form were analyzéd. study identifies and analyses certain
characteristics of the traditional wisdom whichcantinued in the contemporary designs as

well as those which are blindly imitated.

While analyzing the effect of principles and eletsen was found that some of the strategies
of the traditional houses are blindly followed ihet contemporary buildings without
considering the reason behind it. In some casestréditional wisdom is being completely

neglected.

The introduction of new materials and technologyg hevolutionized the trend followed for
thousands of years. The integration of place adamjualities along with the usage of new

materials has been seen in some cases of theeskftaties which is relevant.

The socio-cultural aspects are the major ones énttansformation. Even though some
aspects of the traditional architecture were vdkiand rich, the same system cannot be
followed today because the conditions under whietditional architecture evolved have
changed and no longer exist today. People always tie tendency to come back to their
base culture which is visible in their adaptatidntloe traditional characteristics. So it is
important that the architects and designers shoyltb incorporate the traditional wisdom
into the modern houses, rather than adopting theteehnologies as such.
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GLOSSARY OF TERMS USED IN TRADITIONAL ARCHITECTURE

Arudham: Horizontal annular wall plate of a unit structstgporting the roof. If there

are more than one annular wall plate, the highesti® calledcarudham.

Angulam: Digit. Basic unit of measurement in TraditionalcAitecture.Actual measure

changes from place to place.

Ara: The central enclosed portion of a unit housel dgethe storage of grains and

valuables. Usually constructed independently wiitkides made in wood.

Brahma: The supreme one. Occupies the zenith positioheotihiversal sphere. In

building plot, the central point of the plot is thiace for Brahma.
Brahmasthanam: Realm of Brahma. The central portion of any plot.

Brahmavithi: The inner space of the residential plot- usugtigrowith an open courtyard

and a surrounding verandabh.
Catussala:  Courtyarded house having four structurally indefsert buildings.

Dvisala: A building consisting of two unit structures with without an antispace. 6

combinations are possible.

Ekasala: A unit structure supported by a number of horiabahnular plates, the
highest of which is termed asudham.

Ettukettu: A structure with eight independessias. It refers to a structure with 2

courtyards and built space around. In practiceethee only &alas (one being common).

Karanavar: The head of the joint family who controls the fioarof the entire family.

Usually the eldest male member of the family.

Khandam:  Sector. When the plot is divided into four sectoyausing two central lines,

each sector is termed Khandam.

Kol: Scale of measurement used in traditional architectandard measurement déal

is 72cm.

Mandalam :Representation of a three dimensional spacewoalimensional form within

defined boundaries.
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Mandapam : Pavillion. Usually square shaped and supporteddmgentric rows of

columns.
Nadumuttam: The central courtyard
Nalukettu:  Local name for a courtyard house witlsalas.

Nilavara: Usually refers to underground chamber bedwer Usually accessed from

interior and used for storing valuables.
Padavinyasam: Dividing a large area into smaller units.

Patinarukettu: A structure with 16 independesdlas around 4 courtyards. Very rarely

seen. In practice, there are only 12 indepensi#as.

Poomukham: Portico. Usually open. It can be within the corean be provided as an

extension to the core.
Sala: Hall. Term which denotes a unit structure with mtependent roof structure.

Silpins: Craftsmen/ Experts. Refers to the four categmiescperts in Traditional

Architecture.

Tuls thara: A sacred stone platform for growing Tulsi plantsiponed either in the centre
of the courtyard or in front of the house in thes&direction in worship of Goddess Lakshmi.

Uttupura: The dining room. The long room where people sitrenfloor for having food.
Vastu: A place where living organisms reside.

Vastusastram: Science oWastu. It deals with all aspects of design, planning and

construction.

Vithi: Street. The horizontal concentric spaces of gatam width dividing the plot into

differentvithis.

Vithinirnayam: Designatingvithis.
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Chapter 1

INTRODUCTION

11 BACKGROUND
In many cultures and societies, traditional buidgirare disappearing. In Kerala, very few

traditional houses have been maintained as suitteinoriginal condition.

The traditional architecture of Kerala like mosttlé other similar examples of the world is
developed based on the needs of the users antvitigg donditions in the region. There are
several factors which affect the architectural estgf a region such as geographical,
geological, climatic, religious, social and histadli factors. In many developing countries, a
drastic change in architecture took place towdndstiddle of the 20th century. The change
was so rapid, that the traditional design systdmas were followed till time were replaced
with modern style, with no means of adaptation.slhie local architectural forms, that have
been responding to the physical and cultural neétlse people for thousands of years seems

to be neglected.

The environment that necessitated the traditior@ligecture has changed and does not exist
today. The houses which still survive can be corekrand maintained. Most of the
traditional houses are being transformed from amom archetype to accommodate the
modern facilities. Though many aspects of the traakl houses were best in its context, it is
difficult to accommodate the modern living styles a traditional way. Also, the new
generation is being attracted to the easy avaithaloif all the amenities of the modern hi-tech

age.

Ismail Serageldin explains Hassan Fathy’s viewgoas “The recognition that architecture is
for humans, and that human beings are not integedebie, requires that architecture must be
responsive to their psychological and cultural sees well as their physical and

physiological needs.”

In most of the developing countries, the contempobaiildings seem to be a failure to the
local conditions because the transferred technodgy the imported concepts do not meet

the physical and physiological needs. Moreover,tedless copying of the new concepts
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without any change is creating negative result$ wispect to the region’s ancient social,

environmental and cultural values.

The desirable architecture for the region will ee @hat is evolved out of the identification

and establishment of continuity with the past.

1.2 THE NEED FOR THE STUDY

The traditional built forms of Kerala (fig.1) aredaect outcome of the influence of culture
and the climate of the region. Today, Kerala isargding a lot of changes such as social,
economical, cultural etc. After 1960’s, a trendided from modernistic style with emphasis
on concrete as medium of construction and lineabical and curvilinear shapes for
expressing form started (fig.2 & fig.3). Previows@arches have proved that these modern
built forms do not respect the environment to gdaextent by creating spaces that are not

really comfortable, and later on conditioned byngsartificial means.

Figure 2: Modern house 2

Figure 1: Traditional house at Figure 3: Modern house 1
Varappuzha

After 1990’'s a trend of so callederala style houses (fig.4 & fig.5) constructed of
industrially produced materials with some remindelgments of the traditional style started
to appear. The new construction materials and tqabs have to be adopted, but at the same
time continuity with the past has to be establisiwltch maintains the identity of the region.

Also, the traditional architecture has to be irejpinal, it is not meant just to be imitated.

Figure 4: Kerala style house 1 Figure 5: Kerala style house 2

Source: http://www.manoramaonline.conv/veedu/photos
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However, there have been some successful realigatibthe contemporary houses showing

the traditional architectural characteristics.

Taking into consideration the above facts it isessary to studyHow successfully the
principles of Traditional Architecture of Kerala are adapted in contemporary
residential design and alsoto identify the other potential aspects of traditonal

architecture. It becomes necessary to investigate traditiomad anodern architectural
characteristics by studying the residential budginThe study will be focusing on field

observations, general view points of the architedts design the houses and the residents.

1.3 AIM OF THE DISSERTATION
To analyze the transformation of residential amtttiire of Kerala from traditional to

contemporary based on visual analysis and intessisith the architect and the residents.

1.4 OBJECTIVES
=  To understand about the factors that affect thi fowim

» To understand the traditional theory of design erdda

* To understand the influence of climate and cultureéhe built form of Kerala.

= To understand the architectural change after mitic2ditury

» To understand the rules regulating the constroaiaesidences.

» To study the examples of traditional and contemrmyorasidences with traditional
characteristics

» To analyze the transformation on the basis of glas and elements of design,
climatic aspects, socio-cultural aspects and neseaind construction system.

15 SCOPE AND LIMITATIONS
SCOPE:
To assess the importance of continuity of tradalasystems for adaptation in contemporary
design practices.
LIMITATIONS:
*» The study is limited to stand-alone residentialdinogs covering the coastal regions
(warm humid regions) of Central Kerala only.
» The choice of contemporary buildings is limitedthose with some similarity to the
traditional houses either visually or planning
» The analysis is purely architectural based on easfiot field observations and the

interviews with architect and users.
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1.6 METHODOLOGY
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Chapter 2

LITERATURE REVIEW

2.1  INTRODUCTION

The factors affecting the house form based on Heosm and Culture is discussed here. A
description about Kerala traditional architectuasdd on previous researches, the change in
the architectural style after mid 2@entury along with the examples of built structuire

those periods is also given.

2.2 FACTORS AFFECTING/ INFLUENCING THE HOUSE FORM
To be able to study the transformation of housefdhe factors determining the house form
is studied. This study was done to cover the variparameters that influenced directly or
indirectly on the organization of the dwelling.tlms chapter the factors that affect the house
form according to House Form and Culture by Amogpdpart will be discussed. In
Rapoport’s opinion, the factors that influence ledierm are not physical determinist in
nature as it was believe, but a more complex iotena of many factors and out of that,
freedom of choice, a cultural factor is the mosiremt one. The correlation of culture and
house form is illustrated through a lot of examgdiesn all over the world. According to
Rapoport, “house form is not simply the result bfgical forces or any single causal factors,
but is the consequence of a whole range of sodioral factors seen in their broadest
terms.”
The book is divided into two parts:

1. Modifying Factors : factors that directly have an effect on the hoasmf

2. Socio-cultural factors: factors that have an indirect effect on the form.fifst the

socio cultural factors are affected and then aechitre.

2.2.1 Modifying Factors of House Form

2.2.1.1 Climate and the Need for Shelter

Climate cannot be considered as a determiningfaétbouse form. A number of tribes live
without house, and also some people may give muopwitance to other structures than
house. There are examples in which, the people’'y wf living leading to almost
anticlimactic solutions. For example the house fasmmelated to the economic activity for

Hidatsa of Missouri valley. They depend on agrimdtand hunting. During farming season,
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they lived in circular wooden house and during mgseason, they used tepees. A number
of tribes in the Amazon area live in houses wittpnavision for cross-ventilation which is an
essential for hot humid climate. Without considgrihe green house effect caused by the
metal, Sumatran people prefer to alter the that¢bemetal roofing, because it is easy and
cheap. In Chindreng-Shui and in IndiaVastusastrais more determining than any other

technical consideration.

2.2.1.2 Materials, Construction and Technology

Materizl

%

e Constructionn
Figure 6 : interrelation between materials, constration & technology

Technology

Source: http://www.manoramaonline.convveedu/photos
2.2.1.3 Site
As far site is concerned, its impact on the cropassidered more rather than on the house
form. Both the city and the house is influenced thg site. For example, community

clustering can be seen in Moslem cities.

2.2.1.4 Defense
The use of stockades, palisades and fences hadseéeif@plications. Concept of defense in
traditional society, is associated with their dsfea ways to protect food storage, protection

against enemy or animals and for spiritual defense.

2.2.1.5 Economics

The influence of economy or the way of life in hedserm can be seen from the examples of
Hidatsa, who had two ways of life, agriculture dmohting and according to their way of life,
they had different house forms. One another examdl®m Annam, where a peasant builds

a house, as soon as he has money. (Rapoport-1969)

2.2.1.6 Religion
The plan, form, spatial arrangements and even tieatation of the house is affected by

religion. The necessity of shelter for a persoal$® determined by the religion. In South East
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Asia, the ancestral house is not just a place &witation, it is considered as sacred and

prayers are also conducted.

2.2.2 Socio-cultural factors
Rapoport says, “Building a house is a cultural gimeenon, its form and organization are
greatly influenced by the cultural milieu to whiitloelongs”.

2.2.2.1 Meaning in house form

Certain generally accepted goals and life valuesshiared by the society. Three types of
meanings are being mentioned, such as high levahimg, which deals with the cosmos,
world views, etc.; middle level meaning such as @ovstatus, wealth, etc. and low level

meaning such as every day things such as wheraltoiny sit down etc.

2.2.2.2 Criticality and choices
Depending on the value system, if the numbers stipdities are greater, the choices also

increase. As the criticality increases, the ch@aso less.

2.2.2.3 Basic needs

“It includes personal needs, family, privacy, posit of women, social intercourse and
relationship between house and settlement.” Thesdn@annot be seen as isolated from the
main settlement. It must be viewed as part of @ sxcial and spatial system.

2.2.2.4 The Sites and Choice

The following classifications show the various typ# interrelation between the site and the
people: man is less as far as nature is concennedh& site is regarded as dominant; both
man and nature are in a state of balance and itteaithe as man as the completer, modifier,

then creator and finally the destroyer of the ratur

2.2.2.5 Constancy and Changes
Architecture will undergo changes, transformatiod alteration as time passes. But architect

always try to assume that architecture would nange.

2.3 INTRODUCTION TO THE STUDY AREA

The selected study area, Kerala is situated albagdouthwest coastline of India. The state
was formed in 1956. It is bordered by Tamil Nadufe east and south, Karnataka to the
north, and Arabian Sea to the west. It is one ef diensely populated states and getting
rapidly urbanized.
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The land is divided into three geographical regidtighlands, midlands and lowlands.

Even though Kerala lies closer to the equatorsiblessed with a pleasant and equable
climate throughout the year. It experiences warmilduclimate with two monsoons, the
southwest monsoon from mid May to August and thaheast monsoon from October-
November. Rains are mostly the result of seasowalsgons and it averages to about 12-140

rainy days per year. Temperature varies from 22°83fC with high humidity.

The architectural style of Kerala is unique in drraditional built forms of Kerala includes
residential buildings, religious and institutiormlildings. Many of them are well preserved
and in use even today. Timber and laterite stoedls dominant materials of construction.
The primary elements of the traditional buildingad to remain same. The difference can be

seen in the ornamentation, detailing and the quafimaterials used.

In developing the architectural styles, the sciemfeVastu plays a dominating role.
Tachusastra (the science of carpentry) has been developedeiral, because of the easy

availability of timber and its heavy use.

With the trend of modern materials and constructemimnology, changes are occurring in the
architectural field and over years, the transforomais going to be more. Yet a regional
architectural language exists which is vibrant amith symbols of uniqueness in the

aesthetics.

2.4 KERALA TRADITIONAL BUILT FORMS

v
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Kerala’s traditional built forms are the direct ooine of the influence of culture and the

climate of the region. However it satisfies thengineed for a shelter in a warm humid
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environment, which is accompanied by two heavy raons in a year. The sp sloping
roofs with gables designed to facilitate air ciatidn, the outer walls flanked by colonnac
verandahs, fenestrations allowing controlled lightl ventilation are the characteristics
traditional built forms of KeraleLaterites, mud, limglaster, wood are the common build
materials. The built forms such as temples, palgméslic buildings, residences etc., all hi
common design elementamestly they vary in the detailing, richness of thmaterial,

ornamentation etc

2.4.1 Traditional residential built forms

The residential architecture of Kerala follows thigle of detached building. Residen
buildings can be categorized into four typekasala (one unit house)dvisala (two unit
house) andrisala (three unit house) archatussala (four unit house). In Kerala, the popu
types of house forms askasala andchatussala, whereEkasala is the typical residential tyg
for the common people ardhatussala is for the elite society such as the landlords,lex

and priests.
The differen types of residential buildings seen in Kerala

2.4.1.1 Ekasala oiSingle block hous

It is the simplest and basic form of residentiallding. It is a hall of unit bay width. Wit
respect to the courtyard, the blocks are categbriae eastern, western, southern
northern. The main unit cekasala includes generally three rooms. front corridor or
verandahis connected to those roo. This is the general spatial structure in singh
housesPrayer room and granary are provided in the cerd@h. The rooms in the sides i
used as living rooms. An upper storey can be adgerhising the main unit and adding
steep stair positioned in the front verancThe building may be extended horizontally on
four sides, adding side rooms for cooking, dinsigeping etc. (Asalatha T. 2()

NLAVARA

1.6M WIDE VERANDAH

—
Figure 9: Plan of a typical single block hous

Figure 8: Sectionof a typical single block hous

Source: An Engineering Commentary on Manusyalayacandrika, Achyutan, Balagopal T.S
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2.4.1.2 Nalukettu or Single courtyard house

This is considered as the most developed form typeal Kerala house. It forms the core
structure of a joint family settlement. The builgitombines all the four blocks, each
positioned at their respective places around thetgard. The building consists of an interior
space, an exterior space and an interface of farith. It is a well balanced built form,
balanced on both axis. The design of the struasifiexible in any condition, because its
orientation in all the cardinal directions takesecaf the micro climatic and environmental
factors.Nalukettu can be categorized into different types with respe the disposition of
connecting spaces, the visual characteristics difes and gables and the layout and roof
structure. (Asalatha T. 2001)

2.4.1.3 Special buildings

The large structures such aitukettu (house with seven blocks and two courtyards) and
patinarukettu (house with twelve blocks and four courtyards) imauded in this category.
(Asalatha T. 2001)

2.4.2 Architectural elements in the traditional bult forms

Considering the climate of Kerala, many architegitetements were evolved. Steep sloping
roof which is the dominating feature of the stat'shitectural style is perfect for protecting
the house from driving rain and sun. The extendesit@ngs help to avoid glare of the sun.
The raised plinth is a way of protection from damegsiand from the insects. The external
and internal verandahs avoids the direct contacwalfs to the exterior at the same time

allows continuous light and ventilation. (Vyas, 200

Double roof system is another feature which is gimogroviding thermal insulation. Gables
are used for ventilating the attic space which $etpreduce the temperature build in the
space below. Inclined louvers are permanent opsnrigch control direct visual contact and

at the same time allow the passage of light andilagan. (Vyas, 2005)

2.4.3 Traditional building materials

For construction of traditional houses, locally italdle materials were used. Stones, timber,
clay, palm leaves etc. were the natural buildingemias available. A strong and durable
building stone, granite is restricted to the higlls only. Laterite is the most plentiful stone
found in the region. In many parts of Kerala, timle available most abundantly as the

structural material. The unique characteristicKefala architecture are the skilful crafts in
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timber, accurate joinery and assembly, delicatgiicgretc. are. Clay was used in variety of

forms for walls, floors, making bricks and tiles;.e

The limited availability of materials led to a mkenode of construction. The rubble work
was restricted to the plinth even for buildingshsas temples. Laterite was used for walls.
The roof structure was done with timber and pavét walm leaf thatch or clay tiles. The
exterior walls were either lime plastered or leftsaich. For colors, natural colors such as leaf

juices were used.

