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Abstract :

“Expressing divinity and culture through a
medium of narratives.”

This study explores the intricate relationship
between temple architecture and classical dance,
focusing on the Brihadishwara and Nataraja temples
in South India. Analyzing case studies and articles,
it examines connections between Kuchipudi and
temple iconography, emphasizing spatial geometry
and the Natya Shastra’s influence on design. The
research highlights the symbiotic relationship where
architecture and dance inspire each other. It aims to
rekindle Kuchipudi’s essence and advocate for a
habitat integrating temple elements to support artists.
This initiative seeks to preserve Kuchipudi’s heritage
in Andhra Pradesh, ensuring cultural traditions and
fostering holistic growth across economic, lifestyle,
and cultural dimensions.

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

INTRODUCTION :

Indian mythology aims to procure divinity, sanctity,
and prosperity through storytelling, expressed through
music, dance, painting, and design. The evolution of
arts and occupations is tied to historical movements
in Vedas, Puranas, and shastras, where the art of
designing evolved into architecture. Similarly, dance
forms developed from principles in the Natya Shastra.
King Indra’s request to Vishwakarma for a theater
marked the beginning of Indian classical dance forms,
demonstrating the parallel evolution of architecture
and dance. Temple sculptures and devadasis’

performances illustrate the deep interrelation and
coexistence of these arts. Temple architecture, based
on cosmic geometry from the Natya Shastra, uses
spatial orientation to express divinity. Sculptures
depict human figures in dance gestures like mudras,
bedas, mandalas, and charis, aiming to convey stories
and create a serene atmosphere. This connection
shows how temples and performing arts mutually
inspire each other, blending history and traditions.

1. LITERATURE REVIEW:

1.1. NARRATIVES AND INTRICACIES
PERSPECTIVE
Perspective shapes the storytelling process,
capturing the essence of a story’s motive.
Spaces, like stories, convey narratives directly
or indirectly. To maintain the essence of a
space, various art forms and elements—such
as light, orientation, and structural
components—are used. These elements
interrelate intricately to express the space’s
essence. Temples, for instance, guarantee
peace, calm, and divinity, achieved through
these elements and inspired art forms.

PLANNING PRINCIPLES OF TEMPLE
ARCHITECTURE

A Hindu temple’s floor plan symbolizes the
mandala in sacred geometry, precisely laid

1.2.

out to reflect cosmic principles. This mandala,
typically a nine-square grid, is divided into
smaller squares, each representing a deity with
unique attributes. The VastuPurusha Mandala
serves as the basis for Hindu temple
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construction, allowing worshipers to perceive
both earthly and cosmic realms simultaneously.

Figure —1 Cosmic man
Stathopoulou, D. (2011). From Dance
Movement

1.2.1.EVOLUTION AND GEOMETRIC AND

SPATIAL OREINTATION

The Vastushastra, a Vedic literature, details
the dimensions and divisions of the
Vastupurusha mandala, which the architect
adheres to symbolically uphold terrestrial
and cosmic laws. The temple, besides being
a place of worship, is a tangible
representation of the divinity it houses, akin
to natural sacred structures like mountains
and rivers. Its layout mirrors the cosmic
design, with its placement and elevation
aligning with the universe’s axis.

Stage | Plan of Parvati temple,
Naclma, 6th Century
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Stage 2 Plan of Vishnu temple
Daogarh, 7th Century

Plan of Surya temple.
Modhara, 1 1th Century
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Figure — 2 evolution of geometry in planning of temples
Stathopoulou, D. (2011). From Dance Movemen
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1.3. REFLECTION OF DANCE FORMS IN
ICONOGRAPHY
Dance is a crucial part of India’s cultural legacy;,
historically used for religious and social
propagation. The evolution of Indian classical
dance spans prehistoric to present times, with
dancers supported by temples and courts.
Dance served as a medium of communication
and awareness creation, influencing the
iconography of temples. This interplay between
dance and temple architecture underscores the
cultural significance ofboth art forms.
In essence, the connection between space,
storytelling, and cultural expression is profound,
with temples and dance forms serving as
mediums to convey divinity, expressiveness,
and cultural heritage.

1.4. NATYA SHASTRA

Dance holds significant importance in Indian
worship practices. The Natyashastra,
attributed to Sage Bharata, is a
comprehensive treatise on acting and dramatic
critique, covering stagecraft, music, dance,
and makeup. Divided into two halves—prose
and rasa—the architectural chapter is
included in the latter. Unlike European
tragedies, which often prompt existential
questioning, Indian theatre, as depicted in the
Natyashastra, celebrates life and divine
worship. Understanding the foundation of
performing arts involves analyzing the South
Indian dance framework, which encompasses
technical aspects (Nritta), expressional facets
(Natya), and musical components (Geetam
and Vadyam).

Nritta, the technical aspect of dance, focuses
solely on physical actions without considering
theatrical elements or musical aspects like tempo
and rhythm. It primarily examines the actual
gestures and motions performed by the dancer’s
body. The Shilpa Shastra describes four
fundamental poses—Sthanaka (standing), Aasana

(sitting), Shayana (reclining), and Yanaka
(referring to deities like Hanuman or Garuda)—
each with subcategories defining posture and
attitude. Bhanga, or standing positions, involve
specific stances, neck, shoulder, waist, knee, and
feet movements, reflecting various expressions
and attitudes. Linear spatial patterns and body
shapes create dynamic aesthetics as the dancer
moves, with anklets providing rhythmic
foundations.

Figure — 3 postures
Krishna, k. j. (2011). dancing architecture

Natya theory, the expressional facet of dance,
explores human emotions and personalities,
contrasting with Nritta’s focus on physicality. It delves
into music (Geetam and Vadyam), encompassing
vocal and instrumental components as essential
supports for dance and theatre. Bharata Muni’s
Natyashastra elaborates on various aspects of music,
including vocal and instrumental music’s roles, stage
dimensions, lighting, and audience seating
arrangements. It categorizes instruments into four
types—stringed, covered percussion, hollow flute,
and rhythmic devices—detailing their materials,
preparation, and craftsmanship.

The Natyashastra outlines the 22 swara octave,
emphasizing the significance of swaras in vocal
training. Jaatis and murchanas supplement the
absence of a defined raga, organizing swaras as
vadi, samvadi, anuvadi, and vivadi. Emotional
expression, or bhava, is crucial in singing, with
Bharata stressing the importance of conveying bhava
to evoke rasa in the audience. Rasa, the essence or
juice of emotions, drives artistic satisfaction and
enjoyment. It is conveyed through anubhava, or

()
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expression, engaging the audience in a shared
emotional experience.

Figure — 4 Navarasa

In summary, the Natyashastra serves as a
comprehensive guide to Indian performing arts,
encompassing dance, music, and theatre. Its
exploration of Nritta, Natya, and Geetam and
Vadyam theories provides insights into the
technical, expressional, and musical aspects of
dance, enriching the cultural heritage and artistic
practices of India.

DATA ANALYSIS

3.1. CASE STUDY BRUHADISHVARA
TEMPLE

Location : balaganapathy Nagar , Tanjavur, Tamil
Nadu Built by : Raja raja chola (chola Empire)

Built in:1009ce

Context : The Brihadishvara Temple, or
Rajarajeshwaram, in Tamil Nadu, India, is a Saivite
temple dedicated to Lord Shiva. Exemplifying
Chola architecture, it is part of the UNESCO
World Heritage Site “Great Chola Temples” and
represents the pinnacle of Chola craftsmanship.
During the Chola period, temples were centers of
learning and cultural activities, promoting spiritual
and intellectual growth through sacred texts, music,
and dance.

Figure — 5 Bruhadishwara temple
krishna, k. j. (2011). dancing architecture.

Designed according to the vasthupurusha
mandala, the temple includes outer and inner
gopurams, Nandi mandapa, Dwajastamba,
Garbhagriha, and Sanctum. It fostered community
and artistic expression, symbolizing the Supreme
Principle through art and architecture.

—
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Figure — 6 Layering for the sequential
unfolding of spaces, by Yatin Pandya
iittn. (18). engament between architecture

) and dance. = o
Light plays a crucial role, with illumination

decreasing towards the inner sanctum, creating a
journey towards “holy darkness.” Intricate carvings
on columns and gopurams convey moral teachings,
while grand stairs and entrances highlight its
significance. Scholars highlight the profound
relationship between light, darkness, and spiritual
experiences, reaffirming the temple’s divine and
cultural heritage.

3.2.CASESTUDY NATARAJA TEMPLE

Location : Chidambaram, Tamil Nadu
Built by : Raja raja chola (chola Empire)
Built in:1009ce

Uit 3k LE - | 20%%
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The Nataraja Temple, situated near Chidambaram
in Tamil Nadu’s Cuddalore district, holds profound
significance in Hinduism, embodying the idea that

happiness resides within one’s heart. Its architecture,
sculptures, and dance portray the universe’s creation,
life cycles, and spirituality.

—1 i

Figure — 7 Plans of the Nataraja Temple krishna, k. j. (2011). dancing architecture.

LEGENDS :
a principle shrine
b Shivaganga thirtha (tank); hiruvanaikaval linga
visible during periods of low water levels

¢ Temple ofthe 9 linga

d Raja Sabha (1000 pillared hall)

¢ Nandi statue (Sacred Bull; Shiva’s vehicle)
f Mukkuruni Vinayaka shrine (Ganesh Temple)
g 100 Pillared hall

h Shivakdmasundari shrine (Amman Temple)
1 Pandya Nayakan shrine (Murugan Temple)
j Gopura gates

k Yaga Sala (Hall for sacriicial ires)

1 Deva Sabha (Hall for festival deities; for public
worship)
m Navagraha shrine (Temple of 9 planetary Gods)
n Chandikeshvara shrine (Brahma Temple)
o kitchen
p lag mast
q Nritta Sabha (Chariot-style Hall)
r Govindarija shrine (Vishnu Temple)
s Kanaka Sabha (Golden Hall)
t Chit Sabha (Hall of consciousness)
u Milasthéna shrine (Lingam shrine)
v gallery dedicated to 63 Nayanmars (saints)
w Kalyana Mandapam (Marriage hall)

(2%)
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Mythology states Shiva’s cosmic dance, the
Ananda Tandava, occurred here, symbolizing
renewal and transformation. The temple complex,
with its four gopuras, reflects the Chola dynasty’s
architectural and spiritual significance. The
Kanaga Sabha, the temple’s heart, hosts
Nataraja’s dance, while the Raja Sabha
symbolizes the Sahasradhara, or Crown chakra.

The layout mirrors the heart’s chambers, with the
eastern sanctum housing a crystal lingam and the
western part resonating with “Om.”

Nataraja’s bronze statue exemplifies the
convergence of religion, mythology, and cosmic
order. The temple’s architecture, sculptures, and
rituals provide a profound experience of divinity and
transcenden

Figure — 8 Description Of lord Nataraja Posture krishna, k. j. (2011). dancing architecture.

3.3NARRATIVES:

The Hindu temple, a magnificent landmark, is
adorned with intricate sculptures and expansive
passageways, housing numerous gods around the
central deity. Initially crafted from stone, these
images evolved into metal, wood, and masonry.
Sanctified through rituals, the sculptures, often
depicting dynamic dance postures, add aesthetic
beauty and profound philosophical meaning.
Precision in numerical ratios guided their creation,
adorning walls and ceilings. Beyond decoration,

these sculptures symbolize the transition from chaos
to order, representing a spiritual journey. Each
sculpture embodies artistic mastery and metaphysical
understanding, merging divine presence with
architectural grandeur.

4. CONCLUTION:

Exploring temple architecture and Indian classical
dance reveals a profound interplay between spatial
essence, storytelling, and theology. Orientation,
columns, courtyards, and openings convey narratives
within the temple space. The cosmic man, embodied
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Abstract :

For centuries, Patola sarees have epitomized
Indian textile artistry, distinguished by intricate
geometric motifs and a vibrant color palette. This
paper focuses on an exploration of the seamless
possible integration of these iconic Patola saree
motifs into the fabric of contemporary architecture.
Embracing the geometric elegance and rich hues
inherent in Patola, the study delves into the nuanced
translation of these elements onto architectural
canvases, envisioning a dialogue between tradition
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 a multifaceted approach,
employing visual analysis, case studies, and design
correlations of Patola saree design elements with its
possible integration in architectural fabric. This
research is also supported with interviews of experts,
local artists etc. The inferences and analysis indicates
creative synergy not only visually enriching but also
contributing to architectural spaces and cultural
heritage. This study highlights the tangible benefits
of'the integration, correlative design opportunities.
It further fosters a deeper connection between
traditional craftsmanship and modern architectural
expression.

Key Words : Patterns, Patola Saree, Geometric
Motifs, Architectural Integration, Cultural Expression,
Design Innovation, Architectural Fabric

1. Introduction :

The bright symphony of colors and elaborate
geometric motifs adorning Patola sarees have
contributed to its timeless beauty and embedded
themselves into Indian culture for generations (Mili,
2014). As architectural realms develop, appreciating
the wealth of cultural legacy becomes more than just
an artistic endeavor; it also becomes a duty to create
narratives that endure over time (Garg, 2020).

Representing the heartland of Gujarat, India,
Patola sarees are a tribute to the brilliance of ancient
Indian textile workmanship. Their geometric
accuracy and kaleidoscope of colors convey
historical narratives and skilled craftsmanship that
have lasted the test of time. Culturally significant and
rich in motifs (Mili, 2014), Patola sarees offer a
chance to incorporate these stories into the structure
of our constructed environment.

Navratna Bhat

Image 1.1. Patola Sarees:
Green (L) & Vohra Gaji (R)
Source : Ar. Rahul Salvi
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The integration of Patola saree motifs presents
an opportunity to connect the past and the present,
creating spaces that echo with a deep sense of
cultural continuity in a world where architectural
narratives are shaped by a variety of influences. This
paper unfolds a chapter where architectural design
becomes a storyteller, each facade and element
echoing the cultural resonance of Patola sarees.

2. Objectives :

¢ Examine the geometric grid-based motifs in
Patola sarees.

e Explore ways to integrate Patola’s color
palette into architectural design.

¢ Discuss the possible tangible application of
geometric motifs in architectural elements.

3. Methodology:

A multidisciplinary approach was adopted to
investigate the incorporation of Patola saree motifs
into contemporary architectural designs. The study
begins with an exhaustive literature review of weaving
techniques, and the symbolism embedded in their
geometric motifs. The creative process involves
transforming complex patterns into architectural
elements by a visual analysis of Patola motifs.
Additionally, the methodology incorporates design

correlations and the development of comprehensive
design guidelines. The process is iterative, with
continuous feedback loops and considerations for
cultural sensitivity.

4. Results and Discussions:
4.1. Grid-Based Geometry :

The process of making Patola sarees is laborious
and is controlled by a paper method or grid pattern.
Prior to weaving, the pattern is carefully drawn on a
grid resembling graph paper. The calculated
geometric patterns that cover every inch of the fabric,
ensure precision in motif placement and symmetry.
The intricate double-ikat method, in which the warp
and weft threads are resist-dyed before weaving, is
guided by the grid. This calls for an extensive
understanding of the complexity of the grid because
every square stands for a different color and design
element. To create the intended motifS, the weaver
deftly positions the threads in accordance with the
grid and meticulously intertwines them. This
harmonious interplay of colors and shapes, is a
testament to the weaver’s mastery over the
geometric intricacies tradition and underscores the
mathematical beauty embedded in every Patola
saree.

Source: Patola DsignStudio

(¢)
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4.2. Colors and Motifs :

The vibrant hues of Patola sarees are a
kaleidoscope, with each hue having deep cultural
significance. Emerald green, which represents harmony
and fertility, contrasts with ruby red, which represents
lucky beginnings. Mustard yellow denotes hope and
new endeavors, while royal blue radiates divinity and
regality. Ivory and gold radiate luxury, earthy browns
suggest stability, and peacock blues and greens
encapsulate the vitality of the natural world. Vermilion
orange radiates energy, while charcoal black provides
a dramatic backdrop. The color scheme of Patola is
a symphony of tradition, tying together stories of
festivity, diversity, and Gujarat’s ageless artistic talent.
(Mili, 2014).

Patola is renowned for its intricate and diverse
motifs that adorn the fabric. The motif range has
cultural and symbolic importance for each motif and
portray a rich tapestry of cultural narratives and
traditions that have been passed down through time
(Garg, 2020). The “Navratna,” or nine gems, is a
common pattern that represents cosmic harmony.
The “Nari Kunj” motif is composed of gracefully
rendered women in a variety of stances, representing
femininity and grace. Another pattern is the “Ambi,”
which stands for natural regeneration and fertility.
Symbolizing wealth, the “Pan” pattern, resembles a

betel leaf. The repeating pattern known as “Chhabdi
Bhat,” which resembles a checkerboard, stands for
equilibrium and order. The exquisitely woven feathers
in the “Mor” motif, symbolize beauty and grace. The
“Vohra Gaji” motif stands for friendship and love
(Mili, 2014).

4.3. Integration of Patola Motifs into
Architectural Elements:

The rich legacy of Patola sarees, characterized by
intricate grid patterns, provides a captivating
foundation for infusing architectural elements with a
blend of tradition and innovation (Baker, 2023).
Considering each grid as a single unit opens
opportunities for transforming various architectural
elements into dynamic reflections of Patola aesthetics.

4.3.1. Dynamic Facade:

Envision a dynamic facade characterized by
square-shaped, centrally pivoted revolving panels.
Each panel serves as a canvas for replicating the
precision of Patola saree grids. As the panels pivot,
an enchanting play of colors and patterns unfolds,
mimicking the graceful interplay of threads in a Patola
weave. This dynamic facade introduces an element
of movement and adaptability, creating a living, ever-
changing architectural canvas that captures the
essence of the craft.

A

Image 4.3.1. Patola Inspired Facade Prototypes

Source: Author
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4.3.2. Staircases:

Incorporating the grid patterns into the design
of staircases, infusing each step with the geometry
found in Patola sarees. Whether as subtle inlays or
bold patterns on risers, the staircase becomes a
transition space that seamlessly integrates Patola
designs into the vertical circulation of the building.

4.3.3. Tiles and Flooring:

The tiles could become individual units ofa Patola
grid, each contributing to the larger Patola narrative.
As visitors traverse the space, they engage with a
symphony of colors and patterns reminiscent of the
finely crafted grids in Patola sarees.

4.3.4. Railings and Balustrades:

Apply the grid patterns to railings and
balustrades, introducing an ornamental yet
functional aspect. The repetition of Patola motifs
along these architectural elements would enhance
their aesthetic appeal.

4.3.5. Glass Panels and Windows:

Integrate glass panels and windows with the
delicate geometry of Patola grids. The play of light
through these panels creates a mesmerizing display;,
casting shadows that echo the intricate patterns found
in Patola sarees. It serves as a dynamic interplay
between transparency and opaqueness, capturing
the essence of the traditional craft.

4.4. Integration of Patola Colors into
Architectural Elements :

The vibrant and distinct color palette of Patola
sarees holds immense potential for translating the
essence of this traditional craft into architectural
design (Koirala, 2016). The colors associated with
Patola sarees are not merely hues; they are symbolic
representations of cultural stories, making their
integration into architectural color palettes a nuanced
and meaningful endeavor (Agrawal, 2023).

4.4.1. Ruby Red :

Integrating this color into architectural elements,
such as accent walls or entrance features, can
evoke a sense of celebration and cultural
significance.

4.4.2. Emerald Green:

In architectural design, this color can find its place
in landscaped areas, facades, or interior elements,
fostering a connection with nature and the symbolism
embedded in the craft

4.4.3. Royal Blue :

Including this regal hue in architectural elements
like domes, pillars, or decorative detailing can evoke
a sense of grandeur and cultural richness.

4.4.4. Mustard Yellow:

Incorporating this warm hue into architectural
elements, such as entryways or public spaces, can
create an inviting and optimistic atmosphere.

4.4.5. Earthy Browns:

Using these colors in flooring, wooden accents, or
exterior finishes can convey a sense of rootedness
and tradition in architectural design.

4.4.6. Ivory and Gold :

These colors can be integrated into architectural
detailing, trims, or ornamental features, adding a
touch of sophistication and cultural opulence to the
design.

4.4.7. Charcoal Black :

This color can be employed for exterior elements,
creating a dramatic contrast that highlights the
craftsmanship and intricate detailing.

The integration of (but not limited to) these Patola-
inspired colors into an architectural palette goes
beyond aesthetics; it becomes a medium for conveying
cultural narratives and connecting with the timeless
traditions of Gujarat. Careful consideration of where
and how these colors are applied can ensure a
harmonious fusion of tradition and contemporary
architectural expression (Agrawal, 2023).

5. Conclusions:

In conclusion, the integration of Patola saree
elements into architectural design goes beyond
aesthetics to represent Gujarat’s rich textile history
in amodern setting. The architectural environment
is woven with cultural narratives that are conveyed
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through every color, pattern, and grid. From dynamic
facades mirroring the precision of saree grids to
staircases, tiles, and railings adorned with Patola-
inspired motifs, the architectural ensemble becomes
a living testament to tradition’s symbiotic dance with
innovation. The designer could bring the Patola
saree’s vibrancy and cultural symbolism into spaces
by embracing the rich color palette. By combining
static architecture with dynamic narratives, this fusion
invites people to interact with the enduring beauty
of Patola weaving. As the architectural landscape
becomes a canvas for tradition, it not only pays
homage to the craft but also ensures its continuity,
fostering a deep connection between the past,
present, and future.
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Abstract :

This research intends to delve into the cultural
tapestry of Durga Puja' in Kolkata, emphasizing
its role as a community expression of art, craft,
and architecture. Focusing on the cultural
contextuality, it examines how the Puja Pandal,
becomes a transient manifestation of Indian art,
on the canvas of the City, within the Bengali
neighbourhood or a “Para.” The entire City comes
alive to celebrate, becoming a stage, 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
structures into architectural marvels that reshape
Kolkata’s urban landscape and create community
memories through immersive experiences. The
study explores the intricate interplay of time and
Space in shaping this ephemeral experience through
various case examples. It questions how current
affairs and contemporary trends influence the
thematic choices ofthe Puja, while also scrutinizing
the qualitative aspects and symbiotic relationship
between the intricate pandal designs and the urban
architecture of the surrounding neighbourhood,
while simultaneously understanding the logistical
and economical impact ofthe festival. This research
aims to enrich our understanding of Durga Puja as
a multifaceted cultural phenomenon in Kolkata by
unravelling the dynamic connection between Time,
Space, and artistic expression.

Key Words : Durga Puja, Pandal, ‘Para’,
Community expression, Cultural tapestry, Interplay
oftime and space, Art, Craft, Urban Architecture.

Introduction :

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

Figure 1Abstract Artwork of Ma Durga
Source —Author : Prajakta Chakra

In 2021, UNESCO declared the festival as
an Intangible Cultural Heritage of Humanity.
Durga Puja in Kolkata always transcends religious
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observance, evolving into a vibrant celebration
ntertwining art, architecture, and culture. This annual
spectacle, occurring in September or October, which
transforms the city with a burst of colors and lights,
leaves a lasting impression on residents and visitors
alike. The event’s magnitude is evident in the radical
metamorphosis of the urban landscape, as ornate
pandals, serving as temporary art installations,
redefine Kolkata’s streetscape for a week, turning
Bengali neighbourhoods or ‘Para’, into captivating
stages for creativity. The event’s magnitude is evident
in the radical metamorphosis of the urban landscape,
as ornate pandals, serving as temporary art
installations, redefine Kolkata’s streetscape for a
week, turning Bengalineighbourhoods or ‘Para’, into
captivating stages for creativity.

The transformation of Bengali
neighbourhood; ‘Para’

In early times, Durga puja was a rich people’s
indulgence. The Zamindar homes, of which the
‘Thakur Dalan’® , served as an interface between
private and public spaces, accommodating Durga
Puja rituals. This covered space, connected to the
residence, allowed priests and women to prepare
for the puja. The Thakur Dalan’s design flexibility,
seen in courtyards of homes, adapted by affluent
families, became the prototype for Puja Pandals in
the para-Puja (Puja being held in the courtyards
formed within the houses of neighbourhood),
fostering creativity in celebrating Kolkata’s cultural
identity. Ever since 1909, when the first barowari
Puja was organised, every year, thousands of pujas
are organised by varied clubs/ Sanghas’, dressing
up and transforming the para, in turn, translating the
entire Urban landscape, for these few days ofthe
festival. Within these paras, selecting the event site
is crucial, typically predetermined in traditional urban
settings like footpaths, parking spaces, street
corners, or even market areas. Sarbojonin® pujas
in fortunate areas may use formal open spaces, while
constrained sites force more innovative and creative
urban transformations, becoming key attractions.
(Anjan, 2021)

Figure 2 - Calcutta during Durga puja (1830s—1840s)
Source — The Indian express

= A .
Image 3 — Calcutta during Durga puja (1830s—1840s)
Source — The Indian Express, October 2023

The Pandals

The heart of Durga Puja lies in the intricate
and awe-inspiring artistic creations known as
pandals. The pandals forming temporary
structures, often resembling palaces or ancient
temples, are constructed to house the idol of
Goddess Durga. Each pandal is a testament to
the artistic prowess of local craftsmen and
designers who dedicate months to planning and
executing these ephemeral marvels. It cannot be
just called a pandal anymore, but has now become
awe-inspiring pieces of art installations or temporary
Architecture.

