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Understanding role of Local and Royal Engineersin
19th Century India though Literature sources

Dr. Vaidehi Lavand
PhD, Professor
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Email: vaidehilavand@hbrick.edu.in
Ph. +918551902204

Absract :

Colonid rule had influenced 19th-century eclectic
architecture asaformof imperid expressioninIndia
European conceptsof architecturereached theAdan
subcontinent through visuals, literature such as
treatisesand Manuals published by Roya engineers,
paintings, and pattern books. Royal engineers
worked in collaboration with local engineers,
contractors, and masons giving identity to many
historic townsin their way. Severd instancesfrom
thisNeoclassical, Neo-Gothic and I ndo-Saracenic
phasesareevident inIndia

Local dialects, culture, people, accessihility,
security, Materia variationsconstruction techniques,
and traditiona knowledgeof local contractorsand
artisanssometimesaleviated and occasondly made
thenewly developed architectural edificesvulnerable
too. Thisresearch paper triesto compile literary
resources available to understand different
approaches adopted in the process of organizing
and implementing architectural projectsin India
during the 19th century. Researchisconducted with
the help of manuscripts, archival resources and
secondary resources.

K ey words: EdecticArchitecture, Royal Engineers,
Local Contractors, Eclectic Architecture, Treatise
and Manuals

Introduction:

While understanding the context of 19th century
architectureinIndiait isnot just enoughto analyze
architecture in isolation from society and

adminigtrative forcesthoseaffected inthe creation
of 19th century eclectic styleinIndian soil. Changes
inAdministration had avery significant impact on
overall social sygemsexistinginIndia. Starting from
British East India Company to the monopoly of
Victorian reign India had gone through severa
changes. Britishgovernors-generd headquarter was
located in Cacutta. After the mutiny of 1857 East
India Company handed over the governance to
Queen-Empressin London whose representationa
power intheform of Viceroy settled in Calcutta.

Systemic changesinfluencing education, socid
hierarchy, top to bottom approach and cultural
changeswe could observeduring thisperiod. Figure
1 Macro and micro level changes could be observed
in terms of Macro level changes such as Town
planning Technology suchas Railway, power loom,
in architecture Construction techniques and
Materials. Whereas at Micro Level Typological
variations, adaptation of western Architectural
models, Detalls, Style and at the end formation of
Cultural Symbols could be seen significantly.
Vocabulary of existing medieval towns changed to
module of Grid Iron pattern.

Intermsof architectura language, it wasprobably
sampler theoreticaly for the engineersand officers
to congtruct the built formintheir known language
rather immediate adaptation of Indian traditional
form.

Thefocusof research paper isupon how literary
sourcesprimarily such asArchiva sources, treatise,
manuals, pattern books, professional papers
(Brandreth, 1879) in I ndian engineering and many
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“Devine Narratives Through Medium Of Arts’:
Temple Architecture and Classcal Dance Forms

1. Sireesha Mutnuri
Author
SMEF sBRICK School of Architecture,
Pune, Maharashtra

2. Vaidehi Lavand & Suraj Bhunje
Co-Author:

Absract :

“Expressing divinity and culture through a
mediumof narratives.”

This study explores the intricate relationship
between temple architecture and classical dance,
focusing ontheBrihadishwaraand Natargjatemples
in South India. Analyzing case studiesand articles,
it examines connections between Kuchipudi and
templeiconography, emphasizing spatial geometry
and the Natya Shastra' sinfluence on design. The
research highlightsthe symbiotic relationship where
architecture and danceinspireeach other. It aimsto
rekindle Kuchipudi’s essence and advocate for a
habitat integrating templeeementsto support artigs
Thisinitiative seeksto preserve Kuchipudi’sheritage
in Andhra Pradesh, ensuring cultural traditions and
fostering holistic growth acrosseconomic, lifestyle,
and cultura dimensions.

K ey Words: divinity, narrative, Temple architecture,
Symbiotic relation, Kuchipudi heritage.