2.5 TRADITIONAL THEORY OF DESIGN

Traditionally, the art of designing and building r&sidences remained with the craftsmen
which passed from generation to generation hemdgita“Manusyalayacandrika of
Tirumangalat Nilakanthan Musat was probably thet fattempt to elevate the house building
from the level of a craft to that of a science,thgsizing the science contained in classical
texts with the skills of thailpins. It gives a systematic procedure for planningjgiesg and

constructing houses together with ancillary streegu
“The text is divided into chapters on:

1. Investigation and selection of land

2. Analysis of site

3. Dimensional and orientation system

4. Layout and planning ahlas

5. Parts of a house

6. Elements of roof

7. Ancillary structures”

CHAPTER 1

The first chapter, the selection of site is basedcbmatic considerations, topography,
geology (all pertaining to the land), the availdpjlpurity and flow of water (all pertaining to
water) and fertility of soil, medicinal value antiusmdance of flowering and fruit bearing
trees (all related to the flora). In additions, tlolness of cattle life (related to the fauna) and
the neighbors (related to social interactions) alsoto be looked into. It also instructs about
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the position of trees in the compound. Trees witbkt foliages are to be planted in the north
side to resist the cold winds from north. Treesawhshed leaves (eg. Tamarind) and those
without thick foliage (eg. Areca) are to be planiedhe south side to allow sunlight during
winter months (when the sun is in the southern Bph@re). Fruit- bearing trees are generally
of anthassara (hardwood at core) type and can be planted neahtiuse. Restrictions for
construction of houses near temples and other gomstrictions are also provided in the
text. (A. Achyuthan, Balagopal T.S Prabhu)

CHAPTER 2

The second chapter on analysis of site describesntathods for determining cardinal
directions, plot divisions into sectors, deciditg twidth of paths, arrangement of the path,
deciding vulnerable points, deciding the numbercefis (adavinyasa), the concept of

Vastupurusha and deities in the cells. Division of plot:

In traditional design system, square is consida®dhe principal shape. The orientation of
the four sides of the square is made in the foudical directions. The plot, whether it is
large or small is divided into sectors for locatthg house. In large plots, a suitable square
area is marked at a convenient location. For splalls, the maximum square that can be
accommodated is to be taken as the plot. The squl@tres divided into a grid of several cells

for specifying the locations.

N N
Largest
square \
W E W j
5 5

Figure 10: Deciding the buildable plot

Source: An Engineering Commentary on Manusyalayacandrika, Achyutan, Balagopal T.S
Prabhu
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Figure 11: dividing the plot into sectors and subectors

Source: An Engineering Commentary on Manusyalayacandrika, Achyutan, Balagopal T.S

Concentric enveloped regions are assumed for anglythe site and the position of the
building is considered as a symbolic representabibthe universeBrahmasthanam is the
central region , which is the terrestrial spaceraunded by eight envelopes. The width of the
path is calleddanda, which is a proportionate measurement or modulee Width will

depend upon the size of the plot. The unit of dagidanda is the height of the owner.

8X8, 9X9 and 10X10 are the commonly used cell nusb@r residential designs. Here, the
site is made into 4 paths of concentric rectanglas; enclosed within the other and with the
centre most one as tBeahmavithi. Immediately around the central path, 2 cellssalected
which is the width of the building. (A. AchyuthaBalagopal T.S Prabhu)

CHAPTER 3:

Size, shape and orientation are the three attshuged for defining an attribute in traditional
design system. The dimensions of the building aeeidd#d with respect to human
proportions. The building is defined with respeatthe cardinal directions and also with
respect to the centroid around which the built esedoped. This concept of orientation is
called Yoni, which is an astrological indicator.

Measurement system based on grain size and hurabnvgere used in the traditional design
process. The smallest unit of measurement in huseale isangulam, which is a

proportionate unit. The standaadgulam is approximately equal to 3cm.
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Figure 12: basis of anthropometric dimensions

Source: An Engineering Commentary on Manusyalayacandrika, A. Achyutan, Balagopal
T.SPrabhu
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CHAPTER 4:

The chapter on layout and planningsafas describes in detail the conceptslditadirgha
(the desired or selected length) , rule of fradi@unamsa rule), classification o$alas, order

of priority of various blocks, nine types of coratd houses and nomenclature of two blocks
and three block houses

The typical traditional enclosed forms are cal#dsala (single block form)dvisala (double
blocks), trisala (three blocks form)chatussala (enclosed built form with 4 blocks and a

courtyard in the centre).

The blocks are named with respect to cardinal ticecwhich depends on the orientation
and the centre poinBrahmasthanam. The block to the south of the centre point is edras
Dakshinasala (southern block), to the wesPaschimasala(western block), to the north is
uttarasala(northern block) and to the easPmorvasala (eastern block).

Vadakkini
(Northern Sala)

Kizhakkini
(Eastem Sala)

Padinjattini
(Western Sala)

(Southern Sala)
Types of Ekasalas (Single Built Form)

Figure 13:Different types of Single block houses/Kasala

Source: An Engineering Commentary on Manusyalayacandrika, A. Achyutan, Balagopal
T.SPrabhu

The south side block is preferred for single bloge, with reference to the centre of the
courtyard. This block will easily get the morningdaevening sun. During summer months,

when the sun is inclined to south, the block wdldt shade at noon. For avoiding the evening
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sun, west block is added for houses with two blodksmake a semi-enclosure either north
block or eastern block is added for three blockdesu The courtyard house or thaukettu

represents a fully developed house form in Kef(@aAchyuthan, Balagopal T.S Prabhu)
CHAPTER 5:

It describes the physical parts of the traditidr@lse from foundation to roof.

CHAPTER 6:

It describes in detail about the timber roofingtegss. It also describes the parts of the roof

for various spans, eaves, ridge, rafters etc.
CHAPTER 7:

It describes about the positioning and detailinguadillary structures around the main house,
secondary buildings such as gate houses, tankspatord wall, house entry etc. Ground

coverage and vertical proportions for the houses aso mentioned in this chapter. (A.

Achyuthan, Balagopal T.S Prabhu)

2.6  THE ARCHITECTURAL CHANGE AFTER MID 20 ™ CENTURY

“The evolution of traditional societies and sett@ts over time was in such a way to provide
as good a level of shelter as possible with localilable materials and crafts. These
buildings evolved in tandem with a lifestyle thabyided additional behavioral protection

from challenging diurnal and seasonal weather méee using clothing and various

mechanisms provided by the buildings itself as pdrtheir comfort strategies. With the

introduction of mechanical cooling sharp changek gglace within a relatively short time in

the way we design buildings.” These changes hadahuinpacts on the culture and led to a
break with the past, in favor of international audt of air conditioned life style and

buildings. (Susan Roaf, 2006)

Amos Rapoport says that, “the house is an insbiytnot just a structure, created for a
complex set of purposes. Because building a hauseaultural phenomenon, its form and
organization are greatly influenced by the cultumgdieu to which it belongs.” According to

him, “The house form is not simply the result o€ thhysical forces or any single causal
factor, but it is the consequence of a whole raafjsocio-cultural factors seen in their

broadest terms. Form is in turn modified by climmatonditions and by the methods of
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construction, materials available and the technpologde also says that a house form would
become meaningless, when the culture or way othié¢ was responsible for that particular

form changes. (Rapoport, 1969)

In a particular cultural period, there will be chanand constancy in the nature of
microclimatic, social, aesthetic and structuralez$p. The microclimatic conditions remain
constant over a long period of time until any sarartificial energy controls are introduced.
The growth in technology spurs the field of chanipeis bringing a drastic change in the

structural systems.

It is understood that the environmental condititres developed traditional architecture has
changed. It is difficult for the contemporary sg/land facilities to be made in traditional
way. Most of the traditional houses are being fi@nsed to accommodate the modern

facilities. The houses which still survive can begerved and maintained.

The change is a dynamic phenomena and it canncarteolled. The traditional architecture
was one which is climate driven, using local maisriand construction techniques and
suitable for life style, values and culture of #oeiety. The modern architecture is one which
is time adaptive with new materials and construcggstem, seems to be less suitable as far
as the life style and culture of the society isa@ned. So the desirable architecture for the
region is the modification of the modern architeetby integrating the place adaptive
qualities from traditional architecture so thattwihe contemporary style, it becomes more
responsive to the character of the place around.

In Kerala, recently many architects are tryingrioarporate continuity with the past in their
designs, in order to bring the place adaptive tjgalias well as to maintain a regional

identity.

2.7 THE TRANSFORMATION FROM TRADITIONAL TO CONTEMP ORARY
Traditional houses of Kerala constructed within A%td a form with a high pitched roof
with wide overhanging and low eaves. The buildingtenials used for the construction were
laterite and wood for walls and pillars, lime mortar plastering, wooden frames and panels
for openings and timber frame for roofing. The coomnype of houses found weekasala
(single block type) andhalukettu (courtyard type). The other notable features wibie
fenestrations, thick and double panels were usethédoors, which had heavy frames also.
In some houses, arch shaped openings were alsoUsedpening span does not go beyond
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1m, because of the structural limitations. Ornamgot was high in some houses. For
surface treatment, egg white mixed with lime mowas used to get a shining effect.

P S

Figure 15: traditional residence at Figure 14: traditional residence at
Varappuzha Tripunithura

Houses between 1900 and 1960 had the influencelafial style in its design. Compared to
the traditional houses, the height of the buildivass more, use of glass for openings began in

this period. The span of the opening was also aszé from double panel to triple panel.

Figure 17: colonial style Figure 16: colonial style residence at
residence at Tripunithura Tripunithura

The change of style of houses in Kerala from 1968 & sudden. House as an expression of
affluence started with the Gulf boom of the 197@tHer than adaptation modernism brought
replacement of the traditional design systems.

Figure 18: Contemporary house 1 Figure 19: Contemporary house 2
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Concrete was the medium of construction and varstagpes like linear, curvilinear, cubical
etc. were used for expressing forms. The treneiiveld from the modernistic style. This

trend has got no difference from what is seen\al éndia.

Figure 20: Residence

Figure 21: Residence inspired by inspired by tradition at

tradition at Edappally Kochi

From 1990’s onwards, the trend which is inspiredragitional designs started to appear in
the region. But the residences followed the attabuwf modern architecture such as open
floor plans, simplicity, function oriented, windovas design element, focus on materials etc.
Most of the houses were imitating the traditionglles by blindly copying the traditional
characteristics without any functional use. Thae some exceptional cases also, where the
architects have tried to incorporate the traditiom@zdom in a useful way, which are being

discussed in the following chapters.
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Chapter 3

CASE STUDY OF TRADITIONAL RESIDENCES &
ANALYSIS

3.1 INTRODUCTION
A total of five traditional houses are studied frahe study area, two double storeyed
courtyard houses, one double courtyard house, mggesstoreyed courtyard house and a

single block house. Visual survey and questionrairgey were done.

3.2 RESIDENCE 1

Location: Cheranellur
Owner: Mr. Gopan, Atimadom,

Residential typology: Double storey residence wittdouble courtyard for a big joint

family.

Functional activities of spacesThe building entry is through a sit outomukham, where
the master of the house used to sit in a longmegjichair,to a verandah and then to an open
hall which is the living area.

The kitchen is located in the NE, with a well adjaicto it — water could be drawn from the
kitchen area. The dining room attupura, a long room adjacent to the kitchen- where the
family members used to sit on the floor in rows lawving food. The central portion of the
residence facing the east is the storage roompajad prayer room area where there is a
central space fopuja and the rest for storage. There are basementgst@iao for storing

grains in large quantities.

The main courtyard acts as a space where ritualdeld. A square platform where Tulsi is
planted can be seen in the centre. The centralt @dinthe ara/ store, tulsithara /Tulsi
platform and the openings in the eastern block &eeline of axis. The courtyard on the rear
side provides a private space for women. The shgemoms were located to the west side.
The NW room which is having the air circulationnmaximum is the labor room.
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The attic space (in between the wooden flat ceiling sloping roof) and the space below
staircase serves as the storage rooms. Semi opandads acts as the most efficient living

spaces where people used to gather for chattiaging games etc.

In the first floor, there is an open hall whereegtginment programs were held. Most of the
rooms for sleeping are in the first floor. Eachited room has a urinal and a room for keeping

dresses attached to it.
Principles and elements of design:

» The building planned in a garden plot with tredsaedund and a serpent grove in the
eastern side, accessed through a gatehouse. €hHeasiigot other ancillary structures
such as a pond, well, etc.

» The building is positioned in the NE portion of tlaege plot so that a large parcel of
open space is left. Within the selected NE cornearly 14% of the land is used for
the built structure. The rest is left for the tregerpent grove, pond, toilet, etc.

» The building is organized as concentric rectanglgls 147cm as the width with the
central rectangle as the courtyard, the next aetangle as the inner verandah, then
the rooms and finally the outer verandah. The lnglds planned in grids ultimately
resulting in a well balanced built form which isgaled in the N-S axis maximizing
the climatic comfort inside the house.

» The built form is a natural consequence of theoterifunctional requirements.

* The roof which is the predominant feature in thddig which is 35°-40° sloping
roof with deep and low overhang- influenced by ttlematic aspects such as
continuous precipitation and tropical sun. 1/3 fthe wall is covered with the roof.

» The design of the spaces and their arrangementseatealized which all the rooms
and halls are located around a major point whighastly the central courtyard.

» A welcoming sense is created by the organizatiqroofukhany sits out in front.

» Symmetry and repetition of windows and the evenstrithuted columns creates a
sense of balance. Continuity in the fagade is eteby using symmetry and the same
color. Natural colors are used throughout. Balaarwe symmetry is quite clear.

» The roof form follows a gradated rhythm in whicle thpper roof is decreasing in size
gradually. Gable facilitates ventilation and thenmeént breaks the monotony of the

roof.
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» Use of series of openings in the form of doorswamdiows, gables, the open space
around create a sense of airiness.

» A sense of lightness is created through the usierafd roofs and multiple windows

» A cool and pleasant atmosphere is created thrdugghetation between the built form

and the nature.
Climatic aspects:

» Built form is designed to meet the climatic as veallthe social needs.

» Roof and shade acts as a functional element, jitshiel the easy draining off of rain
water and also helps to trap wind to the insidéhefhouse. The double roof system with
wooden flat ceiling below the sloping roof helpsmnaintain a cool atmosphere inside the
house. The wide overhanging helps in taming naturprovide for the long life of the
structure.

» The verandah avoids the direct exposure of waltoand driving rain

= The gable helps in passive cooling by ventilating &ttic space and keeps the inside
temperature less and comfortable.

» The courtyard brings in nature connecting the fivepaces to the sky & external
atmosphere for light and ventilation. The scal¢hef building and the width of the court
is related in such a way that there is very lesdigiut falling directly into the courtyard.

= Openings: All the controlled openings are alignedstraight line for effective
ventilation and lighting. More than 30% of the wailea is provided for opening.

*» Permanent openings: They are provided above thel lievel or as roof top vent.
Inclined Wooden louvers obstruct the direct visu@itact to the inside as well as provide
effective light and ventilation.

» Walls are done with laterite as it was locally éafale and good in thermal insulation
was used in double layer. For inner partitionshef $tore room, wood was also used as it

protects the space from dampness.
Materials & technology

» Laterite for walls with thickness 48cm for outerllwalnner partitions are of 33cm
and wood for store room.

» Timber for structural systems

* Flooring done with wood and paved with clay tiles top, cow dung was used to

polish floors. Terracotta tiles were used for grbdioor.

