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About the Department of Architecture, IM|

Jamia Millia Islamia, an institution originally established at Aligarh in United Provinces, India in 1920
became a Central University by an act of the Indian Parliament in 1988. In Urdu language, Jamia means
‘University’, and Milliameans ‘National’.

The story of its growth from asmall institution in the pre-independence Indiato a central university located
in New Delhi—offering integrated education from nursery to research in specialized areas—is a saga of
dedication, conviction and vision of a people who worked against all odds and saw it growing step by step.
They “built up the Jamia Millia stone by stone and sacrifice by sacrifice,” said Sarojini Naidu, the
nightingale of India.

Under the colonial British rule, two dominant trends joined hands and contributed towards in the birth of
Jamia. One was the anti-colonial I1slamic activism and the other was the pro-independence aspiration of the
politically radical section of western educated Indian Muslim intelligentsia. In the political climate of 1920,
the two trends gravitated together with Mahatma Gandhi as a catalyst. The anti-colonial activism signified
by the Khilafat and the pro-independence aspirations symbolised by the non-cooperation movement of the
Indian National Congress helped to harness creative energies and the subsequent making of Jamia Millia
Islamia. Rabindranath Tagore called it “one of the most progressive educational institutions of India’.

Responding to Gandhiji’s call to boycott al educationa institutions supported or run by the colonial
regime, a group of nationalist teachers and students quit Aligarh Muslim University, protesting against its
pro-British inclinations. The prominent members of this movement were Maulana Mehmud Hasan,
Maulana Mohamed Ali, Hakim Ajmal Khan, Dr. Mukhtar Ahmad Ansari, and Abdul Mgjid Khwaja.

Today, after 106 years, JamiaMillialslamiais consistently performing well in national rankings, reflecting
its strong academic standards and research environment. The university holds an A++ accreditation from
NAAC, the highest grade awarded by the National Assessment and Accreditation Council. In the NIRF
2025 rankings, JMI is placed 13th overall in India and 4th among all universities, with the Architecture &
Planning category ranked 5th nationally. The university also features in reputed surveys such as India
Today’s architecture rankings, further underscoring its educational impact.

The Department of Architecture, established in 2001, at Jamia Millialslamia (JMI) isalively and creative
hub for architectural education, rooted in the university’s long tradition of academic excellence and social
engagement. As part of the Faculty of Architecture & EKistics, the Department nurtures design-thinking,
contextual awareness and professional rigour in every student’sjourney.

The Department of Architecture offers a five-year Bachelor of Architecture (B.Arch) programme that
blends conceptual design, technology, history, and practical studio work. For advanced study, it runs Master
of Architecture (M.Arch) programmes with specializations such as Architecture Pedagogy, EKkistics,
Building Services, Healthcare Architecture, Recreation Architecture, and Urban Regeneration
encouraging research and deeper inquiry. In addition, Postgraduate Diploma programs provide
opportunities to explore specialised areas in Artificial Intelligence and the building services domain. The
under graduate and post graduate students get well placed in the market under various capacities. Guided
by committed faculty and a vibrant student community, the department continues to shape thoughtful
architects ready to contribute meaningfully to practice, research, and society.
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About the Journal

The Department of Architecture, in its academic outreach launches Shehernama — JMI Journal of
Architecture. The journal will serve as a platform for scholarly discourse, research dissemination, and
critical engagement with emerging issues in architecture, urbanism, and the built environment. The journal
would be an Open Access, Peer Reviewed, E-journal linked through the IMI website.

With rapid urban transformation, environmental challenges, and technol ogical innovations shaping the built
environment, there is a growing need for an academic platform that bridges architectural theory, design
practice, sustainability, and future urban visions. The journa will encourage interdisciplinary dialogue
between Architecture, Ekistics, Development Studies, Urbanism, Historic Cities, Building services, History
of Architecture, Landscape, Pedagogy, Heritage, Conservation, Sustainability, Energy and Technology,
Theory and Criticism, Urban Planning, Visual design, Practice or any other relevant subject pertaining to
the built environment.