The core elements of Durga Puja include the
Durga Protima’®, the soul of the event, and the
Pandal, a temporary abode for the awakened
Divine. The chala" or the backdrop, consists of
idols of Durga, Lakshmi, Saraswati, Ganapati,
Kartikeya, along with their Jahans" (spirit animals),
and Mabhishasur. The Pandal serves as a stage for
live performances of sacred acts over five days,
engaging spectators in the unique experience. Design
challenges revolve around these components,
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focusing on realizing a distinctive and meaningful
portrayal of Devi Durga Protima and the Puja
Pandal. Artists draw inspiration from a myriad of
sources, blending traditional and contemporary
elements. Themes range from mythology and

history to social issues and global concerns,
reflecting the pulse of the society. (Shreya 2023)
Durga Puja becomes a canvas for these artists to
showcase their skills, creating a dynamic fusion
oftradition and innovation.

¥
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Figure 4 & 5 Sreebhumi Sporting Club’s Burj Khalifa Pandal from 2021 (Ht. 188ft.
and Vatican City themed pandal from 2022 (Ht. 65 ft.) Photo Credit : Special Arrangement

The Art, craft, and Urban Architecture of
Pandals

In recent years, Kolkata has witnessed the
creation of over 6000 Puja pandals at a time,
including 3000 barowari pandals, featuring diverse
themes from Ayodhya’s Ram Mandir to Vatican City.
These structures, whose heights range from 65 ft.
(Vatican City, 2022) to 180 ft. (Burj Khalifa, 2021),
spread over an area of sometimes more than 4000
sq.ft., elevate beyond temporary art pavilions, to
architectural marvels. The pedestals for Durga,
Lakshmi, Saraswati, Ganapati, Kartikeya, along
with their Vahans (spirit animals), and Mahishasur,
span 50 to 200 ft. in width, with idol heights ranging
from 12 to 90 ft. The estimated Puja budget for
West Bengal in 2019 reached ' 32,377 crore.
Pandals transcend artworks, becoming architectural
statements, that captivate onlookers with intricate
detailing, delicate craftsmanship, and innovative
material use. From bamboo and cloth to clay and
recycled materials, these structures tell unique stories
through breathtaking edifices. Some pandals mimic
historical eras, while others push imaginative
boundaries with socio-political themes and abstract
and modern designs, showcasing the celebration’s
versatility and embedded creativity.

Popular pandals like College Square, Jodhpur
Park, and Sreebhumi Sporting Club attract around
3000 visitors daily. The competition for the most
creative and unique pandal intensifies each year. For
festivals, locations with promising features tend to
attract larger crowds. A puja pandal offering diverse
amenities and aesthetic appeal, such as food stalls,
exhibition areas, water facilities, first aid, and bio-
toilets, is likely to gain attention. However, many
times users may prioritize visual appeal over
amenities.

The transformed city; the cultural tapestry :

The annual Durga Puja festival in Kolkata gives
rise to thousands of temporary Puja pandals,
reshaping the city’s identity in a way distinctive to
Kolkata. While these transformations endure for five
days, their impact on city space spans approximately
two months, encompassing the preparation to
dismantling phases. The city, synonymous with the
festival, undergoes visible physical changes in the
months leading up to the celebration. Temporary
urbanism, demonstrated in the strategic use of
spaces, not only accommodates large gatherings but
also showcases art and idol worship with precision
and surreal aesthetics. Durga Puja exemplifies

(3?)
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temporary urbanism, transforming quiet alleys into
lively spaces by integrating public art, specially
designed walkways, and lighting. Constantly
changing spaces give rise to innovative ideas tailored
to current needs, though radical changes may pose
challenges of contextual fit. Nevertheless, this process
prompts city administrations to create new spaces
with diverse functions, extending the applicability of
temporary urbanism beyond vacant lots and
abandoned areas to strategic points in the city core
for transportation plans as well.

=
B 5
%‘

(Manas 2015)

As Manas Ray writes in his article, the entire
city becomes one ongoing exhibition. The city
stands transformed—into fantasyland palaces,
make-believe fortresses, historical monuments, and
glittering golden barge. The overall kaleidoscopic
effect of Durga Puja, as public art, encapsulates
the essence of transforming the familiar into the
magical, small spaces into vast ones, crafts into
art, workmen into craftsmen, craftsmen into artists,
and folk art into a form akin to modernist folk art.

&

Figure 6 & 7 Nabin Palli, Hatibagan Located in a street behind Hatibagan bazaar (an area occupied by the lower
middle-class and informal settlements), this puja was awarded the best puja of Kolkata in the year 2011. The theme
was highlighting the weaving community. Provision for entrances for entering the houses integrated into the

pandal. (Source: Anjan Moitra and Madhumita Roy)

Community Expression

Durga Puja extends beyond art and culture; it’s a
community celebration forging stronger local bonds.
The collective effort in organizing and funding these
events involves the entire community, fostering unity
and a sense of belonging. Many times these
communities (organisers and participants) belong to
varied religious backgrounds. Kolkata becomes a
vibrant stage for diverse artists during Durga Puja,
uniting communities through cultural programs that
entertain and bring people together. Besides its cultural
and social significance, Durga Puja significantly
impacts Kolkata’s economy, attracting tourists and
benefiting various businesses, emphasizing its role as
both a cultural phenomenon and a catalyst for
commerce and tourism. The spirit of togetherness
during the preparations and celebrations is palpable.
The temporal urban Spaces offer a versatile design
opportunity to uphold a community’s cultural

expression and actions, emphasizing universal values
and intangible cultural heritage through place-making,
image construction, and embedded symbolism.
(Anjan, Madhumita 2021)

Figure 8 & 9 Haathi bagan, Nabin Pally, Pandal, kolkata
(2023) Tribute to the author Sukumar Ray where the
entire neighbourhood turned into the land from his
famous literary creation ‘Abol Tabol’ Source — https://
www.telegraphindia.com
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The interplay of time and space :

Public events are pivotal in shaping a city’s identity,
serving as temporal acts that, though brief, create
lasting memories linked to Space, Culture, and Time.
Durga Puja, observed in Autumn in Kolkata and its
suburbs, epitomizes this concept. Rooted in collective
imagination, the event weaves narratives of myth,
symbolism, and rituals, fostering public engagement.
Such events, like Durga Puja, provide extraordinary
temporal experiences, where intangible emotions find
expression through tangible art, architecture,
nstallations, and imagery.

Durga Puja, like many festivals in India, brings
temporary but significant urban transformations,
attracting a large influx of people to the streets,
requiring additional spaces for gatherings and
exhibitions throughout the city. The precision in
erecting temporary elements with unifying urban
design elements like public art, walkways, and
lighting, transforms quiet city alleys, making Durga
Puyja a prime example of temporary urbanism, where
intangible folklore takes tangible form. Similar to the
Citizens, the temporary regeneration during the
festival, gives the city a distinct, festive, albeit
temporary attire.

Multisensory experience

Durga Puja, is a cultural extravaganza blending

Figure 10 Haathi bagan, Nabin Pally, Pandal, kolkata
(2023) Tribute to the author Sukumar Ray where the
entire neighbourhood turned into the land from his
famous literary creation ‘Abol Tabol’ , including the
residents, participating as the characters. Source —
https://www.telegraphindia.com

walks of life, offering unique multi-sensory
memories. Traditional music, dance, and theatre
performances, along with the unique sound of
Shonkho naad"™ and fragrance of the dhuni’
during the Sondhe dhuni puja'* and the entrancing
Dhunuchi”” dance, add vibrant rhythm to the
festivities. The echoes of dhak'® beats, resonate
through the streets as devotees and enthusiasts join
in. The celebration is incomplete without
acknowledging the food stalls, satisfying Bengalis’
love for food.

Conclusion :

Spiritually conveying the transient philosophy of
life, where Durga Ma’s protima comes from the earth
and after a few days’ celebration, goes back to the
earth, Durga Puja in Kolkata makes a statement of
its own, while becoming a dynamic intersection of
art, architecture, and culture. The pandals’ ephemeral
beauty, architectural marvels, cultural extravagance,
and community spirit create a unique, unforgettable,
and multi-sensory experience.

This multifaceted celebration transforms the city,
showcasing how a religious festival can evolve into a
cultural tapestry, erasing year-round identities to forge
new memories and nostalgia, through the temporary
nature ofthe pandals, which, though transient, are far
from frugal.
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Foot Note :

1.

Durga Puja— A festival related to Indian diety,

Durga and her triumph over a demon named
Mahishasur

2. Para—Bengali neighbourhood

. Pandal — The temporary, covered pavilions

or marquees created for the Goddess,

4. Zamindar — Landowner,

0o o~

10.

11.

12.

13.

14.

15.

16.

. Barowari — Public organisation of religious

entity in W.Bengal.

Thakur Dalan -An arched portico along the
courtyard of 18th or 19th Century buildings
Sangha — Association or community,
Sarbojanin — For all people,

Protima — Idol,

Chala- Decorative backdrop,

Vahan- Spirit animal

Shonkho naad—Sound of blowing of Conch
shell

Dhuni — Fragrant, incense smoke,

Sondhe dhuni puja — Evening puja where a
pandal and especially the chala (stage where
all the idols are) is filled with fragrant smoke,
Dhunuchi—derived from Dhunachi, a Bengali
incense burner used for one of the stages
during arti (ritualised worship) dance,

Dhak — Traditional drum
1 1
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Abstract :

Humans have an affinity towards permanency;
hence civilizations and built-environment have
occupied a permanent space on the surface of the
Earth. In contradiction ofthis, Shrikrishna had stated
in Shrimadbhagwadgeeta that the only thing which is
permanent in life is the ‘Change’. Shrikrishna
emphasized on ‘Love’, ‘Affection’, ‘Devotion’ and
also ‘Detachment’. The tangible and intangible
aspects of Indian culture reflect all these emotions in
arts, crafts, architecture and planning. Indian culture
has the importance of the festivals and rituals that
artistically change the dynamics of spaces. The pop-
up installations, structures, street arts, temporary
markets, people and celebrations are true reflections
of the philosophy of Shrimad bhagwadgeeta, as these
tangible aspects of festivals involve people in the
activities, with full devotion and dedication, despite
knowing that these things with conclude in the form
of “Visarjan”. The literal meaning ofthe 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 all forms of fares and
Teerthayatras involve sustainable ways of celebrating
life. These occasions occupy a big space in the

calendar and cities (time and space). However, they
originally planned to leave no physical mark on land
after their conclusion, and still make huge space in
the experience of life. This paper describes some
festivals, and art forms of India, that reflect on this
notion ofa sustainable way of living and celebrating
within a built environment at three hierarchical levels,
i.e., buildings, neighborhoods and cities.

Keywords : Space dynamism of the festivals, pop-
up structures, enthusiasm, celebrations, art forms,
spatial conversion, sustainability of Indian festivals

1. Introduction

The traditional Indian way of living is more
grounded in life skills and spirituality (Bhaumik P
2003). The experience of life is enhanced by
celebrations and customs. The culture has a
significant role in bringing humans close to each
other, by planning, organizing, celebrating the
festivals and concluding them. The indispensable
factor for the display of culture is ‘Space’ (Shanta
Pragyan Dash, 2021). Space refers to the physical
environment where cultural activities and
expressions take place. It plays a crucial role in
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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traditions and beliefs. Space can also have a
significant impact on cultural experiences, as it
influences how people perceive and engage with
cultural practices (Nancy Duxbury, 2013). Overall,
the concept of space is central to understanding
the complex ways in which cultures are shaped and
expressed. The built and unbuilt environment forms
the backdrop for the celebration of culture. Both
built and unbuilt spaces have the nature to
accommodate dynamics with time and people. The
space celebrates cultural activities from the cellular
level (households) to the urban level. The
characteristic of space to transform for cultural
appreciation and then return to its original form
showcases the spatial dynamics.

The spatial dynamics (Sintusingha, S., Polakit,
K., & Bruch, 2012) are much linked with the
customs, traditions and rituals. This article throws
light on some of these examples. This paper aims
to study the dynamism of the festivals through
examples of cultural ceremonies. The research
intends to understand the deeper connection ofthe
traditional rituals with the physical body and
experience, space and its reversible behavior and
the permanent aspect of impermanence and change.

2. Methodology

The methodology of observations is used in this
paper. Observations have been made on various
hierarchies of spaces and their dynamics concerning
the celebration of festivals from Maharashtra state
like Diwali, Janmashtami, Holi, etc. The another form
of festivity is religious processions. Example of
Pandarpur Wari has been taken in this study. The
observations are made on spatial changes and
addition of new forms in the conventional spaces,
and how these temporal changes are impactful on
human experiences, without impacting the land and
environment in a negative way.

3. Culture of touching the ground lightly

In Geography, culture is defined in terms of
“meaning-making and human imagining” (Aboutorabi,
2018). Culture then in its broadest sense refers to a

set of qualities/order defining the socialand productive
aspect of society. On the productive aspect, culture
refers to the cultural practices representing the
intellectual, literary, artistic and creative production
of a society in a historical period (Little, William,
2023). This evolution ingrains the spaces which
support the cultural continuity in the form of ritual,
arts, crafts and art forms. The categories of time and
space provide a comprehensive theoretical framework
that allows not only integration of many areas across
the cultural spectrum but also integration along a
theoretical vertical axis from ‘high culture” to popular
culture and the material aspects of everyday life (Wohl
1985). The customs and festivals ranging from daily,
monthly, yearly and once in 4 years and once in 12
years, eventually bring in a pleasant experience in life.

3.1. Respecting nature through culture

A series of festivals are part of the Hindu
calendar, and a number of them are connected
with ecology. An example of such a festival is
Nagapanchami, a day when snakes are
worshipped, and to give regard to snakes,
farmers do not plough the field and people
worship the burrow. The worship of sacred
forests and water bodies (Patwardhan et al.,
2021) is a common cultural practice. The
festival of Vata Savitri Purnima is an example
that has a ritual to bring women close to the
Banyan tree in the hot summers to breathe
excess oxygen. Several plants and flowers
have been associated with some deities, and
this association encourages them to plant
these plants in the surroundings (Manjrekar,
2017).

3.2. Defining a space and then erasing the
marks

“Base Plane” has been considered a major
element defining space in the theory of design
in architecture, by Ar. D.K. Ching in his book
“Form, Space and Order”. In Indian festivals,
rangoli adds up the quality ofthe base plane.
Making Rangoli is an artistic custom, that

defines the entrance and is made to welcome
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the positivity in the space. As a part of daily
ritual, it defines the entrance of the house in
the form of a simple design, and on festivals,
an elaborate form is given to the door fronts.
The festivity is expressed by welcoming
people, and during festive processions the
streets are also decorated with rangoli to give
importance to the route of'the festivals. It is
drawn on the surface, and at times there are
chances that people walk or drive vehicles

on it. Every time it is cleaned, and remade,

but the art in it is never compromised. Figure
1 (a) shows rangoli in front of the door on a
regular day in Kolhapur city. After the
celebrations, all these designs are wiped off.
Still, people make these with full dedication.
Figure 1 (b) shows Rangoli drawn for a
procession for Goddess in Anjarle village.
Figure 1 (c) shows a street decorated with
rangoli for the Diwali procession in Menavali
village of Maharashtra.

Figure 1 Rangoli defining spaces in houses and streets

Brining in spatial dynamism through
cultural activities

The base plane is enhanced by rangoli, and
human activities give it a vertical spatial
dimension. The people dressed in
traditional costumes and performing rituals
define spaces. Any space on the streets
becomes a stage of performance. Several
festive group dances and rituals are
performed in the form of a circle. These
dance forms and people watching them

-

-,
-

define a space for some time. The examples
are Dandiya and, Bhondla during Navaratri,
Ringan during Pandhapur wari and Balya
or Jakhdi dance of Konkan during
Ganeshotsava. Figure 2 (a) shows a scene
ofthe celebration of the Hindu New Year,
Gudi Padwa, this space is a street, which
gets back to its regular function after these
celebrations. Figure 2 (b) shows a
Navaratri festival’s Bhondala dance in a
housing society in Pune city.

Figure 2 People defining spaces during the festivals ( Image source: https://www.news18.com/news/lifestyle/gudi-
padwa-2020-date-history-and-importance-of-this-festival-2548603.html, LatestLY on Sep 15, 2022 www.latestly.com)
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Wari in Maharashtra, is a procession. A few
millions of pilgrims walk in the collective form of
Dindis from various villages to Pandhapur. They
elevate the experience of the linear journey path
with music, hymns and performing art forms. The

Figure 3 Ringan he

MAHA INFO CENTRE on X: “#Pandharpur
Wari : #Ringan, a huge circle of Warkaris
(Devotees) defines zenith of Bhajans

The celebration of Janmasthami, which comes
in August, brings height to the spaces through a
custom called Dahi Handi. Human pyramids are
formed and the space around them takes a circular

shape only with the presence of people. This is a

Ringan, a traditional procession, which is
performed by devotees and a sacred horse in a

circular form and witnessed by thousands of
Warkari escalates the importance of'the table plane
to the holy ground.

Id in Wari
skill-based, sporty tradition, that needs physical
strength and concentration to reach till the height
Dahi Handi (earthen pot of curd).

This celebration remains on the ground only
for a few minutes till the Dahi Handi is reached,
and broken by the topmost person on the
pyramid. Figure 4 represents the photographs of
this custom.

Figure 4 Scene of Dahi Handi in Mumbai (Photograph curtsey: Ujwal Puri// ompsyram.eth)
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A similar example of space dynamism is found
in Nashik City, where during festival of
Rangapanchami is celebrated in certain locations of
ancestral Rehads.

Rehad is a rectangular tank, which is located in
the middle of the streets or city squares. It is

CH g el Y ' [ A

excavated up to 5-6’ to fill in water and colour for
celebration (Dewani, 2022). The whole excavated
matter is again filled in the space after the celebration
and the place becomes a regular street for
commuting. Figure 5 shows some pictures of this

custom.

Figure 5 Rahad celebration in Nashik (Image source: https://youtu.be/w-ETDXJXBg0?si=tS4OMDImVr{-i3bk)

3.4. Brining in spatial dynamism through pop-
up structures

The festivals bring dynamism in the cities. The
places like squares in the city, the areas near
temples and also along the streets get activated
during festive times. A street that remains a regular
commuting road becomes a pedestrian lane, with
several street vendors, pop-up markets etc.
Through these temporary arrangements, these
festive environments subvert social conventions
and blur the lines between sacred and profane
locations on the streets, resulting in the creation of
sacred spaces inside mundane spaces (Gopinath,
2019). Performative rituals that incorporate both
physical and virtual spaces in this day and age bring

Figure 6 Temporary decorative installations done for Ganeshotsav celebration (Source: Author)

in the holiness of these locations. The pandals made
for Ganapati and Durgapuja act like temporary
community spaces accommodate a number of
cultural and artistic activities, and give opportunity
to the communities to come together and express
their performing and visual arts in the organized
events during the festival.

After the celebration, the space is reverted to its
routine. Figure 6 represents the installations done
on a street and a doorway to a festive pandal
prepared during Ganeshotsava. Although sounds like
religious rituals, these festivals aim to cross
boundaries and become a political act that
contributes to the creation of a story that shapes
Indian society today (Gopinath, 2019).
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3.5. Moving pilgrimage town in the form of
Pandharpur wari

Pandhupur wariis a yearly ritual where devotees
from all over Maharashtra start their journey by foot
to the Padharpur temple. The pilgrims start their
journey in groups named Dindi. Dindis from various
villages embark on their pilgrimage to Pandharpur
Each Dindi is accompanied by a truck or other type
of vehicle in which they store all the requirements of
warkari. The Journey is performed by playing tals,
which creates a musical and relaxing atmosphere,
and by singing Abhang, a kind of devotional group
hymn, in the correct order. Pune city serves as a
hauling place for this Wari. The city’s temple
dedicated to Palkhi Vithoba established the custom
of worshipping the Padukas of Saint Dyaneshwar
Maharaj. This event dynamically changed the spatial
dynamic from a cluster level to the street and urban
level. The streets welcome the deity chariot along
with Wari by halting and diverting the commute

system. Open ground and many school playgrounds
serve as a halting plane for Warkari to set up tents
and mobile sanitation facilities. To welcome and host
the Wari, many pop-up installations accommodate
the stay, food, health and medical requirements of
Warkari.

Historically other than spiritual there has been an
economic perspective too in terms of, pop-up
markets, work distribution, promotion of products
using innovative media mix, generation of economies
through small, and medium scale businesses and a
platform that provides employment opportunities are
some of the features of this pilgrimage (Kulkarni,
2019). Pandharpur witnesses a massive influx of
pilgrims, particularly Warkaris, who travel long
distances on foot to reach the town. The number of
devotees in the millions, creates a unique and vibrant
atmosphere. Figure 7 represents various scenes of
Dindies and Palkhi and its conclusion in Pandharpur
town.

Figure 7 Photographs of Wari and stay arrangements done for Wari

4. Findings and discussions :

This study explored the dynamic interplay
between festivals and the spaces in the built
environment, focusing on the spatial transformations
at different hierarchical levels. The dynamism of
spaces during festivals can be observed from a scale
of'50 sqm square in a neighbourhood to a 210 km
long pilgrimage processional town. Grounded in
traditional Indian living, and deeply connected to
spirituality and life skills, festivals are portrayed as
cultural indicators that leave a lasting impact on

people with the least impact on the land. The
harmonious connection between culture and ecology
in festivals is revealed by the observations done in
the study. The spatial dynamism brought about by
cultural activities, including traditional dances and
rituals, defines spaces temporarily. The dynamism
of'the spaces is observed by receiving a completely
different character during festivals with these rituals,
which comes back to its normal immediately after
1-2 days of the celebrations. All these festivals are
unique combinations of art, skills, aesthetics and
faith. The dance increases the metabolism of the body
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and as most of'these rituals are performed barefoot,
the texture of the ground is experienced by people.
Not only has the aesthetic quality of the spaces
changed, but it is filled with music, textures and
fragrances too. There is some kind of “Prasad” to
eat at these festivals always. The festive experience
in totality touches all five senses and gets registered in
the memories. All the props used in the installations
on the streets, and making pandals are taken back
and reused for the same or other purposes. People
put their hearts, body and soul into putting in effort to
make these festivals alive and happily say goodbye
to the celebration with the hope that the same
happiness will come in the next year of their lives.
These festivals act as a promise of life that changes
are permanent and the cycle oftime is repetitive. In
every rotation, it comes up with new essence, new
energy to pump in life in the mundane routines. At the
time of “Visarjan” of Ganeshotsava, when people
bid adieu to God — they say in the Marathi language
“Ganpati Bappa Moraya, Pudhchya Varshi Lavakar
Ya’- gives enough justice to this notion ofhope. Ina
nutshell, the culture guides people to engage themselves
in collective activities, and collective prayers, that push
them towards a healthy, skilful, artistic and spiritually
enriched life, that does not demand materialistic things,
but rather helps in gathering experiences, that make
living more enjoyable and sustainable. Despite the
temporary nature of spatial transformations, festivals
have lasting impact on individuals and communities,
asserting that the experiences become permanent in
memories.