M.ARCH DISSERTATION REPORT 2014 22



TRANSFORMATION OF TRADITIONAL TO CONTEMPORARY
RESIDENTIAL ARCHITECTURE OF KERALA

N
Y LEGEND:

. Living room/ Thalam

. Central courtyard

. Prayer room/ Puja

. store room./ ara
. Utility

. Dining room

Figure 23 passage
around the

. Kitchen courtyard

. Sleeping room

© 00 N O o B~ W N P

. Labor room

=
o

. Sleeping room

-
=
[N

. Space for urinal

=
N

. Dressing area

. Passage Figure 25:
sleeping room

[
w

[y
NN

. Verandah/ passage

=
a1

. Sit out/ poomukham
. Well
. Upper living

[
(o]

=
\l

Figure 30: upper living hall Figure 29: outer view of the Figure 31: sleeping room with
residence attached urinal

M.ARCH DISSERTATION REPORT 2014 23



TRANSFORMATION OF TRADITIONAL TO CONTEMPORARY
RESIDENTIAL ARCHITECTURE OF KERALA

3.3 RESIDENCE 2
Location: Varappuzha
Owner: Mr. Raman Kartha
Residential typology: Double storey residence witdouble courtyard for a big joint
family.
Functional activities of spacesThe building entry is through verandah to an obalh
which is the living area where the master of thedeoused to sit in a long reclining chair.
The kitchen is located in the NE, with a well a@jaicto it — water could be drawn from
the kitchen area. A permanent wooden louver inetle which is at a lower level allows
the direct sunrays to enter into the cooking afé. cooking area is also at a lower level
so that one can sit and prepare food. The dinieghror uttupura is a long room on the
East side, where the family members used to siheriloor in rows for having food.
The central portion of the residence facing the &ashe storage room and puja area
where there is a central spaceaja and the rest for storage. There are basemengstora
also for storing grains in large quantities. Themwurtyard acts as a space where rituals
are held. A square platform where Tulsi is plartad be seen in the centre. The centre
point of theara, tulsi platform and the openings in the easteatlkeeps a line of axis.
The courtyard on the rear side provides a privpgees for women. The sleeping rooms
were located to the west side. The NW room whiclhasing the air circulation in

maximum is the labor room.

The attic space (in between the wooden flat cedingd sloping roof) and the space below
staircase serves as the storage rooms. Semi opandafs acts as the most efficient

living spaces where people used to gather for iclgagblaying games etc.

In the first floor, there is an open hall whereegtinment programs were held. It has
flexible seating/ sleeping spaces calddrupadi/ reclining seat, which is fixed to the
window and when it is not needed, it can be usea ststter for the window. Most of the
rooms for sleeping are in the first floor. Eachtleé room has a urinal and a room for

keeping dresses attached to it.
Principles and elements of design:

» The building planned in a garden plot with treésaedund and a serpent grove in
the eastern side, accessed through a gatehousesit€hleas got other ancillary

structures such as a pond, well, cattle shed.
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» The building is positioned in the SW portion of thege plot so that a large parcel
of open space is left. Within the selected SW comearly 18% of the land is
used for the built structure. The rest is left for the outhouse, trees, sergemte,
pond, cattle shed, toilet, etc.

» The building is organized as concentric rectanglgls 138cm as the width with
the central rectangle as the courtyard, the nexérotectangle as the inner
verandah, then the rooms and finally the outernaah. The building is planned
in grids ultimately resulting in a well balancedilbéorm which is aligned in the
N-S axis maximizing the climatic comfort inside theuse.

» The built form is a natural consequence of theoterifunctional requirements.

* The roof which is the predominant feature in thiding which is 30°-35° sloping
roof with deep and low overhang- influenced by thienatic aspects such as
continuous precipitation and tropical sun. 1/3 fdhe wall is covered with the
roof.

» The design of the spaces and their arrangementseartealized which all the
rooms and halls are located around a major poirittwks mostly the central
courtyard. There is also a minor courtyard whickemi centralized.

= A welcoming sense is by the organization of smaftigns.

»  Symmetry and repetition of windows and the evemdyridhuted columns creates a
sense of balance.

» Continuity in the facade by using symmetry and shene color. The roof form
follows a gradated rhythm in which the upper r@oflecreasing in size gradually.

= Gable facilitates ventilation and the element bsahle monotony of the roof.

= Use of series of openings in the form of doors amidows, gables, the open
space around create a sense of airiness.

» A sense of lightness is created through the uséieoéd roofs and multiple
windows

» A cool and pleasant atmosphere is created througheiation between the built

form and the nature.
Climatic aspects:

= Built form is designed to meet the climatic adlhas the social needs.
» Roof and shade acts as a functional element, jitshiel the easy draining off of rain

water and also helps to trap wind to the insidéhefhouse. The double roof system with

M.ARCH DISSERTATION REPORT 2014 25



TRANSFORMATION OF TRADITIONAL TO CONTEMPORARY
RESIDENTIAL ARCHITECTURE OF KERALA

wooden flat ceiling below the sloping roof helpsriaintain a cool atmosphere inside the
house. The wide overhanging helps in taming natorprovide for the long life of the
structure.

» The verandah avoids the direct exposure of wadbitoand driving rain

» The gable helps in passive cooling by ventilating attic space and keeps the inside
temperature less and comfortable.

» The courtyard brings in nature connecting the Gvapaces to the sky & external
atmosphere for light and ventilation. The scal¢hef building and the width of the court
is related in such a way that there is very lesdigiut falling directly into the courtyard.

» Openings: All the controlled openings are alignedstraight line for effective
ventilation and lighting. More than 30% of the wailea is provided for opening.

» Permanent openings: They are provided above thel lievel or as roof top vent.
Inclined Wooden louvers obstruct the direct vist@itact to the inside as well as provide
effective light and ventilation.

= Cavity wall system is employed. Walls are done wikerite, which is locally
available and good in thermal insulation was usedbiuble layer. The gap in between the
walls is filled with sand and utensils. For innarfgions of the store room, wood was

also used as it protects the space from dampness.

Building materials and construction techniques:

Laterite is used for walls- thickness 85cm for owtlls, Inner partitions are of 50cm.
Timber is used for structural systems. Flooringdae with timber and paved with

terracotta tiles. For ground floor, terracottagitee used.
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3.4 RESIDENCE 3

Location: Kadamakudi
Owner: Thomas

Residential typology: Double storey residence witkingle central courtyard for a

family of approx. 6 grownups and kids
Functional activities of spaces:

The verandah which is accessed by the long stdpsaadhe entry to the house. The SE
room as the living room. The kitchen is in the N#hich is an extended space from the
whole building, store rooms are provided to thetNaide of it. The verandah on the rear
side of the kitchen acts as a working space asageathatting space for the women of the
family. A well is located to the back side of tkichen. The dining room is the one next

to Kitchen. People used to sit on floors while Ingviood.

The sleeping room is located to the west side. Nid room which is having the air
circulation in maximum is the labor room. The atace (in between the wooden flat
ceiling and sloping roof) and the space below chsie serves as the storage rooms. Rear
verandahs are being used for drying clothes, piagammes etc. The first floor rooms are

used for sleeping.
Principles and elements of design

* The building planned in a garden plot with treésaedund and accessed through a
gate. The site has got other ancillary structuoes ss a pond, well, etc.

» The building is positioned in the NE portion of tlhege plot so that a large parcel
of open space is left to the backside. Within #lected NE corner, nearly 24% of
the land is used for the built structure. The ie#&ft open for trees, well

» The building is organized as concentric rectangliéls the central rectangle as the
courtyard, the next outer rectangle as the inneandah, then the rooms and
finally the outer verandah. The building is planmedrids ultimately resulting in
a well balanced built form which is symmetricalradahe E-W axis.

» The built form is a natural consequence of theoterifunctional requirements.

» The roof which is the predominant feature in thddmg which is 35-40 degree
sloping roof with deep and low overhang- influentsdthe climatic aspects such
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as continuous precipitation and tropical sun. #/8frthe wall is covered with the
roof.

» The design of the spaces and their arrangementseartealized which all the
rooms and halls are located around a major poirittwks mostly the central

courtyard.
Climatic aspects:

Hipped gable roof to facilitate weather protectidhe gable facilitates air circulation.
Roof eaves arelm wide, provided for protection frdriving rain and sun. Verandah
helps to avoid direct exposure of the structure fauilitates protection from weather.
High plinth has been provided for protection frotool and dampness. Courtyard
provides lighting and as well as ventilation. Daulbof system with a wooden flat
ceiling and the wooden framed sloping roof is pded for heat insulation. Cross
ventilation is provided in all the rooms. Fenestnas are provided in such a way that a
continuous line is maintained throughout. Buildingentation is done as per the
traditional theory and room positioning and dimensgig are also done according to the

theory.
Building materials and construction techniques:

Laterite, which is locally available, is used foalls and timber for roof frames and

openings. Terracotta tiles and timber are usefldoring.
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3.5 RESIDENCE 4

Location: Thirumuppam
Owner: Mr. Radhakrishna Warrier
Residential typology: Double storey residence withd courtyard

Functional activities of spaces: Prayer & Storemmscare provided in the central area
under the staircase facing east. The entry to dhem is through a passage which is
accessed from outside through Sit dembmukham. The central line of axis of all these
coincide with the square Tulsi platform which issgimned in front. Privacy is given
importance. Bedrooms are provided with attachdétwiKitchen is positioned in the NE

with a well adjacent to it. Attic space is useddtorage for old and unused utensils.
Principles of elements of design:

* The building planned in a garden plot with treésaedund and accessed through a
gate. The site has got other ancillary structuoes ss a granary, well, etc.

» The building is positioned in the SW portion of taege plot so that a large parcel
of open space is left. Within the selected SW agrnearly 15% of the land is
used for the built structure.

» The building is organized in concentric rectangiesund a central passage. The
building is planned in grids ultimately resulting a well balanced built form
which is aligned in the N-S axis maximizing thevg@itic comfort inside the house.

» The built form is a natural consequence of theoterifunctional requirements.

» The roof which is the predominant feature in théddag which is 35-40 degree
sloping roof with deep and low overhang- influentsdthe climatic aspects such
as continuous precipitation and tropical sun. #/8frthe wall is covered with the
roof.

» The design of the spaces and their arrangementsesrtealized which all the

rooms and halls are located around a common spassdge).

Climatic aspects: Sloping roof with deep overhang is provided fortpodion from rain
and sun. The double roof system provides thermslation. The verandah provides
protection to the superstructure from driving ramd sun. The absence of courtyard is

notable because of the darkness in the interiors.
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Building materials and construction techniques:Unburned clay bricks are used for
walls. Wood is used for flooring. Glass and wooel @sed for openings.

PN LEGEND:

1. Verandah

. Passage

. Store/ prayer room

. Dining room

= —— . —— e —— - —
]
t
—
—
—_
o

. Kitchen Figure 50: prayer

= = 1
10

. & store room
. Living room/ Thalam

. Sleeping room

. Stair room
. Toilet
10. Verandah

5 | 11. Store room f
7 7 o
3 12. Utilit
j y Figure 51: stairs
14

=
© 00 N O o M WD

7
(LTI |

—— |

—

13. Well leading to attic
space

— = e —_ 1
]

Figure 53: First floor plan of Res.4

i, W AP

Figure 55: The building &the Figure 58: Entry to the house
vegetation surrounding through sit out.

il
Figure 59: Dining room Figure 54: Attic space used as Figure 56: sleeping room with
storage & provision for openings of glass and wood.

ventilation is given
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3.6 RESIDENCE 5

Location: Vadakkan paravur
Owner: Mrs. Priyamvada Thambatti
Residential typology: Single storey residence witbentral courtyard for small family

Functional activities of spaces: Entry to the hoigsthrough a verandah leads to an open
hall with a central courtyard. A Tulsi platformpgaced in the East side, which is aligned
with the centre axial line of the house. The hocae be accessed through all the four
sides. All the rooms are arranged around the derutatyard.

Principles of elements of design:

* The building planned in a garden plot with treésaedund and a serpent grove in
the eastern side, accessed through a gatehousesit€heas got other ancillary
structures such as a pond, well, etc.

» The building is positioned in the NE portion of flaege plot so that a large parcel
of open space is left. Within the selected SW agrnearly 20% of the land is
used for the built structure. The rest is left fioe outhouse, trees, serpent grove,
pond, toilet, etc.

» The building is organized as concentric rectanglgls 138cm as the width with
the central rectangle as the courtyard, the nexérotectangle as the inner
verandah, then the rooms and finally the outernaah. The building is planned
in grids ultimately resulting in a well balancedilbéorm which is aligned in the
N-S axis maximizing the climatic comfort inside theuse.

» The built form is a natural consequence of theoterifunctional requirements.

» The roof which is the predominant feature in thddag which is 35-40 degree
sloping roof with deep and low overhang- influentsdthe climatic aspects such
as continuous precipitation and tropical sun. #/8frthe wall is covered with the
roof.

» The design of the spaces and their arrangementseartealized which all the
rooms and halls are located around a major poiritlwks mostly the central

courtyard. There is also a minor courtyard whickemi centralized.

Climatic aspects: The sloping roof and the deep overhang providdeptmn from

driving rain and sun. The verandah dives protectmrthe walls and openings. The
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courtyard brings in natural light and ventilatiaviinimal openings are used in the walls

for permanent continuous ventilation.

Building materials and construction techniques:Laterite is used for walls, clay for
flooring, timber for roof frame and columns andfrpaving with clay tiles.
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Figure 60: Floor plan of Res.5
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Figure 62: long verandah on the  Figure 64: Entry on the west Figure 63: hall used as the living
eas ) ) space

Figure 69: straight aligned

h Figure 68: central Figure 67: store Figure 66: passage
openings

courtyard room & ladder to
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3.7  PLANNING AND FUNCTIONAL ASPECTS OF A TRADITIONA L HOUSE:
Site planning: Building planned in a garden plot with trees atbund, serpent grove
where daily prayers were held and an excavated fwrighthing and washing. The close

relation with the man and the environment is visilobm the site planning.

Building layout: A linear hierarchy exists in the layout of roomish the space accessed
by the elder memberkdranavar) towards the front (the living spaceyja, dining,
bedroom, stairs) and women to the rear side. Them qgggan creates a sequence which
begins with the entrance and public areas, thetsledo the slightly more private areas,
and finally to the most private domains. Blocks pi@nned as per the traditional theory.
Ara/ store considered as the most important spacepies the central portion of the
western block and the central portionané is for prayer/Puja facing East. Daily prayers
are conducted in front of this space. Eastern bisclor dining. Southern block is for
sleeping and Northern block is for receiving gue$tse SW corner is reserved for the
owner (the elder member) of the family which is miatheara/store. The first floor is
entirely for sleeping and entertainment. Kitcheacklis separated from the main house
but connected. NW room in the rear side is useth@dabor room, which has separate
exit to outside. Privacy within the family membeésdeast concerned.

» Gate house/padippura: the first eye catching sight of a person who vislts
grandness marks the economic status of the familpathway leads from gatehouse/

padippura to the sit outPoomukham.

» Poomukham/ sit out: Marks the entry to the house where Keranavar (the elder
male member) of the family used to sit in a read@nichair. The outer living space

where the guests are received. Women were not @lldavthis space.

» Verandah/ irayam: It acts as a passage or entry to other rooms lised as a
chatting space by the men of the family and guastischildren for playing. The entry
steps will be having a brass utensil callgddi, for cleaning the feet before entering
the house. Rear verandah is being used by the wéonehatting, for drying clothes,

etc.

» Thalam/ Hall/ formal living: The central room irEkasala or the open hall in
courtyard building acts as the formal living spagkere guests are received. In
Ekasala, sometimes it is used for sleeping also.
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» ara/ store room & prayer room/ Puja: An important space in traditional residences
for storing grains and valuables. This occupiescin@ral space in western block for
courtyard buildings. A small area in the centrédod is used as thBuja room. Daily
prayers were conducted in frontfdija room andAra

» Courtyard: It is a highly active space. The verandah aroumaatvides the access to
the rooms around. Considered as a sacred spacenby families and it may be
having a square platform for Tulsi plant in frofttlee Puja/ prayer room. Sometimes
ceremonial functions like marriages are conducteside the house using the
courtyard as thenandapa (stage).

» Rooms for sleeping:Southern block in the case of courtyard house aodns in
south side for single block houses are allottedsfeeping. Each room is intended for
a full family of parents and kids. The roomskhkasala/ single block house are all
interconnected with less privacy. The rooms ofhilgher caste family have attached

urinal facility and a room for keeping dress.

*» Dining room: Eastern block is provided as dining space which el a long room
where people will be sitting on the floor for foothe men of the family will be the
first to have food followed by the kids and the wesm The room will be having a
direct outdoor access where water will be placedeaning before and after food. In
many houses, kitchen and dining space are comhowather in the form of a long
room which is not partitioned physically and praaddin the northern side separated

from the main building.

» Kitchen: The extension of the main building towards Northves as the kitchen.
Occupies the North- east corner of the house wjikrananent opening in the East. It
will be having a well either adjacent to the Nodh east wall or separated. The

cooking platforms are at a lower level so thatgheson can sit on the floor and work.