The journal will provide a publishing avenue for researchers, academicians, and practitionersin India and
abroad. It will promote critical thinking and innovative approaches in architecture. It will document and
disseminate cutting-edge research from Indiaand globally. And will foster collaboration between academia
and industry.

The journal aims to publish high-quality original research, theoretical analyses, design critiques, and case
studies in areas including but not limited to:

. Architectural design and theory

. The Science of Human Settlements

. Urbanism and city futures

. Sustainable and green architecture
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Who can contribute:

. Academic researchers in architecture and allied fields
. Practicing architects and planners

. Undergraduate, Postgraduate and Doctoral students
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Khalsa College, Amritsar: An Architectural
Masterpiece

Dr. Ripu Daman Singh
Associate Professor in GZS School of Architecture and Planning, arch_rdsingh@mrsptu.ac.in
Dr. Jatinder Kaur
Associate Professor, Architecture School of Planning and Architecture,
New Delhi

Abstract - The paper Khalsa college, Amritsar talks about
the intelligent layout of the college along with the
integration of traditional Sikh architecture along with
Mughal, and Rajput elements. Thefeaturesof all theseare
put together, thus creating a masterpiece as well as a
significant landmark building for the city.

Keywords - Indo-Saracenic, introvert and extrovert planning,
exposed brick, traditional Skh architecture Introduction

1. INTRODUCTION

Khalsa College, Amritsar is a significant landmark building
for the holy city of Amritsar and represents the hybrid
architecture of Punjab. The Khalsa College was designed by
legendary architect Bhai Ram Singh in 1891-92 (Bhatti,
2020). Singh had received his initia training in the Mayo
School of Art, Lahore in undivided India from 1875 to 1883
under John Lockwood Kipling (Vandal & Vandal, 2007). The
Khalsa College campus with asite area of morethan 100 acres
is located on the Grand Trunk Road with the main academic
block aligning with the road having a frontage of about 500
feet (Singh et a., 2024). The building (Figure 1) stands as a
prominent architectural marvel to the city of Amritsar and
serves as an educational hub with Guru Nanak Dev University
asits next door neighbor.

T % L -
Fig.1 Main academic block, Khalsa College, Anritsar
Source: Authors

2. HISTORY

The Khalsa College was envisioned in 1883 as an institution
for Sikh and Punjabi studies by Khalsa Diwan in their annual
convention in Lahore. The Lieutenant Governor of Punjab, Sir
James Lyall had laid the foundation stone of KhalsaCollegein
1892 (Figure 2) but the construction of the main academic
block started in 1904 (Singh, 2021). The buildings in the
campus were constructed with the financial aid from various

rulers of Punjab who were approached for the task of
establishment of setting up of the Khalsa College. The college
initially started functioning in a rented accommaodation near
Hall Gate of Amritsar in 1893, much before the first building,
a boarding house, was constructed. In 1896, the classes were
held in the campus for the first time with the completion of its
first hostel building (Vandal & Vandal, 2006). Most of the
buildings, including the Academic block were completed by
1920s, but some elements like the clock tower got delayed till
the year 1930. The Khalsa College remained extremely
relevant during the freedom struggle as many freedom
fighters visited the college to motivate students to join the
struggle (Singh, 2021).