5. Conclusion :

The festivals demonstrate meaningful application
ofart, craft, placemaking, planning, economics and
sociology in its numerous forms. Design, architecture
and planning education and profession to date have
given more importance to the permanent spaces,
however, this study highlights that the focus of
education and profession both can contribute to the
festivity, as these events enrich the experience of
life. The study was limited to observing the positive

dynamism of'the festival and having awareness of
the facts that there are some environmental negative
impacts of these. However, these negative impacts
are much less than the damages that are done by
the rapidly increasing and highly energy-intensive
building construction industry. This paper initiates
the argument that life can be experienced in time
and temporary spaces, and there is scope for present
design, architecture and planning fraternity to
intervene in these areas to make them more
organized and richer in experience.
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Abstract :

Architectural design education has long been
a cornerstone ofthe built environment’s evolution,
reflecting the changing values and aspirations of
society. As contemporary architectural practice
grapples with issues of sustainability, cultural
preservation, and a renewed appreciation for
craftsmanship, it becomes increasingly crucial to
examine the role of crafts in architectural design
education. The analysis encompasses a rich
repository of scholarly publications, utilizing
advanced bibliometric tools to unveil evolving
trends and connections within the field. this study
reveals the historical lineage of crafts in
architectural education Through systematic
examination. Additionally, this paper provides a
thematic analysis ofthe literature, identifying key
recurring themes that shape the discourse. The
study synthesizes the findings and further explores
pedagogical implications. It emphasizes how the
integration of crafts can enrich architectural
education. The findings emphasize 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 :

The transmission of craft skills to architects’
traces back to historical traditions rooted in guilds,
apprenticeships, and traditional teaching (Doshi,
1986). Guilds, such as those in medieval 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 materiality
(Chhaya & Dil Sukh, 2004). These historical
systems profoundly influenced architectural
pedagogy, emphasizing the enduring value of hands-
on learning and craft skills.

However, contemporary trends, driven by
capital-intensive development, prioritize rapid
production of space, often disregarding holistic
spatial conception (Chauhan, 1999). This neglect
of historical narratives results in an erosion of
cultural and regional identity perceptions, rendering
identity increasingly ambiguous and fragile
(Charalambous & Christou, 2016). Addressing this
challenge requires recalibrating design processes
to embrace evolving identities (Mehta, 2001), yet
many educational institutions have struggled to
adapt to this imperative, maintaining pedagogical
structures inherited from the West without
substantial modification.
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Aim and Scope of the study :

The study aimed to guide future research by
exploring crafts’ integration into architectural design
education through interdisciplinary approaches in
design studios. It reviewed trends to identify evolving
areas relevant to investigating creative thinking in
design research.

e What are the historical trends in the publication
of academic literature related to the
incorporation of crafts in architectural design
education?

e What are the key research areas and themes
that emerge from the literature on crafts in
architectural design education?

e What gaps exist in the current literature on crafts
inarchitectural design education, and what areas
warrant further exploration or research?

e How do the historical and contemporary
perspectives on crafts in architectural education
inform the broader discourse on architectural
pedagogy and design practice?

Crafts in Architectural Design Studio :

In architectural education, incorporating crafts
enhances skills holistically. Hands-on learning,
alongside theoretical knowledge, cultivates spatial
understanding (Wigley, 2011; Schon, 1983), while
emphasizing materiality promotes critical thinking
(Lester, 2008). Cultural and historical perspectives
enrich education, guiding architects in designing with
sensitivity (Oliver, 2006). Crafts contribute to heritage
conservation and sustainability goals (Ruskin, 1853;
Kruft, 1994), reducing reliance on mass-produced
materials. Crafts play a pivotal role in architectural
education, empowering students with practical skills,
enhancing cultural sensitivity, and promoting
sustainable practices.

The study conducted by (Djabarouti &
O’Flaherty, 2019) revealed a significant
enhancement in students’ understanding of building
materials when experiential hands-on learning was
integrated into the architectural design studio. This
approach not only promised improved

comprehension but also hinted at the potential for
more effective design solutions, particularly for
preserving built heritage. Nonetheless, the pilot study
encountered economic and logistical hurdles,
shedding light on the broader challenges architectural
nstitutions face when attempting to incorporate such
immersive learning experiences into their curricula.
In the realm of expanded knowledge, there exists a
conceptual framework reminiscent of Plato’s
tripartite view of the world. Firstly, the cognitive
space, governed by laws grounded in reason and
knowledge, shapes our understanding. Secondly, the
aesthetic space, intertwined with nature and cultural
constructs,embodies harmony amidst contradictions.
Finally, the ethical space, driven by a commitment
to caring for others and all of creation, underscores
our collective responsibilities to humanity (Baumann
1993, 145-1285).

Idea generation and Design development :

Inspiration and problem solving

In the design process, prior knowledge and
experience are crucial. Designers utilize precedents
to tackle diverse challenges effectively (Kim & Ryu,
2014). Crafts enhance creativity through hands-on
activities, promoting problem-solving skills. (Corbett,
2005) highlight crafts’ positive impact on design
studios, deepening students’ understanding and
nurturing critical thinking. Integrating crafts in design
education offers multifaceted benefits, amplifying
cognitive processes and fostering cultural awareness.
Crafts provide a tangible medium for experimentation,
strengthening students’ connection with design ideas
and enhancing cognitive and creative processes.

Brainstorming

Brainstorming, a creative technique, prioritizes
generating numerous solutions without immediate
evaluation, fostering diverse and unconventional ideas
(“1+1=3" principle, Osborn et al., 1971). In design
studios, crafts encourage brainstorming by enabling
students to freely experiment with materials, bridging
abstract thinking with concrete realization
(Schukken, 2016). Crafts influence divergent
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thinking in architectural design, prompting exploration
of various possibilities through hands-on activities.
Analogies from crafts foster innovative thinking,
applying historical knowledge to contemporary
challenges (Charalambous & Christou, 2016).
Thompson and Adams’s review supports these
insights, highlighting crafts’ role in enhancing
analogical thinking and problem-solving capabilities
in the design studio.

Visualization

Crafts play a vital role in architectural education.
(Gupta and Patel 2019) highlight their significance in
improving visualization skills, aiding in understanding
spatial relationships and material properties. (Reyes
and Mitchell 2020) associate crafts with meta-
cognitive processes, fostering reflection and elevating
design thinking quality. (Gardner 2011) explores
metaphorical reasoning, showing how crafts serve as
powerful metaphors, enriching conceptualization skills
and deepening materiality understanding in students.

Reflective Analysis

Hands-on craft activities encourage students to
reflect and critically assess their work. Crafts provide
a tangible medium for self-evaluation, fostering
decision-making, problem-solving, and critical
analysis throughout the crafting process (Schukken,
2016; Corbett, 2005). This iterative engagement
enhances students’ critical thinking skills, fostering
creativity and innovation in architectural design
(Landry, 2010).

Creativity

Understanding and Problem framing

Within design disciplines, nurturing creativity is
fundamental, guiding students to develop their
unique visions, expertise, and understanding of the
design process. Recognizing creativity and spatial
ability as crucial cognitive skills in architectural and
spatial design, crafting activities refine students’
perception of form, texture, and proportion
(Djabarouti & O’Flaherty, 2019). Crafting
enhances students’ sensitivity to visual and tactile
aspects, fostering divergent thinking and prompting

exploration of unconventional solutions (Schukken,
2016). It serves as a medium for experimentation,
encouraging students to generate a diverse range
of design ideas and expand their creative
boundaries.

Clarity and incubation

Research underscores the nexus of creativity,
cognition, and opportunity identification (Ward,
2004). Opportunity identification relies on diverse
information processing influenced by knowledge
disparities (Corbett, 2005). Marchand (2010)
explored crafts’ role in articulating design
concepts, converting abstract ideas into tangible
forms, aiding students in clarifying design thinking.
Garcia and Martinez (2020) highlighted crafts’
contribution to students’ manual and technical
skills, fostering aesthetic understanding by
enhancing tactile and visual perception in design.

Application and innovation

Mutlu (2015) examined crafts’ role in convergent
thinking, where crafting processes compel students
to synthesize ideas into tangible forms, fostering
informed decision-making and refining design
concepts. Garcia and Martinez (2020) advocated
for craft-based learning to develop prototyping skills,
providing hands-on experience in creating physical
prototypes, promoting innovative application of
ideas (Charalambous & Christou, 2016).

Pedagogy

The UK’s Qualifications and Curriculum
Authority underscores creative learning outcomes,
highlighting questioning, making connections,
envisioning possibilities, exploring ideas, and
reflective critical thinking (Djabarouti & O’Flaherty,
2019). Creativity entails habits such as posing
questions, play, immersion, innovation, risk-taking,
imaginative thinking, and self-determination
(Djabarouti & O’Flaherty, 2019). The National
Advisory Committee on Creative and Cultural
Education (NACCCE, 1999) advocates teaching
for creativity, emphasizing beliefs, motivation, risk-
taking, persistence, interdisciplinary connections,
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and experiential approaches (Salama, 2008).
Despite acknowledging active learning’s
significance in architectural education (Salama,
2010), design studio pedagogy has seen minimal
evolution since 1985 (Webster, 2008). Studies by
(Kvan and Yunyan 2005) utilize Kolb’s model to
examine architectural education and learning styles
(KOLB, A., & KOLB, D. 2012), interpreting
complexities rather than experimenting with
pedagogic interventions. Integrating crafts into
architectural design studios aligns with active and
experiential learning, enhancing engagement and
understanding (Andjomshoaa, Islami, &
Mokhtabad-Amrei, 2011).

‘Making’ and ‘thinking’ (Salama, O’Reilly, and
Noschis, 2002) embody an architect’s knowledge
stemming from this fusion, echoing contemporary
literature on experiential learning, emphasizing
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hands-on experience and reflective thinking in
architectural education (Felicia, 2011). It’s vital to
prepare students for the broader context of
architectural practice, encompassing sociological,
environmental, ethical concerns, alongside
technical aspects (Kurt, 2009).

Discussions

This study focuses on integrating crafts into
architectural design studios, emphasizing hands-on
learning to nurture students’ creative thinking and
understanding of the design process (Potur &
Barkul, 2006; Schon, 1983). It explores how crafts
enhance idea development, design, and pedagogy
within design studios, presenting overarching
themes and corresponding categories for detailed
examination.
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Figure 1: The overall themes and categories of the 47 selected article
(Source: Author)

Incorporating crafts into architectural education
enhances students’ knowledge and skills in various
ways. Craft-based learning offers a hands-on
approach that immediately immerses students in
materials and processes, complementing theoretical
knowledge (Wigley, 2011).

This engagement fosters an intimate understanding
of space, shape, and structure, crucial elements in
architectural design, thus enhancing students’ spatial
comprehension (Schon, 1983). Moreover, crafts
emphasize the importance of cultural contexts in

architectural designs, as they often carry cultural
significance.

Crafts play a vital role inidea development, design,
brainstorming, visualization, reflective analysis, and
creativity within architectural education. They facilitate
multifaceted approaches to design, enhancing
perceptual abilities, divergent thinking, concept
articulation, logical reasoning, and skills application
(Marchand, 2010; Martinez & Kim, 2021;
Schukken, 2016). Through reflective analysis and
prototyping skills, crafts promote clarity, incubation,
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appreciation of the arts, and innovation. Additionally,
they support active and practical learning, offering
students tangible encounters with architectural
concepts, thereby enriching architectural pedagogy
(Reyes & Mitchell, 2020; Chhaya & Dil Sukh, 2004;
Martinez & Kim, 2021).

Conclusion :

In the 21st century, architectural education
confronts a pivotal juncture, balancing tradition and
innovation while adapting to emerging trends like
sustainable design, cultural preservation, and
community engagement (Schon, 1983). However,
the scarcity of research in the Indian context presents
challenges in evaluating crafts’ impact on learning
outcomes such as design skills, problem-solving, and
cultural awareness. The limited comparative analysis
between students exposed to craft-based education
and those who aren’t impedes a comprehensive
assessment of these approaches’ effectiveness.
Acknowledging that innovation in design extends
beyond architecture, the study advocates for
interdisciplinary collaboration with fields like
neuroscience, psychology, and sociology to shape
future cognitive models and tools. Envisioning the
development of innovative yet practical ideas and
methods, the study aims to enhance architectural
education’s effectiveness through collaborative
design activities. Ultimately, it seeks to lay the
groundwork for future research and inspire
innovative teaching practices, fostering continuous
advancement in architectural education.
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Abstract :

This article explores the transformative role of
materials in reshaping affordable housing paradigms.
Beyond conventional financial considerations,
materials emerge as catalysts for aesthetic
expression, human comfort, and a profound sense
of community identity. By guiding case studies
through an imaginative reconstruction, we unveil
instances where materials transcend their utilitarian
role, becoming mediums for artistry and sustainable
design. The article touches the three primary realms
that make architecture art — expression, comfort,
and attachment, by confronting challenges in shifting
perspectives, underscoring the necessity for a
nuanced approach. The article aims to evoke a call
to action through a storied format which moves the
architects and developers to adopt a more holistic
perspective on materials, encouraging a departure
from conventional norms. This exploration envisions
a future where affordable housing transcends mere
functionality, emerging as a dynamic canvas that
balances the trifecta and all aspects across the board.

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

1. Introduction :

In the relentless pursuit of cost-efficiency and
optimization, the realm of affordable housing has
often been overshadowed by the unyielding focus
on floor space index (FSI) and financial pragmatism.
Amidst these calculations and blueprints, there exists
an overlooked element that holds the potential to

reshape the very essence of our housing structures
— the materials themselves. While the optimization
of square footage and the balance sheets is
undeniably crucial, we have inadvertently relegated
two vital considerations to the periphery: the
aesthetics that define our living spaces and the
thermal comfort that dictates our well-being.

Affordable housing, with its utilitarian design and
standardized materials, has long been associated
with functionality over form, cost over comfort. This
oversight is not only a missed opportunity for artistic
expression but also a neglect of the profound impact
that materials can have on creating a space that
residents proudly call home.

It is time to question this status quo and recognize
materials as more than mere structural components.
The aim is not only to optimize financially but to
harmonize aesthetically, to provide thermal comfort,
and to evoke a deep sense of belongingness within
the community through their aesthetic. In this
exploration, we willunravel the forgotten 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 is time to reimagine affordable
housing as more than a utilitarian necessity, but as a
canvas where materials play a crucial role in crafting
spaces that resonate with the hearts and histories of
those who call them home.

2. The Forgotten Influence of Materials :

Beyond the structural constraints and financial
considerations that often govern the blueprints of
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affordable housing, lie the untapped reserves of
expression — the materials. When carefully chosen
and thoughtfully integrated, materials possess the
transformative power to shape not just the physical
structures but the very essence ofthe communities
they house (Mazzola, n.d.).

For this article, the authors have conducted the
study by considering a scenario as the base case to
build upon with introduction of new materials and
construction techniques. Considering each
development ofthe same as stages, the first stage is
to draw comparisons using case studies on the impact
ofraw materials against covering themup. The second
stage will be to satisfy the first requirement of invoking
belonginess in a community, that is, comfort.
Specifically, the comfort that can be achieved by
exposing the rawness of thermally comfortable

materials. The third stage is to coalesce the raw
materials with aesthetic expressions of detailing,
modulation, and texturing. Finally, by manifesting the
community’s identity through mediums of history,
culture and heritage on the architectural form actively
involves the community in its creation and in turn,
induces a greater sense of belonginess to their abodes.

2.1. Unveiling the Materials’ Raw Beauty
Consider for a moment the visual impact of a
neighborhood littered with affordable housings has
on you. Besides the uncalled for pity after observing
the windows decorated with hanging clothes and
painted over in a dull grey peeling away, it never
really leaves a lasting impact on us, and for the right
reasons. These masses meant to barely house the

families, their aspirations and expressions are
standardized and mundane.

Fig. 1. MHADA’s Ruby Mill, Dadar, Mumbai
Source: https://www.mhada.gov.in/en/content/ruby-mill-dadar (accessed 16 January 2024)

But now, consider the impact that same
neighborhood would have on you had it been
constructed in a blend of concrete for exposed
structural members as it held together walls in brick
masonry with a textured plaster on top, that springs
out of dense green foliage. It already sounds
characteristic and detailed. Now let’s dive deeper;

imagine those walls to be in a random brick bond
order, the concrete polished and the rustication in
ordered brick masonry. It now appears even more
characteristic and detailed. It is closer to something
that the residents can identify with, something they
call their expression, something to set them slightly
apart.

(¢)
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Fig. 2. Correa’s Tara Housing, Delhi
Source: https://www.nirman.com/post-independence-delhi-architecture/#gsc.tab=0
(accessed 19 January 2024)

Whether through the warm embrace of natural | 2.2. The Thermal Equation

wood, the cool elegance of concrete, or the vivid Now, considering the same building from before,

but this time, instead of fired clay bricks, the walls
are made in unfired clay bricks, the fenestrations in
timber with a brick masonry vault for the roofand
absolutely no steel. This time not only is the housing
further enhanced in terms of aesthetics, but it is

expressions of recycled materials, the choices made
in materials play a pivotal role in defining the
overall visual appeal of a housing project as the
silent storytellers of architecture (Zhang et al.,
2023).

Fig. 3. Doshi’s ATIRA Housing, Delhi
Source: https://www.sangath.org/projects/ahmedabad-textile-industries-research-association
atira-ahmedabad/ (accessed 16 January 2024)
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The thermal comfort aspects of a building are
another realm completely overlooked in affordable
housing on the pretense of achieving fsi and
budgetary optimization. However, the thermal
equation of materials in affordable housing is a critical
aspect that not only impacts the residents’ daily lives
but also carries significant implications for energy
consumption and environmental sustainability. From
insulation that retains warmth during colder months
to reflective surfaces that mitigate heat absorption
in warmer climates, the role of materials extends
beyond their structural integrity to directly influence
the indoor climate of housing units. Furthermore,
innovative technologies and sustainable practices are
reshaping the thermal dynamics of affordable housing
(Rosso et al., 2018). This dual benefit not only aligns
with the global imperative for sustainable living but
also plays a crucial role in minimizing the long-term
costs associated with energy use, making affordable
housing not just affordable in the short term, but
sustainable in the years to come. And when done
right, these addendums or incorporations come
together to paint a picture that balances all aspects
across the table- financial, cultural, and thermal!

2.3. An Aesthetic Expression

To establish the artistry that materials can
achieve, let’s consider the same building once
more. With the same material palette of adobe
blocks, brick, concrete, and stone, let’s assume
that certain vertical or even horizontal sections
ofthe building are now laid in an extruded brick
facade that seamlessly blend with the small
openings in timber and steel, creating an iteration
of atraditional pattern of the state. Maybe certain
sections of the podium are cladded with concrete
panels over the stone to give space for foliage to
take over and maybe allow the youth to paint and
graffiti. Almost immediately, one can imagine how
the materials can become both the canvas and
sometimes even the paint. Artistic expression
through materials is not a luxury but can possibly
be considered a fundamental human need,
influencing the emotional resonance of the built
environment. The housing’s architecture can
metamorphose into canvases for murals that tell
the stories of the community’s journey, becoming
a source of pride and connection for its residents
to come (Lagueux, 1996).

Fig. 4. SEA’s Sai Mandir, Vennached, Telangana
Source: https://www.architectural-review.com/buildings/sai-mandir-temple-by-sea-straddling
the-world-of-memory-and-history (accessed 20 January 2024)
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2.4. Belongingness in Material Choices

One last time, we revert back to our imaginary
housing. Imagine the building with those patterns and
blanks walls for artwork. Consider several of these
housings clubbed into a small township in the center
of Mumbai which is otherwise littered with inhumane
and completely uncharacteristic buildings for people
to simply survive in. With patterns in an extruded
brick fagade that traces back to the craft of a rural
community of the state, 2D artworks and graffiti

installations on the paneled walls ofthe podium, and
carved fenestrations fromreclaimed wood for the
openings; the people in that complex suddenly realize
that they may be in an alien city, but they are together
as a community. It is the duty of the designer and
the community to sit together and transcend a shelter
into a home. The choice of materials can either
reinforce or detract from this sense of belongingness
(Lagueux, 1996). When involving the community,
belonging is more than by product.

Fig. 5. St+art India’s Dadasaheb Phalke Mural, Mumbai
Source: https://www.designpataki.com/the-start-india-wave/ (accessed 20 January 2024)
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Fig. 6. Studio Lotus’ Krushi Bhawan, Bhubaneshwar, Odisha
Source: https://studiolotus.in/showcase/krushi-bhawan/115 (accessed 19 January 2024)
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Integrating artistic elements into materials can
pay an homage to the history, can foster inclusivity
with rural communities, celebrate the urban poor,
and most importantly, instill the sense of individual
pride through them (Mazzola, n.d.).

3. Challenges in Shifting Perspectives

Each stage after considering a scenario for the
base case built itself with inclusion of a new palette
of' materials and techniques. The development in
choice of materials sequentially integrated thermal
comfort, aesthetics and finally belonginess in the
base case. Changing the material in the first stage
to include more thermally comfortable materials
than the conventional choices for affordable housing
introduced a higher and more humane standard of
living for the residents. Suggesting changes in the
construction technique of the same materials as
before introduced the presence of distinction and
consequently, ownership for the housing. The third
stage involved the study and proposal of creative
representations of the community in the form of
culturally inspired and architecturally manifested
artforms which, as per the precedents, encourage
the community to participate, contribute and
maintain.

But, while the vision of materials as conduits
for art, thermal comfort, and a sense of belonging
is compelling, the journey towards a holistic
approach in affordable housing design is not
without its challenges. The conventional paradigm,
entrenched in optimization and financial constraints,
presents a formidable barrier to the integration of
materials for multifaceted purposes. The entrenched
mindset that prioritizes immediate financial gains
often resists the consideration of materials as more
than utilitarian components (Lagueux, 1996).
Architects and developers may face skepticism
from stakeholders who question the feasibility and
cost effectiveness of embracing a more expansive
role for materials. Shifting perspectives demands
not only a commitment to change but also a
concerted effort to educate and advocate for a

more comprehensive understanding of materials’
influence on affordable housing.
4. Conclusion and Call to Action

Inunraveling the forgotten influence of materials,
we have embarked on a journey that transcends the
traditional boundaries ofaffordable housing design.
From their role in shaping aesthetics to their impact
on thermal comfort and community identity,
materials emerge as dynamic agents of change,
capable of transforming mere structures into vibrant,
holistic living spaces. As we conclude this exploration,
the call to action resounds architects, developers,
and stakeholders must reconsider the prevailing
norms and embrace a more nuanced approach to
material selection. The integration of materials as
mediums for art, thermal comfort, and community
identity is not a compromise but an elevation—a
pathway to affordable housing that fosters pride,
comfort, and a genuine sense of belonging. The
challenges outlined are not insurmountable barriers
but opportunities for innovation.

In urging a departure from the status quo, we
encourage the architects of tomorrow to wield
materials not merely as tools of construction but as
instruments of positive transformation. It is time to
reimagine affordable housing as an embodiment of
art, comfort, and community—a space where the
influence of materials extends far beyond the visible
and into the very fabric of human experience.
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Abstract :

Experts estimate that ten thousand hours are
needed to become the best at any given craft.
Whether it’s glassblowing, wood joinery, music, or
the culinary arts, the goal is to create something that
can be seen, heard, touched, and/or used. The idea
of craft seems to be fading in popularity. By
embarking on a journey to uncover the intricate skills
and hidden wisdom inherent in traditional crafting
techniques, this study seeks to illuminate the
invaluable contributions these age-old practices can
make to contemporary architecture. Through a
combination of case studies and qualitative analysis,
this research aims to identify the nuanced expertise
and tacit knowledge that underpin traditional crafts.
Furthermore, it explores how integrating these
traditional techniques into modern architectural
projects can lead to innovative design solutions and
sustainable building practices.

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

Introduction :

Crafts endure as a means of skillful interaction
with materials, underscored by a craft ethos that
emphasizes both practical skill and a sense of
tradition (Adamson, 2007) (Sennett, 2008)
(Minna Huotilainen, 2018). Amidst the pervasive
influence of digital technology, crafts retain their
tactile, corporeal nature, offering a respite from
the constant inundation of digital interfaces and

screen-based activities. In settings such as stitch-
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 ideas into tangible artefacts,
reflecting a process that intertwines design with
inventive learning. This dynamic suggests that
crafting not only involves the mastery of existing
techniques but also encourages exploration and
innovation, thereby embodying a form of creative
expression deeply rooted in human ingenuity
(Seitamaa-Hakkarainen, 2011).

Aim :

To explore the intricate skills and hidden wisdom
within traditional crafts, ultimately enhancing both
architectural theory and practice.

Objectives :

1. To investigate the historical significance of
traditional building crafts in architecture.

2. To explore how traditional crafting practices
can inform and enrich contemporary
architectural theory and practice.

3. To examine case studies that demonstrate the
integration of traditional building crafts into
architectural projects.

Methodology :

A case study research is done for the paper to
explore the intricate skills and knowledge embedded
inbuilding crafts.
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Data Collection :

With Sustainable Development Goal 11, countries
have pledged to “make cities and human settlements
inclusive, safe, resilient, and sustainable’” at UNESCO
(SDG 11). As part of this goal, Target 11.4 aims to
“intensify efforts to protect and safeguard the world’s
cultural and natural heritage.” UNESCO believes that
focusing on cities is vital since creative industries
contribute to social structure, cultural diversity, and
improved daily life, as well as strengthening
communities and defining a common identity.