= Upper hall: An entertainment area where cultural programs &td Huring some
special occasions.
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3.8 COMPARISON BETWEEN THE FIVE RESIDENCES
Table 1: Comparison with respect to climatic aspest
Climate Trad.Res 1 Trad.Res 2 Trad.Res 3 Trad.Res 4 Trad.Res 5
Atimadom Akathuttu Kadamakudi Thirumuppam Vadakan
matapadu Paravur
Building Square plan with | Rectangular plan Rectangular plan | Double storey Square plan
form & double storey with double storey | with Courtyard & | single block type | with single
layout blocks around a blocks around a with double storey blocks
courtyard courtyard and singlg storeyed eastern around a
storey blocks around block courtyard
another small
courtyard
orientatio | Cardinal direction | Cardinal direction | Cardinal direction | Cardinal direction | Cardinal
n with longer side N-S with longer side N-| with longer side in | direction
S N-S
Roof type | hipped roof with hipped roof with hipped roof with hipped roof with hipped roof
gable gable gable gable with gable
shading Wide overhang Wide overhang Wide overhang Wide loevag Wide overhang
plinth High plinth 60cm | High plinth 60cm High plinth 60cm | High plinth 50cm | High plinth
high high high high 60cm high
opening | Windows & doors | Windows & doors | Windows & doors | Windows & doors | Windows &
aligned in straight | aligned in straight | aligned in straight | aligned in straight | doors aligned in
line, minimal line, minimal line, minimal line straight line
openings, louvers | openings, wooden | openings
grills or louvers
verandah | Outer verandahs | Outer verandahs Outer verandahs | Outer verandahs | Both outer and
around the house | around the house | around the house | around the house | inner verandahsg
and inner and inner verandahs and inner
verandahs around | around the courtyard verandahs around
the courtyard the courtyard
landscape | Tall trees, serpent | Tall trees, serpent | Tall trees and other Tall trees and other Tall trees,
grove, other grove, other small vegetation | small vegetation | serpent grove,
vegetation vegetation other vegetation
wall Laterite- double Laterite- double Laterite- single Clay brick Laterite- single
layered & cavity layered & cavity layered layered
wall system wall system
Roof Wooden structure | Wooden structure & Wooden structure | Wooden structure | Wooden
material & clay tiling clay tiling & clay tiling & clay tiling structure & clay
tiling
Construct | Double roof Double roof system,| Double roof system  Double roof systenbbouble roof
ion system, cavity wall| cavity wall system system
technique | system
S
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Table 2: Comparison with respect to Planning aspest

Planning | Building form & | Privacy Safety Family size Social
layout intercourse
Atimada | Courtyard Rooms with Outer walls of 85cm| -for a bigger front verandah
m planning with privacy, but a thickness provision | family of more and poomukham
rooms arranged | single sleeping of compound wall | than 20 people for elder person,
around courtyard | room is intended | for the plot. -a single room for| men and children
for a family. a family for playing &
-separate labor rear verandah fof
room women
-store room &
prayer room
Akathutt | Courtyard Rooms with Outer walls of 85cm| -for a bigger front verandah
u planning with privacy, but a thickness. provision| family of more for elder person,
matapad | rooms arranged | single sleeping of compound wall | than 20 people men and children
u around courtyard | room is intended | for the plot. -aroom for a for playing &
for a family. family rear verandah
-separate labor and courtyard for
room women
- store room &
prayer room
Kadamak | Courtyard Less importance | Outer wall of -for a family of 12| front verandah
udi planning with to privacy within | thickness 35cm. people. for elder person,
rooms arranged | the house- rooms| provision of -courtyard and the men and children
around courtyard | were compound wall for | hall acts as a get | for playing &
interconnected the plot. together space fon rear verandah for
the family women
-separate labor
room
Thirumu | Single block Interconnected Outer walls of 30cm| For a small family| front verandah
ppam double storey rooms with less | thickness. Provision| of 8-10 people and Poomukham
importance to of compound wall for elder person,
privacy for the plot. men and children
for playing &
rear verandah fof
women
Vadakan | Courtyard Rooms with Outer walls of 35cm| For a small family| front verandah
Paravur planning with privacy thickness. Provision| of 8-10 people for elder person,

rooms arranged
around courtyard

of compound wall
for the plot.

men and children
for playing &
rear verandah for
women
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Chapter 4

CASE STUDY OF CONTEMPORARY RESIDENCES &
ANALYSIS

4.1. RESIDENCE 1

Location: Piravom
Owner: Mr.Santhosh Philip
Architect: Ar. Sebastian Jose
Principles and elements of design:
» The design is based on the climatic aspects, egeirements.

» Change with a continuity, incorporating traditiomééments in a modern context also

keeping the identity of tradition.

» Layout : Follows a grid pattern without consideritngditional dimensional system.

The central space occupied by the dining and falwiyg instead of courtyard

= Built form with an outlook of a traditional houdRoof is the predominant feature in
the design. Double roof system is followed. Thaiaktoof is concrete flat roof. The

sloping roof done with steel truss and covered WMé#ngalore tiles.
» Constitutes large glazed openings, colonnadecdhdatgcharupadi (reclining seats)
Climatic aspects:

Site planning: The building has a front yard of &mast side setback of 6m. The amble open

space and vegetation around the building createsr@ climate.
Orientation: Walls facing cardinal direction allotie wind to be used in maximum.

Building layout: Allows natural light and cross vgation to all the rooms. The presence of
water creates a cool atmosphere in the dining amily living area. Openings are aligned in

straight lines.
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Built form:

= Double roof system with flat concrete ceiling anees$ trussed sloping roof helps in
thermal insulation and creates a comfort envirortmen

= Gable acts as an aesthetic element as well agdoidmng light and ventilation to the
attic space.

» Verandah avoids the direct exposure of wall to and driving rain. Sky lighting
brings in light to the central portion of the house

= Wooden louvers in the upper family living act as aasthetic element as well as
facilitate effective ventilation.

» Openings, large Glazed windows helps in maximizeshtilation and lighting
compared to traditional houses.

» The shading of the brick wall through verandah aw@rhang reduces the heat

radiation through walls and glazed openings.
Materials & technology:

= Walls made of 24cm thick brick. Brick is lighterdastronger than laterite and easily
workable. Thermal insulation is less compared terite.

* Flooring is done with cement concrete and finisivéeti wooden tiles.

» Structural system: load bearing brick walls and @eo columns, for keeping the
identity of tradition

» Roof: double roof system with concrete flat ceiliagd steel trussed sloping roof
covered with clay tiles. Double roof system forrthal insulation and for converting
the attic space to a useful one as a store. It kdeps the identity of traditional
architecture.

» Openings: glazed windows and wooden paneled d&imgle panel glazed windows

from floor to lintel as a design element. Doors énavsimilar look of the traditional

type.
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Figure 71: Ground floor plan of Contemporary Res.1

Figure 82: Entry to the plot, the  Figure 74: The sit out/ . -
gatehouse Poomukham marks the entry to Figure 72: the living room
the houst

Figure 80 water court acts as e  Figure 81 ventilated attic space Figure 77: open Fiu 79: rear
means for passive coolin used as a store dinina verandah
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Figure 73:
Figure 78: bed room with full inclined wooden  Figure 76: kitchen Figure 75: straight
sized alazed window louvers with high counter tops alianed openina:
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RESIDENCE 2

Location: Thrissur

Owner & Architect: Dr. Harimohan Pillai

principles and elements:

The design has followed traditional theory of dasig an extent and applied in the

modern context

Even though the plot size is 28m X 15.24 m, theldng is designed in a
15.24X15.24m square selected in the western sitleegflot.

Layout: Follows a grid pattern without by consideriraditional dimensional system.
Open plan which minimizes the partitions.

The central space occupied by prayer space/ pwahensacred pit in ground floor

and in the first floor, a cut-out in the slab isndo

Built form: Contemporary with some traditional feeds such as the sloping shade,
inclined louvers, etc. Roof is a predominant featum the design- done with
reinforced cement concrete. The roof is flat. Thghlighted feature is the deep

overhanging shade.

Climatic aspects:

Site planning: The building has a front yard of 1&ile setback of 3m. The ample
open space and vegetation in the plot creates @ rcliate.

Orientation: Walls facing cardinal direction allowi the wind to be used in
maximum.

Building layout: Open plan with minimum partitioradilitating cross ventilation
throughout. Bedrooms in SW and NW corner, kitcherNE. Openings aligned in
straight line & the presence of cut-out akin to twrtyard facilitates in effective
ventilation.

Built form: The roof is flat type done with conceeaind a sloping overhanging shade
is provided so as to facilitate passive cooling ttapping wind over the ceiling

through the openings in the parapet. Inclined dtmelers as the openings in ground
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floor and the balcony provide effective ventilatias well as lighting. Other than
controlled openings permanent openings, alignedtriaight line are also provided
throughout the built form. Corner windows providadthe upper floor are very
effective in terms of ventilation. For walls, later which is good for thermal

insulation is used.
Materials & technology:

= 24cm thick laterite wall, which is left, exposedchase of its thermal insulation
properties.

* Flooring is done with ceramic tiles over concrdéds

»  Structural system with load bearing laterite wallsl concrete for spanning is used.
Flat cement concrete roof and sloping overhangmedecause of the strength and
safety of concrete. It radiates heat at night @ame thus the indoor heat shoots up. So
air vents are provided in order to ventilate thefr&€olumns are done with laterite.

» Glazed windows inclined steel louvers and wooderefe doors are used for

openings.

M.ARCH DISSERTATION REPORT 2014 43



TRANSFORMATION OF TRADITIONAL TO CONTEMPORARY
RESIDENTIAL ARCHITECTURE OF KERALA

(ml A
COURTYARD  h 3
@ ENTRY
] m]
Figure 83: view from the main
0 - road

Figure 84: Ground floor plan of Contemporary Res.2

BALCONY ‘
[ ——1 °

BEDROOM
H KITCHEN

[ —] 0

BRL BALCON]
TOILET Sacred fire pit balow

= U o

| —1

— BED ROOM LIVING ROOM 1
L. ]
BALCONY
Figure 86: air vents and wind
Figure 87: First floor plan of Contemporary Res.2 trapping system above the roof.

Figure 90: steel louvers &
reclining seat:

Figure 88: roof top air vents

e

[: =i
Figure 93: living room Figure 92: bed room Figure 91: open dining & kitchen

M.ARCH DISSERTATION REPORT 2014 44



TRANSFORMATION OF TRADITIONAL TO CONTEMPORARY

4.3

RESIDENTIAL ARCHITECTURE OF KERALA

RESIDENCE 3

Location: Mavelikara

Owner & Architect: Ar. Subhash Varma

Principles and elements:

The design has followed traditional theory of dasig an extent and applied in the
modern context. The plot has an old house alonly aviarge parcel of land. The site
demarcated as 16X13m in the northern side of tbe pl

Layout: Follows a grid pattern by considering ttetial dimensional system. The
central space is a passage between the living amagdspace- a linear movement
similar to theEkasala (single block traditional residence)

Built form: Simplicity in form and design. Contenrmaoy with some traditional
interpretations such as the sloping shade, inclioeders, etc. Roof is flat-done with
concrete. The provision of inclined shade in ther feides break the monotony of the

box like form.

Climatic aspects:

Site planning: The building in the northern sideaolarge parcel of land which is a
part of a traditional courtyard building. The plus a well in the East, pond in the
west and vegetation all around.

Orientation: Walls facing cardinal direction allowi the wind to be used in

maximum.

Building layout: Open plan with minimum partitiori8lan allows cross ventilation for
all the rooms. Openings are aligned in straigte.li®ky lighting and roof ventilation

is made to use in maximum.

Built form: A box like structure with sloping shate4 sides.

Roof and shade: The roof is flat done with concreéwels of the roof are adjusted so
as to provide ventilation and light. A sloping skad provided at the 4 sides as a
shade to the projecting area. Inclined steel lcarasrthe openings as well as a seating

in the living area.
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» Openings: windows are less and provided at an higivel and slits with fixed glass

are provided in most cases.
= Walls: hollow blocks comparatively low for thermaulation than laterite and brick.
Materials & technology:

»  Walls: 15cm thick hollow blocks which are kept agpa@sed. Thermal insulation and
durability are more for block masonry than brick.ptesents a faster construction
system. Also the material is economical than bnnasonry.

» Flooring is done with red oxide over cement coreret

» Structural system with load bearing walls and cetefor spanning.

» Roof: concrete flat roof and trussed sloping shamesred with clay tiles. Concrete is
strong and provides more safety. As it radiatest fsanight time the indoor
temperature shoots up. Air vents are providedetabf level so as to ventilate it.

» Columns are done with steel. Openings such as fgtadgls for slits, folding glass

windows awning windows and wooden paneled doorsisee.
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4.4 RESIDENCE 4
Owner: Dr. Sreejith
Location: Vyttila
Principles and elements:
» The design has followed traditional theory of dasig an extent and applied in the
modern context
» Gatehouse is provided to give an outlook of tradii style. Less distance between

the building and the gatehouse, this reduces the portance of the gatehouse.

= lLayout: Follows a grid pattern in concentric regies. The central space is a

courtyard and rooms arranged around it.

» Built form: Contemporary with attempts to give aatlook of traditional building.
Double roof system. Roof is flat, done with coneréthe sloping roof done with steel

truss and covered with Mangalore tiles.

Climatic aspects:

» Site planning: The building has a front yard of @md minimum setback in all other
sides. The open space and vegetation in the sitess.

» Orientation: Walls facing cardinal direction- tharmunding buildings block the
wind.

» Building layout: Courtyard planning is done withoms around courtyard. The
courtyard brings light and ventilation to the iresicboms which is the only effective
ventilation technique.

» Built form: The ceiling is flat, done with concreded a sloping roof is provided to get
an outlook of traditional style. It also helps iasgive cooling. Gables are provided as
an aesthetic element without having any function.

» Openings: only controlled openings are providedndivs are glazed.

» Walls are done with 24cm thick brick, with no progbading.

Materials & technology:

Walls are done with 24cm thick brick, which is éasivailable and workable. Flooring is

done with red oxide over cement concrete. Loadibgawalls and wooden columns, for

keeping the identity of tradition are used. Fladfravith concrete and trussed sloping roof is
used. The double roof system provides thermal atsul. Glazed window panels and

wooden paneled doors are used for openings.
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Figure 110: First floor plan of Res.4

Figure 113: The Figure 111: open dining

Figure 112: sit out/ Poomukham gate house/ entry positioned to the north side of
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4.5 RESIDENCE 5

Location: Tripunithura
Owner: Mr. Thomas
Architect: Ar. Rohini Prasad
Principles and elements:
» Courtyard planning in a modern context with no mefiee to traditional theories.

» Layout: Follows a grid pattern in concentric recfi@s. The central space is a

courtyard and rooms arranged around it.

» Built form: Contemporary type. Roof is flat typenstructed with reinforced concrete.
The sloping outer look is made with the extensibsloping shade up which makes
the building look more complicated and it does lmig the elegance of a traditional

residence
Climatic aspects:

Site planning: The building has a front yard of &nd side setback of 3m. Most of the areas
are paved. Ample open space and less vegetation

Orientation: Walls facing cardinal direction

Building layout: Courtyard planning is done wittoms around courtyard. It is covered with
an elevated roof; with its side walls having opesirallowing ventilation and minimal

lighting. Also all the rooms have cross ventilation

Built form: Roof is flat type constructed with réamced concrete. Gables are provided as an
aesthetic element without having any function. Opgst only controlled openings are

provided. Windows are glazed. 24cm thick brickssdifor walls.
Materials & technology:

24cm thick brick, which is easily available and watsle, is used for walls. Flooring is done
with vitrified tiles over cement concrete. Load beg wall system for superstructure and
concrete for spanning is used. Concrete flat roaf sloping shade is used, because of the

strength and safety provided by the concrete. Buaidiates heat at night time and thus shoots
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up the indoor temperature. Glazed window panelsvaodden paneled doors are used for
openings.