INTRODUCTION :

I ndian mythology amsto procuredivinity, sanctity,
and prosperity through storytelling, expressad through
music, dance, painting, and design. Theevolution of
artsand occupationsistied to historical movements
in Vedas, Puranas, and shastras, where the art of
designing evolved into architecture. Smilarly, dance
formsdeveloped from principlesintheNatya Shestra
King Indra srequest to Vishwakarmafor atheater
mearked thebeginning of Indian classicd danceforms,
demongtrating the paralel evolution of architecture
and dance. Temple sculptures and devadasis

performancesillustrate the deep interrelation and
coexistence of thesearts Templearchitecture, based
on cosmic geometry fromthe Natya Shastra, uses
goatia orientation to express divinity. Sculptures
depict humanfiguresin dance gestureslike mudras,
bedas, mandalas, and charis, aming to convey sories
and create a serene aimosphere. This connection
shows how temples and performing arts mutualy
ingpireeach other, blending history and traditions.

1. LITERATUREREVIEW:

1.1. NARRATIVES AND INTRICACIES
PERSPECTIVE
Perspective shapesthe storytelling process,
capturing the essence of a story’s motive.
Spaces, likegories, convey narrativesdirectly
or indirectly. To maintain the essence of a
gpace, variousart forms and elements—such
as light, orientation, and structural
components—are used. These elements
interrelate intricately to expressthe space’s
essence. Temples, for instance, guarantee
peace, calm, and divinity, achieved through
these dementsand inspired art forms.

PLANNING PRINCIPLESOFTEMPLE
ARCHITECTURE

A Hindu temple’'sfloor plan symbolizesthe
mandala in sacred geometry, precisely laid
out to reflect cosmic principles. Thismandala,
typically anine-square grid, isdivided into
amdler squares, each representing adeity with
uniqueattributes. The VasuPurushaMandda
serves as the basis for Hindu temple

1.2
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L ooming elegance in architecture: Integration of
patola patterns in architectural fabric

Keshav Agrawal
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SMEF sBrick School Of Architecture, Undri, Pune
E-mail : hoackeshavagrawa @gmail.com

Absract :

For centuries, Patola sarees have epitomized
Indian textile artistry, distinguished by intricate
geometric motifsand avibrant color palette. This
paper focuses on an exploration of the seamless
possible integration of these iconic Patola saree
motifsinto thefabric of contemporary architecture.
Embracing the geometric elegance and rich hues
inherent in Patola, the study delvesinto the nuanced
trandation of these elements onto architectural
canvases, envisoning adialogue betweentradition
and modernity. Architectural elements such as
facades, pergolas, staircases, flooring tiles, pivoted
panels, glass panels, and installations become the
tactile medium for this creative intersection. The
methodology encompassed amultifaceted approach,
employing visual analys's, case studies, and design
correlations of Patolasaree design dementswithits
possible integration in architectural fabric. This
researchisaso supported with interviewsof experts,
locd artigtsetc. Theinferences and andysisindicates
creative synergy not only visually enriching but also
contributing to architectural spaces and cultural
heritage. Thisstudy highlightsthe tangible benefits
of theintegration, correlative desgn opportunities.
It further fosters a deeper connection between
traditional craftsmanship and modern architectura
expresson.

Key Words : Patterns, Patola Saree, Geometric
Motifs Architecturd Integration, Culturd Expresson,
DesgnInnovation, Architectura Fabric

1. Introduction:

The bright symphony of colors and elaborate
geometric motifs adorning Patola sarees have
contributed to its timeless beauty and embedded
themsdlvesinto | ndian culturefor generations(Mili,
2014). Asarchitectura relmsdevelop, appreciating
thewedth of cultura legacy becomesmorethanjust
anartistic endeavor; it also becomesaduty to create
narrativesthat endureover time (Garg, 2020).