Fig. 2 Foundation Stone of Khalsa College, Anritsar
Source: Authors

2. ARCHITECTURAL DESIGN

The Khasa College has been categorized as an
Indo-Saracenic building by various scholars as the timeline of
its establishment coincides with the prevalent style of late
19th century British India (Singh et al., 2023b). The
Architectural style of the Khalsa College is a reflection of
Punjab’s regiona style of architecture that incorporates a mix
of Sikh, Mughal, and Rajput elements and features. The
layout plan of building isasymmetrical balanced composition
of linear forms in a mix of introvert and extrovert planning.
The main rectangular academic block incorporates Principal’s
office, Administrative office, and other teaching departments.
The rear block comprising of classrooms and labs is inward
looking with a courtyard on either side. The central block
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contains the auditorium or multipurpose hall, which is the
highlight of the main building. The building is entered from
the central part of the block that is topped with a massive
domical tower resembling that found in Sikh Gurudwaras
(Singh et al., 20234). The block incorporates a four faced
clock tower, a reminiscent feature of the ingtitutions built
during the colonia rulein India. The secondary entrances are
provided at the end of front and rear blocks. The linear
building blocks have multi-foliated arcaded verandahs on
both sides and along the periphery of the building, used
primarily as corridors. The mgjority of the academic block is
double storied with the exception of the central part which is
triple storied. The unified facade displays a rhythmic
hierarchy of rich blend of elements like foliated cusped
arches, onion domes, chhatris, towers, turrets, chajjas,
parapets, and jallies (Figure 3). The building edges are
highlighted by corner towers, each having adomical chattri or
pavilion.

&

Fig.3. Architectural featuresin Khalsa College, Amritsar
Source: Authors

The other buildings in the Khalsa college campus are the
hostels, gymnasium, dispensary, Principal’s residence, faculty
houses, and some ancillary blocks, some of which have been
reconstructed over the years due to maintenance issues
(Vandal & Vandal, 2007). The new blocks also follow the
same design and architectural style as used in the original
design. A Gurudwaraisthe highlight of the campuswhich was
also designed by Bhai Ram Singh and was one of thefirst few
buildings constructed on the campus.

3. MATERIALSAND TECHNIQUES

The building facade is constructed in exposed brick with
minute detailing such as moldings, capital, and string courses
alsoin moulded or carved brick (Singh et al., 2023). Therelief
brickwork lends a wonderful effect of light and shade. Apart
from brickwork, sandstoneis al so employed asahighlight and
for intricately carved perforated Jallies. The flooring is
primarily in Kota stone and marble, while the roofing is Jack
arch and Timber batten roof, apart from the trussed roof with
walnut Khatamband ceiling in the multipurpose hall. The
frames for doors, windows, and ventilators, as well as their
shutters use timber as the building material (Singh, 2025).

§adl =
Fig. 4. Use of exposed brickwork and sandstone in fagade
Source: Authors

4. CONCLUSION

The Khalsa College campus is more than 100 years old but
has retained its original character, form, materials, and
finishes. Khalsa College was granted the status of heritage
ingtitution by University Grants Commission in 2014-15 (HT,
2015). The iconic building stands as a powerful witness of
architectural heritage symbolizing expression of traditional
Sikh architecture articulated through the orderly and unified
composition of elements, features, and building materials.
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Architectural Poetry: The Persian Ghazal’s Imprint
on Mugha Monuments

Prof. SSM. Azizuddin Husain, Ex-Director, Rampur Raza Library
Prof. Taiyaba Munawer, Head ,D/O Architecture, Jamia Millialsamia, New Delhi-110025
tmunawer@jmi.ac.in

Abstract - Poetics in architecture gives built form
emotional depth, symbolic meaning, and cultural
resonance beyond mere function. It transfor ms space into
an experience shaped by rhythm, metaphor, and
imagination. In Mughal architecture, the Persian
ghazalplayed a significant inspirational role. Itsthemes of
love, longing, symmetry, and theinterplay of the material
and the spiritual were translated into architectural order,
gardens, water channels, and ornamentation. Like a
ghazal, Mughal architecture unfolds through repetition,
balance, and subtle variation, evoking harmony and
contemplative beauty.