Figure 115: large verandah
Figurdeading to the living space as they Res 5
entry to the house

Figure 118: central courtyard as  Figure 117: sit Figure 119: open Figure 120: living room with full
the living space out/ poomukham dining space sized glazed windows

Figure 123: gable Figure 121: roof of the courtyard  Figure 124: bed room with Figur 122:
as an aesthetic has been covered for safety mechanical cooling kitchen
element only reasons
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4.6 COMPARISON BETWEEN THE FIVE RESIDENCES

Table 3: comparison of the architectural elementsn contemporary residences
Connecting with | Res 1 Res 2 Res 3 Res 4 Res 5
tradition Piravom Thrissur Mavelikara vyttila Tripunithura
Building form & | Noncentral multiple | Central courtyard | Single block type | Central Central courtyard

layout

courtyard planning
with dining room as
the connecting space
to other rooms

concept interpreted
to central opening

without courtyard

courtyard type

type with the roof
semi covered

orientation In cardinal directions| In cardinal In cardinal In cardinal In cardinal
directions directions directions directions
Roof type Sloping roof Flat roof with Flat roof with Slopping roof Flat roof with
sloping shades slopping shades slopping shades tq
taking the get an outer look
advantage of wind of traditional style
trapping system
shading Sloping shade with | Sloping shade with| Sloping shade with| Sloping shade | Sloping shade
wide overhang wide overhang wide overhang with wide with wide
overhang overhang
plinth 45cm high 45cm high 45cm high 45cm high 45cm high
opening Aligned in straight Aligned in straight | Aligned in straight | Large glazed Large glazed
line in one direction; | line; use of line; inclined openings openings
use of inclined inclined louvers; louvers; opening in
louvers minimal openings | the roof
verandah Wide verandah front verandah as | On front and rear | absent Front verandah a
limited to the front the entry to the sides keeping a the entry to the
and rear side so as t0 house connection to the house
keep a connection to outdoor
the outdoor
Balcony absent On all the four absent With reclining | absent
sides in the first seats
floor
landscape Sufficient open space Sufficient open Sufficient open Open spaces | Sufficient open
& vegetation around | space & vegetation space & vegetation are not space, but less
the building around the building around the building sufficient vegetation
wall brick Laterite, which is | Hollow concrete brick brick

more efficient for
heat insulation

blocks

Roof material

Concrete for flat
roof; trussed sloping
roof paved with clay
tiles to keep the

Concrete for flat
roof and sloping
overhang. The
overhang is paved

Concrete flat roof.
Trussed sloping
overhang for
shading the sit out

Concrete for
flat roof;
trussed sloping
roof paved with

Concrete for flat
roof and sloping
overhang. The

overhang is paved

identity. with tiles. and bay window. | clay tiles to with tiles.
keep the
identity.
Construction Double roof system Wind trapping Wind trapping Roof No provision for
techniques system system ventilation not | roof ventilation
effective
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Chapter 5

ANALYSIS ON THE TRANSFORMATION OF RESIDENTIAL
ARCHITECTURE

5.1 PRINCIPLES AND ELEMENTS OF DESIGN

5.1.1 The effect of principles and elements of dgsi on the transformation

5.1.1.1 Introduction

The traditional house design was entirely basetheriraditional theory of design which had
instructions from the selection of a site to thestauction details. When the plot size began
to reduce and people started to construct withowyt setbacks and considerations for
neighboring buildings, building rules was introddda 1975. The modern design attributes
such as function inspired, focus to materials, diftg, transparency, simplicity, etc. has

influenced in the design of contemporary housdseréala.

5.1.1.2 Transformation

Site planning: In traditional houses, the site planning was dasi@er the traditional theory
of design which is based ovlastushastra. According to the traditional theory, the plot
whether it is big or small, is divided into sectanrsd the sector on either the NE or SW is
selected for habitation. Maximum 50% of the seléctebitable land is used for the
construction of house. Accordingly, the selectembitronal buildings were analyzed and
found that less than 50% of the habitable spaagsésl for the building. Whereas for the
contemporary buildings, the building rule itselfipés for coverage of 65% and FAR of 3-4,
which is problematic. From the selected case stitidgan be seen that the setbacks for a
residence with even 55% coverage is not sufficiehlso, the distance between the

neighboring buildings is much less to allow prop@rd movement in between them.

Building layout: The traditional theory of design has set somedstats for the layout of the
building also. The planning is done with respecte central point, which is known as
Brahmasthanam. No construction is favored here. A one cell wigtth is left around this
point as vacant for the courtyard. Then the spacédilding is marked around the courtyard

in concentric rectangles from the central point. duter path is left for the verandah. This
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way of planning helps to maintain a proportion foe building as well as minimizes the
wastage of space. In the selected contemporargibgd also the similar planning strategy
was found, but not with respect to traditional ttyeexcept for residence 2&3, which have
followed the approach to a small extent. In conterapy houses, the width of the building is
selected with respect to the spatial requiremenih@fuser and not with respect to traditional

theory, which was based on the minimum space reopgnt for a person.

Built form: In traditional house design, the vertical propors of the building is compared
with that of human proportions and designed acogffgli In all the selected houses, "1/6f
the wall will be covered with the sloping roof; thénth height will also be around 193f
the height of wall. In the selected contemporaryges, res 1, 2 & 3 have followed the/3
proportional system which is effective for shadigesidences 4 &5 have little variations

with the proportions which has affected in the atege of the building.

Architectural elements: Certain elements of the traditional houses sucthasoof, gable,
colonnaded verandah etc were the unique featureiseofegion’s architecture which were
functional as well as aesthetical. Even though, ttagerials have changed all the selected
contemporary houses have some kind of traditiolehent. Some are functional and some

are non functional.

Space organization:The organization of a traditional building is darentrally with respect
to a central point calleBrahmasthanam. All the spaces and arrangements are done either
around a central courtyard or a passage. In cortempbuildings also, similar arrangement

was found.

Access designThe access to the building is made dominatinguidfinccertain characteristics
such aspoomukham or sit out, long steps leading to a verandah, ktccontemporary
buildings also, the same approach was seen.

Airiness: With the use of series of openings in the form obrd and windows, gables, the
open space around a sense of airiness is creatélaeyaditional house. In contemporary
houses also, the landscaping, the open spacerestes a sense of airiness except for res.4,
which creates a feeling of congestion because efldlck of sufficient open space with

respect to the size of the building.

Lightness: In traditional buildings, a sense of lightnessrsated through the use of multiple

windows, tiered roofs supported on thin columnsthie case of contemporary houses, the
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tiered roofs, long eaves and the thin columns efrts.1 creates lightness. The massiveness
of res.2 is reduced by the large openings in &,dhtouts in the overhang also brings a sense
of lightness. The massiveness of the box form efrés.3 is lightened with the use of vertical
slits and the support of the overhang through #teel columns adds to the lightness.
Whereas, the sloping roof, the gable along with tagied height proportions create

massiveness.

Cool and pleasant atmosphereThe presence of trees brings nature to the stei@nd
provides shade. In traditional houses, a senseoof and pleasant atmosphere has been
created through the relation between the built f@ama the nature. This is visible in the
contemporary residences also with its landscapevagdtation except in res. 4& 5, because

they lack sufficient vegetation around the house.

5.1.1.3 Conclusion:

It can be seen that the byelaws itself permits wideerage with high FAR. It shall be

reduced and with increase of FAR, the coveragd beakduced. Also the minimum distance
between the buildings shall be increased. It isagbabetter to maintain continuity with the
past, so that a regional language can be followeldh&&nce the identity of a particular place
can be preserved. In the selected cases of contargdmwuses, with different materials, the
traditional concepts have been interpreted andeghdror example, it is expensive to build a
wooden louver, but at the same time louvers are@ goeans for ventilation and lighting, then
with materials which are economical such as stibel,louvers can be made. Many such

interpretations are done in the selected houses.
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5.1.2 Comparison of traditional and contemporary house
Table 4 Comparison of site planning & building layout aspects between all the residenc

Traditional Houses Contemporary Houses
Res.1: The building is Res.2:The building is positione | Res.3The building is Res.1: The building Res.2: Even though th Res.3: The plot has an old
positioned in the NE portion of | in the SW portion of the large pl | positioned in the NE portion of planned in a landscaped | plot size is28m X 15.24 n | house along with a large
the large plot so that a large so that a large parcel of op the large plot so that a large | plot with coverage: 35.5% | the building is designed parcel of land. The site
parcel of open space is left. space is left. Within the select parcel of open space is left to | accessed through 2 gates{ a 15.24X15.24m squa demarcated as 16X13m in
Within the selected NE corner, | SW corner, nearly 18% of tt the backside. Within the pedestrian through gate selected in the western si | the northern side of the plg
nearly 14% of the land is used | land is used for the built structu | selected NE corner, nearly house/ padippura and other of the plot with coverag
for the built structure. The rest is The rest ideft for the outhouse 24% of the land is used for the for vehicular access. of 21.8%
Site left for the trees, serpent grove,| trees, serpent grove, pond, ca built structure. The rest is left
. pond, toilet, etc. shed, toilet, etc. open for trees, well
planning
Res.4:The building is Res.5:The building is positione | Site planning done as per the | Res.4: Coverage: 55%, Res.5: The building KMBR allows to a
positioned in the SW portion of | in the NE portion of the large pl | traditional theory of design. which reduces the open planned in a landscap maximum coverage of
the large plot so that a large so that a large parcel of op According to the theory, space around the building| plot with 39.1% groun 65% and FAR of 3-4
parcel of open space is left. space is left. Within the select maximum 50% of the portion coverage
Within the selected SW corner,| SW corner, nearly 20% of tt selected is used for
nearly 15% of the land is used | land is used for the built structu/ | construction.
for the built structure.
Res.1 organized as Res.2:organized a Res.3:elongated concentri¢c Res.1 concentric Res.2 concentric Res.3 elongated
concentric rectangles with | concentric rectangles wi rectangles of varying width| rectangles with varied | rectangles with 2m pai | concentric rectangles
147cm as the width 138cm as the wid — path widths width with varied path width
=] CE i ] L=EER
‘ - “u - -‘ A0 [ | — — I
T - i \ = o -
= = ——— ‘ —
Building o | : : _ : : _
layout Res.4 organized as Res.5 organized a Planning in concentric Res.4 concentric Res.5 concentric Even though the layout
concentric rectangles around concentric rectangles wi rectangles was done to rectangles with 130cm | rectandes with 180cn | is done in concentric
a central passage 138cm as the wid maintain a proportion as | width width rectangles, space
—N| L o well as to minimize the “>” BB AmEmE- Ak utilization is not
I [ ‘ . M e icient.
- L%L A \ : — \ wastage of space n "] - efficient
S = [ -2k
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Table 5: Comparison of built form, spatial organizaion and access design among all the residences

Traditional Houses

Contemporary House:

Res.1 35 °-40 ° sloping
roof. 1/3 rd of the wall
covered with the roof.

Res.2:30 ° -35 ° sloping roof.
1/3 rd of the wall covered
with the roof.

<\ A

[———

)

=

Res.335 ° -40 ° sloping
roof. 1/3 rd of the wall
covered with the roof.

.

|

Res.1 has an outlook
of a traditional house.
30 ° -35 ° sloping roof.
Constitutes large
glazed openings,
colonnaded verandah,
charupadi

Res.2 Contemporary
with some traditional
features such as the
sloping shade, inclined
louvers, etc.

Res.3 Simplicity in
form and design
Contemporary with
some traditional
interpretations such as
the sloping shade,
inclined louvers, etc.

f

Built form ' -
Res.4:35 ° -40 ° sloping Res.535 ° -40 ° sloping roof. | According to traditional Res.4 Contemporary | Res.5 Contemporary | Res 1&4 have similarity
roof. 1/3 rd of the wall 1/3 rd of the wall covered theory, for vertical with attempts to give an style. The sloping outer| with traditional house.
covered with the roof. with the roof. proportion of the building, | outlook of traditional look makes the building The others have kept
g it is compared to a human | building. look more complicated | certain characteristics 0
\ body and does not bring the | the tradition to keep its
] elegance of a traditiona] identity.
residence
Res.1 The design of the Res.2: The design of the Res.3 The design of the Res.1 The design of | Res.2 Centralized Res.3 The design of
spaces and arrangements arespaces and arrangements arg spaces and arrangements | the spaces and their organization and roomg the spaces is linear
centralized which all the centralized which all the are centralized which all arrangements are around a cut out which | along a common
rooms and halls located rooms and halls located the rooms and halls located centralized and located| is the interpretation of § passage and rooms
around a major point which | around a major point which is around a major point which} around the dining and | courtyard. arranged on either side
Space is the central courtyard. the central courtyard. is the central courtyard. family living space. of the passage.

organization

Res.4 The design of the
spaces and arrangements &
centralized which all the
rooms and halls located
around a major point which
is the passage.

Res.5 The design of the
respaces and arrangements ar

centralized which all the

rooms and halls located

around a major point which ig

the central courtyard.

Centralized around a
e courtyard or a passage

Res.4 The design and
organization of spaces
are centralized in which
all the rooms are locate
around a courtyard.

Res.5 Centralized
organization and rooms
around a courtyard.
d

Mostly centralized
around a courtyard or
a passage

Access
design

Res.1 organization of
poomukham/ sit out in front.

Res.2: A welcoming sense
through the long steps

Res.3 A welcoming sense
through the long steps and
colonnades

Res.1 poomukham
with long steps marks
the entry to the house,
gatehouse marks the
entry to the plot.

Res.2 Projecting
verandah with long
steps mark the entry.

Res.3 A welcoming
sense through the
projecting poomukham.

Res.4 A welcoming sense
through the verandah

Res.5 A welcoming sense
through the long steps

Access made dominating
through certain elements.
Entry to the site is

Res.4 Long steps
mark the entry to the
house.

marked by the gate house.

Res.5 Projecting
verandah with long
continuous steps.

Greater care for the
dominating
characteristic of the

entry
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Table 6: Comparison of airiness, lightness & coolral pleasant atmosphere between the residences

Traditional Houses

Contemporary Houses

Res.1 Use of series of
openings in the form of
doors and windows, gables,
the open space around crea

Res.. Use of series of
openings in the form of doors

and windows, gables, the operdoors and windows, gables
tespace around create a sense

Res.3: Use of series of
openings in the form of

dahe open space around

Res.1 Open space and
the landscaping around
,the building and the

verandah bring a sense|

Res.2 created by the
open space, the
vegetation and the ope
plan of the building

N vegetation and the oper

Res.3 created by the
open space, the

plan of the building

a sense of airiness. airiness. create a sense of airiness | of airiness.
Airiness  "Res 4: Use of series of Res.5: Use of series of Ensuring good ventilation | Res.4 A feeling of Res.5 created by the | Ensuring good
openings in the form of openings in the form of doorg and sunlight congestion because of | open space and ventilation and
doors and windows, gables,| and windows, gables, the op&n the lack of sufficient landscaping sunlight except for
the open space around createspace around create a sense|of open space with respedt res.4
a sense of airiness. airiness. to the size of the
building.
Res.1 created through the | Res.2: created through the | Res.3 created through the | Res.1 Tiered roofs Res.2 The Res.3 The
use of multiple windows, use of multiple windows, use of multiple windows, | and long eaves and the| massiveness of the massiveness of the box
tiered roofs supported on tiered roofs supported on thin tiered roofs supported on | thin columns building is reduced by | form lightened with the
thin columns columns thin columns the large openings in it.| use of vertical slits. The
The cutouts in the support of the overhang
overhang also bring a | through thin steel
lightness sense of lightness. columns add to the
lightness
Res.4 created through the | Res.5 created through the useLightness in the built Res.4 The sloping roof | Res.5 The sloping The lightness is lost in
use of multiple windows, of multiple windows, tiered | form , the gable along with | roof in a complex way | some cases.
tiered roofs supported on roofs supported on thin the varied height adds massiveness to the
thin columns columns proportions create structure.
massiveness.
Res.1 created through the| Res.2: created through the | Res.3 created through the| Res.1 through the link| Res.2 Through large | Res.3 through the
relation between the built relation between the built relation between the built | between landscape and number of openings and relation between the
form and the nature. form and the nature. form and the nature. the building through the vegetation | built form and the nature
in the site.
Cool and
at?#%ii)inetre Res.4 created through the | Res.5 created through the The presence of trees Res.4 Congested Res.5 Through the Cool and pleasant

relation between the built
form and the nature.

relation between the built
form and the nature.

brings nature to the
structure and provides
shade

outlook with lack of
sufficient open space.

landscaping, but less
effective

atmosphere is
maintained in the
contemporary houses
also.
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RESIDENTIAL ARCHITECTURE OF KERALA

Architectural
elements

Traditional Houses

Contemporary Houses

Padippura/
Gate house

Res.1 A double paneled
wooden doorway which is
covered with a sloping roof
marks the main entry. Other
entries are also provided from
neighboring houses with woode
railings

Res.zz marks the entry. It hag
platforms for seating.

Res.3 A double paneled wooden
doorway which is covered with a
sloping roof

Res.1 To keep the
traditional identity. Separate
entrance gate is provided for
the cars -
Trussed
roof is
provided.
Acts as the
pedestrian
entry.

Res.2 absence of any|
gate house/ padippura

Res.3:
absence of any gate house
padippura

Res.4 The first built form seen
while approaching a house.

Res.5 A double paneled
wooden doorway which is
covered with a sloping roof

A double paneled wooden doorwg
covered with a sloping roof. singl¢
storeyed or double storeyed. Mark
the entrance to the plot. The first
built form seen while approaching
a house. Its grandness marks the
status of the family. Quite often
they will be having seating facility
the form of platform

yRes.4 To keep the traditional

e identity. Done with concrete.

sSeparate entry provided for
vehicles.

(|

Res.5 absence of any
gate house/ padippura

In res. 1, the first structure
seen is the gate house.
Whereas in res. 4, the
importance of the gate
house is lost with the
background of the big
house.

Poomukham/
sit out

Res.1
tbe house

Marks the entry to

Res.Z No structure is

provided as sit out. But a

verandah acts as the space.
e T

Res.3 the long front verandah act
as the sit out.

5 Res.1 similar to that of
traditional one, as projecting
out.

-

= -

Res.2 averandah
with long steps mark
the entry to the house

Res.3 transformed one
with new materials, but
projecting out.

iy

£

Res.4 sit out

Res.5long verandah acts as
the sit out

Either a verandah or a projecting
space acts as the Poomukham.
The space is an informal living
space for the guests.

Res.4 transformed one, within
the main building.