Representing the heartland of Gujarat, India,
Patolasareesareatributeto thebrilliance of ancient
Indian textile workmanship. Their geometric
accuracy and kaleidoscope of colors convey
historica narratives and skilled craftsmanship that
havelagedthetest of time. Culturaly sgnificant and
rich in motifs (Mili, 2014), Patola sarees offer a
chancetoincorporatethese soriesinto thestructure
of our constructed environment.

Image 1.1. Patola Sarees: Navratna Bhat
Green (L) & Vohra Gaji (R)
Source : Ar. Rahul Salvi
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Durga Puja; An ephemeral expression of Art,
Architecture and Culture in Kolkata

Prajakta Chakravarty
Asociate Professor
SM E F'sBrick School of Architecture, Pune

Absract :

Thisresearchintendsto delve into the cultural
tapestry of Durga Puja* in Kolkata, emphasizing
itsrole as a community expression of art, craft,
and architecture. Focusing on the cultural
contextuality, it examines how the Puja Pandal,
becomes atransient manifestation of Indian art,
on the canvas of the City, within the Bengali
neighbourhood or a“Para.”? The entire City comes
aliveto celebrate, becoming astage, pampering
the people with multi-sensory experiences.

The article uses a step-by-step methodology
of analysis, that dissects Durga Puja, through
transformation of the Bengali ‘Para’, to Puja
Pandals®, highlighting the evolution of these
structuresinto architectura marvelsthat reshape
Kolkata' s urban landscape and create community
memories through immersive experiences. The
study exploresthe intricateinterplay of timeand
Spacein shaping thisephemerd experiencethrough
various case examples. It questions how current
affairs and contemporary trends influence the
thematic choicesof the Puja, whileaso scrutinizing
the qualitative aspectsand symbiotic relationship
betweentheintricate panda designsand the urban
architecture of the surrounding neighbourhood,
while simultaneously understanding the logistical
and economical impact of thefetival. Thisresearch
amsto enrich our understanding of DurgaPujaas
amultifaceted cultural phenomenoninKolkata by
unravelling the dynamic connection between Time,
Space, and artistic expression.

Key Words : Durga Puja, Pandal, ‘Para’,
Community expression, Culturd tapestry, Interplay
of timeand space, Art, Craft, Urban Architecture.

I ntroduction :

Durga Puja, tracing back to the 16th century,
was initially observed by zamindar* families in
colonia Calcutta(the earliest known Pujawas at
the home of Sabarna Roy Choudhury family since
1610). Over time, these became more public and
trandformed into Barowari®in 1909. Thesefestivities
have infused the city with profound creativity,
introducing new elementsthat signify inclusivity,
celebration, and joy.

Figure 1Absract Artwor k of MaDurga
Source—Author : Prajakta Chakra

In 2021, UNESCO declared the festival as
an Intangible Cultural Heritage of Humanity.
DurgaPujain Kolkataalwaystranscendsreligious

(30)
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Absract :

Humans have an affinity towards permanency;
hence civilizations and built-environment have
occupied a permanent space on the surface of the
Earth. Incontradiction of this Shrikrishnahed Stated
in Shrimadbhagwadgeatathet the only thing whichis
permanent in life is the ‘Change’. Shrikrishna
emphasized on‘Love, * Affection’, ‘Devotion’ and
a0 ‘Detachment’. The tangible and intangible
aspectsof Indian culturereflect al theseemotionsin
arts crafts, architectureand planning. Indian culture
has the importance of the festivals and rituals that
artigtically changethe dynamicsof spaces. The pop-
up installations, structures, street arts, temporary
markets, peopleand cdebrationsaretruereflections
of the philosophy of Shrimad bhagwadgeeta, asthese
tangible aspects of fedtivals involve people in the
activities, with full devotion and dedication, despite
knowing that thesethingswith concludeintheform
of “Visarjan”. Thelitera meaning of the Sanskrit word
“Visarjan” is- sacrifice and detachment from the
physical form of the favourite things. Festivals
throughout India, including but not limited to
Rathayatra of Jagannathpuri, Durga Puja,
Ganeshotsav, Navaratri, and al formsof faresand
Teerthayatrasinvolve sustainablewaysof ceebrating
life. These occasons occupy a big space in the