Craft is progressive because it provides a different
microeconomy of local manufacture, a system of
exchange that is more akin to bartering, emphasising
trade and tactile connections to supply and demand.

It is ecologically conscious and mindful of the planet’s
finite resources. Craft has embraced the digital
because of the rise of craft blogs, social networking
sites, and personal internet interfaces, it has gone
online. Craft is a wedge that exposes significant
disparities in taste and value beliefs. Craft is modern
because it bridges the gap between art and
commerce, work and play, and the past and the
future (Bryan-Wilson, 2013).

While craft is the stem of the tree from which it
grows and diversifies, the practice of craft, material,
the craftsmen and their tools, and empirical
knowledge are the roots of this industry like
illustrated projects in Pune by Studio Roots and

Basics.

Image 1 : Ongoing project with experimentation of tessellations using cob in Pune, India.
(Source : Studio Roots and Basics)

According to (Thakkar, 2011), there are multiple
values ofbuilding crafts which one should recognise.
e Evidential value : This provides us with
proofofour rich architectural heritage when
it is visible on traditional buildings. This value

is based on one’s visual perception

e Historic value : This provides an insight into
the past and gives an idea of'the life of people
and their craft in olden times.

o Aesthetic value : The carvings seen on the
rich architectural heritage give a sensory and
intellectual motivation from the past.

e Communal value : Recognising a Craft
provides people with a sense of belonging to
the place to which it is related and also to its
people and society

A new generation of Indian architects defies
convention by emphasising sustainability as a
significant feature of their work. Rather than
depending on green rating systems and sustainability
certifications, these architects choose tried-and-true
construction methods to create structures that have
the least amount of environmental impact feasible,
both in terms of design and materials employed. They
build in accordance with local socioeconomic and
environmental conditions, using reused and
renewable materials and traditional construction
techniques.

They show that being ecologically careful doesn’t
have to mean being shabby, drab, or boring. They
are designing homes of the future, fusing sustainability
with contemporary, modern designs and a range of

(¢?)
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materials, textures, and colours to produce homes
that are gaining popularity for their small footprint,
various health benefits, and aesthetic appeal. We
want rooms that reflect our culture, surroundings,
and needs, rather than mimicking a bland Western
style. A few of them are Biome Environmental
Solutions — Bengaluru, The Auroma Group —
Puducherry, Kamath Design Studio — Delhi, Thannal
Hand Sculpted Homes — Tiruvanamalai, Footprints
E.A.R.T.H. — Ahmedabad, Mozaic — Goa, Benny

Fa—

Image 2: Bodhi house Designed by Ar. Eugene Pandala made by the cob method of mud construction

A Case Study on Traditional Construction Techniques Merging with Nature and Crafts

Kuriakose — Chennai, Made in Earth— Bengaluru,
Eugene Pandala — Kollam, Dustudio — Auroville,
Studio Roots and Basics -Pune, Imarat -
Chandigarh, Didi Contractor (Dharmalaya Institute,
Himachal Pradesh), COSTFORD and Vasthukum
(Kerala), Auroville Earth Institute (Puducherry),
Gerard da Cunha of Architecture Anonymous (Goa),
K Jaisim of Jaisim — Fountainhead and
Sathyaprakash Varanashi of Sathya Consultants
(Bengaluru). Some offbeat projects are listed below.

(Source: @eugenepandala)

The project (as shown in Image 2) was
constructed utilising the cob structure technology,
but it was modified by using 20% clay mixed with
mud and 5% cement to strengthen it. This put a lot
oftrust in the client’s understanding of their area,

which helped them achieve their goal of tranquillity.
The home is so boldly linked with its roots and
surroundings that it says a lot about how elegantly it
allows everyone in, even nature.

A Case Study on the intricacies achieved by craftsmen for Ar. Prasanna’s Kondan Resort

Image 3: Kondan Resort Pune by Ar. Prasanna More
Source: (Madhushala, 2017)
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The Kondan Resort’s (as shown in Image 3)
concept includes concerns concerning the resort’s
social, regional, and environmental context in
addition to the primary purpose of providing
modern amenities in a beautiful setting. The majority
of the building materials were sourced on-site.
From dry pack to dressed masonry to composite
boulder concrete, stone from water bodies and

foundations has been employed widely in
vernacular ways. Objects like stone light fixtures
were purchased from local craftsmen during
construction, and daily-wage labourers from
adjacent villages were trained in masonry or other
vocational skills that would ensure their
employment as part of the resort’s maintenance
crew. (Madhushala, 2017)

Didi Contractor’s Architecture: A Case Study on her structures harmony with nature

Image 4: A project by Dharmalaya Institute
Source: (Bahga, 2018)

A close examination of Didi Contractor’s
architecture reveals that her structures appear to
sprout from the ground and are in perfect harmony
with the natural world. This is in stark contrast to
today’s modern structures, which appear to be at
odds with nature. An important element of her design
is the precise yang-yin interaction between her

buildings and the surrounding landscape. Didi’s
architecture is also notable for its innovative use of
native materials like mud, bamboo, riverstone, and
slate.

She’s honed the art of treating these materials in
such a manner that they evoke feelings of kinship,
joy, and humility throughout the years.

Shigeru Ban’s Architecture: A Case Study In The Context Of Traditional Craft Techniques

Image 5: The Veneer Grid Roof House in Chiba

Image 6: The Paper Dome in Amsterdam, Holland

Source: (Mireva)

Beppu is frequently referred to as the hub for the
preservation and appraisal of Japanese bamboo
traditions. Bamboo is a material that may be used to

make columns, beams, trusses, steps, porches,
floors, and even bridges due to its physical
properties. Repetitions ofknits, knots, or modular
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elements can now be found in structures such as
fences, flooring, partition walls (internal and
external), and roofing. In some situations, Ban just
alters the scale of the knit, transitioning from
decorative art features to roofing construction details
by employing materials such as wood, paper pipes,
and metal extenders.

Origami is another prominent small-size
“vernacular” art form. Origami ideas can be found
in both simple roofs and complicated shell-type
surfaces. Curved surfaces generated by repeating
the same fold, resulting in stable shapes, are a
well-known architectural approach. These are
often associated with folded constructions and the
literal replication of folding principles in the art of
origami.

Discussions and Findings :

1. The Indian architects are changing how we
think about building sustainably. Instead of
relying on fancy certifications, they use
simple, proven methods and materials that
have less impact on the environment.
They’re showing that eco-friendly doesn’t
mean boring—by blending modern styles
with traditional techniques, they’re creating
homes that are both stylish and good for
the planet. It’s not just about being green,;
it’s about embracing our culture and
surroundings while still enjoying all the
comforts of modern living.

2. Looking at Ban’s designs and his

interpretation of modern architectural

traditions, we may infer some basic concepts
that other architects could follow:

Learning from the past, but not literally

copying it

The correct interpretation of traditions can

lead to Up-to-date solutions - traditions are

the foundation of the present

The use of modern, even innovative, materials

could reveal new fields of expression and
experimentation
Accessible materials are a sustenance

¢ (Contemporary) Repetitions ofa (traditional)
module can be fascinating and perhaps
sufficient for a project’s final concept.
(Mireva)

Conclusion :

Traditional craftsmanship has often been
marginalized in contemporary society, perceived as
out of sync with the march of technological
advancement and societal progress. However, there
has been a notable shift in recent years, with a
growing appreciation for craft and craftsmanship.
These domains have expanded their influence to
encompass endeavours such as the preservation of
the world’s Intangible Cultural Heritage, as
recognized by UNESCO in 2015.

The traditional design methods must be
recalibrated to develop more robust solutions that
appreciate and include developing identities. The
majority of journals explain that traditional
architecture is strongly tied to the culture of the
community in a place that is identical to regional
ethnicity. As Charles Correa once stated, unlike
music, architecture is deeply grounded and rooted
inits environment.

The case studies and literature on building crafts
and identity conclude that the context and climate
create the circumstances that make our architecture
and becomes more relevant to society. By examining
each of those typologies on the parameters of
sustainability and identity they determine how they
are spatially articulated within the context of modern
India. It is possible that the amalgamation of building
craft in architecture could support the concepts of
interdisciplinary value of integrated practice. The
architects could master the ability to respond to
complicated, ever-changing scenarios and transform
them into emergent, unprecedented architecture that
illuminates a more promising and intriguing future
through preaching and practising. From this
viewpoint, building craft could be a catalyst that can
bring the realities of architecture into the design
practice.
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Craft possesses distinctive ecological qualities,
rooted in localization and systems thinking, and
embodies fundamental concepts of existence.
Moreover, the understanding of design for
sustainability has evolved beyond mere technological
considerations, embracing holistic approaches such
as Transition Design and the Quadruple Bottom Line,
which prioritize broader human values in fostering
transformative change. By bridging the realms of craft
mastery and sustainable design, profound
connections emerge, characterized by ecological
consciousness, communal engagement, resilient
systems, and a profound sense of existence.
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Abstract : 2. To investigate the theoretical frameworks and

Experiential learning, often described as
“learning by doing,” has emerged as a
transformative force in both architectural education
and real-life practice, shifting from the periphery
to the forefront. The imperative of adaptability
propels this evolution in an ever-changing world
and a contemporary understanding of learning
processes. Grounded in the Experiential Learning
Theory (ELT), as elucidated by prominent
scholars, this paper delineates a dynamic model
anchored in the dual dialectics of action/reflection
and experience/abstraction. Global research
underscores the cross-cultural relevance of ELT,
highlighting its significance across diverse societal
contexts. Employing a methodology centered on
literature review, this paper aims to analyze the
evolutionary trajectory of experiential learning and
its profound impact on architectural education. By
scrutinizing ELT’s role in education reform and
beyond, this study seeks to illuminate the
transformative potential of experiential learning
paradigms.

Aim :

To explore the historical development, current
practices, and future potentials of experiential
learning within architectural education.

Objectives :

1. To examine the historical roots of experiential
learning in architectural education.

educational philosophies underpinning
experiential learning in architectural studies.

Methodology :

A literature review methodology is used for the
paper to explore the evolution and significance of
experiential learning in architectural education.

Introduction :

Experiential learning has risen from the periphery
ofeducationto the foreground in the recent decade.
What accounts for this shift in perspective? First,
there has been a dramatic change in our conception
of learning and how we perceive data. Second, in
today’s rapidly changing environment, there is an
increased demand for flexibility and the capacity to
leverage previous knowledge and experience in new
and different ways. (Linda H. Lewis, 1994)

For over 35 years, research based on experiential
learning, the theory has advocated for and
contributed to this shift in perspective. Experiential
learning theory draws on the work of prominent
twentieth-century scholars who gave the experience
a central role in their 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 is a dynamic view of learning
based on a learning cycle driven by the resolution of
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the dual dialectics of action/reflection and experience/
abstraction. A holistic theory defines learning as the
primary process of human adaptation involving the
whole person. ELT is applicable not only in the
formal education classroom but also in all areas of
life. The process of learning from experience is
ubiquitous, present in human activity everywhere all
the time. The holistic nature ofthe learning process
means that it operates at all levels of human society,
from the individual to the group, to organizations
and society as a whole. Research based on ELT
has been conducted all around the world, supporting
the cross-cultural applicability of the model. (Kolb,
1984)

Data Collection :

Inquiry-Based Learning (IBL) :

Inquiry-based learning is an instructional method
developed during the 1960s but continues to
characterize current interests in higher education.
(Potter, 1964) In essence, it was developed in
response to a perceived failure of more traditional
forms of instruction, where students were required
to simply memorize and reproduce instructional
materials (Ackoff, 1974).

Sub Forms OfIBL :

Inquiry-based learning (IBL) includes active and
experiential learning. Students’ progress is measured
by how well they develop experiential, critical
thinking, and analytical skills rather than how much
knowledge they have gained. The main feature of
active learning is that students participate in solo or
group tasks such as reading, writing, and discussion
throughout the class. While the students carry out
these activities, the professor facilitates them and
receives immediate feedback (Bonwell, 1996).

Experiential Learning Theory By David Kolb

Kolb’s experiential learning theory works on two
levels: a four-stage cycle of learning and four
separate learning styles. Much of Kolb’s theory is
concerned with the learner’s internal cognitive
processes. Kolb states that learning involves the

acquisition of abstract concepts that can be applied
flexibly in a range of situations. In Kolb’s theory,
the impetus for the development of new concepts is
provided by new experiences.

“Learning is the process whereby knowledge is
created through the transformation of experience”
(Kolb, 1984)

The Cycle Of Experiential Learning

ELT defines learning as ‘the process whereby
knowledge is created through the transformation of
the experience. Knowledge results from the
combination of grasping and transforming
experience.’ (Kolb, 1984)

Concrete
Experience

La

Accommuodating

Active -
Esperimentation

Abstract
Conceptualization

Figure 1: The Cycle of Experiential Learning
(Kolb, 1984)

1. Concrete Experience - a new experience
or situation is encountered, or a
reinterpretation of existing experience.

2. Reflective Observation of the New
Experience - of particular importance are
any inconsistencies between experience and
understanding.

3. Abstract Conceptualization reflection gives
rise to a new idea, or a modification of an
existing abstract concept (the person has
learned from their experience).

4. Active Experimentation - the learner

applies their idea(s) to the world around them
to see what happens.

()
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Result and Discussion :
Skill Based Learning And It’s Outcomes

TN

Cognitive Outcomas Skill-Based O Oui
* Verbal = Compilation « Attitudinal
- Proceduralization
- Composition + Motivational
- - Motivational
organization * Automaticity disposition
Seif-afficacy
« Cognitive strategies Goal setting

Figure 2: Outcomes of Skill based learning
(Kurt Kraiger, 1993)

Skills-based learning is where we teach an
individual a specific set of skills. This allows an
individual to achieve a positive outcome in each
task. It mainly concerns the development of
technical or motor skills. Characteristics of skill
development include a goal orientation and a linking
of’behaviours in a sequentially and hierarchically
organized manner Traditionally, skill development
has been evaluated by observing trainee
performance in role plays (simulations at the end
of'training) or in actual job behaviours. Behavioural
observation may be an appropriate evaluation tool,
provided the assessment strategy is developed in
concert with a theoretical conceptualization of skill
development. Theories of skill development
generally posit three definable stages: (a) initial skill
acquisition, (b) skill compilation, and (c) skill
automaticity. Initial skill acquisition involves the
transition from knowledge that is declarative to
knowledge that is procedural. Procedural
knowledge enables the reproduction of trained
behaviours. Compilation skills occur with continued
practice beyond initial successes at reproducing
trained behaviour. (Kurt Kraiger, 1993)

Conclusion :

Teaching architecture without teaching how the
everyday environment works is like teaching
medical students the art of healing without telling

them how the human body functions. You would
not trust a medical doctor who does not know the
human body. Knowledge of the everyday
environment must legitimize our profession.
(Habraken, 20006).

Active and experiential learning as concepts and
instructional strategies appear to be two sides of
the same coin underlying the inquiry-based learning
method. While they differ in terminology they
represent interactive learning mechanisms and share
similar aims and qualities. They both aim to
increase students’ motivation and place emphasis
on the exploration of attitudes and values. In both
of them, less emphasis is placed on knowledge
transmission but greater emphasis is placed on
developing students’ critical thinking abilities.

Linking assessment research and active and
experiential learning as interactive learning
mechanisms, one canargue that architecture students
need to be involved in assessment processes that
should be conducted objectively and systematically
- not through casual interviews or observations that
may only reveal what is already known. In this
context, they learn about problems and potentials
of existing environments and how they meet people’s
needs, enhance and celebrate their activities, and
foster desired behaviors and attitudes.
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9. oft. geR QuaTe
TH T $ TR Tk Spel 3T STfhedr, qO1

2. &, Hi i
TS AT et 3% 3fehesrar, oI

I Fheted HHTSIT T gfarern forehre gme.
A Tewidled B AU shel THedl TLEHme
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TG HSHTEUT T 3778, FHTiSTeh, 3T1ieh, T,
TTehig R SeettE qio g el aREtde
TEONHHTER B 3TEal. 07 0= TE & HIhiaeh,
U3 ATk IT&Y, IR Jetforeh 3mfer 3rmar 31 &
I 3TN Seerd et Seft e esE seerent auft
STed! forenTam=l STEATE! Seerd e, ST = Tt
TV At T fohudtel SaTed Sa 3Ted. U
ST Tehmdidet B TEUIel TWESuTR UEviivH gigera
3 TR AT goHd WASUIR |k STdTeRer JTfor
TR ITMAaT STTSETSeT 370 3Taweh 37d. &
MY TGN HTHITh IMAqdHee Faeaqel
ST TSR JhTITEId 2Tehdll. § EIIYH e S3hU0] Jehlird
AT MY AR IR AR, q8 8 GeNed
. T TN RN HIER IO T ST
Tefireh Ge , elherae! feRhgiehtor ST TRviHHIEER
TR HTE) ST 378 HHTTSTeh ST qieh TRETOTE
T hd. BT ITATH FHISh AT AT WASIR
FRfEd .

HgeaT™ IIe2 : HTATISIh, SINFAdl, T, TEuiiaM,
TATIHAT

¢ ufed :

JTTRId ST ITEHE THST=AT dF T
TGS HifdeiedT SATad ST 1 8ISl 319, o7& 307
TFram, Fam & et wHe FHifa T weme armeet
e, 3eft TRt Y, STSETSIen e g T
g arq 3T 3 IR . &L, 'ia, i e
M 31 TR JUITell TATIHheITEd AT, 2T
I HoiHE FTEehTH T SRISR SRl Tl
Wictel feram sHtwara 3T, e Fearimer
TR ST STUTITEIS! ErHTioTeh, Setforen, Ttenl,
TIRGM, Hfet 3T 3k JhT=AT TR SiEea e,
T YT e forshre SiTeR STgdieRtor ST SeFTET
foriy g T Tt SrefeRRuITEE Aer firesd famiva:
IEUHEN ATHEEI [T ST, ST AT A
TEQHTTER ST ST ST AT 3T, TAeS FES
3T 7 TEEUR TevfigH SIER@ F HiST AR 9oy
AT Ut SHIUITeR Geayd IRUME SR e
IGATT AT, AT AT SiErs 3nfeh Ieael 3for
TET TR BV @ I iR fafay et
Higetel 3718 (Organiztion for Economic Co-opration
and Development, 2021). 3R, Hgl, TS,
Fiefern ararE S Tevt @ yE § S
S Afg T eterg Jnfdeh ST 30 I8 Wifideiet
3R, YRATAR! 8 TOIRR ITe SO |iffTdelet 3718, &
THTT SfeTeeT™ v § Wagum TR AT .
30T TEUaTael MAdeRal A=l QU RO i,
RS 3! ¢ TE GRISCTSHI STTvATdea Iraaan

TATIT SO AT MELHIOT T WIS
el emmeaAdT giaar 3edreT oA
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Tor=uurenes WEtfea 3ftres qusficiar aftfedt sm=d.
¥. QIR I

wfsger amfor fegsgara dwmyon R o=
SAfaitad SEmh dor goaTe W6 AR QTN
TS 3. AT 93T U HIOATETS! shetel Th
T ST T € AR g¥ET WEd 3.
g}, AT TR guee S
TS HhNIcHRT JWIferd STl 3118 (Bordignon
1998; Salama 2006; Sidawi 2008 ). FHIRGZT
MEd TEIHT [ ST, Sk 3T 3@ I
TITER A=A HiEhiden TS ST SHemsret=n
THEY 3THAl. ¥ AW e e,
FfEraar, quideh WeET 3. Uk See aTaehe <Al
TRUIHMTG geaqd 3T (ShISHA Q004 ). TN
IMEdd A AT AT T FAhmEea
(Ro003) =1 wd, wmwIfws wIAqd= AT
“HMETNTREEAT <A, HH, qh IO FatErst
T TSR Same fohar Iustifaent sweren
frmtor heara i sredt wrTi e aTeTe quTETt
UTAeA! AT STt ST SATfOT Hishas! ST |TTfTeh
anfor = gefa srEeefl Wifas @ 8 SR
frameeHTEE @ HERE AR THE |HETieh
Tesh amed (faferam smfor 5w 2R¢y).

¥.9 TIQTR HaH

T O B EATHS SRRl 3T Sehd et
HAfrerhl STd. SRRl @ B e fafeny e
Sredrd. safwrma, el Aew el Jq
aread. SRR Hed 7 g AfvgEme) S
ST STl SATHE 3T 3 H SrEacaTsHIl JeRTe
IRRIeT JAch, HH, A SR, T OASET IO
Torifes Afited wmmfee srEaE. & TRRERIR et
AT, AHd AHETE, e, AHaEsTE, 339
SRR STV FHISRIE ATATAA FaaHT ST
wd (Ettehad et al., 2014). ShEices ToHT ST TS
Ty 3ToT TSR e e |IHIeh STadr ST
et 9% Wehd (Karuppannan Sivam, 2014).
TSI —HEhdeh Hceh WEU=AT GuaT 3Tehseh 07
STeaaTd T @l Sfres feshe Jaramd. . =T whskan
B STTaRIcH, TRl ST Arehiea e vaarereal
Hth TEUATS feehior Tgu 7 Wrgan <ff areq ‘3ue =
U UVl STEwd® 3Ed (Sharma, 2018). IS
WA TehEehal TaSum=a B=AT Jehed BIATSAMT
Srehre S Welisht a8a et T we
TIYUR Teeh AT ST I IS Iehellel. I
a1 T U geh e B SMueuTE WIS dt
Yehed =\t Rt Savareh SRom qefter Teamer
. TS B @I 3T et T ket BT Hed
B (Kenny, 1994).
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qTeT, AT TSt SFTUT-CUIR 31UTeHeH HaTgre WigHT
Frmtor swtara . IATdier 3T SRl STt s 3o
anfer Sreuft fmtor seara. framet gean s e
ATV HEwaT= ! fHeh! FSTEdTd. B TTTIhele
w1 wiefte fram, 3R, JieEn, Tt e
ArSerel! HF T TeAHe Teh gurd gae fAmior
HLara (Trancik 1986). F8U[E, ¥<Hh AESATT
HHREHR TGO STeshd 1, HEFed] AN /30T,
T a3 EameiHed JiaiE EuNer yeefua
HOATHTS! Ul STHATd. SHRATHENE HeTad ST
(courtyard) UEamI=T =l FAUCHCHAS JAN
HOATETS! AT el o 7 SiefeledT JH=AT S
Teh 39 HTE] I Y& sid (Wood, 2017). @
WU, FTAUHTS dTE0l, $eeEt St T EeTh
M HU ARG G RATeheITaTe] B
FraraeemTder FaTd) S 3T gesuIaesTT & et
FEA. B Ueh @H A dieadl Ugarid SeaqH
FaRuaE dgd iad (Kote Deshpande, 2020).
IOt AT T HeigR T shetedT FaTd! ST
IR SMEAde 3T%e 3T,

Y. freny :

QTR AT ST TESuR TviHH & e
HeIgR TSR HeH, Tleh e shralehtul ST
TerehgieRtor 3TfYT HaTdl T A1 T HAfd HEd
TS hel TS Wehd. TR TEAT & ST AT
TST=AT SATOAT T[UTcHeh Seel T8ad 3] ITehdTd.
AT TR AT STSET TS TS
THIferd B STHAT. ATehc =1 TTfieh 3T g
TR S A=A Haraed= wrTd F9de o 91 TR
ETEUTETS! ST 35 @9 HUaT AnTdl. s
TSI TEUIHH B AT Iadqash e hoigh
Sed ol 318, TATICIShell & WIoETen 37T
THTSTC TG hd 3T8d. HUEr=A A Samme

(20¢)
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3TTUTH=Y SAEW (courtyard)

HAT FHSR

YedT UTcdTcHR AT
- -

Mt & T uferde Jardt SIF (Sa: S )

FCAT TEWITHR ¢t TS 30Tl g T 3w
AT 4.
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9. 3TTRR WIS
AT e
offcht FRfieTs T Hios
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30 : onkar.khebudkargmail.com

2. A AT
FHIYTE THER
THw w fre wpa 36
anfhesr=r, oI
39 : vaidehilavandbrick.edu.in

MG

FcaTE! Serhat el fo=an ffifd 7 v famm
Tiferaa 3@al. e B HeATSHR IHT TR SAHS
71 o wiewT=h arhe Tattus o, fafay vgdn
JeFhTaIaR TaTg |IHd Tdel Higdl qe 9I1d. Fae,
FHAR HTE, THRRSH], 92T A1 oA fiegd
T foam Yefehiia Wgeae STal. HeRTgrie
HIcETR AEfieT T AT HEAT, T TTEX hered!
ISP TS HATTHR & Teh =R U Jard 3T
TV WEITG S BIATd. & Teh A1ea Ibaes g St
ITATSAT Tgd THATS ST Hagasia fo=m
YeThiodd fafEe R arhd dEevEET =
AT, ALY A9 T&AT & GUE TSR AT
b TG Tk ATChTed ITRuTd JATeied! 3118,
T el HEmarea i AT @i e
Tfgete JucetaAT I e TEd Sramae ST
YA holell 378, AMHEN W ol fedumn geT v
T VFhAT 1 GEAREE 378, S GrEaRe
HISER 318 AT =R Siessiiqee shelell el
I Tt gt s P armm fem
32 ISR g1 SR, AT ShTel I SEauas, BRI,
IFEAET S, JAEd], STG ATmT=E IR
el TR,

HEea™ WIs2 : A9 ToT, 3raen i, g e
T&ds, FIST T, SET fa=R 37T AR

Trsfer :

ToId AT AeTEEd= TOAT ¥ HWSK 2%¢8 AT
feasft = s foeRA Waeil @9 THA A
Al 3T HATTSHT A1eeh & oA IShIId hIal

iR Tt Teh foram ey gragvar<a
TN T AT AT HEAR T Sed. $R& o0 Fata
A TS ShTes 1 ST FeramH RIS 2ThvmT
T3 BT, IS oI@h AT A Svfia
3 I, IS STEe ThR, oo dgaret, Mepes
2ITE, Belle qeli 1T 318 3eh femral i shrestl
for@mor sfer e A TRk fo=m wig. @
Al I TTeodl IS osdes! I {Tad alcdl. JT=A1
sfoRm™ SR WideX 9 SITdT el 3a A=A
Hrefia=ht T Jaae 3T Tleel! d higiad et
3R 1 fommm Ares 1 foawamess U Bk e

eI FEaTd hell. AL HET @h, Hl,
T 37sft wesst Brclt. =it smyfehar a1e @ =R
ATEhHTAT TR FHAAT Te3, AT ATeh LT
T TSI, T T, SR AT ATChT<AT ST
TRUTYER IoTRT R = S HeETeA v ek
TRITeh Tgdd hIcATcHehd SEvITET Jacd shedl.
T TS AT I3 Teh HET sholdd hiH
TEUS ST(deh AT9CS 3Tl 3T A1esh A3
Heliontol HOAMe e Hid ANEH Al SiTd
(SfpHd, R0R%R, Times of India, 2018). wTdei!
3TTOT T HIE, TRl TSFRhI herm= STTeTd g,
TSI, SHISH 37 UMHTHE, hiuT &H, SIS 30T
IR HIET. THT T S HTEl Tg=l 7S Aeh
el hell IME 1T USATET, 3L YHIMST, I
Tedid sTel Afae Ig@ 3 it o

(2%0)
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Adfied a1 Wlea AeHT AW T T
foam grar anfor 3EEt 3R (pratyay.in).