Res.5 transformed
one with new materialg
and projecting out.

The earlier structure with
verandah transformed to a|
space which is either
projecting or within the
main building.

=
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RESIDENTIAL ARCHITECTURE OF KERALA

Architectural

Traditional Houses

Contemporary Houses

elements
Res.1 row of circular columns | Res.i: row of circular Res.3 row of double columnsin | Res.1 row of wooden Res.2 absent Res.3 absent
evenly spaced and supporting | columns the front verandah and rows of columns similar to traditional
the roof <. single round columns in the other
Colonnaded | Res.4: Res.5: Verandah with circular, hexagonal, Res.4 row of wooden Res.5 row of brick Even though timber is
verandah Verandahs without columns arg row of circular columns made or octagonal columns is an identity columns around the courtyard| columns expensive, it is used for
being used. of laterite. of traditional architecture. ' e/ columns to keep the
; . Columns support the roof above. I identity of tradition.
Verandah avoids the direct
exposure of wall to sun and drivin
rain. Provides as a chatting space
for the guests, play area for the
kids, resting place etc.
Res.1 a platform is provided, | Res.Z provided in the upper | Res.3 a platform is provided in the Res.1 Modern version of Res.2 provided Res.3 Built in platforms
without any back rest. floor, used for sitting and verandah. charupadi with less decoration. inside as window seats made of concrete hollow
SRS sleeping. Made of wood. with a provision of blocks.
inward and outward
looking.
Charupadi/
reclining
seats Res.5 built in platforms with | Built in seats of timber having Res.4 Built in charupadi Res.5:absent The concept of built in

Built in seats with an
ornamented back res
made of wood

no back rest

inclined back rests in a raised
platform usually provided in
poomukham or front verandah

made of concrete

—

seats are still followed but
with new materials which
are economical.
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Table 9: comparison with respect to louvers, roofad gable

RESIDENTIAL ARCHITECTURE OF KERALA

Architectur

Traditional Houses

Contemporary Houses

al elements
louvers Res.1 Wooden louvers in| Res.z able to close when Res.3 used in kitchen as a Res.1 inclined Res.2 inclined steel | Res.3 inclined steel
the kitchen which reduces | notin use. Used as a permanent opening wooden louvers similar | louvers similar to louvers similar to
sun glare and ventilates the| sitting/ sleeping space. : | to traditional one, but traditional, but traditional, but
room. A permanent opening expensive economical economical
LTHT e ~ L
"“"“!5;“[ #x
1] %
gt
Res.4 permanent opening in Res.5 permanent opening Inclined wooden louvers Res.4 no such openingg Res.5 no such Except res.1, res.2 & 3
kitchen in kitchen ensures controlled view as wejl openings have interpreted the
] as enough light and ventilation concept of wooden
' louvers with materials
which is economical.
Ensures light and
ventilation with
controlled view.
Roof & Res.1 slopping roof with Res.z slopping roof with Res.3 slopping roof with Res.1 slopping roof Res.2 flat roof with Res.3 flat roof with
Gable functional gables functional gables sloping overhang

functional gables

with functional gables
omE 'y

sloping overhang

Res.4 slopping roof with
functional gables
730 Cala 3

Res.5 slopping roof with
functional gables

Unique feature of the houses
as a functional as well as an
aesthetic element.

Res.4 slopping roof.
Gables as aesthetic
elements only

"

Res.5 flat roof with

sloping overhang.
Gables as aesthetic
element only

All the residences have
some kind of traditional
elements, either as
functional or just
imitation.
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5.2  CLIMATIC ASPECTS
5.2.1 The effect of climatic aspects on the transimation

5.2.1.1 Introduction

The climate is a major factor that has influencedthe evolution of the traditional
architecture of Kerala. Each and every elementhef luilt structure and the surrounding
environment has equal importance in dealing withdlimate. The technologies used in the
building are very effective for managing the climaven today. But, with the scarcity of
materials and also with the introduction of new enals which are economical, safe and
aesthetically good, the locally available naturatenials were replaced with new industrially
produced materials and new construction technoloffth the newer materials and
technology, many of the contemporary buildings hawecessfully solved the climatic
problems faced by other types of contemporary mgkl

5.2.1.2 Transformation

Ventilation:

Form & Planning: - In traditional houses, the form of the buildwgs such that with open
plan and with single row of rooms either positiora#dund a courtyard or surrounded with
verandahs. This particular form facilitated crosstiation for all the rooms. Also the kind of
plan was spread so that ventilation is ensured. sEhected contemporary houses also have
the similar planning approach of providing singd&rof rooms around a central courtyard or
a central passage, but the one around centralyemdrgives the desired result. Residence-2,
4 & 5 of contemporary category have this type @nping in their design. But, residence-
4&5 have covered the courtyard partially for safetgisons and hence bring a negative effect
to the inside environment. The residences 1 & ke approach of a single block building.
The effective ventilation also depends on the oppace around the building, which is
lacking for residence-4.

Orientation: - Traditional buildings are oriented in the cardid@ections, thus allowing the
prevailing wind from SW direction to enter the heu® maximum possible. In selected

contemporary buildings also the same pattern Hasxfed knowingly or unknowingly.

Size and positioning of openingsin traditional buildings, all the openings arégakd in

straight lines so as to create a tunnel effectthnd to ensure air movement in all the rooms.
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Even though the opening sizes were less, more msmiere included to ensure cross
ventilation. Also different varieties of openingsch as roof top openings, gables, minimal
openings, louvers etc. can be seen in those hos&€antemporary residence-1, 2 & 3, the
concept of straight alignment of the openings IWeed and proved effective. In all the new
residences, the openings were big compared tdtitadi ones. In the case of residence 4
and 5, the openings are helping in building upititernal heat. The interpretation of roof top

air vent concept in residence-2 &3 are effectivesithucing the heat inside.

Site landscaping - The amble open space, the vegetation, the prcesef water body etc.
were the positive aspects of traditional buildingiat helped in creating micro climate. In
contemporary building with reduced plot size, dreamicro climate is difficult. But except
residence- 4 & 5, the others have managed to peosudficient trees and green space and
thus improve the micro climate. In residence 4 &, water resistant tile pavement and less
trees creates negative effect.

Ventilation through various other phenomena - The courtyards, gables, roof top air vents,
inclined wooden louvers, etc. were the means ofilagion other than controlled openings
such as doors and windows. In modern buildingsly&s& 3 have interpreted the concept of

courtyards, roof top air vents, wooden louvers ieto. their designs.
Protection from sun, rain and insects:

Shading for walls and openings- In traditional houses, deep overhangs, veramdatu
trees were the means of shading for walls and ageniThe verandahs avoid the direct
contact of the wall with the exterior and thus pot$ from the direct radiation and driving
rain. The deep overhanging lowers below the eyellamd avoids sun glare. In the selected
contemporary building, the verandah is used onlyesidence 1 as an aesthetic element as
well as a functional one. The concept of overhagsed in all the selected building in
different styles. Residence 1&4 has used the dinest of approach in a traditional house,
but with steel truss. The residence- 2 & 5 haveluke overhangs only, with concrete. Res. 3

has used the overhang as an element to keep thigyd# tradition as well as a shade.

Roof: Double roof system, with timber framed slopingisture paved with clay tiles and a
wooden ceiling, which separates the attic spack thié room below, has been followed in
the traditional houses. This technique helps iatong a cool atmosphere in the rooms below.
The steep slope helps in the easy drain off of weater. In the selected contemporary
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buildings, residences 1 & 4 have used the slopogf thus facilitating the easy drainage.
Both have used double roof system, but the latesdwot have the provision for attic
ventilation. The other three residences, have Hysipal appearance of a sloping roof house,

but not effective functionally.
Minimizing solar heating and maximizing cooling inthe evening:

Built form & orientation: - In traditional buildings, the care has takenréduce the
exposure of west and southern walls either by reduihe walls facing that side or through
shading by trees. In selected contemporary buitdiegcept res- 4& 5, the shading has been

done.

Building materials: - in traditional houses, locally available and makumaterials were used
for construction. Double layered laterite wall dicen thick was used in res.1 and that of
80cm with in between space filled with soil andngiés for res.2. These two shows the best
examples for the thermal insulation technique usétburned clay brick was one another
material used in res. 3 for providing a cool atni@sp. Single layered laterite walls were
used for the other two residences. In all the setbbouses, flooring was done either with
terracotta tiles or with timber, both are goodeducing the heat inside. The timber structural
system and the clay tiling were also effective educing the internal heat buildup. In the
selected contemporary buildings, res.1, 4 & 5 hased burned bricks for walls, glazed
opening and concrete for roof. These materialsctlyrdelp in the heat buildup. But in res.1,
with proper shading of the walls and openings ait ¥he use of a second roof which is
sloping and with ventilated attic space, the negagffects of the materials have been
avoided. Res- 4 has also used the sloping rooht#oby, but does not give the desired effect
because of the absence of the provision for veiatilaRes.2 with the exposed laterite and
shaded openings, minimize the heat buildup. Thétamair vents of res- 4 & 5 are effective

in maximizing cooling in the evening compared te timventilated simple flat roof of res.5.

Cooling techniques The trees around the building including thosetha serpent grove,

which through its thick vegetation prevents theedirsolar rays, the water body in the north
east which humidifies the dry wind from north edigting winter season, the courtyard which
facilitates the ventilation through stack effect.etvere the cooling techniques used in
traditional building. In the selected contemporbwidings, res.1 has included a water court
in the building as a design feature as well aselp In passive cooling. Res. 2,4 and 5 have

interpreted the courtyard concepts.
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Maximizing day lighting:

Planning: The courtyard is an effective solution for bringinatural light into the otherwise
dark interiors of a traditional house. The conceas been interpreted and used in all the

selected contemporary buildings in the form of@ittourtyard or sky lighting.

Built form: The sizes of the openings were very less in i@adit houses and the panels used
were wooden, which makes the room completely daHerwclosed. In contemporary
buildings, the use of glass panels for opening®iy effective in bringing natural light even
though the shutters are closed. Also the glazeelpatd reflected lighting. Hence the day

lighting can be used in maximum.

5.2.1.3 Conclusion

The traditional approaches were climate responsivall senses. In the selected cases of
contemporary houses, the concepts of traditionehitcture have been interpreted and
applied. The courtyard concept is interpreted a$ cot out, sky lighting, etc. The sloping
roof system and the deep overhang of the traditiboase are done with different materials.
The reclining seats, wooden louvers etc are aled.uBhe ventilation techniques such as the
straight alignment of openings, the wind trappingstem of the slopping roof, roof
ventilating system, the concept of permanent oggietc. are also applied in most of the
residences. Contemporary buildings should alsodsegded as time adaptive and at the same

time making it suitable for the climate of the @i
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5.2.2 Comparison of traditional and contemporary hases
Table 10: comparison of residences with respect form & planning, orientation & size and positioning of openings

RESIDENTIAL ARCHITECTURE OF KERALA

Ventilation Traditional Houses Contemporary Houses
Res.1 wind movementé Res.2 wind movement Res.3 wind movement Res.1 wind A | Res.2 wind flow Res.3 wind flow
through the house. through the house through the house flow through the house | through the house through the house
Form &
Planning
Res.4 wind flow through  [Res.5 wind flow through room| Open plan with single row | Res.4 wind flow Wind flow in res.4 is not
the house WA N of rooms around the rough rqom y continuous because of
courtyard, B = the inappropriate
facilitates cross 11 positioning of openings
ventilation ~T *,
\i =i
Res.1 along the cardinal Res.2 along the cardinal Res.3 along the cardinal | Res.1 along cardinal | Res.2 along cardinal | Res.3 along cardinal
directions with longer side in directions with longer side in | directions with longer side | directions with house | directions with house | directions with house
N-S, reducing south walls | N-S, reducing south walls in N-S, reducing south facing south. facing east facing east
Ori . walls
rientation Res.4 along the cardinal Res.5 along the cardinal This orientation allows Res.4: along cardinal | Res.5along cardinal Orientation allows
directions with longer side in directions with longer side in| maximum possible SW directions with house | directions with house | maximum intake of
N-S, reducing south walls | N-S, reducing south walls wind facing east facing south wind.
Res.1 openings aligned in| Res.2 openings aligned in | Res.3 openings aligned in Res.1 openings aligned Res.2 openings aligned Res.3 openings aligned
straight line for continuous | straight line for continuous | straight line for continuous| in straight line, large in straight line, large in straight line, long,
Size And and effective ventilation and effective ventilation and effective ventilation sized, louvers sized, permanent permanent openings
Positioning openings
Of Res.4: Res.5: opening less sizes, more | Res.4openings are Res.5 openings of Large openings allows
Openings | openings aligned in straight| openings aligned in straight | in number, different types | large in size large size more ventilation

line for continuous and
effective ventilation

line for continuous and
effective ventilation

of openings -roof top
openings, gables
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Table 11 comparison between residences with respect to sitandscaping, ventilation throughvarious phenomena

Ventilation Traditional Houses Contemporary House:
Site Res.l.ample vegetation, pond, | Res.2: ample vegetation, pon | Res.3: ample vegetation, pond Res.1.green around create Res.2 green around | Res.3:the large open spac
landscaping serpent grove serpent grove Ly microclimate create microclima and trees favor a
g SUN— . microclimate
. L2e
A\ j > @,
Res.5: ample vegetation, pon Building positioned in large Res.4 has very less
serpent grove parcel of land with vegetation Ly \ = setbacks and hence less
o all around.- creating a micro green space; Res.5 has
climate @ sufficient open space
@ around, but less trees and
D ground paved with
‘ impermeable tiles.
X
|
Ventilation Res.1.air change through gable, Res.3:wooden louvers Res.2 air vents, Res.3:roof top air vents,
through g permanent openin, straight openings
various wind trapping syster
phenomena with sloping overhar

e e

Res.4:permanent openings
above the windows and doors

Res.5:small permanent openin
of 1 inch square aligned
straight line

Opening aligned in straight
line causing a tunnel effect,
roof top air vents, permanent
openings

Res.5air vents in the
semiclose coutyard

Res.1,2&3 have
interpreted and
incorporated many
techniques from
traditional, 4& 5 has
courtyard in their design,
but later partially closed
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Table 12 comparison with respect to shading for walls an@penings & roof

RESIDENTIAL ARCHITECTURE OF KERALA

D

Protection Traditional Houses Contemporary House:
from sun,
rain insects
Shading for | Res.ldeep overhang, Res.2 deep overhang Res.3: deep overhang, Res.1 deep overhang, Res.2 deep Res.3 deep overhang,
wall and verandah, trees verandah, trees verandah, trees, building | verandah, trees overhang, tree trees
openings o YEAY | 3 o5
4 ]
Res.4 deep overhang, Res.5 deep overhan Verandah avoids the direc{ Res.4less shade with smal| Res.5:deep Res.4 & 5 lacks trees as
verandah, trees verandah, trees contact of wall with sun overhan shading. The depth of
\ £ e and protects from driving | overhang is much less
2 rain. The deep overhang for res.4. Walls of res.3
goes below the eye level is overexposed to sun,
and avoids sun glare. due to box form but
with the help of trees, its
shaded.
roof Res.1.ventilated double Res.2 double roof with attic | Res.3 double roof with Res.1.double roof with Res.2 flat concrete [Res.3 flat concrete roof

roof. Steep slope of 40°-45°

space ventilated throug
gable.
Steep slope of £-45°

ventilated attic space.
Steep slope of 40°-45°

g

concrete ceiling and steel trus
for frame of sloping roof paved
with clay tiles.

5 roof with slopec
overhang for shac
The overhang trag
the winc

with roof top ventilatior
and trussed slopir

pim—y

Res.4:double roof.

Steep slope of 40°-45°
S V&)

Res.5doubleroof with attic
space ventilated using gabl
Steep slope of £-45°

Double roof system has a
wooden ceiling, which
separates the roof from
the room below and a
sloping timber framed
structure paved with clay
tiles.

Res.4:double roof with
concrete ceiling and steel trus
for frame of sloping roof paved
vyith clay tiles.

Res.5 flat concrete
5 roof with slopec
overhan

Double roof system
provides a cool effect in|
the rooms. Flat roof
with roof top air vents
are also comfortable
compared to simple flat
roof like res.5
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Table 13: comparison with respect to built form andorientation and building materials used

RESIDENTIAL ARCHITECTURE OF KERALA

Minimizing
solar
heating &
max. cooling

Traditional Houses

Contemporary Houses

Built form
&
orientation

Res.1. with longer walls in
N-S,west walls & south wall
exposure minimized and
shaded with trees.

Res.2 west walls & south

shaded with trees.

wall exposure minimized and

Res.3 west walls & south
wall exposure minimized
and shaded with trees.

Res.1 west walls & south
wall exposure minimized
and shaded with trees.

Res.2 west walls

& south wall
exposure minimized
and shaded with
trees.

Res.3 west walls &
south wall exposur
minimized and shade
with trees

Res.4: west walls & south
wall exposure minimized
and shaded with trees.

Res.5 west walls & south
wall exposure minimized and
shaded with trees.