Index Terms - Ghazal, Poetics In Architecture, Mughal
Monuments

1. INTRODUCTION

Ghazal has been the most beautiful and popular genre of
poetry in Persian literature. Romantic, cerebral, mystical and
philosophical, this particular form of poetry has been a
treasure — house of the most exquisite human thought and
feeling. From Saadi to Hafiz and Rumi, from Khusrau to Bu
Ali Shah Qalandar Panipati, Bedil and Ghalib, Persian ghazal
represents a spectrum of thoughts and ideas exquisitely
expressed. With Raudaki, Persian ghazal started flowering
and flourishing and Persian poetry attained maturity. Persian
ghazal developed initsall dimensions. Raudaki isan inventor
of lyrical and musical ghazals, which could be singing
sensations with musical instruments. Later on Sanai initiated
a glorious epoch in Persian literature. Attar has given to
ghazal the spark of fire which touches the minds and hearts of
his admirers. Maulana Jalaluddin Rumi, devoted himself to
heart rendering and deep absorption study of Attar’'s poetry.
As a result, with Rumi, mystic ghazals attained ethereal
heights. Rumi’s outpouring of poetry was sensational and
ecstatic after weaving the guise of Shams Tabrez. Saadi
Shirazi gave to Persian ghazal a didactic and moral trend.
After Saadi, Hafiz is the most famous ghazal writer , who is
popular even today and is considered as people’s poet.
Common people, ordinary human beings see in his ghazals
their own image reflecting their own feelings, sentiments and
their own stream of thoughts. In India, Amir Khusrau
promoted ghazal. Ghazal hasits own impact on the mind of its
reader which reflects in his behavior, writings and making
sketches. The same traits of balance and harmony of Ghazal
are found in the architecture where monuments that the rough

stones brought from rocks are so beautified and placed in a
beautiful manner that they attract the attention of the people.
Mughal emperors and their architects who were the products
of madras's were having the diwans of Rudaki, Attar, Rumi,
Saadi, Hafiz, Khusrau and others in their personal libraries
and were inspired by the Persian ghazal. It is the mystical
nature of Persian ghazal that itsreader gets mesmerized which
reflects in his behavior, writings and making plans of the
buildings.

In 1555, the gates of Indiawere opened for Iranian umaraand
ulema, which provided a new dimension to Indian poality,
society and culture. Akbar, the Mugha emperor (1556-1605)
was fortunate that during his reign some eminent ulema came
from Iran to India and worked at Fathpur. The arrival of
Fathullah Shirazi at the Mughal court proved to be a turning
point in the history of modern education in India. Under the
imperial patronage ulema like Fathullah Shirazi and others
revised the syllabi of the madrasas. In the new syllabi
emphasis was on uloom-i-maqulat (Rational Sciences). The
new subjects which were introduced were mathematics,
measurement, geometry, agriculture, counting, natura
sciences, medicine, philosophy, literature etc. This reform of
education had far-reaching consequences. Ustad
Ahmed-i-Mimar (d. 1649) of Lahore, who designed the
famous TajMahal and various monuments of Shahjahanabad
and Lahore obtained education in the madrasa of MullaAbdus
Salam of Lahore. Hisson Lutfullah Muhandis (Engineer) and
his grandson Nurullah Mimar transmitted the scholarly
traditions of Fathullah Shirazi to posterity. Another student of
Fathullah Shirazi, Khwaja Sadruddin, designed a town to be
called “Nawaraspur” three kilometers west of Bijapur to cater
to the Sultan’s romantic and musical taste. Such talented
scholars, architects and engineers studied ghazaliyat of
eminent Persian poets such as Hafiz, Saadi and others. Any
subject which you study has its own effect on your mind,
personality and that reflects through one's behavior, pen and
brush and designs. Ghazal is having Tawazun (balance) and
architecture is also having balance. So the monuments
designed by these architects, we come across the combination
of geometrical designs with the beauty of the ghazal and same
principlesof balance, rhythm harmony, accentuation, contrast,
etc.