caendar and cities(time and space). However, they
originally plannedto leave no physical mark onland
after their conclusion, and till make huge spacein
the experience of life. This paper describes some
festivals, and art formsof India, thet reflect onthis
notion of asustainable way of living and celebrating
withinabuilt environment at threehierarchicd leves,
i.e., buildings, neighborhoodsand cities.

K eywords: Space dynamism of the festivals, pop-
up structures, enthusiasm, celebrations, art forms,
gpatid converson, susanahility of Indianfestivals

1. Introduction

The traditional Indian way of living is more
grounded inlife skillsand spirituaity (Bhaumik P
2003). The experience of life is enhanced by
celebrations and customs. The culture has a
significant rolein bringing humans closeto each
other, by planning, organizing, celebrating the
festivalsand concluding them. Theindispensable
factor for thedisplay of cultureis’ Space' (Shanta
Pragyan Dash, 2021). Spacerefersto the physical
environment where cultural activities and
expressionstake place. It playsacrucial rolein
shaping and preserving different cultures, as it
provides the necessary conditions for people to
interact and create artefacts that reflect their

(38)
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Absract :

Architectural design education haslong been
acornerstoneof the built environment’s evolution,
reflecting the changing values and aspirations of
society. Ascontemporary architectural practice
grapples with issues of sustainability, cultural
preservation, and a renewed appreciation for
craftsmanship, it becomesincreasingly crucial to
examinetherole of craftsinarchitectural design
education. The analysis encompasses a rich
repository of scholarly publications, utilizing
advanced bibliometric toolsto unvelil evolving
trendsand connectionswithinthefield. this study
reveals the historical lineage of crafts in
architectural education Through systematic
examination. Additionally, this paper providesa
thematic analysis of the literature, identifying key
recurring themes that shape the discourse. The
study synthesizesthefindings and further explores
pedagogical implications. It emphasizes how the
integration of crafts can enrich architectural
education. Thefindingsemphasize how integrating
crafts enriches architectural education,
contributing to ongoing discussions. The paper
highlights the enduring relevance of crafts in
shaping the profession and the built environment.
It provides a foundation for a holistic and
sustainable approach, bridging historical
craftsmanship with contemporary challenges.

Keywords : Architectural Design, Education,
Crafts, Cultural significance, Craftsmanship,

Pedagogy

Introduction :

Thetransmission of craft skillsto architects
traces back to historical traditionsrooted in guilds,
apprenticeships, and traditional teaching (Doshi,
1986). Guilds, such asthoseinmedieval Europe,
governed architecture and provided rigorous
training to apprentices under master craftsmen,
emphasizing discipline and specialized skills.
Apprenticeships offered emerging architects a
blend of formal education and practical experience,
enabling them to acquire essential skills (Cohen,
2014). Traditional teaching in architecture
underscored holistic education, integrating theory
and practice, and highlighting the importance of
craftsmanship, drawing, proportion, and materidity
(Chhaya & Dil Sukh, 2004). These historical
systems profoundly influenced architectural
pedagogy, emphasizing theenduring value of hands-
onlearning and craft Kills.

However, contemporary trends, driven by
capital-intensive development, prioritize rapid
production of space, often disregarding holistic
gpatial conception (Chauhan, 1999). Thisneglect
of historical narratives resultsin an erosion of
cultural and regional identity perceptions, rendering
identity increasingly ambiguous and fragile
(Chardambous & Christou, 2016). Addressing this
challengerequiresrecalibrating design processes
to embrace evolving identities (M ehta, 2001), yet
many educational institutions have struggled to
adapt to thisimperative, maintaining pedagogical
structures inherited from the West without
substantial modification.