Best for the region

Res.4west wall and south
wall shaded by neighboring
building

Res.5 building
faces south with no
secondary shading

Shading methods are n
proper

D

Building
materials

Res.1 double layered laterite¢ Res.2 double layered

and timber for wall,
terracotta tiles and timber fo
flooring, timber framed roof
paved with clay tiles

laterite wall with space in

r between filled with soil and
utensils, terracotta tiles and
timber for flooring, timber
framed roof paved with clay
tiles

||

Res.3: single layered
laterite wall, terracotta tiles
and timber for flooring,
timber framed roof paved
with clay tiles

Res.1 brick, glazing and
concrete adds the heat
inside, but the proper
shading reduces the overal

Res.2 laterite used
for walls reduces
the heat, glazing,

| steel members and

Res.3 concrete hollow
blocks, glazing and
concrete builds up the
heat. Openings in the
wall are positioned high
so that it is strictly in
shade

Res.4 unburned clay brick
wall, terracotta tiles &timber
for flooring, timber framed
roof pvedwit clay tiles

o § )

Res.5 single layered laterite
wall, terracotta tiles for
flooring, timber framed roof
paved with clay tiles

The natural materials used
are resistive to heat and
helps to maintain a cool
atmosphere and white
washing the walls is also
effective in reducing the
heat.

Res.4 brick and glazing
adds the heat inside

Res.5: brick,
glazing and concret
adds the heat inside

The industrially
> produces materials do
not suit well.
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Table 14: comparison with respect to roof & shadingand cooling techniques

RESIDENTIAL ARCHITECTURE OF KERALA

Minimizing
solar
heating &
max. cooling

Traditional Houses

Contemporary Houses

Roof &
shading

Res.1.double roof system
with the air gap ventilated
using gable.

Res.2 double roof system
with the air gap ventilated
using gable.

Res.3 double roof system
with the air gap ventilated
using gable.

Res.1 double roof system
with the air gap ventilated
using gable.

Res.2 flat roof with
roof top air vents.
Shading by
overhang, louvers

Res.3 flat roof with
roof top air vents.
Shading by overhang,
louvers

Res.4: double roof system
with the air gap ventilated
using gable.

Res.5 double roof system
with the air gap ventilated
using gable.

The heat radiation from
the roof is made less
through the attic
ventilation.

Res.4:double roof system, bu
no provision for ventilation of
attic space- accelerates heat
buildup.

Shading by overhang and
neighboring building

Res.5: simple flat
roof- accelerates
heat buildup.
Shading by overhang

Roof ventilating
system has been
adapted in different
ways.

Cooling
techniques

Res.1 vegetation around the
building including serpent
pond, courtyard

Res.2 vegetation around
the building including serpent

grove, pond, courtyard
@ : e

Res.3:through vegetation,

courtyard i

EEaE

Res.1 through trees, water
court provided in the north
side

Res.2 trees, roof
top openings,
permanent minimal
openings

Res.3 trees, pond,
Roof top air vents, high
openings

Res.4 through trees and
ancillary structures around
the buildin

Res.5 through vegetation
around the building including
serpent grove, pond, courtyal

The ample open space with Res.4 semi covered

trees and a pond is a
dcommon feature; courtyard

in the building is the

another technique

courtyard, permanent
openings are absent

Res.5: semi
covered courtyard,
permanent
openings are
absent, mechanical
cooling is used

Except res. 4& 5, others
have included different
means for cooling in the
built form in the form of
openings.
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Table 15: comparison of residences with respect f@anning and built form

RESIDENTIAL ARCHITECTURE OF KERALA

Maximizing Traditional Houses Contemporary Houses
day lighting
Planning Res.1.effect of courtyard Res.2 through courtyard Res.3 through courtyard Res.1 central sky lighting Res.2 permanent Res.3central sky lighting
; " openings
Courtyard provides natural Res.4 central courtyard Res.5:semi covered Central courtyards and sky
light to the rooms around. covered with polycarbonate yard lighting as inspired by
‘ - traditional houses
facilitates more natural
light in the interiors.
Built form Res.1 dark interior when Res.2 small double panel Res.3:dining room- small Res.3 long glazed slits

windows are closed

hrough
the gap between the wall plate
and roof

window

Lighting through a series of
openings

opening

Fully glazed windows and
ample lighting

allowing plenty of light

Res.4 combination of glass and
wood- allows more light

Res.5 small sized opening
allowing less light

The opening sizes in the rooms Res.4 long glazed openings

are not sufficient & the
wooden paneling makes it
dark, when closed.

allowing more light

Res.5:large span
openings, able to open
fully and glazed

Glazed openings of large
size facilitates more natural
lighting.
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5.3 SOCIO-CULTURAL ASPECTS

5.3.1 The effect of socio-cultural aspects on theahsformation
5.3.1.1 Introduction

The traditional architecture of Kerala has its saWastuvidya and the houses are built with
local building materials. Houses are usually bhitlocal craftsmen well versed with the
local technology. Both technology and tools usedeveample.

Industrially produced building materials were ligencrete blocks, steel members, tiles etc
were used for construction of modern houses, wisch major change from tradition to
modern and symbolizes a transformation. The nudbeaily, the tendency of young people
for living alone, high land and building cost, wame&orking out and the fact that they do not
spent much time in home have indirectly affected mot adopting traditional design

strategies for new houses.

5.3.1.2 Transformation

Family structure and size:

In traditional time, extended family system presdiland house was a symbol of the
affluence. The higher classes with 15-20 membeds i@ houses of eight blocks (double
courtyard), twelve blocks (triple courtyard) etdiile the lower class people will be having a
single block structure callefkasala. The space requirements for these houses wertdimi

and optimum.

At present, with the nuclear family trend, the nded separate house for young people
increased and to accommodate modern facilitiessplaee requirements are much high and

even though the family size is less, the tendesty create big houses.
Way of living:

The means for gaining livelihood in traditional dayas mainly agriculture and this brings

the necessity for a safe and secure place fomgttine grains. In traditional houses, the store
room and the prayer room where the grains and kkdaaare stored, are combined together
and positioned in the central part of the westdotk so that it faces the east, which is

considered to be auspicious.
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With industrialization, the dependency on agricdtweduced and thus the importance of
granaries also reduced. Also, the scarcity of it@teand timber caused in the focusing of
factory made products for construction. With thgibeing of industries and people working

in towns, their choice of land remained in the tatgelf and since the land value is high, the
size of the plot available for construction alsdueed. These resulted in concrete jungles

with less trees and open space.
Religion:

The traditional house is set in harmony with theurea The positioning of trees in auspicious
locations as instructed iWastuvidya and serpent grove for protecting the biodiversity,

positioned in the eastern side of the large pletexamples of their worshipping of nature.

At present, the trend is towards landscaping themamaspace for improving the aesthetics

rather than planting the trees according to thaiofable positions.
Safety:

The houses had fencing along the site boundaryheithboos or coconut leaves and wooden
gate with gate house for the access. With the aility of new materials, the fencing
changed to more strong compound walls of brickpestetc with gates of cast iron, stainless
steel, etc. Since laterite, mud, palm leaves, ribfinber etc. were the materials available,
strong and easily available laterite was mostlyduse walls. In some houses, double layered
laterite blocks with the space in between filledhngoil and utensils, measuring to a width of
80cm were used for outer walls, which were goodntlaé¢ insulators. Later brick which is
more strong and cheap than laterite was used ftis.\Widne timber frame and the Mangalore
tile paving used for roofing, which was highly chte responsive, was replaced with concrete

because of the strength and large spanning capesili
Privacy:

The arrangement of rooms around the courtyard avthd direct visual contact into the
rooms. Each and every functional spaces of thetitvadl house were enclosed with solid
walls. In houses for higher class people, a sleeppom was intended for a small family,
whereas in middle class families, the rooms weréntdrconnected with no or less privacy

within the members.
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At present, with the impact of western culture aed technology, openness or transparency

took the place of enclosed spaces.
Social interaction:

Verandahs were the chatting and playing spaceth®omen and the children respectively.
The rear verandahs and courtyards were mostly bgethe women of the family. The

courtyards, ponds, etc were the means for intenacti the house level.

The busy nature of the people and the various othedes of interaction may have
influenced in the absence of verandahs in mogdtefitodern houses.

Life style:

The lifestyle of the traditional people of Keralasvsimple. They give much emphasis on
health, hygiene and education. They are also pdaticn ensuring cleanliness, healthcare and
physical quality of life. The brass utensil whichplaced on the entry steps of the traditional
house was meant for cleaning the foot of the pebpfere entering the house. Absence of
furniture was another important feature. Tgamukham or the sit out has got a reclining
chair for the elder male member to sit and a ptatfwith inclined back rest or theharupadi

for the guests. The long dining hall was intendadfécilitating the people to sit in rows on
the floor for having food. In order to meet the ihah washing hand before and after having
food, water will be kept on a utensil in the ougésickrandah. With the development of dining
table, the size of the dining room reduced. Thasparent nature of the modern culture
eliminated the enclosures of the traditional c@tand the concept of open dining came.

The concept of separate kitchen and rear verandasb meant to avoid the smoke and heat
from the kitchen and also to provide a working sp#r the women of the family. With the
development of technologies, the kitchens are steskeand also the women do not want to
be separated from the family, which led to the ephof open kitchen as a part of the house
itself. In traditional houses, instead of cot, mais used to spread on the floor for sleeping.
The room size was also small to accommodate a stoélland a table. The combined
dressing area and space for urinal near the slgepom of the traditional house is similar to
the current toilet cum dressing space. Toilets vpéaeed far away from the house because of

hygienic reasons and due to the lack of propemdga system. With the development of
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technology, plumbing lines and sewage lines coakllg be installed through the walls and

floors and this made an end to the detached tletept.

5.3.1.3 Conclusion:

The influence of socio-cultural aspects in the ¢farmation is much greater. Even though the
inside of the house is of entirely internationglestthe outer design follows that of tradition.

This shows the attachment to the traditional oktlawd to keep a regional identity.
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5.3.2 Comparison between traditional and contemporg houses
Table 16: comparison of residences with respect family structure, size and way of living

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Res.1 extended family with
15-20 members

Res.2: extended family with
20-25 members

Res.3 extended family

with 12-14 members

Res.1 nuclear family
of 4 members

Res.2 nuclear family
of 4 members

Res.3 nuclear family
of 4 members

Family
structure &
size Res.4: extended family with| Res.5 extended family with | The space requirements | Res.4 nuclear family | Res.5 nuclear family | The space
10-12 members 8-10 members were optimum. of 4 members of 4-6 members requirements are more
F T " ,jm to accommodate the
£ j"w" modern facilities.
Res.1 grain store and prayer Res.2:grain store and Res.3wooden ladder to thg Res.lhouse set in Res.2 house setina | Res.3 house setin a
as the central space underground store attic space, used as store.| 530nf plot near the residential area 1/2km | residential area
highway from the highway. Plot | concentrated around a
area- 430rh temple, and the plot size
is large.
Way of )
living Res.4:prayer room and store¢ Res.5 store room facing east| Agriculture based, the need Res.4 house setina | Res.5 House setin a | Big mansions in small

as the central space

for granary, house set in
large plot (approx. 1 acre)
and used natural materials

340nt plotin a
residential area, %2 km
from the NH-bye pass

640nt plot in a
residential area, %2 km
from the NH-bye pass

plots with less open
space and vegetation
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Table 17: comparison with respect to safety and pvacy

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Safety

Res.1 fencing with bamboo
or coconut leaves and
wooden gate with gate houg
for the site. The outer wall ig
constructed with double
layered laterite.

Res.2: fencing with bamboo

egate with gate house for the
site. The outer wall is
constructed with double
layered laterite, with the in

and utensils.

or coconut leaves and woodeg

between space filled with san

Res.3 fencing with
nbamboo or coconut leaves
and wooden gate with gate
house for the site. The outs
wall is constructed with
single layered laterite wall.
d

Res.1 compound wall
with brick, wooden
gate house with steel
ertrussed sloping roof
paved with Mangalore
tiles to get the look of a
traditional house

Res.2 compound wall
with concrete blocks
which is economical

and easily available.

Res.3 compound wall
with concrete blocks

easily available.

which is economical andl

Res.4: fencing with bamboo
or coconut leaves and

wooden gate with gate housg
for the site. The outer wall ig
constructed with clay bricks

Res.5 fencing with bamboo

egate with gate house for the
site. The outer wall is
constructed with single
layered laterite wall.

or coconut leaves and woodg

The roof system followed

nin traditional houses is
not that safe as one can
remove the tiles and do
burglary.

Res.4 compound wall
with concrete blocks
which is economical
and easily available.

Res.5 compound
wall with concrete
blocks which is
economical and easily
available.

The roof is done with
concrete because of its
strength and less
maintenance.

Privacy

Res.1 introvert nature of

the courtyard house avoids
the direct visual contact into
the rooms. All the rooms are
separated with walls.

Res.2: introvert nature of the
courtyard house avoids the
direct visual contact into the
rooms. All the rooms are
separated with walls.

Res.3 introvert nature of
the courtyard house avoidg
the direct visual contact
into the rooms. All the
rooms are separated with
walls.

Res.1 open dining and
the other rooms openin
to the family living/
dining space.

Res.2 open dining and
g open kitchen visible
from the living room.
Along with the living,
the whole space acts a
a hall.

Res.3 open dining and
open kitchen. The layou
of the furniture
separates the spaces fg
5 living and dining.

—

=

Res.4: introvert nature of

the courtyard house avoids
the direct visual contact into|
the rooms. All the rooms ar

Res.5 introvert nature of the

courtyard house avoids the

direct visual contact into the
e rooms. All the rooms are

separated with walls.

separated with walls.

All the functional spaces
were separated with walls

Res.4 open dining
visible from the entry to
the house

Res.5 open dining
visible from the living
room

Less partition walls.
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Table 18: comparison between residences with resgdo social interaction and life style

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Res.1: verandahs, courtyards

Res.2: verandahs, courtyards

Res.3:verandahs, courtyards

Res.1: verandahs,
courtyard as elements to
keep the identity of

Res.2: reclining seats.

Res.3: long platform in
the sit out and the sitting
space near the window.

. tradition
. SOCIa_'I Res.4: verandahs, courtyards | Res.5: verandahs, courtyards | As it was a joint family, more | Res.4: Res.5: front verandah Space requirements
interaction common spaces required. Reclining seats in the increased. Instead of
verandah and balcony. verandahs, courtyards
and family living as
common space
Res.1 sit out/ poomukham Res.2:entry Res.3long verandah Res.1 sit out/ poomukham Res.2 reclining seats Res.3: sit out
2 room-{§# g B :
kitchen. A / — o,
kitchen is af+iving room Living room Living room
extended  roomnj =
the mai
ith attache S!eeping room-| 4 Slelepir]g room-| 4 S!eeping room- Open E Open
urinal and Wl.th attached 4 which is connected tg ¥ W|_th attached kitchen & kitchen &
ressing room urlnal. and iother rooms toilet & dressing dining dining
Life style dressing room (il room _u
Res.5 sit out

Res.4: entry to the hous

Living room

Sleeping
room-  with
attached toilet

Res.5:entry to the house

Sleeping
separated

room-

Separate rooms for various
functions- optimum sizes to
accommodate the minimum
things. An entire family used
to sleep in a single room.
Sleeping room with dress
room and urinal facility.
Separated kitchen and dining
room adjacent to it.

=

= S

Living roomr

Spaces with less
partitions. Separate
rooms for the members.
Room sizes are big so as
to accommodate modern
facilities. Bed rooms with
attached toilet facilities
and dressing spaces.
Concept of open kitchen
and open dining space.
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5.4  MATERIALS AND CONSTRUCTION TECHNIQUES
5.4.1 The effect of materials and construction témiques on the transformation

5.4.1.1 Introduction

The traditional houses are built with local builglimaterials. Houses are usually built by
local craftsmen well versed with the local techiggioBoth technology and tools used were

simple.

Industrially produced building materials were ligencrete blocks, steel members, tiles etc
were used for construction of modern houses, wisch major change from tradition to

modern and symbolizes a transformation.

5.4.1.2 Transformation

Wallls: The space used by the walls of the traditional baugs much more. This was mainly
because of the less choice of materials and the foeelouble storeyed houses. In res.1 & 2,
tapering walls with base thickness of 48 and 8@eesvely were used. About 23.6% and
26.5% respectively of the total floor area wereduk® walls. In the other residences also
nearly 20% of the floor area is used. In the nesidences, with the new materials, this trend
has changed. The percentage of wall in res.1 cam&8% with the use of 24cm brick and
open planning, 13.7% for res.2 with the use of 28aick laterite and open planning, 9% for
res.3 with the use of 15cm hollow blocks and opkmmng, 14% for res.4 and 13.5% for
res.5 with the use of 24cm brick. Reducing thekiéss of the wall has helped in reducing

the floor area and thus the cost of construction.

Considering the place adaptive qualities of theenmt, the traditional materials were
natural and hence suitable for the region. The naddeused in the selected contemporary
buildings were brick, laterite and hollow blocksit @f which laterite is the best one, but it is
scarce. Brick is easily available and strong & dwllbrick is economical and good thermal

insulator than brick, but both are not suitabletfa region.