Mughal period is known for the development of culture in
India, and left a rich legacy in the field of architecture and
cultural heritage. The dimensions of arts include the Visual
arts, literary arts, Music, Painting, Caligraphy and
Architecture. Both ghazal and architecture are the part and
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parcel of art and culture. Mughal emperors were the lovers of
art and they promoted art and culture in India.  During
Mughal period we find the beautiful combination of Iranian
and Indian features of architecture. The greatest strength of
Persian architecture as awhole liesin its ability to synthesize
native design elements with their own. Mughal emperor
Akbar linked his policy of Sulh-i-Kul (Peace with all) with art
and culture and it had a direct inkling in architecture.

Mughal emperors and architects were the lovers of Persian
literature and especialy Persian poetry and that became the
part and parcel of their life, part of their thought. Everywhere
they see beauty and love. Ghazal talks of heights and high
achievements, same spirit reflectsin Mugha monuments. All
Mughal monuments built on high plinth, it added the beauty of
the monuments. Asall Persian poets talks about their beloved
and compares it with “Sarv” ahigh tree of Iran. Persian poets
believe that good height is one of the beautiful aspects of their
beloved. In comparison to this Sultanate period’s monuments
are suppressed which mars the beauty of the monument.
Contemporary historians like Abul Fazl, author of Akbar
Nama and Ain-i-Akbari, Abdul Qadir Badauni, author of
Muntakhabut Tawarikh and Nizamuddin Ahmed, author of
Tabagat-i-Nasiri, do not provide us details about the steps
taken by Akbar for the promotion of art and culture and
specially, architecture. Sameisthe position of their successor
historians upto 18th century. But during 19th century Mirza
Sangin Beg and Sir Saiyid Ahmed Khan wrote Sairul Manazil
and Asarus Sanadid in 1827 and 1846 respectively, on
monuments of Delhi. They have given a detailed account of
monuments of Shahjahanabad and other parts of Delhi
alongwith the texts of the inscriptions of those monuments.

Babur (1526-1530) the founder of Mugha Empire in India
planned Aram Bagh or Bagh-i-Noor Afshan in Agra across
river Yamuna. Even its name is poetic which means the
radiant and glittering garden. The Charbagh gardens built by
Mughals in India have a philosophical dimension of
representing the Jannat (heaven) via the physica

manifestation through axes, water, cisterns, and tress. And the
sameisone of the main themes of Persian ghazal and provides
all detailsin verses. The Persian poets have used ‘Noor’and
‘Afshan’ in their ghazals. And provides all details in verses.
The Persian poets have used ‘Noor’and ‘Afshan’ in their
ghazals.

Fig.1. AramBagh, Agra
Source: ASl website

The garden laid down by Babur at Agrawasin response to the
harsh and dry climate of India and the longing for a place to
rest and recreate. The pavilions in the garden are laid on the

axis and the symmetry and balance is achieved by means of
green spaces and the water channels layout. The sitting of
garden along the river Yamuna gives garden and the whole
ambience a poetic feel.

The Humayun’s tomb built by Akbar in Delhi is built on the
idea of depicting the heaven through the Garden layout which
includes water, shade, flowers and fruit trees. Humayun's
tomb is having Char Bagh which is divided into four units.
Garden is based upon intersecting canals forming four
quadrants. This is based on old cosmological idea that
universe was made of four quarters divided by two great
rivers. This is beautifully explained by the ghazal poets.
Persian ghazal is having its own concept of life after death
which it depicts through the position of heaven like fruit
gardens, plants with flowers and water streams flowing in
heaven. The central fountain symbolizes the origin and
sustainer of life and the watercourses represents the Kausar
and Tasnim in the heaven.

The gate of Humayun's tomb is built in such a style that it
looks as it is welcoming its visitor. Creation of awelcoming
spirit in stones is inspired from the Persian ghazal .The high
plinth of the Humayun’'s tomb and the double dome crowning
it adds to the overall proportions of the structure. The double
dome is introduced for the first time here by the Persian
architects. The inner dome of the tomb is in scale with the
inner space and helpsin counteracting the tunnel effect inside.
The outer dome completes the overall proportion of the
structure. This is what makes the tomb an architectural
marvel.