(0)
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Thisarticle exploresthe transformative role of
meateridsinreshgping affordable housng paradigms
Beyond conventiona financial considerations,
materials emerge as catalysts for aesthetic
expression, human comfort, and aprofound sense
of community identity. By guiding case studies
through an imaginative reconstruction, we unveil
instances where materiastranscend their utilitarian
role, becoming mediumsfor artistry and sustainable
design. Thearticletouchesthethreeprimary relms
that make architecture art —expression, comfort,
and atachment, by confronting challengesin shifting
perspectives, underscoring the necessity for a
nuanced approach. Thearticleamsto evokeacall
to actionthrough astoried format which movesthe
architectsand developersto adopt amore holistic
perspective on materials, encouraging adeparture
from conventiona norms. Thisexploration envisions
afuturewhere affordable housing transcendsmere
functionality, emerging as a dynamic canvas that
baancesthetrifectaand all aspectsacrosstheboard.

Keywords: Art, Architecture, Affordable Housing,
Thermd Comfort, Community, Belongingness.

1. Introduction :

Inthe relentless pursuit of cost-efficiency and
optimization, the realm of affordable housing has
often been overshadowed by the unyielding focus
onfloor spaceindex (FSI) andfinancia pragmeatism.
Amidg these cdculationsand blueprints, thereexists
an overlooked element that holdsthe potential to

reshape thevery essence of our housing structures
— themateriasthemsdves. Whilethe optimization
of square footage and the balance sheets is
undeniably crucia, wehaveinadvertently relegated
two vital considerations to the periphery: the
aesthetics that define our living spaces and the
thermal comfort that dictates our well-being.

Affordablehousng, withitsutilitarian design and
standardized materials, has long been associated
with functiondity over form, cost over conffort. This
oversight isnot only amissed opportunity for artistic
expression but also aneglect of the profound impact
that materials can have on creating a space that
residents proudly cal home.

Itistimeto questionthissausquo and recognize
materidsasmorethan mere gructural components.
Theaimisnot only to optimize financialy but to
harmonize aesthetically, to providethermd comfort,
and to evoke adeep sense of belongingnesswithin
the community through their aesthetic. In this
exploration, wewill unravel theforgotten influence
of materials, tracing their ability to transcend the
mundane and become conduits for artistic
expression, thermal well-being, and a stronger
communal identity. It istimeto reimagine afordable
housing asmorethan autilitarian necessity, but asa
canvaswhere maeridsplay acrucid rolein crafting
gpacesthat resonate with the heartsand histories of
thosewho call themhome.

2. TheForgotten Influenceof Materials:

Beyond the structural constraintsand financial
considerationsthat often govern the blueprints of
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Experts estimate that ten thousand hours are
needed to become the best at any given craft.
Whether it’s glassblowing, wood joinery, music, or
theculinary arts, thegod isto create something that
can beseen, heard, touched, and/or used. Theidea
of craft seems to be fading in popularity. By
embarking onajourney to uncover theintricate skills
and hidden wisdom inherent intraditiond crafting
techniques, this study seeks to illuminate the
invauable contributionsthese age-old practicescan
make to contemporary architecture. Through a
combination of case studiesand qualitative analyss,
thisresearch amsto identify the nuanced expertise
and tadt knowledgethat underpintraditional crafts.
Furthermore, it explores how integrating these
traditional techniques into modern architectural
projects canlead to innovative design solutionsand
sustainable building practices.