Foundation: In traditional houses, rubble or laterite was uf®dthe foundation works. In

contemporary houses also the same material usbas/éd. Concrete is also used.

Flooring: The choice of materials for flooring was limiteddiay, terracotta tiles, timber etc.
They all were good in providing a cool atmospherée interiors. In the selected case study,

terracotta tiles and timber was used as the flgonraterial. In the case of contemporary
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residences, material choice is more. Wooden flgpisngood for the climate, but expensive

as it is scarce.

Structural system: In traditional houses load bearing walls were usedupporting the roof

and timber, which was easily available used assthectural member for spanning. Wooden
members and arches were used for spanning openvhgd) limited the size of openings to
1m. In contemporary houses, instead of timbercia which is more strong, durable and
economical is used. Concrete lintels were usedpanning openings, which affected in the

large size openings.

Roof: Double roof system with timber framing paved wgither palm leaves or clay tiles is
the roof style of traditional houses of Kerala. Thef is a dominant feature in the design and
it gives a unique appearance to the built formthie selected case study of contemporary
houses, res.1& 2 have used the same type of rabfdifferent material. The material used
for sloping roof is steel truss paved with Mangalttes. The ceiling is done with concrete.
The advantage of this kind of roof system is tha, heat radiation from roof can be reduced
and at the same time, whenever an expansion has tlone, the lightweight roof structure
can be easily removed. The res. 2& 3 have empldi&idroof system with air vents in the
ceiling, which helps to ventilate the ceiling, thley reducing the heat radiation from roof.

Res.5 has used the simple flat roof with concretech builds up the heat with the radiation.

Openings: Wooden paneled doors (double door) and windowsaaremmon feature of the

traditional houses. Wood reduces the heat radiatmhthe amount of reflected light will also
be less. Teakwood is commonly used. Whereas ineogrdrary houses, glazed openings
maximize day lighting through direct as well adeetion light. Such openings build up the

heat through radiation through glass even if winslane closed.

Columns: Wood and laterite were the common materials usetraditional houses. In
contemporary houses, res.1 & 4 have used woode&maoasl, so as to get the appearance of a
traditional house. Res. 3 has used steel columius |a@erite and brick for res.2 & 5

respectively.

Exterior finishes: Lime mortar with admixtures of vegetable juicesised as the wall finish

in traditional houses. The white color reflects theat and hence keeps the interior
temperature less. Red/Black oxide with a local wixegg white batter and lime is most
commonly used for flooring, which gives a rich @hiron polishing. The selected
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contemporary houses had followed the trend of eitftete finishing or exposed walls. The
wall is painted with white exterior emulsion whigha characteristic feature of traditional

house and reflects the heat.

5.4.1.3 Conclusion:

The influence of materials and construction tecbgpl on the transformation is being
discussed here. The elements of traditional desigtems are used in the cases of the
contemporary buildings with new technology and make With the introduction of the new

system, the place adaptive qualities shall alscopsidered.
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5.4.2 Comparison of traditional and modern houses
Table 19: comparison with respect to materials usefbr walls and flooring

Traditional Houses Contemporary Houses
Res.1 Laterite used in double | Res.2: cavity wall syster-double |Res.3laterite wall- 35cm thick,| Res.1 brick, which is Res.2 laterite wall 25cm Res.3 hollow concrete
layer. Wall thickness: outer- layered laterite wall with the gap cheap, easy available, go easily available, economicathick & not plastered. Goc | blocks of 15cm thick-
48cm & inner- 33cm. 23.6% of | filled with sand and utensils. Walthermalinsulator. 18.5% of the | safer used. 23cm thick. theimal insulator. 13.7% of | unplastered. Economical
the total floor area left for walls.| thickness: outer-80cm,inner-40ctfioor area for walls Thermal insulation less tharthe floor area for wall than brick. Thermal
g : laterite. 13% of the floor - conduction better than

| Safety & thermal
insulation were the
major factors.
26.5% of the total

brick, more economical &
durable, provides faster
construction. Only 9% of
the floor area for walls.

area for walls.

walls floor area for walls.
Res.4:unburned clay bricks of | Res.5 laterite wall- 35cm thick, | Laterite gets stronger and Res.4 brick, which is easily| Res.5 brick, which is As the thickness of the
30cm thick. Clay was locally easily available, good thermal durable with exposure at available, economical, safer easily available, wall is reduced, the
available. Good thermal insulator. 17% of the floor area | atmospheric air. The space | used. 23cm thick. Thermal | economical, safer used. usable space in the
insulator. 18% of the floor area | for walls. used by the wall is much insulation less than laterite.| 23cm thick. Thermal building is increased
for walls more. 14% of the floor area for insulation less than laterite.
walls. 13.5% of the floor area for
walls.
Res.1 terracotta tiles for Res.2:terracotta tiles for ground| Res.3terracotta tiles for Res.1 Cementconcrete | Res.2 ceramic tiles over | Res.3 red oxide over
ground floor. Wood for upper | floor. cow dung for finishing the | ground floor. Wood for upper| and paved with wooden concrete floor slab. cement concrete. Less
floor paved with terracotta tiles.| rammed earth floor. Wood for floor. panels gives coolness & the expensive, low
upper floor paved with terracottg elegance of traditional maintenance and durable.
tiles flooring, but expensive. Provides a cool effect.
[ || .
3
]
flooring Res.4: terracotta tiles for Res.5 Terracotta tiles for ground The choice of materials Res.4 red oxide over Res.5 vitrified tiles over | Material choice is more,
ground floor. Wood for upper | floor. were less, Natural material | cement concrete. Less cement concrete, wooden flooring is good
floor paved with terracotta tiles. used provides a cool expensive, low mgintenance expensi_ve, builds up in_sid(l for the climate. Clay tile
atmosphere. and durable. Provides a cogl heat. Gives good finishing

flooring which suits
well for the climate, has
not been used in any of
the houses.

effect.
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Table 20: comparison with respect to structural sym and roof technique

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Structural
system

Res.1 load bearing tapering
walls and timber for spanning

Res.2:load bearing tapering wall
and timber for spanning.

5 Res.3:load bearing laterite
walls of even thickness and
timber for spanning

Res.1 Load bearing
walls and concrete for
spanning.

Res.2 load bearing walls
and concrete for spanning

Res.3 load bearing walls
and concrete for spanning,|
>

Res.4:load bearing wall and
timber for spanning.

Roof

| s
Res.1 timber for the ceiling
and the frame work and covere
with clay tiles. Double roof
system for thermal insulation.

Res.5. load bearing wall and
timber for spanning

Timber, which was easily
available used as the structurg
member.

Res.4 load bearing wallg
land concrete for spanning

Res.2: timber for the ceiling and

J the frame work and covered with

clay tiles. Double roof system for|
thermal insulation.

Res.3 timber for the ceiling
and the frame work and
covered with clay tiles. Doublg
roof system for thermal
insulation.

Res.1 double roof system
with concrete flat roof, for
safety reasons and steel
trussed sloping roof paved
with Mangalore tiles for
keeping the identity of
tradition. The whole
system reduces the heat
radiation from roof.

Res.5 load bearing wallg
and concrete for spanning

Scarcity of timber resulted
in the use of industrially
produced materials.
Concrete which provides
safety, economical and
easily available is used.

Res.2 concrete flat roof,
for safety reasons.
Provision for air vent is
provided to minimize the
heat radiation from roof.

Res.3 concrete flat roof,
for safety reasons.
Provision for air vent is
provided to minimize the
heat radiation from roof.

Res.4: timber for the ceiling
and the frame work and covere
with clay tiles. Double roof
system for thermal insulation.

Res.5. timber for the ceiling and

J the frame work and covered with

clay tiles. Double roof system for|
thermal insulation.

Teak wood is commonly
used. More maintenance, not
safe

Res.4 double roof
system with concrete flat
roof, for safety reasons an
steel trussed sloping roof
paved with Mangalore tiles
for keeping the identity of
tradition. The whole
system reduces the heat
radiation from roof.

Res.5 concrete flat roof,
for safety reasons. Absend

f of roof ventilation builds
up the internal heat due to
the radiation.

Less maintenance, safer,
edurable
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Table 21: comparison with respect to exterior finises and foundation

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Res.1 wall finished with lime

plaster. Black oxide with a local
mix of egg white batter and lime
for polishing

Res.2: wall finished with lime
plaster. Black oxide with a local
mix of egg white batter and lime

for polishing

Res.3: wall finished with
lime plaster. Floor not
polished. Column finished
with egg white and lime to
get a shiny appearance.
— eI

Res.1 Painted with white
exterior emulsion which is a
characteristic feature of
traditional house and reflects|
the heat

Res.2 Absence of any
finish for the exposed wall
The rest is painted. The
texture of the material
helps to scatters the
incident heat and reduces
the radiation to the
interiors.

Res.3 Absence of any
finish. The texture of the
material helps to scatters
the incident heat and
reduces the radiation to the

interiors.

b

Exterior
finishes
Res.4: wall finished with lime Res.5 wall finished with lime Lime mortar with Res.4: Painted with white Res.5 Painted white The same color choice with
plaster. admixtures of vegetable exterior emulsion which is a | exterior emulsion which is| the tradition shows the nee
; juices. The white color characteristic feature of a characteristic feature of | for a continuity in one sens
_& reflects the heat and hence| traditional house and reflects| traditional house and and also the advantage of
. keeps the interior the heat reflects the heat the white.
temperature less. Red/Blagk R 7| -
oxide with a local mix of 1 |
egg white batter and lime
most commonly used, giveg
a rich shine on polishing.
Res.1 rubble used for the Res.2: rubble used for the plinth| Res.3: rubble used for the | Res.1 rubble used for the | Res.2 rubble used for the| Re<.3: rubble used for the
plinth and basement. and basement plinth and basement plinth and basement plinth and basement plinth and basement
Res.4 rubble used for the plinth Res.5 laterite used for the plinth | Rubble and laterite were Res.4: rubble used for the Res.5. rubble used for the The choice of materials is
foundations and basement and basement the only choice of plinth and basement plinth and basement more. Other than laterite

materials for the
foundation. Usually
laterite plinth is plastered
with lime mortar. Laterite
mostly used for single
storeys and rubble for
double storeyed

constructions.

and rubble, reinforced
concrete is also used.
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Table 22: comparison with respect to materials usefbr columns and openings

RESIDENTIAL ARCHITECTURE OF KERALA

Traditional Houses

Contemporary Houses

Res.1 wooden paneled doors
and windows; Wooden louvers

Res.2: wooden paneled doors
and windows; Wooden louvers

Res.3: wooden paneled doors
. and windows; Wooden louvers

Res.1 glazed windows and
wooden paneled doors. Full
size windows allow natural
light to maximum, at the
same time builds up the
temperature inside through
radiation through glass. The
presence of verandah and
deep overhang prevents the
direct exposure of the
windows to sun.

Res.2 glazed windows
and wooden paneled door
& steel louvers, which is
economical and at the
same time establishes
continuity with the past.
The deep overhang
prevents the direct
exposure of glazed
windows.

Res.3 fixed glass for
5;slits, folding glass windowsg
awning windows, wooden
paneled doors.

Fixed glasses and less
opening seems to build up
the heat inside but it is less
felt.

openings
Res.4: wooden paneled doors| Res.5. wooden paneled doors Teak wood is commonly used. | Res.4:glazed window panels| Res.5. glazed window Glazed openings maximize
and windows. Colored glasses and windows; Wooden louverg Wood reduces the heat wooden paneled doors. No | panels, wooden paneled | day lighting through direct
were also used for windows. B radiation and the amount of measures for avoiding the doors. No measures for as well as reflection light.

- reflected light will also be less. | direct exposure of the avoiding the direct Builds up the heat through
windows. Hence it builds up | exposure of the windows. | radiation through glass
the heat inside. Hence it builds up the heat even if windows are closed.

inside.
Res.3:wooden and laterite Res.1 wooden columns, Res.2 laterite columns Res.3 steel columns
columns establishing a continuity with which are economical and
i the past less space consuming.
columns Res.4: Res.5. wooden columns Wood and laterite were used Res.4: wooden columns, In res.1 & 4, the intention

Brick columns

because of the easy availability|
as well as the structural capacit]

establishing a continuity with
y.the past

behind the provision of
wooden columns, which is
expensive, similar to
tradition is to keep the
identity of tradition. In
other cases other
economical methods are

opted.
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Chapter 6

SUMMARY & CONCLUSION

6.1 Summary of the study

Throughout the study, the transformations of tltendtalone residences based on various
aspects influencing the house form were analyzéd. study identifies and analyses certain
characteristics of the traditional architecture afthis continued in the contemporary designs

as well as those which are imitated.

While analyzing the effect of principles and eletsen was found that some of the strategies
of the traditional houses are blindly followed ihet contemporary buildings without
considering the reason behind it. In some casestréditional wisdom is being completely

neglected.

The analysis based on climatic aspects, showdhbataditional houses had better solutions
for most of the problems arise by the climate. Thatemporary houses have interpreted
many of the concepts of tradition in a useful wagr example, the straight alignment of
openings, double roof system, air vents at rooéllewrse of permanent openings, courtyards,
deep overhang for shading, the wind drawing teamobf the sloping roof etc. are some of
the concepts of tradition which are being interpadeand used in the new residences. The use
of climate responsive elements is comparativelg lasthe contemporary residences which

have to be considered seriously.

The introduction of new materials and technologyg hevolutionized the trend followed for
thousands of years. The sloping roof constructigh mber which is a unique style of the
architecture of Kerala is now being done with stee$s which is less time consuming and
economical. The integration of place adaptive dqualialong with the usage of new materials
has been seen in some cases of the selected stdadsis relevant.

The socio-cultural aspects are the major onesantrdgmsformation. The way of life of the
people had great influence because the large geanhavhich were a necessity is no longer
exists. With the breakup of joint family systeme ttoncepts of big mansions were avoided.

The change in life style has a direct impact ontthesformation as we can see that the need
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for incorporating modern facilities has affectedtlie increased space requirements and the

concept of enclosed dining and separated kitchangdd to open dining and open kitchen.

6.2 Conclusion

It can be seen that there have been a strong oramation in the physical characteristics of
the house. The arrangement of spaces in the howbésd) once followed the geometrical
rules and regulations are now following the geognefrplots available. The multi-functional

spaces are entirely replaced with single-functisacss.

The physical changes happened along with the wamstions in the socio-cultural aspects.
The extended families were replaced by nuclearlf@sniThe way of living and the life style

of the people have changed a lot.

As time passes, and with change of life style, nkeds of the person also changes even
though many physical and physiological needs suchha need for openness, airiness,
privacy etc. remain unchanged. Even though somecespf the traditional architecture were
valuable and rich, the same system cannot be felfioteday because the conditions under
which traditional architecture evolved have changed no longer exist today. People always
have the tendency to come back to their base eulthich is visible in their adaptation of the
traditional characteristics. The integration of ¢iradaptive qualities such as new building
materials, construction methods and structuralesystalong with traditional design systems
can be done without affecting the place adaptiadities of the design. So it is important that
the architects and designers should try to incaigothe traditional wisdom into the modern

houses, rather than adopting the new technologiss&h.
6.3 Utility of the study

The present study has analyzed the relevance dinady of traditional systems for
adaptation in contemporary design practices. Theéysidentifies certain built forms and the
features which integrates the traditional wisdonthwagontemporary building materials and

construction methods without disturbing the plagepive qualities of the design.

6.4  Scope for future research

The kind of analysis done in the study is purelghéectural. There is scope for further

improvements in the methodology.
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The comfort level in terms of wind, temperature dtamination can be analyzed and
compared with the traditional houses so as to whaled how efficiently the contemporary

houses have used the traditional wisdom.

In conclusion, the present research will createramess among the designers to include the
traditional wisdom to the contemporary design saoasitegrate the time adaptive qualities
such as the advanced materials and constructibmaéxgy with the place adaptive qualities

of the design.
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ANNEXURES

ANNEXURE 1
Questionnaire for the interview with architects:

1. What style has been followed during the desigmefresidence?
2. Is there any traditional characteristic featuréhim building? If yes, what are they?

a. Are all the above mentioned features approftiditges, how?

b. What are the outstanding components that retleet characteristic traditional

features in the building?
c. What is the ambiance brought about by the iatht features in the building?

3. How the transformation is done?

4. Have you used traditional building materials?

5. Traditional features are used for its functionalitytuse or they are used to satisfy
the traditional identity or both?

6. How do you compare the spatial configuration inrybuilding and the traditional
ones?

7. While designing a building, what do you prefer-ditenal style or contemporary?
Why?

8. What are the other potential aspects of traditi@mehitecture that can be adapted to

new buildings?
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ANNEXURE 2

Questionnaire for the interview with occupants:
1. What do you like from traditional Kerala architec®

Is there any traditional characteristic featuréhim building?

3. Are all the above mentioned features appropridtg@d, how?

4. What are the outstanding components that reflecthfaracteristic traditional features
in the building?

5. What is the ambiance brought about by the tradaliteatures in the building?

6. Are you satisfied with the spaces inside- in teahfunction and comfort?
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