Fig.2 Gateway of Humayun's tomb, Delhi
Source: Author

The gate at the Humayun's tomb is made in a fashion that it
conceals the view of the tomb. It lies on the direct axis of the
tomb with three faces, two oblique and one parallel to the
tomb. At acertain distance from the gate, one can seethefinial
of the dome but as you gradually move towards the tomb
complex, the gate cuts the sightlines and conceals the whole
building. The whole vista suddenly opens up for the visitor
once one crosses the gate complex and the visitor stands in
awe of the monument. This technique of creating frames,
vistas and surprises to amuse the visitor is unique to Mughal
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monumentsin India.
As Hafiz Shirazi says—

TGS S i T G
Architects of the gate of Humayun’s tomb translated this verse
into its design.

The reach of my eyes is not sky, but your house, you are
benevolent- Be kind as my house is your house too.

The first true dome in Alai Darwaza was built by Alauddin
Khalji (1296-1316). The Alai darwaza at the southern side of
Qutub Minar complex is a beautiful entrance gate built by
Alauddin Khilji as part of the southern extension of the
Quwwatul Islam mosque. The first true dome is seen in this
structure complete with a finial. Overall design of this cubic
gate complex isbeautiful and original interms of composition
of blind panels and arches but when seen in totality the impact
islost as the dome does not look harmonious to the structure.
The squat dome mars the beauty of the structure as a whole.
That’'swhere you feel the need of aneck or height in the dome
required to complete the beautiful composition of Alai
darwaza.

Fig.3 Alai Darwaza, Delhi
Source: arunlalsharma.com

One of the beauties of the beloved addressed by Persian
ghazal poets is the high neck of their beloved. By adopting
the technique of double dome, high neck was built which adds
both beauty and visibility of Humayun's tomb. Apart from
technology it also reflects the beauty drawn by the architects
of Humayun's tomb from Persian ghazal. Its walls are
beautified with the combination of red polished stones with
white marble.

Another architectural marvel which is poetic right from the
stage of conception to design to physical construction is
Fathpur Sikri — the city of courtyards. The music in
architecture asis phrased to depict the melody and harmony in
buildings is rightly seen in Fathpur Sikri, The buildings are
placed in the whole city plan depending upon the function and
hierarchy and optimally utilizing the site potential and
contours. Each pavilion is contributing as a beat, together
composing the rhythm on a melodious scale creating
symphony. As one passes from one pavilion to the other, the

texture, form and dynamics of spaces generate the beautiful
modulations asif in a piece of music. The whole composition
of spaces in the city of courtyards aptly shows the impact of
Persian learning — literature and prose, reflection in
architecture.

Fig.4 The placement of Char Chaman court in front of Khwabgah,
with the platform in a tank placed for musical performances shows
the effort taken in harmonising the functions and creating a whole
atmosphere where a king would enjoy the musical performances.
Source: Author

As ghazal explains its meaning to its reader, we find that one
can read Akbar’s policy of Sulh-i-Kul (Peace with all) in the
planning and architecture of Fathpur. The policy of Sulh-i-Kul
is reflected in the planning and design of pavilions. The
courtyard planning in Jodhbai’s palace, placement of tulsi
plant in centre, torana and a niche for placing deity, use of
motifsin Maryam zamani’s pavilion are beautiful examples of
amalgamation of culturesin architecture.