Keywords: craft, building craft, human—material
interaction, traditional craft, sugtaingbility, sustainable
architecture, experiential learning, Shigeru Ban

Introduction :

Craftsendure asameans of skillful interaction
with materials, underscored by acraft ethosthat
emphasizes both practical skill and a sense of
tradition (Adamson, 2007) (Sennett, 2008)
(Minna Huotilainen, 2018). Amidst the pervasive
influence of digital technology, craftsretain their
tactile, corporeal nature, offering arespite from
the constant inundation of digital interfaces and

screen-based activities. In settings such asstitch-
and-bitch circles or knitting groups, crafts
catalyze face-to-face interactions, providing a
valuable contrast to online engagement (Bryan-
Wilson, 2013). Moreover, crafting involves
transforming abstract ideasinto tangible artefacts,
reflecting aprocessthat intertwines design with
inventive learning. This dynamic suggests that
crafting not only involvesthe mastery of existing
techniques but also encourages exploration and
innovation, thereby embodying aform of creative
expression deeply rooted in human ingenuity
(Seitamaa-Hakkarainen, 2011).

Aim:
To exploretheintricate skillsand hidden wisdom

withintraditional crafts, ultimately enhancing both
architectura theory and practice.

Objectives:

1. Toinvestigatethehistorical significance of
traditiond building craftsinarchitecture.

2. Toexplorehow traditiond crafting practices
can inform and enrich contemporary
architectura theory and practice.

3. Toexamine casestudiesthat demondratethe
integration of traditional building craftsinto
architectural projects.

M ethodology :

A case study researchis donefor the paper to
exploretheintricate skillsand knowledge embedded
inbuilding crafts.
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Experiential learning, often described as
“learning by doing,” has emerged as a
transformative forceinboth architectura education
and real-life practice, shifting fromthe periphery
to the forefront. The imperative of adaptability
propelsthisevolution in an ever-changing world
and a contemporary understanding of learning
processes. Grounded inthe Experientia Learning
Theory (ELT), as elucidated by prominent
scholars, this paper delineates a dynamic model
anchored inthe dual dialectics of action/reflection
and experience/abstraction. Global research
underscoresthe cross-cultural relevance of ELT,
highlighting its Sgnificance across diverse societal
contexts. Employing amethodology centered on
literature review, this paper aimsto analyzethe
evolutionary trgectory of experientia learning and
its profound impact on architectural education. By
scrutinizing ELT’srolein education reform and
beyond, this study seeks to illuminate the
transformative potential of experiential learning
paradigms.

Aim:
To explorethehistorical development, current

practices, and future potentias of experientia
learning withinarchitectural education.

Objectives :

1. Toexaminethehistoricd rootsof experientid
learning in architectura education.

2. Toinvegigaethetheoreticd frameworksand
educational philosophies underpinning
experiential learning inarchitecturd studies.

M ethodology :

A literaturereview methodology isused for the
paper to explorethe evolution and significance of
experientid learningin architectura education.

I ntroduction :

Experientid learning hasrisenfromthe periphery
of educationto theforeground inthe recent decade.
What accountsfor this shift in perspective?First,
there hasbeen adramatic changein our conception
of learning and how we perceivedata. Second, in
today’srapidly changing environment, thereisan
increased demand for flexibility and the capacity to
leverage previousknowledge and experiencein new
and different ways. (LindaH. Lewis, 1994)

For over 35 years, research based on experientia
learning, the theory has advocated for and
contributed to thisshift in perspective. Experiential
learning theory draws on the work of prominent
twentieth-century scholarswho gavethe experience
acentrad roleintheir theories of human learning and
development - notably John Dewey, Kurt Lewin,
Jean Piaget, William James, Carl Jung, Paulo Freire,
Carl Rogers, and others—to develop a dynamic,
holistic model of the process of learning from
experience and a multi-linear model of adult
development. ELT isadynamic view of learning
based on alearning cycle driven by the resolution of
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1 BRINGING FLEXIBILITY IN DESIGN OF AFFORDABLE HOUSE PROTOTYPES FOR PUNE CITY

to assess need-based users in a community viz. i) Young
families who benefit from the re-configuring of rooms to
meet their changing spatial requirements over time. They
can afford their first home as a flexible home. ii) Single adults
who may want to use some spaces communally and other
spaces independently. iii) The people who need some space
for their commercial activity in the housing society itself
by additional or convertible shops, office in their proposed
prototype only. iv) Persons with disabilities may require
flexible housing designed to be fully wheelchair-accessible,
including wide corridors and special features for visually
impaired and physically disabled (Graham, 2016).