AT g hales HLHAUGhIE AL T8 = fomm @
TEwaTed U0 ATalsi™ d HiSaHl, <Iaell 3Teehlsl
T B3, a1 fadeama arehdia BigveTn IS &
SOSREAHAT AT, Gaa SR TG shetedl Hel I
AT U CEASTRT | SHTed™ T BRIt e
T TSR T TET. U ShTE Hageh AqeE e 3eTetot
BT WEATT AT @I J&qd hell 3Ted. Jfa=
Toad herrpelEl JETe Wol v gt o
I N T Sraehrfd waTE, S @
FHoreAT SV Lo e, T AAIGT A& o3t
71 o fafgwamen &1 ueh Joe e A wter |
BEZEECICH

fomm anfor sreeRfAfdd : AuemEE=l Favim
g

ATCHTE ThIIHTN ST T TEITT Thu fewq,
T forem ST SArehid Tl o TEUI Akt
W IRAGe 3ET TYLREAT. § S e srEet
T g1 I Stahr it svam e el wewah
Hed . &1 WA ATehrt w1, fomm, wndid
fafay ur Semred AT ST 4 Aesh @l Gigan
Yerepida Terq. g [t sen wE aewren
ARSI S0 A1 T ST

gfeet ek TEUS TRIHE 2 Teh SIqHT WSciet
FATRIh A ST, 3T FHUETET AT SATfTeh BT
feresteh IR 3meia sfaw I o e
TR, 1 ATEHET MAT T @WHE A gg A1
Mg fpa Tear. TemEE I e feoe g
3T ATEUTT AT gEIh M o Seid SITd. © e
TG HLAMT TULIHR et TEIehieht i TehT ST
Th UEieh AW I hell Bt U TS e
Hed. AT 1A Teh Aokl 3Tigshl [ Hawemn
TH, VS 1 AN G gsdl. W AU
TV Uded UUl ol HHM, ATE STV 30, TR
JSUTRT TehTeT 3T HiTeoA T THSIUT ATeehTall aTTeadT SETak
g3 Td. T STl 7 ATE0T=I1 JEET= SE,
31Yh TSR TITET YehTel, STTOT T JhreTa o 3Hefae

AT Wt TR &A1k ST AT FATaTd. o 31efae
HHAM T TSI TR FHEET Yehe Hid. dl
T AT TSRl STATET, TR Tehl SIS
TSCHTSTS |Te Tl TSd U1 T 1 TSd g HUNATd
TS Shosd TRl ITTAT HHITRHT, Feh I BT
et sifcorr arRdE 59 Sheft ST, S YRRy
FAfes TR, Wiete AR, 30T Ao 3T
3 U ITRTSWIT I hid.

THL AT TS o, SATE 3616001 < @Y HATevaeh
IR, foeem SeafieR fofea f9. g1 e umata
 Teh SUSTIdIeT T8 TR AUS! Wil g1 Th Helren
TS 3TH Aeh 3. 7 Aeeh Tl HOA IATEH
Y A TR, B HIERuEe) 3U% Y W
gl 99 It Aeehlad fd. 2. Hdhid S
foram wwe o wigamT fedt wigur snfer fomdt wig T
@ FEd, foesie Side I qartsar IHT el
TEHTET TR GH IThTd SHIAHT STEHIT ATk
YHTT STFUAT ATehId Udel 3ed AHS o AEh
JMEIFITAS o HICHhTUT HLAT ATATSIN ST, ATeehr
TIWHR T THRRISHISR A TEeliehl d uur
WSH AT AT TGN HieTr= 1el &idl. Th
W A AT Tgdi=n a1 3 qed e
ACHT o, ATl IMehifden], A J6 3dN,
A FAHRAl, ST Ifgar, UL I ?
T TR, ST, YehTST ST B S%H Bl
forren sTsama g1 SR AT Y9, |
it stEeiel AT S ATeshIqd Ad qEd d 9. g
=T FEERTE Ad. d IS dehaH G SveTETd
T Fperhvil T feotel Tfla o wehm Aot daed
g BId. AT eIl TRUT GRomy wevd foh
forer = AreshTen oo dgetshtt Audidiet s Betren
TS 3T Tgee 3712, HHtd hHt FUTeraTef, SrerTesa
Iei ATeRel SR, THRAT ST AT STeuR Tee
TT g 97 el 9T A5, AT 71 Areehrei
Hfedn SeTehiTeid TrEaavl el Ul I5a (Ut
Y AT R0%E).

JEE TH TG B & UEUR Aeh FEural
gy, M. g, quwie fafed, wamen sifaa
Pol ATATIR,, T e e a rerumdiet smfien
T HIUR g ATeeh. I ARHT ol Th Achl
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BT ISR, TeEHETeh, foem a1 Feshren dfgder | A=t Jrean dueamed v fFers o wAm e
neadt fowa oR. foesfe sfeet e yarfean, | grar.

& '

Pl

— o .

—

Figure 1 SNy AEfie Ueh G99 SAMUT HUeA

vieres Welet Ueh g STfoT ue It ITH SN SR 0% T T Tl AT TETFEAR

wo T P T e, e | e e ST TSN e e Hed
T U S WA T SR e | S0 3 3 SR SR SR e Sodei
VI foheaTT= STIR U ST AT STawre ﬁ,méqqﬁgqﬁmﬁzw@mwﬁzﬁmﬁ
EIER w1 PR AT Ry e s TRTAT HAIEAT HISHS HlehiHl e 30T qasal
S o e ST S e T e, e Th TRRET SRR IO A9eTeR Sirere
& For Rt 7 A A S F S | T e, T b geed & e =
T T 3TEft B, e WU TIehIeT Teh el TR AT SR AT .

Figure 2 ; Shigq 3ig UIA9THE ATCehl Tk A9
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TaTeraR TR A1esh AT el Igd Ierted

TV HUST TTTeAT 31 Bel T ATeehTell Ufatfieh
Tl I THT TH =T 9T shoten e,

A, AT ATeehT=aT Hielentomaey fomiy wemd Ted o
IS Y. JYIHR 9T AU THT IT ATCHIET
T AT BT AT T € e Aegs aue
T STERTHY Hiedieh N M R & T&Td B
AT FhdT STV, TITHEN Teh et sfiwur
3T, TSRS Ueh T e, SrEfererars 3.
T T 3TTE HUSAIET o IR & Hig= T
BIHE AR, & Heddl JUTHIA T@ T
FHeuqd geell. JgMS ST@ srerelt &l i

TTCehT=aT HAAT AT AT SRt 3319 THedten
FaTEl foam amm fegar. aew Tae o T
el € grgeen = wifahies qies gvfed, 3
rfae gus @ IR a8 9 HAT [ 3E
AR, TEHhT™ AU, THREISHT 0T TE
IV WURIHL A hodATHS GRIEEEUNE 3fuwh
HATCHeR AT o THHYAT 8. b, HIBRG AT
i Freear=n T guor IR faaEr Wes, 3
HIATEA IMTcTT AT Jehi= 8 T1eeh (9107 hid
(oA T AT R080).

Figure 3 U™ Areshmsiict Uh g9

i S TSI N ToId ° dgehid Hhgidl
T GRAT T SATMO7 A= HUE TR AT ohed. AT
e feresi ve Weget Fit TS e wedaTdt
o BId @ TEAAMT TereRieh U SREE g
I hell BT, AMHEY 7O MO IR 07 T80T
UL FAGAN. YR ITaeA! MUft, A § AU
FAGUITS HTH ¢ TehHhTd [0EesTSId. 1esh, Jaieh,
U, Tl Tl TeTe Ted TehEY BT & Higdl 78
ST

38 WE YA § T et 3HH a¥ =l
ATSTIINTHLT Shefl 3TRd SATd AT dfgar &
=T gEAT HE@TE IR U1 ATSRIS T

Aievll foe W& @ qEd fawIEET 3Ed A
T hell 33, HICETR RS TETd HIEHTh
nfor @rtees g faem=a waken q@ g

e

TTeeh TTH 399 WEY AT Iaaad SR
== M, ® §d fafay s Yl deees
STd. @A 49 § Gud I9EHN 36 qrew
3T AT 3raehryr it sheft Sra Sft mgwm=h
areft w1 wHdt ad. fafag ywE=Er 9w
R F9eT AT & AT I9TE 91 S
3TIOT SefehT=aT HATd GY e halad HrEEd BT

Uit 3k LE - | 20%%
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h&d {Tad. Hcd<h frmtor st Tresm qral

Forefl strardal TEfEm e § SEme aw
TEETE 3TRd ot aes1 foam wigomd wwreht
TSI TEUH eI UTEdT Aciel. ATHEAE UL
e sfagramed Tefia g sttt
TF Bd . HiGRITaT=al g6 SHT A&
3 TRl AT AThTEA T EUHTAT AT HIA &l
I T G SETA] SheAl SRR ATfe= TTTd
TR,
e :

?. Times of India, Pratyay Natya Mahotsav held

at Keshavrao Bhosale Natyagruha, May 6,
2018.

Ful

HAhAd TIT HEIH Wew Jefeh Tefeet, o
8¢, 0%, HIE heidd Ih TIAN I
w1 fags wrefiamm

. W Tafa et sReelt T forr 82 | Qo2

Sreried et o,

. o faffa areg TRt ST ¢ ARs

2080, AT THRT .

. https://www.facebook.com/pratyaytheatre/
. http://pratyay.in/
. Traes srfam snfor Juen w@q wrfie fomm

gagd dvgrarstEt arfedt & geI=an
ARG THeBIT!. TTHIS! ST TG VTS,
Tertor wageRt, it Teiefient, Wamn Tget,
YR ToBTRTeht o 79T HUTIoht I foiy 3T,

HEEN

(292%)
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czofla1 fetral - @en 30f01 ardgdcrn ifasorR

AR S
JTEIRTE Thet THue T foeh TR AATE nfhedr, qur
30 : vaidehilavandbrick.edu.in

MG ¢

TR STRTceh OTes el & G a1 afre 3%
A HOATd AR WGRA FBoSl afE T,
9¢RY A I gecimed fommeren e geamd
ST AT geaiiel Tehiehtor TTToT U gl it
& whpft Bt 2]%0 AR 200 fEmmR I yeEh
TIA! AT, THhIeE et T3 7 geI 3feg
I G foATel 3 ST IS ShetTeh o
IRGIARGHT 3THE R 37 fowmn . af| @
FHRTEER JEc JON TP X el e faa=n
ST <9 ST sht =M, afetor Smifehdie St o,
eferor s g, Ff dfeferm areren fiesdr.

st forTel Tl FrTfeheerrt feher aTegeher wee
AU gEaTd 2%¢o ALY el qofl o SR g9 &
T SHeAl Iauad T Bld. el TETe
9R2Y T WEUWTd ATdedl afd| geet Jefd
et faaret fowfien srye sregag v
TS hell AR, 4%y AL afg forrel = ot ®
SfereaTd aredfomme i Foa@ § B, et
fermer=h sheqmr & sremifen aigfem sef g,
MY 3 T Yo J AT oA M
foreme et @Rt i Aol T== wefeEE
TIAT hefl 3R,

g Weg : 9fg feATel, ST, geETeRa,
snyferaraTe, SR i

W%i‘lﬁﬁ:
AR IIaeh ST SYfehal A1g T ARgeheialicl
afots

AT AT YRl a1E &1 THSH SO T
&, MY T TEUS TN SO SIeAv, 3TE AT

AT 1 fewdl saua waifed @l € wRa
TSEBAT0l ST TGRS SET= Tgd FeurdT
e, MY ST TgUNS o I o ATehIEA <ol 3T
Teh TS AT, TR UTgal hral 37 d @ 9 3
U] ATATRS $AIT aEl SEdT VN ATE. TETe
T 3fiEE TS B0 FEvSE T A1 IRde
INEH A IR T HEW e IR . dl Th
Tobdes TS T THNIAeA Tdish &Tdiel Hewar=a
g g foamrren geard sheft.

SMYehal STGT= 31TH §1 |G Iqehid TR
M ST, 9 foramrEren geaTd greft U
T fafay ey fafire ami=h aoher @t s ot
T G SHAT AT USTT ST FoATehs e
FEHA THUAE GEATd e, I TSRS, ST
9 o1fifes Sl AMT FTeL ST GEaTd et Aleh
gHTeT, ETen g4 foeme o, JdE Sme foem
ICATAT ST, IHEA ol YSThIc =1 HIST FAWR
T FH 8k | d IR &, femm
JTEATA, ST ST AT HITHT WG TRTH.
I FTeATAl Hald Fewret At gt dt o
T ST 3 T FHIeT= qEHTTER 4%
A, G @ UST=AT SOOI 3AEd, o7
Hicdmanaed = Hedidel ||, A1 FEiAT Th
TR TSThIT ST A3 SARTGAT. Al ST SHIOT
SIS ANTel. AT GEard dfgediel dTfecatdd st
T A AR I Id Tot. Jmefet st
TR Aot Ferefm A g Ferdia g
T2 Wi, AT TTeoAT TSHE & Boige AT heldeargl
foq @mTet. TN smygftehdr € aTgee TE T
el TRV TR e, M fER Tegar I
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TE v Ee @ wievarEn fav v S
ST ST, AT eI ST Shic= qrah
ITE HROMY BT, AT ITeehold] TehT ATl
ggdid wigui g% amdl. Imed griyurer
TRGHABRET GU [T dTel 38, dregehct Hefid
3NYfhdl ITEH 3T TeT g TN ool

FaTd HEETE HeddT SITeAMHE STl HBiH Hicl
G TUNE qEAT dTEqdid ST ST STaed
SR 37Ted CATSET0 &1 SR T Jedef! 3.
TEUTS e ST SRRl foEd ATeT e ST e
BIUTR 31?8 S HewdT AThs W a1 feed Sl
e W feeten fegat (Frampton, 1992).

TEL TV SHI <A STEeRIHTETS! S STe-EmRi=n
WA Bl 3R o wiefren auft femol. amed g
Sierh™ WA W A Ueh did 318, g9 died
AR A AR a8 feme 9 grepvar WS A s
foram IRGEIRE SERIT WigvETd ST

FYfIT AT Tl TTEAT T JT=T S S
SITEd ShUUATd ST ATHeA 3Afersh Tigd Ta-e 3
it (Bruno Zevi, 1978).

i i Tigulie Sredia St foR digiere
e T fotgm 378 TeuvaTa 3TTel AT AT, GeX
o T AT 9T, B ST fog @mer. sefaed
IR icet THISTH It GEaTd heledl Thel HATH
fohedreR AT ST freor Teeme &1 fomR weart
JTEIO WIEUATT AT, AT hded dTeehell 38T
Tifed fomm 9 a1 s Hd HeAasHR S hH
Tereran, gfdeen arfec, FrematEn snyfeaen
gTg RIER argsheraE A1 Te heArT G ST
JrATEd AR TEwT 3@ S T, W S
A 3ATh I gEl AT A9 Hg 3eTev.
NYHar arerET aRgHAIET I9TE @ IR
ST ST TG TS o hISIeRi, g4 o,
%o Wise Use A1 feum=n ywe @ By =
it fa. =, gnfl, srega srfde, T e o
IR aTeg PTeush = e Swreiel Yrara
g (Curtis, 2007).

e TdnTe wTatE wigvft, S affchede o iR
AR he el ATFalsR atal a&qE! Tl
T T il WA 3iesE TUH S Tig gl
(Le Corbusier, 2014). UG Teh FawT= ML Sl
fergmen sraerren geaTdien o weunt 9o anfhesrr
A3t I et AW HrE FrEl R @A
ST TN T S Uk SRRlelt 378 F SrETe
AT S SHIOTHT HTETHI AT et IeTaone] Hishie,
i, SH-hicH it 1 T, e W, 3
I I T ATHUd TIhL T UG Serar Jget
TN UGl STReRYet) IETeT 3TTeft SAfor =Y S
=l HIEU Seeel.

| oA \1ed 209y weiie faferer 2ot wegtmn
AR

g forTer wed S snegfreparare, @F, sfesem,
rd, sefier, dieig, Awrfe, afern, 3w, smegfom,
SAThepT, ol B, o S Aefied Arfiet Srdehrdet!
qRegehell ATeTTed] TgdiH Sigeiedl qafeeaue
TR fierelt, anfyrardt e waw v
areheren fafay e fasm gefaum s 6
T, fagen, om, ar=n, it srmefie wiH=R
I FEHS B AR S AT Ao T forauest
HEWATd 3T B,

=9 Yaferd f ameg oo Stehat seh A1 M=
3N HERE A1 foemrE e Hrenft st
TEY WU WA hell BT @ YAt &=
T ARTGHTT FHUA shet Teted i (Https:/
/Www.Labiennale.Org/En, n.d.).

3 Tig 0 A STk 3T T AR A
TR HATITE, THTSIIE STTed! UTedT A, ehel ATEl
3nfor = we S yafeRAHER B9 TN e
I THG TEUR gl T ShHren Jum=n fafay
el AT TRGeheTatd! GUa i JHIMHE Y91
USdl M STEqehell & SAX Hheruan ITEd hell
IS <ff A h1e3 feshd TABMAT ST 2.

wrE famTel wen anfn aRgeReten SifersHR

| foTet 81 Hert ST Ireeher A1 glgr
3IhT fUATs 38 3gEW U S9ar Id. o

(3%8)
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=T Td% HIYIATT, HIhodl SR HIoedT 1
HIVET THTE Hoid ITIShT FTETAT HesTod.
It ITEET IS Al e, IU YEie Higuit
Hel R e S @1 Hewlad 3Yd
JaE T S AR, fafay esm=en wafeawm 9
TR AIEvlt gSAsTfasshET AT e SaHe
AT 9T ol 3T (Gregotti et al., 2010;
Keith Roberts, 1976).

¢. SR waferma - Sfwr snyfrerarere @
STESS el A ¥ie (ST TR SRom
U] Wes e 1, Y @Y Hidew, i
ok SIS Arforfiht Aieguft d. SeheEd
S 3 aTEgho Jgl guiguT feraren
I HgeTe ARfasINg 3Ted, =
SHTHTITE SR B35 &l Yaifore <t T shotett

B, HTOTET=AT YRS T HaeAHT S i
aE, W3t, fegu, sEw™, a9 E@d
TAGTHT I TR aferem =t w3
el B,

. TS gafer®m — 3TOcdenn W9 3 e

FATR AT TEETE TEUS 9 g Al
Feetiaen deufdial Jem Ardaa 3R,
02 =T ol A& A1 Yaforqed e fafire
My FurEen e, 3w orfr srgsn
IEITTET =1 SHTCH ST ST JTforeh JHT,
9:% T THIUE e AL M =Y FATEHA
WA 3 Aied WEd o1 Tk (HAT® e
39T HUTET TS hell grar. &1 femm amfor
wieimefiet @d siATee=n =T weurda

Figure 1 Ty vaferad welict Uk gva

3. afevtam vafersm - weh 31eia get firfinfafes
UgdH Bk Iiel U1 hiu=ra 3 3¢ geff
T Teed HH I IR 39 feme.

¥. i, fearels, A dafemm - =1
fosmoft qRuTie FTgampEi=n am &Ed

THTE Tk IT JHAIUMG hTal T ATSU
Hoelt gidl. FaTEe A% fohar argEn
foram e wgd ga AL ' wefew
= 9T FEATIET T AT G 3
FATESAT.
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FTEiet vaferam - T uigul YeEe samed
sfoe™ 9d W@Rd 9 BEIEE a1 W

HT'@'W A HeAT. ATEhT ﬁ‘q{ ATdT=A1
ST ITEeTRGr=AT HITEl TR Jard
39 HISWITET Y hell Tal. SArehiandt <t
AR o STtk ohg feha STarETRIes aTegesha
B Yo G AT 9 3 T IUFRT B
saren s Ui S g ST STeuT
e TR W AUV Tl & R
WEY 39U TGS, AR AT g1 Afd g

. UleTe/ dieftyr vafer - amed ang foemg

Shaa fafefers an diefm arfasmeren
T 9 S SheledT MM ITMETET Sdeiell
fegar. s me warEn we=E o craTsht
g WU iEdd grEed gid, SAmEne!
ThIRITET S 19 shedl BIAT. =l T
hordd, et Sterenre i, JepmemmE 9T,
aA1for Haear [, I s a1 Sresmmn
ST wed festelt 31| AT e

9. Hfeaa dafetaa - 37c9d 3TUR 3HAeAT 37900

g0.

WiAHe 390 93 STl AT &6 Th
TS Il fedd Tl AT Wiedd
TIeTa HATICATAT ITTeh JehTeTT= 37 T,
ST drehe g T helel AR ST 9uTE
AT HIEH &l

Yaferm - Sepiufetss =1 daferm SR
T &1 U WEaTel SERMTE ST FEU ATt
Bidfl. Irreeforan 3 fefiea feoet = ame e
T ATIHehT <A WiEviimed TehvT ot Ho avivg
nifer foremt 21 aregehetaiet wuTe fegm Stre.

. %Y dafeqaa - M9 3i%d I SAfaEaTd

Ferer=h mrevft = faehmft et femeft amym
SETITAAT Uk @iel syfasdrarg aren
TTUTETS ShedT SO 3TAIET W3, AT G ferad
Heq fewar.

s vaferam - Hfiwen worn, drfeemr safr
qrEgHATT U WIT e TR, =N
UfcrTites ShreT@SITE d e Iy Fehduiae
T AReheral shefell JaTd 3TSTaH 3791
HiSed, g5, ST SR T Agcten
fega.
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9. TNEA Yaferad - & 7ed 9 Sededn
HIVTHT=H ST TV fomeamer e fefguar=h
T 3 AT 9O A A1 i 7Ll

Figure 4 Fi=a vafeR nelict s 594

$3. OIS Yaferad — T ST T ST Rh!
77 foemmft et fedret ImMed T edesiish,
BT hetel! T@TeH, AT Iche wigvft Afirgzof
Tgdin herell feme.