1
¢ i

Fig.5 Gate of Jama Magjid, Fathpur Sikri
Source: Author

Fig.6 Jama Magjid’s gate at Fathpursikri
Source: Author
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Showsthe play of scale in placing cupolas, minarets, merlons,
in perfect sync with each other and the tota
composition.shows the play of scale in placing cupolas,
minarets, merlons, in perfect sync with each other and the
total composition.
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Fig.7 Itmaduddaulah, Agra,
Source: Author

Thetomb of Itimad ud Daulain Agra, has unsurpassed beauty
because of its inlay work (pietra dura) of colored precious
stones.The white marble walls are laced with pietra dura
work, motifs like cypress trees, wine glasses, arabesque and
geometrical patterns shows the different moods and objects
used in Persian poetry for different situations. The splendid
interplay of shades and shadowsintheintricate jaali screen set
in recessed arches create different moods. The four corner
minarets frame the mausoleum and make it a fine piece of

architecture.
14 J‘ = J f,ﬁ
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The designs made with deep thought, they are the most
beautiful Shahjahan (1627-1658) planned a new town in
Delhi, which he named as Shahjahanabad. It is so beautiful

that its beauty attracted the attention of Mir Tagi Mir an
eminent Urdu ghazal poet of 18th century, who praises Delhi

& e g LG
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The lanes of Dilli were like pamtmg by an artist, everything
lookedlike a perfect frame. Even the European travellers like
Bernier and others who visited Shahjahanabad got impressed
from its planning & architecture and praise for its beauty and
were forced to say that it is the most beautiful town of the
world, they have seen.

1 JIUL! .-;J( 0 ey
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The plannmg and architecture of Shahjahanabad was unique
at the time of its conception. The peaceful political conditions
led to the selection of site for city and the fort on plains and

aong the side of river Yamuna. Shahjahanabad was conceived
as an Urban centre which had two major axial roads along
which the main thoroughfares of the city were planned.

Fig. 8Q|Ia i-Mubarak, Shahjahanabad
Source: Author

The Fort Palace, Qila-i-Mubarak, occupied the intersection of
these two axes with river flowing on the other side of it. All
the major pavilions were planned on the edge of the City
facing the river Yamuna. The grandeur and pomp of thecity is
well documented in many travelogues and archival records.
The beauty of mind and thought which one achieves only via
learning and exposure to new ideasis reflected in the planning
and architecture of the city. The aesthetic sensibilities and
poetic wisdom of the ruler is very well reflected and reached
its pinnacle in the architectural manifestations in
Shahjahanabad.

Fig.9 Diwan-i-Khaas, Shahjahanabad
Source: Author

Fig.10 Diwan-i-Aam, Shahjahanabad
Source: Author

Persian ghazal had itsimpact on the planners and architects of
Shahjahanabad and Urdu ghazal poets got impressed from its
beauty. Red fort was also built by Shahjahan, so its
Diwan-i-Khas, Diwan-i-Aam and other monuments are so
beautiful that a Persian poet could not control his emotions
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If there is heaven on the earth, theniitis, itisand it is.

Fig.11 TajMahal, Agra
Source: Author

Taj Maha is the monument which takes Mughal architecture
to its epitome. It is the most poetic composition of
architecture. The perfect scale, symmetry and balance of Tgj
Mahal make it the most beautiful mausoleum in the world.
The central cubic structure raised on a high plinth is perfectly
balanced and framed by the four corner minarets. This
structure lies at the center of the total scheme with mosque
and guesthouse bal ancing the composition on either side. The
beauty of the mausoleum increases manifold as the
mausoleum lies at the other end of the axis, at the edge of river
Yamuna. The technique of framing the views, creating vistas
and surprises as seen in the Mughal monuments is most
beautifully applied in Taj Mahal. Any visitor coming to see
Taj does not get affected by its being mausoleum. Rather the
beauty of life and the reality of death is cherished as one gets
soothed in the peaceful and serene ambience, and then the
magic of Tgj castsits spell on everyone. Basically Tgj Mahal
ishaving graves of Mumtaz Mahal and Shahjahan (Photo) and
not a Diwan-i-Khas or Abdar Khana but as we find in ghazal
that one does not feel about death at all. AsBabur said
Babur, you enjoy life to its maximum extent because you will
not get life again. So thereisno fear of death but emphasisis
on enjoyment of life.