The concept of flexibility is dependent upon some aspects of
design viz. architectural layout, structural systems, services
and furnishings as shown in Fig. 1. Architectural layout
enables the quality of multifunctional use of a space. Flexible
structural design system enables the architects to separate
the interior from structure (Estaji, 2017). Construction
technology & services are inseparable part in affordable
flexible housing. The observed perception of the user about
services is based on convenience and maintenance. Flexible
service locations enable effective space planning inside the
unit. The furnishing in interior will provide extra carved
storage spaces in the unit without increasing the area. The
interior should be flexible enough to adjust with changes as
per convenience of the user (Inani, 2014).

~ Architectural
layout

Flexible
interior
furnishing

Fig. 1 Addressees of flexible design (Source: Author)

Flexibility should be practiced effectively in developing
metro cities. Pune is one of the fastest urbanizing cities in
India due to rapid rise in population and migration of people
from varied and distinct cultural backgrounds. The challenge
facing Pune Municipal Corporation is to supply homes at
affordable cost in response to the increasing demand. This
population includes job seekers, college students, small scale
businessmen, etc.

It also includes the population from Wada’s, Gaothan,
dilapidated buildings or extremely cramped regular housing.
It is due to lacking of alternatives which offer better space
for housing (Mashal Project Team, 2010). Therefore, the
flexibility concept can be implemented in different ways
for Pune city. It is categorized under some attributes/
parameters. Effective design of a space is one of the
primary addressee in providing flexibility (Schneider, 2007).
Application of complementary construction technology is
also important for flexible designs. (Estaji 2017, Arroyyo
2017, Yadav 2013). Effective Space and Technology should
provide the flexible and adaptable physical design to the
user (Inani, 2014, Narendran 2014).

2. Methodology

Literature from various contributing fields is considered
comprehensively to define flexibility and flexible design. The
selected literature is reviewed to identify the attributes of
flexibility in an affordable housing. The studies selected are
limited to those pertaining to the meaning of flexibility and
needs & expectations of the user from a home. The probable
users are defined in the study. The application of flexibility
concept is explained in the context of space, construction
technology & design. The design strategies are discussed to
make the unit as flexible. The purpose of this analysis is to
standardize and create a thought process for application of
flexible design in an affordable housing.

3. Preliminary data, findings and discussions

In order to provide a new and flexible approach in design &
construction for affordable housing in Pune city, a suitable
prototype design is proposed. In the following section the
strategies for affordable prototype design is studied under
three primary domains namely (i) flexibility in space (ii)
flexibility in construction technology (iii) flexibility in design.

3.1 Flexibility in Space:

Flexibility in space offers more functions to the prototype
design (Danko, 2013). It also plays a part in three-dimensional
volume of space. It gives flexibility to accommodate more

¥ ..I l”" in':rl- --
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Fig.2 Multi Functional common space
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r BRINGING FLEXIBILITY IN DESIGN OF AFFORDABLE HOUSE PROTOTYPES FOR PUNE CITY 1

Fig.3 Seperation of areas with Furniture arrangement

(Source: Kalba Devi Chawl, Goregaon Chawl, Mumbai Chawls and People
newsletter, Mumbai)

space in a vertical way and to have comfortable height inside
the tenement. Many designs in apartment buildings possess
a large non-utilization factor in the tenement. This factor
could be reduced by means of flexible space planning.

There is a correlation between space and flexibility. The
space should not be rigid in occupying secondary functions
into it. The history and lifestyle of people in Pune was very
much different in earlier period. Many functional activities
like communication, sitting, playing, and allied activities
of cooking took place in the social spaces. It improved
space optimization in tenements. It can be easily observed
from Fig.2 that the social space could be designed as
multifunctional. The Fig.3 shows the use of furniture for
the separation of areas. It saves space by accommodating
furniture as storage and partition.