23. feeen/ sqercidicr fafay gew=h wigoh -
FTfcheereel SeiicE JoTH 39 Hiseiell Bidl.

2¥. T9 Yafelad — IMe JTfchede Siehlel STohAT
=1 S FERE g femr=n ST Hremy
ged AIEUITET YT ST, Sl SThHT
(2%2%-%%¢2) & Mg areq wor=Al
3fErEmYIC g WIS AT ST S AT(eG
3R, YEIHMHE! @) STRATST U RIS H9T,
IMEA T AT ferem I s
TEAW, Tth AR, ITEgehel] 3T TS 31
fowme foam @ Y@eTme, foramT,
[EERTAGRERCI ]

Figure 3 WU yaferam wefier gedersiienon
Hele! TehT AT @A

SeRATE aTegehel o= wd gu wwTet g
T I Toh §AR S FHTSIen e fafsre
TG AR STEET U HE Ikl 9 Al
T S5 STE A, ] STegeheiehe Teh el qeh
TARITEETE THET o o T&A1 w6
Ineft el T HrEW aferdd.

freen:

N T JofTEE AYT G I RHEERE B
e TV arpher sfaew, foEm, anfaser
BT TEHI0 HUTSATIR, 3T hell AT STl erd
I Iehd ATl AT TRANET, HATTSHER 3T4eh
ST 99T o IR Bidl. S8 h TSiehi, dTHTiseh
qMee, e e, well, Uiyl fomm, &
AT TR Sehor=al Ta-aR B 379al. af e
fommer ARt Sfer 3IepE gt SER 3T e,
HEATRITHT, foaREdMT Usha STUTATd. 31 HaHT Teh
HeaTeR AV STeTee eurmed fafae faamaet fmtor
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BT SHeAT(IShIAT TehT Jesi= et @fer famfor
AT, TISRISR AT f=aR 9o seavamard=n
A IO SHTATq. I AT 3 <M, 3h
TSI, e’ gid Tgal 3Tfr st femmet, qo
forTet 31em 3 JEWTHHT =TT <ard. JaEH ad
HATHTHT, TRING FHT Teha Juar=h, STieh
HeoATh, @iy <  fafi=.
e :
1. Bruno Zevi. (1978). Modern Language of
Architecture. University of Washington Press.
2. Curtis, W. J. R. (2007). Modern Architecture
since 1900 (3rd edition). Phaidon Press.

3. Frampton, K. (1992). Modern Architecture
(3rd edition). . Thames and Hudson.

4. Gregotti, V., Portoghesi, P., Dal Co, F., Hollein,

H., Fuksas, M., Sudjic, D., Forster, K. W.,
Burdett, R., Betsky, A., Sejima, K., & Baratta,
P. (2010). Architecture On Display: On The
History of The Venice Biennale of
Architecture Aaron Levy and William
Menking in  Conversation  With:
Architectural Association London.

. https://www.labiennale.org/en. (n.d.).
. Keith Roberts. (1976). The Venice Biennale.

The Burlington Magazine, 118(883).

. Le Corbusier. (2014). Towards a New

Architecture. Martino Fine Books.
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Jife: Femueiiddle {5 a Bifdidln wenfdemrRrn sopa

¢. T gwied
TH T 3 T e 5o
3% nfhea=r, qot

2. ot gL TR
TH T § U fae S
3 3Tfehedrer, qor

MG ¢

RUEIC R I G SRS i e
Hicdfafidia wwor e, f Smug sHen
FHATHA IO quATS "H wUETA 3R,
fgfirete o fifide wey wuse args.
feafestren Tt 3T HATIH AT 3 feeam
e ®UTR fydtE oo i s ma w9,
AT TRAHE Hfel TUTIeasTa 3191 T TL=aT
fg amfor Brfidia sefashriat FAuRed 3R,
2 wfspAqa fmtor gromert e T qrorETen
TR gH I HTIERE A o Wifdfas
IGTHT 9 YA AT 1= GO AT
ey vEqul 3. wfer=an wisvlh amfor wRaT
T FaaTETEl 399 ugdl. Gfetdia auTmEy §
TS IEaEaTe AT FETITAT TiedTE
AT, O M= T ATSoft mrotrar 3o
THTIdAT TIcHTET ed. B Genem=n 32w fg o
Tafirefte wefaseriga sgyad Jvmat w9TETE
Tt SIS SITH T TR, &1 HATTSh TS
fyen, o3 |, Fefiem, TwTY HaEH, a1 d8E
A HATIHTET AT AT AR, BT HINUATETS!
AT ISTEW0 TR qu Fefte et "=
Jiqste waTe, wied,wraygdl rfr smearfoes
THTUAT & TShiaiia ITH oAl IR, au= &l
FaEATETSt [ 38 B feAvd e IR,
1 afed et HTE T garEd! aie
TE HAT THTdd Sacied] Ted. HINGATAT
Adt TV ATEBA ATA *HI, HANITSHIFEH
Hfegrrean dicafa W gred ATE @ T gEard
Iq9a faga .

g Ve ¢ fgrhd, BEdE, Yd, Hie,
R,

¢, aR=

AR TRARI LTI JoTTel!, IRquTEar,
TR TgHE srers fehen faam gew it wfdesores
Jfateiea U difeel Jad. WA STEeie
HER T e TIeNTET Tgd §Ehd
refares 3 UfeTfaes mew 3R, W vE
RSB Ueliehs ;O ARRIHIS! ST
Tafae Semet AnTem Qo= Twr TEUH HTH L.
HER aTEgehen AfTeAqUl AR, S AT VAT TG
TEpd] Wfdfafad #d. gies, AR AT S8/
Frawen fafay otefl, Tand=n sia sm, 39
o amfor qusficrar fred gsfedrd it shaes digatan
ILIF ATEA A YeIddT FAIWT drd. YR
Al Hifafas @ & f5fda st i
ST g T&9 ¢ ST el i srehar
Bl HeATcH YUId g3 Tead. Wi T
TAfTd ST HedT 3TTehfaay, Ifie e
gaard e vl e aderer s
TehIH THT TSIV Th T HLATd. THd! &
R WL REFeATyHTe Hie=a g W 3THehal
et wiftrfaes SIiaeh™ Sholel 378d, ST TuTe
BN TR Fagg o= Bfda smerm
qd. (SHEf Hwuh 2, )

AR AT TmacTsher=a fafay wome, Safthen
Tfex TR 3G T, 3ed 31T Jei=T Tk
T SH SRk BT ST ST TR Tl
HleTd Gl &Y 1 YR fIepfea &, smm
TrEl ThIIHE Teh HTGHTHe JISHT Teed 3d. 3TTfeheare
(STRETer) e FrTobe TPl T (TR
TorameToflt g wwtam, fafay yer= w@fer TR
et Haa same fegmsa wen o Afecauwda
o gaTd, TN THHSMET 3™ Ad. 7
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g fegmeamd! e Sifea vgd YeH A S | GRS Tqe S hdes HAfhe affhedegi Ffda
ST ST gururEl sTavEeal T8d, ST

el IAd.  (8TET S, R0%8)

(B : "Ry fem, R029)

2. Tgy snfor rsferdt

Hfet € e WY TUT wiwhias I
GTATISTeh IUSHHT hg 3Ted. faeft, ot amfor enfies
TRy 7 et Sfaran sifawrss am sHar, sage
ThHed TeETE e fmir g, AfQ Sreafors
g TEU M HLATd Y guny fiekaet Sara s
o1 Y= BraTd, [ ST Afae oo sERE
YR ATgard. Hfegtrean fidfar goifia oo
AN itk 31T fred dhfirs e fesmn

AT, TTEhiaeh 0T efifeh ST 999 Ui aTd.
ST Fd T [ AR weiEet
TRk TS 3 TG Hiard. At fafag e
TR T&Th TEUM 1 hidTd, Hfecd, frederet
I HATAT WU BTAUR AT,

T WU TTET=AT Il 3eTed SITum=1
BT T30 T SheteT Waell gIaNH e,
&1 Tl AfeTe T Wy (Ta: Yo BV 3"
St Wt gOT-wHet Aidrhg dfush UfhAqd Tehe
B, (3Ef W, R0%8)

(E : |eYy Bfeam, 30%%)

Freafafer, 39 el =@ urmEd %R
forgufa sr@e dwAE ISEW AT, SIS
afmHeier Tiesfiel gwetEeTe fato g, ®
fifufos 97 Fae g areglaeme™ gy
TRgId TTEld, T ATeaTfcyes 3T Wifas St

e eutaard. wRde wier=n fegmsame fgfirda
st Bfirdfi aew= doa s gw farsdmne
ATEH <4 o Hifees ST gefiers W, @ U
Teram amfor st Sehyi=n WTe ST AT,

(23R)
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& i fgfada Wifadle terfeamyn seae
WEIH gt Teft g, wiewr=n = et S
TG TATaR ad qI9h™ I AT 9fa=
FTHETH ST TR SHUATHIS! Sget T, 3Tt
3 3nfor ¥ geAd gufaearyml Gfetde Y99 gR,
weu, ey, fired, g, & we gewren fgfida
T Brfirdfis waee geren foaat. wRamyen
fafag quam sampd! 7 STS=a weI areg e
13 AT

R
an ®
Y (2]
S
Yy (1]
4
1
T
T
/ ]
Peth Year Founded Peth
1 Kasbz Around 1300 10 Ganesh
2 Shaniw Before 1610 1 ara
3 Rawviw Before 1610 12 h
4 Somw: Before 1610 13
5 Mangalw 1663 14
6 Budh 1703 15
7 Shukr 1734 16
B Guruwar 1750 17
9 Nihal 1755 18 Ganj

3. EINLA 0T hEvTet

7 IS, oft HHET MU HfeT, HET U,
qUT ATIOT o[ TToTeRdt #iGT, W s, Yo7 AT e
fiae wrwama et HRor 9 et qeAwEh SRd
3T T 3= NfcreTieeh Hod 3R, AT SRATHIETRIN
T Ak gotEd HuaTd ST, = qanl,
SRINTA ST ASTA el A= qwre B, &l
JTATE AT HISTHAT W CUMTT SAlehT=T THEeh SETET
JMUTRE 3R, SRt 4 HE YU U= I, US

Year Founded

1755 {Redeav, 1789) 1
1761 Scale
1767

ganj 1768-1831

1769
1781
1783
1789
1789

TR & ¢ YOI I TR, US Wt Fmon
(Ea : fo=ie %)

3.¢ oft ST TUTORT Wiy, Yot

el & WeA gRaciedn quaATde ot wEen
Tl HiGUET % T AAHTdA GG 3a8™
AR, AUST Atgl BAudt At ggros T
3.H.963% UL TUMUA hetedl A1 HigUer quar=a
wiepiae o arfifes Tigwma v 7ew IR,
3eft STt 3 1 fesien o R
it ST AT TSRl TS I e

Fraret TR ITftate ATfTde. AT,
At 3 T T foraR s 3R,
Th Y@ e $y a9 IR, fery aregwen
anfor fdes afer wifass snfor wiewm =
JTehiva ward. =it wEer Toddt Hfexr 7 quaTen
UfergTfres anfor srearTfares ST Y@ 3R, o
TETT TAITEAT Wi AT AST TR T=AT
foereht aem gt 3R,
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ket & oft HEE oI Wi, got
(| : oiE®)

3.3 Brgist oo Wi, gov

TRl o TEA SRS Uil e Tordt
HiGUA ¢ S AR TG Ufaiies aRal 3R,
TS A T9@ Rl S merest e
It T hotet @ A QeI Il oI THidd
2. e & T T smidier i g caram wfaRife

e (f3rer). AfeTr=an sTeqHe waT AT gared Stefi=
feror fegm 99, & o1 weudia wiepfae fafaw
T 9ed ol A, 9 Tl fowrg e, 3
Ul U Hewqul enfifeh aTiftT Wishfas gom
v foefia oot 3mRd. 7 et quaren Ui
anfor remnfors IRemET qUET WRUE 3W IR, 3
IV ARITTAHT AT S ohid.

¥. fasouunes v :
I AT ot eSO [T 3T et
Toraet wfew A ek =, Hicdwr, ufeude

A ﬂwqﬁ’rﬁﬁ!,glﬁ(eﬁa:ﬁw)

holell AR, & HieUdie weshirean 31 faa=amandt
deffer o=k SRR Gag 3nfur UfdeTiie Anfgemen
YR YT AT TR,
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Y. freny :

Tefircfar shetmremrtaTem fraior smeiet Hifirdts @
HAGT-HYg 3Hd TR . e Srmegd FEm
Bt I T, fmjor, & freer srera. = smm
ST TOTET ST ST fReuIe SiedTes gard.
Aihe AT B @1 Jpias qed ST
TeftehTerehar Wfafsfed .

FHenepdmed ufes famg Smfor drafores werer arR
3eTfcleh STATERyl IR U Hed hid, SITge
SRbieAT WAt TRdiet JuTe Tl TR S
sepfaay i T, et fig womet dife

STATd, Uk EAFTcHS U1 T8 Wl Srddr AT
TRt wreAT ot % srehar. e, Biftcdi
aregeatt, fgfrdi sem gfa g, aFet wTen
HTTE ST fieh! ST, . TATieh =T, fFas
SRR ST HfeTmHe araRvaTd 3mrerelt ufers ofircht
& Taq 7 Jfe Hieen Mish Sfiviaeht ity Sevfr
TEHT JTee Ihd. g, g Tememmmadia f3-
T ST -3 ol TshAehiol Teh 37T
AT FIAUR A, AT A TAH Tqceais!
JeATHeh WA, WAl A&l T HEhdh
BT WTeHT ATV TSI Srdrerer fmfor
Bld.
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reference).
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reference).
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ST ‘Geaeigeh &1 wadl, ThAT FHTSITAT JeI=l SR
Hgs, 7! gesdial Aoy eI Hisan 9@+ AgHn

30T - TRTCHT SHTTE ol AT AT heofed] Tcaigeh ST GIex Iy qul
el ficaed 1A geasnyeh G JTeH SHvara 37 g, a1 fedia @,
gitrn ge8 |, 1. @1, g Tete, 1. 3THe dadss, el Tar, 3T S,
TR heEURt, GHUTH ATed, TH. T. Wi, frdg 3fed, ar stegre, wer fag,
3T TR ATSATE 31 H=Ia TgAFT Fret 8id.

TeIRgeh FHTSI=AT TITIE 03308 240 IuYUl STl ¢ Treger AT HETew
g Negra T8 gag 3707 Te qasdicl (o &7 SRR ST 3T A
GEYT, AigeAT 9 TR FEeT=AT i+ SF. U1 ¢d1 YaR, ST Wt e
e, gent sftareqa, e Jamr, S99 Wi, SR Herehul TG JETehr o
“Heagieeh forem e giird, 30 T wuam el g, féda ggamh
FeRNEehT-1 ETATHEd AT AeeTdie hHdR Ve Iieid, TSTeild ¢,
YRR 3Teht, AT TS Bot, Bifaan @ 3t it SR, ade @ fmm
1 fEE F9R . TTigaTs Teedeht ITMIA 0T TAT. GEaTdie 394,
TR AiEe Heted, audr e yawes Teen, fagd amehfas Jedes, afim
Tl HEeS I FEAHT M, TYATS STCT Hhldeh HIRIHH HIGL shel. T THNM
FHRATET STEIFTCATH SAY HTHTR AT i, YT T8 SIeal AT Teeneeh
T e . 3. ENGH & YH@ TTgY BNl e FiHft i, g weret S
376G I THICH AT Pl TIEN ¢ TR hel. AT HRIHAT FHHETEH &l
BT AT T TR A+ hel T SR Y@ A=A ad Sere
QUi It .

T Ik JIRE HIUATHTS! 79T Hidl, Fodl Y, STHHET TTSTaeh,

T 9OR, 31 Wi TS 3Tk hRhcaH] JIcT hel. hRIHATE JTdT
Tefta™ AT “Hex <hl S 8 A1 SN et
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Understanding role of Local and Royal Engineers in
19th Century India though Literature sources
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Abstract :

Colonial rule had influenced 19th-century eclectic
architecture as a form of imperial expression in India.
European concepts of architecture reached the Asian
subcontinent through visuals, literature such as
treatises and Manuals published by Royal engineers,
paintings, and pattern books. Royal engineers
worked in collaboration with local engineers,
contractors, and masons giving identity to many
historic towns in their way. Several instances from
this Neoclassical, Neo-Gothic and Indo-Saracenic
phases are evident in India.

Local dialects, culture, people, accessibility,
security, Material variations construction techniques,
and traditional knowledge oflocal contractors and
artisans sometimes alleviated and occasionally made
the newly developed architectural edifices vulnerable
too. This research paper tries to compile literary
resources available to understand different
approaches adopted in the process of organizing
and implementing architectural projects in India
during the 19th century. Research is conducted with
the help of manuscripts, archival resources and
secondary resources.

Key words : Eclectic Architecture, Royal Engineers,
Local Contractors, Eclectic Architecture, Treatise
and Manuals

Introduction :

While understanding the context of 19th century
architecture in India it is not just enough to analyze
architecture in isolation from society and

administrative forces those affected in the creation
of 19th century eclectic style in Indian soil. Changes
in Administration had a very significant impact on
overall social systems existing in India. Starting from
British East India Company to the monopoly of
Victorian reign India had gone through several
changes. British governors-general headquarter was
located in Calcutta. After the mutiny of 1857 East
India Company handed over the governance to
Queen-Empress in London whose representational
power in the form of Viceroy settled in Calcutta.

Systemic changes influencing education, social
hierarchy, top to bottom approach and cultural
changes we could observe during this period. Figure
1 Macro and micro level changes could be observed
in terms of Macro level changes such as Town
planning Technology such as Railway, power loom,
in architecture Construction techniques and
Materials. Whereas at Micro Level Typological
variations, adaptation of western Architectural
models, Details, 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.

In terms of architectural language, it was probably
simpler theoretically for the engineers and officers
to construct the built form in their known language
rather immediate adaptation of Indian traditional
form.

The focus of research paper is upon how literary
sources primarily such as Archival sources, treatise,
manuals, pattern books, professional papers
(Brandreth, 1879) in Indian engineering and many

(¥¥)
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Figure 1 Organization of Colonial Reign in India, Source: Author

secondary works helps us in contextualizing studies
upon eclectic architecture evolved in India as
collaborative efforts by Royal Engineers and Local
Engineers. Discourse is arranged year wise
publication of literature upon royal and local
engineers worked in Indian context. These are the
important resources to understand the process
behind actual product where we go in to the depths
of studies upon creators of this architectural
vocabulary in Indian subcontinent.

Image above Figure 2 explain how these primary
resources reached India with the help of several
institutional supports. Certainly there are two ways
one was top to bottom approach, which supported
the colonial officials seating in Britain to reach out to
various part of India. Their well-trained Royal
Engineers well acquainted with the local culture and
dialect could get connected with local communities
and existing local artisans, contractors and masons.
With the help oftreatise and manuals they started
their construction activity in Indian soils. On the other
hand, local engineers also wrote many papers in

professional papers mentioning how they dealt with
the local material and climate constraints while
implementing western models in eastern context.

Standardization in the colonial educational
patterns tried to inculcate in various ways in local
engineers. They followed western patterns in larger
context in all parts of India supported colonial
construction activities. Numerous articles published
in Professional Papers on Indian Engineering by
Indian local contractors such as Teekaram who
worked majorly in Lucknow, Babu Shumbhoo Dass
works could be seen in Bahwalpur Pakistan, Rai
Bahadur Kunhya Lal’s and Sir Ganga Ram’si
legendary projects in Lahore Pakistan, Muncherjee
Beyzunjee at Hyderabad under Nizam reign are
great resources indicating their contribution in
architectural vocabulary in this period. These are
few of the important names to be mentioned as an
effort towards Bottom to Top Approach, which had
amajor impact on regional variations in architectural
language developed in several part of Indian
subcontinent. (Lavand, 2017)
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Discussions :

Taking forward the point of resources primary,
secondary paper tries to contextualize studies on
colonial architecture in India. To know genealogical
and brief biographies of the ruling princes, chiefs,
nobles, and other personages, titled or decorated
of the Indian Empire during British period book, 7he
Golden Book of India by Roper Lethbridge
published in 1893, is very resourceful document. It
also includes various abbreviations used for local
engineers contractors and other important
personalities in Indian context.

In India and Indian Engineering three lectures
delivered at the Royal Engineering Institute, Chatham
by Medley (Medley, 1873) (Medley, 1872) he mainly
focused on lives of royal engineers who worked in
India in adverse conditions and various works
carried out by them. These lectures were delivered
to students of engineering fraternity who are aspiring
to work in India. In first part along with introduction
on Indian climate, topography and lingual, cultural
variations he explains the other end ofthe world for
British engineers. In further discourse he describes
the framework of Indian government established

under colonial rule and PWD, the Thomason College
and duties of engineers. In the preceding segments
he discusses in depth about building materials
suitable for the context, climatic modifications in
several layouts of Anglo-Indian structures, irrigation
works, railways, Indian survey department.

Kaye J.W., Lives of Indian Officers in 1904
written biographies out of which in VolI , biographies
of Lord Cornwallis (1730-1805), Sir John Malcolm
(1769-1833), Mountstuart Elphinston (1779-
1859), Henry Martin(1781-1812), Sir Charles
Metcalfe (1785-1846) are covered with their early
lives, inspirations and services in India with iconic
decisions which helped in establishment of British
powers in India. Where as in Vol. 11, lives of Sir
Alexander Burnes (1805- 1841), Captain Arthur
Conolly (1807-1842), Major Eldred Pottinnger
(1811-1843), Major D’ Arcy Todd (1808-1845),
Sir Henry Lawrence (1806-1857), General Neill
(1810-1857), General John Nicholson (1821-
1857) discussed with their extraordinary
achievements and capabilities. (Kaye, 1904)
Professional papers and treatise published by
Thomason College Roorkee are considered as

(x2)
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primary resources in understanding role ofroyal and
local engineers in the evolution of eclectic style in
India. The Roorkee Treatise was originally compiled
by Lieutenant Colonel J. G. Medley, R.E. in 1866
and issued intwo volumes. Treatise grow out of the
various college manuals, dealing for most part with
subjects which required special treatment to suit the
climate and methods used in India, has been
constantly revised and rewritten. In a short history
of the Thomason College Roorkee started in 1851
note by J Thomason mentions need for establishment
of the College for systematic training of Civil
engineers in India. (Medley,1872) Professional
papers were published from 1864 onwards and
closed after 1887. This was significant resource that
documented works of Royal Engineers in India. It
has put useful information before officers engaged
on public works in India.

Engineering College at Cooper’s Hill founded in
England, eleven years after closing of Addiscombe.
Similar fashion they structured their syllabus to train
young British engineers to work as officers in India.
Notes from memorandum ‘the Civil Engineering
College for India mention about the selection of
students of age in between seventeen to twenty and
other criteria. Except from the engineering subjects
they had to learn general subjects such as English,
History, Mathematics, classics, French, German,
Chemistry, Physics, Geology and Drawings as well.
The next stage of learning was intense theoretical
and practical training to prepare for any kind of civil,
accounts and works so on. Average yearly income
to work in India was approximately 1000 pounds
were quite a lot during the period. (Anonymous,
1870)

Hodson V.C.P., in his List of the officers of the
Bengal Army published in 1927 gives alphabetically
arranged and annotated information with
biographical notes about officers in India from 1758-
1834. (Hosdson, 1927) Preface, List of
Abbreviations, and Bibliography is an important part
ofbook to mention. Officers in the Bengal Artillery
and Engineers from the year 1760 to 1794

mentioned in the first part of book, and after that
they are organized as per branches and services they
were involved in. Cadets, education, furlough and
leave, genealogical references, glossary, Lord Clive’s
Fund, Medals, Rank, Reorganization, Retirement
regulations, select picket, Staff, Chronological list
of campaigns are further stated in these parts with
elaborate data.

Sandes E. W. C. Lieut. Colonel in 1933
documented contribution of Royal Engineers in all
parts of India. Historic background of Military
Engineers fromits initial phase till the formation of
PWD in India and events are documented mainly in
volume I. Works of Royal corps, Military engineers,
Colonels worked under three presidencies have been
recorded briefly in this volume II. (Sandes, 1935)

In the lecture by Architectural historian Gavin
Stamp in 1981 in London, he stresses upon role
and contribution of Royal Engineers in Indian
architectural activity during 19th century. (Stamp,
1981) He mentions comments of various important
personalities like J.L. Kipling and Robert Fellows
Chisholm 2 who had their major contribution in late
nineteenth century art and architecture. He mentions
number of Royal Engineers with reference to their
architectural projects in important Presidency Towns
like Calcutta, Bombay and Madras. This refers also
to the various typologies of works they executed
with their origin of models they tried to implement
with the context.

In 1988-89 article published by Historian Samita
Gupta Some Indian Influences on Colonial
architecture in Bombay she mentions works of
various Royal engineers specifically from Bombay
and Poona in late 19th century. She mentions special
architectural features like floral capitals, gargoyles
and so on used in Poona and Bombay. Modifications
in designs sent from London were made considering
local climatic conditions, constructed in Basalt and
polychromatic sandstones got its peculiar character
during the phase. (Gupta, 1988-89)

Sylvie Raulet in the Book Maharaja s Palaces:
European Style Imperial India published in 1996
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with extensive photographic illustrations focuses on
Palatial typology developed in 19th century India in
different parts under princely states. Before
commenting on architectural aspects she has
discussed influential artists like Tilly Kettle, Zoffany,
and William Hodges in the British period those
travelled in India. Various Indian and European
artistic elements such as sculpture, decorative
elements, and woodwork are elaborately discussed
as they were modified and used for the purpose of
decoration of the palaces. Name ofroyal engineers,
architects worked on layouts and execution of the
project is given in the further discourse with their
inspirational models in some cases. (Sylvie, 1996)
Briefly she has mentioned layers of history for the
emergence of palaces. Total nineteen examples are
discussed. Examples such as New Palace Kolhapur
and Laxmi Vilas Place are designed by R. E. Charles
Mant are landmarks in both the princely states.
Architecture in Victorian and Edwardian
India, edited by Christopher W. published in 1994
derives ideas associated with Indo-Saracenic style
by various researchers discussed for 19th century
cases in India. Book consist nine articles by eminent
scholars on various examples of colonial buildings
emerged in different parts of India and their
significance. (Christopher, 1994) Partha Miller talks
on The Formative Period (Circa 1856-1900): Sir
J.J. School of Art and the Raj, Giles Tillotson
argued about Orientalizing The Raj: Indo-
Saracenic Fantacies, Christopher W London’s
article on Edwardian architects of Bombay deals
with concepts of George Wittet and John Begg,
Muthian S. in Splendour of Indo-Saracenic the
styles of Madras are discoursed with various
examples and aspects of Indo-Saracenic elements
are examined. In The Country Style: The remaking
of Lucknow, with various architectural examples,
works of engineers and Rosie Lewellyn explores
their influences. Zeo Yalland writes about Little
Details of the Long View: Victorian Cawnpore,
Andrew Robinson in 4 poet’s Vision: The house
of Rabindranath Tagore explored in detail and at

the end in The myth of the Monuments: Public
Commemorative Status Mary Steggles turns our
attention towards emergence of commemorative
statues in British Hegemony.

Paradigms of Indian Architecture: Space and
time in Representation and design edited by
Tillotson in the year 1998 comprises important
articles published by various authors discusses on
colonial elements. In the first part 7he Monuments
Described, article by Thomas Metcalf as Past and
Present: Toward an aesthetics of colonialism
discusses the manifestation of set of aesthetic values
of Taj Mahal Lamp, Madras memorial designed by
Henry Irwin and The Selangor Secretariat Kuala
Lumpur, Malaya. Second article by Tapati Guha’s
Tales of the Bharhut Stupa: archeology in the
colonial and nationalist imaginations raise several
questions related to formation and existence of
archeology of India as separate discipline. Alexander
Cunningham’s monograph of 1879 on The Stupa
of Bharhut is been taken as examples by author for
further analysis. (Tillotson G. , 1998) (Tillotson G.
H.,2014)

Christopher W. in his book on Bombay Gothic
published in 2002, chronologically mark the
formation of public realm in Bombay context in late
nineteenth century underlining various styles emerged
under the Gothic revival. (Christopher, 1994) He
mentions selected bibliography at the end of book
and explained different terms related to styles of
architecture developed in Bombay after 1850s. At
the end ofbook, he has marked timeline of parallel
events and works carried out completed by various
Royal engineers and architects in Bombay.

In the book Colonial Modernities edited by
Peter Scriver and Vikramaditya Prakash in the year
2007, is a collection of discourse on varied subjects
covered by eminent researchers on colonial period
in India. (Peter Scriver, 2007) Especially the second
part ‘Institutional Frameworks’ deals with the Public
Works Department of British India, analyzing
formation and presence of this formal institution in
India. Arindam Dutta does significant statements and
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elaborate on Building activity by royal engineers as
mass production considering its positive and negative
aspects.

Preeti Chopra in her published PhD research
book in 2011 titled 4 Joint Enterprise: Indian
Elites and the Making of British Bombay touches
various sociopolitical, economical aspects related
to 19th century architectural typology developed in
Bombay. (Chopra, 2011) With extensive references
of primary and secondary sources she explain the
context of architectural style developed in the
colonial regime in Bombay in association with the
local contractors. Important part of her research
focuses on works of Local Engineer Murzban who
worked in Bombay in late nineteenth century.
Vocabulary of his own architectural projects, and
his socio political connections with various classes
are portrayed with numerous sources and he
emerged as an important personality in the period
of enlightenment.

Das Pradip Kumar reveals different layers of
Indo-Saracenic movement in his book Henry Irwin
and the Indo-Saracenic movement published in
2014. Book is divided in 10 chapters commencing
with architecture and the colonial state, Eclecticism
or Eccentricity, An Irish Engineer in search of a
style, Panchmarhi: A church in the Mountains, The
Lodge on Observatory Hill, Exuberance Imitation
and Compromise, A palace like no other, The
Impact of Engineering, Cultural Commitment or
misplaced priorities and ends with Epilogue.
(Kumar, 2014) Author has traced architectural
biography of Henry Irwin as significant designer of
British government.

Conclusions :

There is data available from a broader point of
view to understanding the context of colonial
architecture in India but we could get very few
glimpse of grassroots level works carried out in
comparatively smaller towns. Emergence of various
typologies in architectural development changed
urban landscape during the phase.

It is being observed after unearthing data from
archives, books, original drawings and online
resources that though all the projects are scattered
at so many places in India they have similar threads
those goes back to European style. This western
style reached India in a very systemic way through
Military College at Adiscombe then to Thomason
College Roorkee and other engineering institutes.
Papers were published to reach out to smaller towns,
which reflected in smaller experiments in various parts
of India. Royal engineers and Local engineers added
their flavors in original western models and this
transition is evident in three important layers in India.
Such as neoclassical phase, neo-gothic phase and
Indo-Saracenic phase. The overall transition is
interesting to demarcate and can be traced in several
literary resources as well.

In earlier published works discussion is more
upon designers those worked in execution of
landmark projects of presidency towns in India. For
example, professional papers publishing important
projects such as Amritsar Railway Station, Ganga
canal, Construction of Ambha Ghat and many more
which marked their existence and helped in actually
strongly putting foundations of colonial reign.
Whereas later discourse by Tillotson, Rosie
Llewellyn-Jones, Catherin Asher, Zoe Yalland,
Vikramaditya Prakash and Arindum Dutta covers
some cases from smaller towns from various parts
of India. This Anglo-Indian style in various forms is
experiential in smaller towns of Deccan region too,
which has not given much attention. While talking
about royal engineers and their collaborative works
in smaller towns of Deccan, other than Bombay there
are very less discourses available to refer apart from
studies done by Preeti Chopra and and
Vikramaditya Prakash. Towns like Poona,
Kolhapur, Satara, Ahmedabad, Sholapur,
Ahmadnagar and so on are not elaborately discussed
anywhere. Some references except like New Palace
Kolhapur and important educational and religious
typology buildings from Poona mentioned in some
writings. These small historic towns left their mark
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on this eclectic phase in the form of intricate
craftsmanship and traditionally used decorative
elements in very unique way. Sveral local engineers,
designers from smaller towns are unknown and not
discussed much due to lack of availability of
resources. They are equally important for their
incredible role in the process of eclectic movement
as executor of landmark structures they built.
Emergence of varied typology of buildings like
domestic, religious, public and semipublic in smaller
towns leads in the development ofarchitectural style
amalgamating eastern and western traditions. This
study indeed would be helpful to researchers who
are looking at colonial architecture in India from
bottom up approach.
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Abstract: The developments in social, economic, political, health, and environmental aspects in the urban context have
direct implications on the cost of a house, It leads to the requirement of a comfortable space where the physical, psychological,
and social needs of the occupant are fulfilled at an affordable cost. Thus, the design of affordable housing needs an integrated
sustainable approach. An urban city like Pune in India is an emerging metropolitan city facing similar challenges. This
paper attempts to decode the concept of comprehensive sustainability through social, environmental, and techno-functional
dimensions based on attributes derived from qualitative literature. Also, this study is supported by an occupant survey
carried out in low economy wards of Pune, India. Based on the observations and inferences from the survey, this study
proposes decisive measures like the style of planning, culture, communication space planning, density planning, orientation,
energy efficiency, space optimization, and coustruction technology to ensure sustainability and affordability. The findings from
the comprehensive sustainability matrix recommend long term affordability in design, construction, operational, and ropair
costs in housing,
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1 INTRODUCTION (Soen 1979). The quality of housing requires an analysis
of various parameters of the context. The parumeters are
House is a place that needs to be experienced person- iy dividual and family needs, dwelling unit or space re
ally and should be well connected with its surroundings. quirement. neighborhood, location. tenure, building reg
The developments in social, economie, political, health,
and environmental aspects have direct implications on the
cost ol o house. It leads to the requirement ol allordable
housing. The design of affordable housing needs an inte-
grated sustainable approach. There is a need to think of
wifardability in housing with sustainable measures beyond
floor area adjustments and compressed space design, Sus-
tainability is not only limited to green initiatives but also
interrelated with allied aspects such as socio-economic,
environmental, functional, ete. Coniprehensive sustain-
ability means sustaining the ocenpant socially, economi-
cally, and envirommentally (Ibem and Aduwo 2015). The
convertional policies like compressed areas and vertical
sottlements create possibilities for new undoer-rated devel-
oproents. Therefore, officient planning measures, inuova-
Live construction technology, and onergy efficiency featary
considerably reduce the aperational nnd living costs with-

onl compromising qualitntive nspects, he aquality of the g of the built-up aren for the npproval of layout projects
The PMC and several corporations otfer

ulations, structural norms, cultural bonding, and the oc-
cupants’ psychology. There is a need to create awareness
about people’s lifestyles while designing afforduble houses
(Sidawi 2008). Therefore. context plays a vital role in
qualitative, atfordable housing,

The cities in Indin are also urbanizing at a rapid rate
Urban cities like Mumbai and Pune are the fastest grow
ing cities in Asia. The case city Pune is a western [l
capital hub and is getting recognized as o Mumbai twin
city. The migration of people from surronnding towns to
metropolitan cities is remarkable due to employment and
business opportanities. Thus, there is o dearth of houses
in Pune urban areas at an affordable cost

As per the Developmient Control and Promation Regu
Iations (DCPR) of Pune Municipal Corporation (PNIC),

developers are required Lo construet 20% affordable hons-

construction, neighborhood, and envitonment determines  (PMC 2017)
affordability (Mashal 2000). Various techno-functional,  amoenity areas to plan affordable housing under a Govt
social. behavioral factors affect the quality of housing  of India Injtiative Pradhanmantri Aawas Yojuna 2022
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Therefore, it is the right time to incorporate comprehen-
sive sustainability in affordable housing in Indian urban
cities.

2 METHODOLOGY

This research specifically aims to interpret the “sustain-
ability” concept fully to achieve affordability in housing.
As shown in Figure 1, the investigation begins with ex-
ploring the correlation between affordability and sustain-
ability in the urban context.

The evaluation of social, environmental, and techno-
i) ques-
tionnaire survey of occupants in the economy wards of
Pune city by random sampling, and ii) informal dis-
cussions with architects, engineers, and study of peer-
reviewed journal articles and research papers. The so-

functional dimensions is done in two ways:

cial, environmental, and techno-functional dimensions of
comprehensive sustainability, thus derived from the two
ways, are then discussed with reference photographs, an-
alytical sketches. Observations and inferences are dis-
cussed to evaluate the comprehensive sustainability ma-
trix from the results. The social, environmental, and
techno-functional sustainability dimensions are discussed

in greater detail in the next section.

3 DATA COLLECTION AND
DISCUSSIONS

Sustainability is studied comprehensively, considering its
social, environmental, and techno-functional dimensions
concerning the urban context. The social dimensions in-
clude a regional connection in an urban context, den-
sity, and communication space planning. Environmen-
tal dimensions include orientation and arrangement of
building considering climatic conditions. It also con-
siders the use of renewable energy sources and effective
waste management techniques for self-sufficient habitats.
Techno-functional dimensions consist of space configura-
tion, room profile, and style of planning. It focuses on
the selection of innovative construction techniques and
materials.

3.1 Social Dimensions of Sustainability

Every human being has a social need for interaction
through visual and verbal connection with the neighbor-
hood. The sustainability in the social habitat generates
the quality of life in the lives of the occupants. There-
fore, the importance of social health in the design pos-
itively affects its acceptance (Bordignon 1998; Salama

( To study correlation
between affordability and
sustamnability in housing at
\ urban context y
g ™)
Literature review on
comprehensive
sustainability
B AT e |5 Bt e Al
{  Gathering information  \ T / |
| through informal | (" Evaluation of Socizl, I A questionnaire survey of |
| discussions with architects, 1 Environmemtal and Techno- | occupants in the economy |
| cngineers, published peer | functional dimensions of | wards of Pune city by I
| reviewed journal articles i \ sustainability J | random sampling |
and research papers
Vo S : p R DRI
g ™) r
( Results and Discussions o
\ >
1
[ ™
Evaluation of
comprehensive
sustainability matrix
\ A
il I
Conclusion
\. S

Figure 1. Methodological framework for decoding comprehensive sustainability
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2006; Sidawi 2008). A socially sustainable house includes
people’s cultural needs and lifestyle in terms of the design
of a space, function, and identity. It provides the elu-
sive add-ons such as aesthetics in the social fabric, safety,
security, sense of completeness, etc. (Friedman 2005).
The quality interactive spaces create a sense of belonging
and reduce the occupants’ stress levels in an urban con-
text. The design of quality spaces and built or unbuilt
characteristics facilitate social interaction among the oc-
cupants. The functional space with spatial configuration
and physical composition of profile and design elements
are the building’s major social components (Hillier and
Hanson 1984). The social dimensions in sustainability
range from habitat to the unit level. The inclusion of
social dimensions in housing facilitates sustainable and
affordable living for the occupants.

3.1.1 Regional connect

The design of the housing is an expression of native cul-
ture and architecture. People relate their houses with re-
gional context. Thoughtful identity creates regional con-
sciousness in a subjective manner. The regional connec-
tion establishes a link between habitat and the house. It
can be reflected through its building character, i.e., style,
form, facade elements, color combinations, and spatial
qualities of regional architecture. The linkage between
human psychology, appearance, anthropology, visual ex-
pression, and sociology is influenced by urban cities’ de-
sign (Ettehad et al. 2014). Social sustainability can be
achieved by functional design and respecting the regional
context and culture (Karuppannan and Sivam 2011). The
region sensitive approach offers intangible learnings to
the next generation in understanding the history, cul-
ture, and lifestyle of the society. It will also help to avoid
monotony in the physical environment of urban cities.
Figure 2 shows the regional building character of Pune.
Figure 3 shows the analysis of the spatial qualities of
building character of Pune.

‘ P L e R L

Figure 2. Regional building character of Pune
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Figure 3. Spatial qualities of regional building character
of Pune

The socio-cultural dimensions conserve an identity and
add aesthetical value to a cityscape. The culture drives
the quality and quantity of spaces and their utilization
(Sharma 2018). The consideration of lifestyle, culture,
and psychological associations of occupants with space
is an inseparable part of the design process. Occupants
should relate to their house as a home rather than just a
living facility.

8.1.2 Density

The appropriate density of a house is also another so-
cial dimension of sustainability. The density is not only
about the number of people.
the number of people with available space is important.
High density in a compressed space is a concern. Thus,
the quality of life in affordable housing is highly affected
by density (Ismail et al. 2015). The number of peo-
ple per tenement to be considered is five as per DCPR
(PMC 2017). Therefore, the density calculation for the
available area decides sustainable quality in unit space
or open space. In Pune, the housing consists of different
residences like Wada, chawls, apartments, gated commu-
nities, and townships. Any type of housing arrangement
can cater to high density, but space optimization makes a

The correlation between

difference. In this scenario, flexible and convertible hous-
ing spaces contribute to space optimization and afford-
ability in an urban context.

3.1.8 Communication space

Housing habitat demands informal communication spaces
at the apartment level and in between the built forms.
The housing typologies in Pune like Wada, chawls, or
courtyard-oriented apartments create a sense of commu-
nity. The outdoor and indoor communication spaces gen-
erate transitional harmony between built and unbuilt.
Residential open space plays a vital role in residential en-
vironment quality. It creates a cohesive relationship with
the form, shape, plan, structure, and functions of the built
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environment (Trancik 1986). Therefore, the elements like
overlooking galleries, central atrium/courtyards, interim
passages are significant in establishing communication
among the occupants.
mon space for the occupants to access their apartment,
whereas the transitional spaces are the connecting nodes
between the built and the unbuilt space (Wood 2017).
Figure 4 and Figure 5 show the transitional communi-
cation spaces between the apartments. It creates an in-
teractive physical environment with horizontal and verti-

The courtyard provides a com-

cal communication. Figure 6 explains the association be-
tween communication space and built form to have better

Figure 5. Transitional space

social sustainability.

The communication spaces cater to families’ secondary
functions like chatting, newspaper reading, web commu-
nication, secondary household works, and play activities.
It adds value to the lives of the occupants without in-
creasing expenses. Therefore, affordability in housing can
be achieved by addressing social dimensions. These are
the intangible aspects of living that contribute to afford-
ability and quality of life.
changes the perception of occupants and observers about
affordable housing in an urban context.

The sense of connectedness

3.2 Environmental Dimensions of Sustain-
ability

Urban cities are overloaded and expanding every year.
The cities face challenges regarding climatic conditions
such as increasing temperature, change in rainfall pat-
terns, etc. Some urban areas in the Indian cities are de-
pendent on water tankers though having enough rainfall.
It shows the disturbing supply and demand ratio of ba-
sic infrastructural facilities like water supply. Therefore,
any new development should possess a self-sustaining
mechanism to decrease the load on existing infrastruc-
ture. The environmentally sustainable infrastructure has
many advantages like, enhancement in living standards
with the help of design policies, minimization of operat-
ing costs, reduction in energy bills through the energy-
efficient mechanism, and improvement in health and hy-
giene using eco-friendly material (Hayles 2006). Various
inventions such as the application of energy-saving tech-
niques such as solar heating, management of wastewa-
ter, usage of recycled material, and development of green
spaces in the vicinity of urban housing help to operate
the buildings effectively (Singh and Pandey 2012).

3.2.1 Orientation and arrangement

Pune has a moderately hot and dry climate. In such
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Figure 6. The associative connection between built space and communication space
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circumstances, enhanced shading and ventilation can be
achieved through the orientation and arrangement of the
building (Golubchikov 2016). Minimum solar radiation
with maximum diffused daylight is attained by facing a
larger facade of buildings towards North-South. The ar-
rangement of the building should have mutual shading
during summer. To ensure reduced solar heat gains, the
central open space should be located to receive shade dur-
ing a summer evening. Also, the light shade colors to
external facades can help to reduce solar heat gains. For
enabling the cross ventilation, the building’s orientation
should allow summer winds from West and North West
to flow within the cluster.

3.2.2 Use of renewable energy sources

Affordable housing equipped with green initiatives re-
duces energy requirements during functional activities,
thereby relaxing the energy expenses (HUDCO 2014).
More than 95% of the wind’s strength is accumulated in
five states in southern and western India (Chaurasiya et
al. 2019). Renewable energy tools like wind-driven and
solar-driven can lower the operating costs of the project.
It reduces energy bills up to 30% and offers relaxation
in living costs for the occupants (Hayles 2006). Pune is
already heading towards the set-up of a natural gas sup-
ply framework across the city since 2006. The objective
is to provide clean, environment-friendly green fuel as an
alternative to conventional fuels like petrol and diesel. It
ensures the safety and cost affordability for the occupants
(MNGL 2018).

3.2.83 Effective waste management

The waste at the domestic level segregates into
bio-degradable and non-biodegradable waste.  Non-
biodegradable waste can be partly treated at the munic-
ipal corporation level and partly on the premises them-
selves. Urban areas consist of various industries, medi-
cal facilities, commercial utilities, and increasing residen-
tial developments. Therefore, it is time to think about
waste management techniques at the individual project
level.
made compulsory amendments for motivating vermicom-

posting in the housing projects. There is a scope and op-

Municipal corporation regulations have already

portunity to build a good economy by treating the waste
at the domestic level. Waste management techniques like
bio-methanation, incineration, and landfill generate bi-
products such as manure, fly ash, biogas. The wastewa-
ter can be treated and used for domestic activities other
than drinking. Stormwater management techniques can
reduce water demand for secondary functions. The waste
treatment at the origin itself is an ecological technique
(Agarwal et al. 2015). The environmental dimensions
should be addressed to achieve self-sufficient habitat. In
an urban context, the self-sufficient habitat creates an op-
portunity of reducing operational costs of living, resulting
in affordability in housing.

3.3 Techno-functional Dimensions of Sus-
tainability

Technical and functional dimensions bring affordability
to the housing project. The newness in the technology
allows different combinations to evolve affordable alter-
natives for construction. The occupants adapt houses
by considering the planning of units, room sizes, profiles,

functions, circulation, etc.

3.3.1 Room profile and space configuration

Room profile is a key element in the usability of a space.
Rectangular or squarer room profile creates maximum us-
able space than any other shape. The orthogonal 90° ad-
hering lines create efficient delineating space. The rect-
angular building consumes the least number of walls com-
pared to other shapes. The design and planning should
possess a high value of utilization factor. Every corner
and passage are precious in terms of housing economics.
In Pune, traditional building styles like Wada, chawl also
shows horizontality with rectangular or squarer room pro-
files. It is possible to divide any rectangle with incremen-
tal quality (Steadman 2006). The sequential arrangement
of rectangular areas in Wada planning is shown in Fig-
ure 7. It ensures the multi-functionality of the space with
maximum utilization.

3.8.2 Style of planning

Affordable housing projects face limitations in the pro-
vision of space. Therefore, innovative design ideas in
the style of planning facilitate space optimization without
having larger usable areas. In planning, the rectangular
profiles can create a flowing space when possible, open
up doorways or walls, so adjacent rooms blend together.
Flexible spaces also offer effective space optimization. In
this scenario, the squarer dimensional profile benefits the
space to have multiple activities in a defined area. Fig-
ure 8 shows how the utilization is reduced due to the
length of the passage, and Figure 9 shows how that can
be reduced by effective planning. Figure 9 also illustrates
a combination of square and rectangular spaces with their
interior elements. The planning style helps develop multi-
functional complementary spaces in the same area with-
out hampering the overall economics of salability.

3.8.8 Selection of technology

The selection of technology is a vital dimension of af-
fordable housing. The mass scale of the affordable hous-
ing project creates opportunities for the implementation
of these new technologies. The traditional construction
systems have some limitations. These systems are gener-
ally slow-paced and consume much energy and natural re-
sources producing a large carbon footprint. The conven-
tional system relies more on manual labor than using au-
tomation techniques. Moreover, such systems suffer from
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a quality, maintenance, and the environment (BMTPC
2018). Pune city also has a suitable market for having
such innovative technologies in construction. There are
few developers and government projects in Pune which
have already adopted the precast structural system, pan-
eling, tunnel form, mivan structural systems. The use
of innovative construction techniques is to expedite the
pace of construction. It reduces cost overruns consider-
ably and helps to do parallel activities in construction.
To obtain less operational, repair, and maintenance cost,
novel technologies like precast construction, GFRC build-
ing systems, CFS housing systems, EPS panel construc-
tion, tunnel form, lightweight concrete constructions can
be implemented (BMTPC 2018). To have innovations in

the domain of building construction, various novel and al-
ternative building materials are included in the recently
published National Building Code 2016 by the Bureau
of Indian Standards. Techno-functional dimensions drive
the design towards innovative methods of design and con-
struction. It positively impacts the surrounding market
to have materials, skilled laborers, and required machin-
ery for on and off-site construction methods. It consider-
ably reduces the cost of construction.