3.2 Flexibility in Construction Techniques:

There is also a relationship between construction techniques
and flexibility. Flexibility requires reduction in rigidity by
providing complementary construction technology. Certain
logic of construction and provision of services allows
flexibility of configuration, which in turn enables flexible
use and occupation (Graham, 2016). The material and
construction methodology should be flexible in terms of
providing different building typologies such as high rise,
midrise, low rise, single modular homes and quadruplex.
The standardization of structural components is very much
important in flexible construction. The components should
possess less self-weight, minimum self-occupied space,
favorable for different surface treatments as per choice and
customized in terms of containing service rails on or inside
the surface. This is possible with precast and prefabrication
technology. Prefabricated housing is now growing all over
the world and style of composite construction is suitable
for flexible mass scale housing. The composite construction
could include the precast concrete, structural steel,
aluminum form-works in a very comprehensive way (Yadav,

Fig. 5: Surface Paneling system
(Source: Svetlana Brzev, British Columbia Institute of Technology, Canada,
2015)

2013). Fig. 4 shows precast paneling construction (in place of
masonry) in the apartment scheme at Bangalore.

A complete precast paneling system in Canada is shown in
Fig.5. It offers quick construction and hence saving in cost.
Also, quality of construction gets enhanced due to casting in
controlled environment.

3.3 Flexibility in Design

The flexible design plays an important role in providing
flexible interiors inside the prototype. The design &
placement of external staircases, internal staircases, lifts,
entrances, service lobbies enables effective planning and
space optimization inside the house. The Fig. 6(i) shows the
design of low-level windows with extended sills that could
be utilized as sitting in drawing room. It also could be a place
for relaxation as shown in Fig. 6(ii). It could be worked out as
a traditional way of planning like ‘katta’ seating which was
found in traditional houses and in public places.

Some strategies in flexible design that could be implemented
are namely i) Provision of undefined neutral space inside the
house for multifunctional utilization. The design can adapt
the functions without any physically change (Celluci, 2015).

Fig 6 (i) and (ii) : Low level window design for formal and informal seating
(Source: Author)
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Fig 6 (i) and (ii) : Low level window design for formal and informal seating
(Source: Author)

This is possible either by neutral sizing of the living units
to accommodate any function and elimination of hierarchy
between them (e.g bedroom can be converted into a study,
etc.). It is shown in Fig. 7 (i) and (ii) that the wall between
living room and bedroom could be adjusted during day and
evening time. It could be a good interactive space and dining
space for family users.

e ]

Fig. 7 (i) and (ii): Planning of Undefined Neutral Space (Source: Author)

ii) Use of balcony during the day time as a common family
habitable space.iii) Provision of part mezzanine floor that
can accommodate 1-2 people at night for sleeping or can
provide storage space iv) Provision of lofts for storage. v)
Smooth conversion of a building by providing regular grid
for laying flexible structural system. vi) Use of materials
that ensure maximum reversibility of the system in addition
to the flexibility of the internal space viii) Assembling and
disassembling of the structural component and the use
of hollow or rectangular beams capable of integrating the
installation system inside the structural form. The internal
space should be designed as a completely flexible and should
be complementing to its convertibility.

AsseeninFig. 8, the ability of space should be flexible towards
addition or removal. This potential should be explored in the

ExTRA BSPACE

Fig.8 Addition or Deletion strategy (Source: Author)

Fig.9 Neutralization of area (Source: Author)

Fig 10 Joining or Segregation mechanism (Source: Author)

design phase itself rather than post-construction phase to
allow for simple alterations to structural and service systems.
This provides quality in flexibility as per the need of the
end user.

The flexible design also should possess neutralization of
area except service areas as shown in Fig. 9. It explains that
there will be no clear intended use for any room. The end
user can decide the internal planning as per the needs and
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