4 ANALYSIS OF RESULTS AND
INFERENCES

The data of occupants was collected with the help of a

Table 1. Analysis of occupant survey

No. Aspect addressed

Questions

Observation and inferences

1 Flexible and
incremental
design

2 The physical
configuration of
space

3 Operational
expenses

4 Adoption of new
technology

The occupants were asked about
their acceptability towards flexible
and convertible elements and
areas in unit design. They were
also asked about the adoption of
new technology that can offer a
facility of incremental design with
existing space.

Occupants were asked about their
preference towards aspects of the
physical configuration of space like
room profile and an internal
height of habitable areas in their
houses. The purpose was to
investigate occupants habitual
pattern in utilizing the space in
horizontal and vertical dimensions
Occupants were asked about the
affordability in paying rent,
maintenance expenses for their
houses. The purpose was to
investigate the capabilities of
occupants in paying living
expenses comfortably.

Occupants were asked about their
acceptance towards adopting new
technology for the construction of
their houses rather than the
conventional methods

The analysis shows that more than 90 percent
of occupants reported a positive inclination
towards flexible and incremental spaces. The
higher density with efficient space
optimization achieves affordability. It will
help eliminate ideas like reduced floor areas,
compressed spaces, and other aspects that
affect social sustainability. Also, occupants
can increment their houses as per their
improved economic sustenance.

The analysis shows that about 50% of
occupants preferred any room profile, i.e.,
rectangular or square or any other with

2.75 m as internal height for their houses.
About 20% of occupants preferred rectangular
or square profile and 3.05 m as internal
height. Therefore, it expresses the user’s
inclination towards the rectangular or squarer
shape for room profile than any other shape.
The analysis shows that about 70% of
occupants can comfortably afford 15% rental
expense and 4% maintenance expense from
their monthly income for their home. The
affordability is directly related to affordable
living. Therefore, the rental and maintenance
expenses should be within the affordability
limit as per occupants paying capacity.

The analysis shows that about 85% of
occupants reported a new technology other
than the conventional method. Therefore, it
expresses the opportunities to experiment
with newer construction technologies to
achieve affordability in housing. It will also
create good confidence in the developer’s
mind in adopting new technology to construct
houses.

12021006-7



Kote and Deshpande / International Journal of Architecture, Engineering and Construction 12021006

questionnaire survey in the low economy wards of Pune
city as a case example of housing in an urban context.
The questionnaire was primarily based on existing hous-
ing design analysis and expectations. The objective was
to understand occupants’ opinions about several param-
eters of sustainability in affordable housing in an urban
context. The questions were framed to investigate the
tendency, habitual pattern, and preference of occupants
towards sustainable measures. The economy wards were
selected as per the ready reckoner rates prescribed by the
PMC. A random sample survey of 200 households was
carried out. The data was processed and analyzed using
SPSS software. The results, observations, and inferences
are discussed in Table 1.

The study of sustainability dimensions and results ob-

tained from the questionnaire survey suggest a matrix
of sustainability attributes, decisive measures, and their
effect on affordability. The proposed framework of com-
prehensive sustainability matrix’s can help in the design
process of affordable housing by the systematic investi-
gation. The synthesis is required to decide sustainable
measures in achieving affordability in housing.

5 SYNTHESIS - EVALUATION OF
COMPREHENSIVE SUSTAINABILITY
MATRIX

The comprehensive sustainability matrix evaluation is de-
coded based on attributes of social, environmental, and
techno-functional dimensions, as discussed in Table 2, Ta-

Table 2. Decoded social dimensions of sustainability in affordable housing

Attributes  Sub attributes Decisive measures Effect on affordability Reference
Regional Form, the shape  Relative form and shape with Change in perception Aziz and Ahmad
connect of the building the neighborhood, avoiding toward affordable housing 2012; Bordignon
odd shapes in designing, projects 1998
complementary design to
streets, outdoor spaces
Region sensitive ~ Traditional elements in Sense of connectedness of Kenney 1994
facades elevation, different style for user with house reducing
openings, railings, weather repairs, maintenance
shed, color combination, use  charges through
of new materials like steel, disciplined living
aluminum but with
traditional visual effect
Physical space Following activity pattern, Reduce infrastructural Hillier 2007
planning rituals, scale, and proportion costs due to availability of
of surrounding mass thoughtful physical space
at the project level only
Density Accommodation  Innovation planning Helps in space Ismail et al. 2015
The ratio of techniques as flexible spaces, optimization affects
available space to incremental quality affordability positively
no. of users free-flowing space
combination in planning
Communi- Location The provision at the site Creates a new space Trancik 1986
cation level, at apartment level, and without increasing unit
space also at a unit level area. Sharing the spaces

Functional value

Quality of life

Contextual
planning

Courtyard oriented, galleries,
open staircases, passages
cater to secondary functions
Homemaking element such as
informal seating, common
exercise spaces, away from
vehicular movement

Sequential planning of areas

achieves affordability

Design communication

spaces reduce
maintenance charges

It provides spaces for
secondary activities with

effective space
optimization.

Can increase the salability

of projects

Wood 2017

Aziz and Ahmad
2012; Soen 1979;
Hillier and Hanson
1984; Karuppannan
and Sivam 2011
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ble 3, and Table 4. The attributes are derived from the
qualitative literature. This matrix suggests decisive mea-
sures to fulfill the attributes. The decisive measures are
suggested as per data collection, qualitative literature,
and results obtained from the occupant survey. It further
states the relative effect of decisive measures on afford-
ability.

Table 2 decodes the social dimensions of sustainability
with the attributes, namely, regional connect, commu-
nication space, density, and communication space in af-
fordable housing. The stated decisive measures change
the perception of the user towards affordable housing
projects. Also, it develops a sense of cohesive living with
effective space optimization. The shared spaces enable
the user to efficiently carry out their secondary activities
without reducing their owned unit areas. The inclusion
of social dimensions in housing facilitates sustainable and

affordable living for the occupants.

Table 3 represents decoded environmental dimensions
of sustainability with attributes, namely orientation and
arrangement, renewable energy use, and effective waste
management in affordable housing. The stated decisive
measures help in reducing the operating expenses of the
housing. These measures also suggest the self-sustainable
features for lowering the load on existing infrastructure.
It helps to generate the project level economy.

Table 4 depicts techno-functional dimensions of sus-
tainability with the attributes of profile and space config-
uration, style of planning, and selection of technology in
affordable housing. The stated design measures recom-
mend multi-functional spaces that enable effective space
optimization. Appropriate room profiles increase space
utilization. Also, the newness in construction technology
warrants faster construction leads to affordability.

Table 3. Decoded environmental dimensions of sustainability in affordable housing

Attributes Sub attributes Decisive measures Effect on affordability Reference
Orientation and Alignment Planning Larger fagade Reduces mechanical and  Golubchikov
arrangement facing North-south electrical load on the 2016
project
Light and Avoiding solar radiation and Motivates to adapt for
ventilation allowance for maximum energy-efficient devices
diffused daylight Allowing
summer winds from West
and North West to flow
within the cluster, which
helps in cross ventilation
Solar heat gain Mutual shading during Reduces traveling due to
summer to reduce heat gain the availability of
through sun shading devices, comfortable space in the
proper arrangement of built premises
and unbuilt
Use of renewable ~ Wind & solar Provision of a domestic wind Reduces mechanical and  Singh and

energy resources

Effective waste
management

Natural Gas

Increase in waste
creation per year

Wastewater
treatment
bi-products

turbine at the windward side
Provision of wind catchers,
Planning of wind pockets in
layout planning Provision of
solar panels, solar lighting
Underground natural gas
supply framework and
supportive infrastructure
Need local decomposing
techniques as
vermicomposting,
biomethanation,
incineration, etc.

Provision of treatment tank
set up

Production of manure, fly
ash at the local level

electrical load on the

Pandey 2012;

project Chaurasiya et
al. 2019

Reducing monthly MNGL 2018

expenses as an alternative

to LPG

Reduce landscape Agarwal et

maintenance charges due  al. 2015

to bi-products like manure

Reduced consumption of
freshwater

Generates project level
economy
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Table 4. Decoded Techno-functional dimensions of sustainability in affordable housing

Attributes Sub attributes Decisive measures Effect on affordability Reference
Room profile ~ Room profile Provision of rectangular or It enables effective space ~ Steadman
and space squarer profile optimization 2006
configuration  Utilization factor  Circulation area should be It creates an opportunity
minimized, absence of non — to increase inhabitable
utilized space space areas
Multi-functional ~ Provision of effective space =~ Can accommodate density Friedman
design combinations, efficient in a comfortable way 2005
interior layouts
Style of Associative beliefs Consideration of activity Does not affect the Sidawi 2008;
planning and sentiments pattern, perception about credibility of affordable Sharma 2018

habitable spaces

housing designs

Offers segregation for
private and public
activities

Reduces operational costs,
Assured quality reduces
repair expenses

BMTPC 2018

Contextual Sequential planning of areas
planning
Selection of Innovative Need to decrease
technology technology dependency on traditional
materials and technology
Economics Use of Innovative technology
to expedite the pace of
construction
Acceptance Less repair and maintenance

Simultaneous activities
lower machinery cost

Long term affordability BMTPC 2018

charges and to accommodate with living expenses

the homemaking elements

The matrix decodes sustainability in a comprehensive
way and its effect on affordability in living in an urban
context. The social dimensions are an inseparable part
of occupants living. The attributes like form, shape, aes-
thetics, nature, spatial qualities and communication pat-
terns add value to sustainability. The sense of connect-
edness in the urban context changes the perception of oc-
cupants and observers about affordable housing. It also
helps in rising allied complementary market conditions for
such projects. As mentioned earlier, Indian urban cities
are overloaded due to people’s remarkable migration due
to job and business opportunities. Therefore, environ-
mental dimensions in the matrix suggest efficient climatic
considerations, renewable energy resources, and effective
waste management measures. It will help in aligning
the future construction towards self-sufficiency without
additional load on the existing infrastructure of urban
cities. It will considerably reduce the operational living
expenses of occupants resulting in affordability. The ma-
trix also stresses effective space optimization techniques
in unit planning. The functional and habitual pattern of
occupants should be reflected in the design. It further
highlights the adoption of newer technologies to reduce
construction time and flexibility in planning the spaces.
Techno-functional dimensions drive the design towards
innovative methods of design and construction. It will
positively impact the construction industry concerning
the availability of materials, skilled laborers, and required

machinery for onsite and offsite construction methods in
urban cities. The decoded matrix of comprehensive sus-
tainability provokes designers’ thought process to design
affordable housing with long term affordability and sus-
tainability.

6 CONCLUSIONS

This paper thoroughly decodes the concept of compre-
hensive sustainability through social, environmental, and
techno-functional dimensions. The study highlights the
importance of adequate room sizes, profile, style of plan-
ning, space optimization, communication spaces, cultural
significance, innovative materials and technology, energy
efficiency at the housing project. The case of Pune city
helps to understand the need and acceptability of occu-
pants towards the affordable housing design in an ur-
ban context. The occupant survey observations indicate
that the consideration of the occupant aspirations in each
neighborhood can improve the social, economic, and envi-
ronmental aspects of affordable housing. The paper con-
tributes to the literature by evaluating the comprehensive
sustainability matrix. This matrix recommends decisive
sustainable measures to achieve long-term affordability,
i.e., savings in design, construction, operational, and re-
pair costs. This study provokes the thought process of
the designer to design affordable housing beyond floor
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area adjustments and compressed space design. It fur-
ther recommends the use of region-sensitive facades, use
of renewable energy, and faster construction technology
to fulfill the physical, mchohglcal, and social needs of
the occupant at an affordable cost.

REFERENCES

Agarwal, R., Chaudhary M., and Singh, J. (2015). Waste
management initiatives in India for human well being.
European Scientsfic Jowrnal, 11(10), 18577881,

Aziz, A., and Ahmad, S. (2012). Home making in low-
cost housing area. Procedia - Social and Behavioral Sci-
ences, 49, 268-281. https://doi.org/10.1016/j.sbspro.
2012.07.025

BMTPC (2018). Compendium of prospective emerging
technologies for mass housing. Building Materials and
Technology Promotion Council, Ministry of Housing
and Urban Affairs Government of India, India.

Bordignon, B. (1998). Systems design approach for sus-
tainable affordable housing. MSc. thesis, University of
Toronto, Toronto, Canada.

Chaurasiya, P., Warudkar, V., and Ahmed, S. (2019).
Wind energy development and policy in India: A re-
view. Energy Strategy Reviews, 24, 342-357. https:
//doi.org/10.1016/j.esr.2019.04.010

Ettehad, S., Reza, A., Azeri, K., and Kari, G. (2014). The
role of culture in promoting architectural identity. Fu-
ropean Online Journal of National and social sciences,
3(4), 410-418.

Friedman, A. (2005). Homes Within Reach: A Guide to
the Planning, Design, and Construction of Affordable
Homes and Communities. Wiley, New Jersey, USA.

Golubchikov, O. (2016). Green homes: Towards energy-
efficient housing in the United Nations economic com-
mission for Europe region, United Nations, USA.

Hayles, C. (2006). An examination of the relationship
boetween sustainability and affordability in residential
housing markets, The 12" Pacific Rum Real Fstate Con-
ference, Auckland, New Zealand.

Hillier, B. (2007). Space s the Machine: A Confiqura
tional Theory of Architecture. Space syntax. London,
UK.

Hillier, B., and Hanson, J. (1984). The Social Logic of
Space. Cambridge University Press. The United King-
dom. https://doi.org/10.1017/CBO9780511507237

HUDCO (2014). Annual report of Housing and Urban
Development Corporation. New Delhi, India.

Ibem, E., and Aduwo, E. (2015). A frunework for un-

srnational Journal of Architecture, Engineering and Construction 12021006

derstanding sustainable housing for policy development
and practical actions. Architects Colloquium, Archi-
tects Registration Council, Nigeria.

Ismail, F., Jabar, 1., Janipha, N., and Razali, R. (2015).
Measuring the quality of life in a-low-cost residen-
tial environment. Procedia - Social and Behavioral Sei-
ences. 168, 270-279. hitps://doi.org/10.1016/j.sbspro.
2014.10.232

Karuppannan, S., and Sivam, A.
tainability and neighborhood design: An investiga-
tion of residents' satisfaction in Delhi. Local En-
vironment, 16(9), 849-870. https://doi.org/10.1080/
13549839.2011.607159

Kenney, S. (1994). Cultural influences on architecture.
Thesis, Texas Tech University, Lubbock, Texas, USA.

Mashal (2010). Housing Study for Pune Municipal Cor-
poration. Pune, India.

MNGL (2018). Annual report of Maharashtra Natural
Gas Ltd., Pune, India.

NBC (2016). National Building code, Burean of Indian
standards, 2(11), India.

PMC (2017). Development control and promotion regu-
lations for Pune Municipal Corporation. Pune, 31(1),
231.

Salama, A.M. (2006). A lifestyle theories approach for
affordable housing research in Saudi Arabia

(2011). Social sus-

Fmnirates
Journal for Engincering Research, 11(1), 67-76.

Sharma, A. (2018). Influence of “culture” on uffordable
housing typologies. The 3™ AfJordable Housing Forum:
Towards New Cultures of Affordable Housing, Belval,
Luxembourg,

Sidawi, B. (2008). Incorporating lifestyle in the desion of
affordable housing in Saudi Arabia Kingdom. Emirates
Journal for Engineering Research, 13(2), 67-72.

Singh V., and Pandey D. (2012). Sustainable Housing:
Balancing Environment with Urban Growth in India
Climate Change and CDM Cell, Jaipur, India.

Steadman, P. (2006). Why are most buildings rectanmu-
lar? Architectural Rescarch Quarterly, 10(2), 119130,
https://doi.org/10.1017 /813591 35506000200

Soen, D. (1979). Habitability - Occupants’ needs and
dwelling satisfaction. Fkisties, 16(275), 120 134 hittp:
[/www.jstor.org /stable/43620145

Trancik, R. (1986). Finding Lost Spuce
ban Design. John Wiley and Sons, USA

Wood, 1. (2017). Creating better American cities: A
study of circulation and common spaces of public hous
ing. B.Arch. thesis, Arkausas,
teville, USA.

Theories of Uh

University  of Fayet

5

12021006-11



JOURNAL OF THE INDIAN INSTITUTE OF ARCHITECTS

N

REFEREED JOURNAL OF lIA | ISSN-0019-4913 2019 JANUARY | VOLUME 84 | ISSUE 01 | 7100

UIA-IIA ARCHITECTS MAHAKUMBH LUCKNOW




ISSN-0019-4913

Editorial - Ar Anand Palaye
President’s Message - Ar Divya Kush

UIA International Forum on Tourism in Historic Cities at BAKU
UIA-IIA Architects Mahakumbh Lucknow

16 Proposed Curriculum for Architectural Design
= Ar. M. Pratap Rao

L 0 oo un

20 Defects and Maintenance in Residential Apartment Buildings
- Dr. Anurag Kashyap & Ar. Rahul Chutake

25 JIIA Subscription Form

26 Impact of Transition in Culture & Change in Behavioral Expression

- Ar. Vijay B.Sambrekar & Dr. Suresh V. Ranade

31 Socio-Ecological Urban Systems: Planning for Resilience
- Ar. Alokananda Banerjee Mukherje & Ar, Suchandra Bardhan

Bringing flexibility in design of affordable house prototypes
= Prof Dr Alka Sunil Kote & Ar. Sudhir Ramesh Deshpande

29" JK AYA Entry Form

- Ar. Karansingh A Thakur

52 A Paradigm of Modern Living
- Ar. Jagdish B. Karamchandani

ALL RIGHTS RESERVEL} 2006. No part of this publication may be repraduced or transmitted in any
form or by any means, electronic or mechanical, photocopying, recording or any informiation storage or
retrieval system without permission in writing from THE INDIAN INSTITUTE OF ARCHITECTS

Only matenals accompanied by stamped and self-addressed envelopes can be returned. No respon sibility
is taken for damage or safe return by the Editor of JIA. The Editor of the THE INDIAN INSTITUTE OF
ARCHITECTS takes no responsibility for author's opinion expressed in the signed articles

Printed & Published by Ar Anand Palaye on behalf of The Indian Institute of Architects and printed by
Arihant Digiprint, Unit Nos, 2-3, Bussa [ndustrial Estate, Hanuman Lane, Near to Peninsula Corporate
Park, l.ower Parel, Mumbal - 400 033 and Published at The Indian Institute of Architects, Prospeci

Chambers Annexe, sth Floer, Dr D N Raad, Fort, Mumbai 400 001

Tel.: +91 22 22046G72/22818491/22884805 Fax: +q1.22.22832616
Email: ilapublication(@gmail.com / u.;imur.z‘{I_g}t_pmml.:un|
Website: www. indiannstitutectarchitects.com

Editor: Ar Divya Kush R.N.L. No.g,69/57

Emall : divyakush@yahoo:colin B

printer’s Email : arihantdigiprint.offset@gmail com

Cover Phata: UIA-IA ARCHITECTS MAHAKUMBH LUCKNOW

Logo Competition Launch - UNESCO-UIA World Capital of Architecture

Re-Imagining the Development of Inner city: A case of Aurangabad

JIFA IS REFEREED JOURNAL

REGISTERED UNDER SOCIETIES REGISTRATION ACT, XxI OF 1860
JOURNAL OF THE INDIAN INSTITUTE OF ARCHITECTS
VOL-84 ISSUE 01 - JANUIARY 7019

e

i

IlA OFFICE BEARERS 2015-2017

Ar Divya Kush

Ar Prakash Deshmukh

ArVilas V Avachat

Ar Amogh Kumar Gupta -

ArSumil R Degwekar
ArC.oR Raju
Ar Lalichan Zacharias

Anand Palaye

A

President

- |Imm Past President

Vice President
JrVice President
Hon Treasurer

JtHon Secretary

- JtHon Secretary

- Chairman -

Publication Board &

Executive Editor, JIIA

D



Bringing flexibility in design of affordable house prototypes
for Pune city

Prof Dr Alka Sunil Kote

Dr Alka Sunil Kote Is a Professor in Civil Engineering at Dr DY Patil Institute of Technology, Pimpri, Pune, She
_pas 27 Vears experlence in teaching and 1 year industrial experience. She completed PhD from Indian Institute
/ Ma_slers m Water Rna-sources Englneering from Wa!:hand College of Englnnm ing, Sangll,

i ranfs under Resean:h Pro]ects, AICTE-MODROBS schemes and for attending Inter nanona!
Canference at [Malaysia. She is involved in testing & consultancy work in Civil Engineering. She is a review expert
far Maharéshtrz Publ ¢ Servlce Cammission Examination. She has been a resource persan in various short term
training programs atIndian Institute of Technology Bombay, Government College of Engineering, Aurangabad, and
DY Patil College of ,IEngIne,_erlng, Akurdi, Pune,

alkakote26@gmail.com
Ar. Sudhir Ramesh Deshpande

Ar. Sudhir R Deshpande, is an architect and academician, He has more than 10years of professional experience &
7 years of teaching experience. Previously he has worked in reputed firms like Vascen Engineers, Dar Al Handsah
Group with ‘capacity of senior architect. Presently heis associated as a senior architect with K&G architects, Pune.
 He did Masters in Construction Management & Bachelor of Architecture from D.Y. Patil college of Architecture,
i UniverSItv of Pune. He is presently working as an associate professnr at SMEF's Brick School of Architecture,
" Pune He was pre\;tuusly assaciated with Sinligad college of Architecture, Pune & Vidya Ptatishthan's School of
Architecture, Baramati. He is PhD scholar, at Dr. Bhanuben Nanavati Cﬂlfege af Architecture — BNCA, PhD Center
affiliated to Savitribai Phule Pune University,- SPPLL

srd.sukhrup@gmail.com

ABSTRACT

The capab.i’my to adapt, to change or accommodate change is o basic and fundamental requisite for the future of city.
The traditional design practice for housing is challenging in an uncertain changing context. Currently, Pune is growing
city and demanding flexible affordable housing. It is due fo rapid rise in populatien and migration of people [rom
varied end distinct cultural backgrounds. In this paper the concept of flexibility is discussed and examined from the
theoretical as well as practical point of view. This study also identifies the addressees of flexible design viz. architectural
layout, structural systems, service spaces and flexible interior furnishing. This research suggests strategles like oddition
deletion, neutralization and joining-segregation that ensure both the adaptability of the space in response to chanaing
usage and affordability.

Key Words: Flexibility, affordability, space, neutralization, usage

1. Introduction concept is introduced all over the world. It 1s very important
to introduce innovative concepts in design to create

The capability to adapt, to change or accommodate change physical environment (Blackman, J”'“ 3 Elexbiity

is a basic and fundamental requisite for the future of city shve: aility OF 3. SUStein ko Eomvert of modif bult .

The traditional design practice for housing is challenging  .joments as per need of the user (Celluci, 2015)

in an uncertain changing context., A process of area an effective altérnative to psychological perceptions of g

optimization is ¢ritical in a rigid design. Therefore, flexibility oo (Klaufus, 2000). The study of sociological pattern helj
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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

Structural
systems

Service
spaces

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

A\

b Lrh I"!'l:"'

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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1 BRINGING FLEXIBILITY IN DESIGN OF AFFORDABLE HOUSE PROTOTYPES FOR PUNE CITY |

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.

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 BPACE

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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functional activities. It is a new idea and could be effective
considering current trend and aspirations of the user. The
elements like sliding doors and screens can greatly increase
the spatial configurations of a house and allow spaces to be
used for numerous different uses. The vertical walls could
be adjustable in nature to have space dimension as per
functional requirement.

The concept of joining and dividing space generally
becomes critical for multifamily apartments. As shown
in Fig, 10, joining and segregation mechanism allows
increase or decrease in a volumetric space. It also enables
‘change in ownership’ in case of an adjacent tenement
in an apartment building. This method need not be
limited to horizontal plane and projects that are flexible
in three dimensions typically offer the most options
for adaptability.

4. Conclusion

Thestudyshowsthatthereisaneed of ‘change in perspactive’
towards the affordable prototype design in Pune city. This
paper further identifies the addressees of flexible design
viz. architectural layout, structural systems, service spaces
and flexible interior furnishing. The proposed research
has suggested flexibility strategies like addition-deletion,
neutralization and joining-segregation which ensure the
adaptability of the space in response to changing usage
and affordability. These flexibility strategies can be applied
effectively only with the combined efforts of Architect,
Engineer and Developer.
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