Taj Mahal is built of white marble and white colorsymbolizes
purity and peace which is one the main theme of Persian
ghazal. Persian poets have praised the beauty of flowerslike
Nargis, Sumbul, Lale etc. same is drawn on the walls and the
arches of the Tgj, through inlay work of precious colorful
stones.

One English poet had said — ‘' Tqj is a poem written in marble
1. Instead of death Tg reflects beauty, peace and
harmony, rendering a sustainable character to it. While
looking at Taj, one will recite the verse of Ghalib—

2. Your beauty is the soul of my laments, which makes
me a soulful poet.
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Abstract - This paper examines the historical and spatial
evolution of Chandannagar, a former French colonial
settlement along the Hooghly River in West Bengal, with a
focus on how colonial governance, trade networks, and
socio-political transformations shaped its urban form.
Drawing on archival cartography, official records,
scholarly literature, and oral narratives, the study
constructs a chronological framework that traces the
town’s transition from a rural, temple-centred settlement
to a structured colonial urban centre and, later, a
politically charged space of resistance. The analysis
highlights how French colonial planning practices
introduced new spatial typologies, administrative zones,
and residential patterns that coexisted—often
uneasily—with indigenous settlement systems. Through a
combination of narrative history and cartographic
interpretation, the  paper demonstrates  that
Chandannagar’s urban morphology cannot be
under stood merely asa product of colonial imposition, but
rather as the outcome of layered interactions between
imperial ambitions, local agency, and shifting political
realities. By foregrounding the town’s hybrid spatial
character, this study contributesto broader discussionson
colonial urbanism, cultural exchange, and the long-term
legacies of European settlementsin South Asia.

Index Terms - Chandannagar, French colonialism, colonial
urbanism, Hooghly River, urban morphology, historical
cartography, colonial planning, \\est Bengal

1. Chandannagar: A Historical Overview

European settlements began expanding along the Hooghly
River in the fifteenth century, as the river served as a crucial
route for trade and commerce. Its navigability allowed
European ships to transport goods inland, leading to the
establishment of trading posts by the Danish, Portuguese,
French, Dutch, and British (Ivermee R., 2017). Over time, the
Hooghly became the lifeline of several prominent colonial
settlements, including Calcutta (British), Serampore (Danish),
Chinsura (Dutch), and Chandannagar (French). Together,
these towns formed a significant commercial and cultura
corridor in Bengal (Ivermee R., 2020).

Chandannagar was established in 1690 and fortified with the
construction of Fort d' Orléans in 1700 (Sen S. N., 2012).
Initially, it held limited commercial importance. This changed
with the arrival of Governor Joseph Frangois Dupleix in 1730,
under whose leadership the settlement rapidly developed into

amajor trading centre (Sen S. N., 2012). Its hinterland became
akey supplier of textiles to Pondicherry, supported by bullion
from Paris (Ray, p. 53). These trade networks connected
Chandannagar with Pondicherry and France, reshaping both
its economy and social structure, while French language,
customs, and cultural practices increasingly influenced local
Bengali life.
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Fig.1 Archival map of Chandannagar. Source:
https: /Awwvturmblr.com/greenjaydeep/31525275766/chandannagar-chande
rnagor-the-french-connection?redirect_to=%2Fgreenjaydesp%2F3152527
5766%2Fchandannagar-chander nagor-the-french-connection& source=hlo
g view
Administratively subordinate to Pondicherry, Chandannagar’s
prosperity was disrupted following the Battle of Plassey in
1757. Lord Clive demolished Fort d'Orléans, and the
settlement was captured by the British during the Seven Years
War, marking the beginning of its decline (Sen S. N., 2012).
Although open trade had characterized the early eighteenth
century, limited interaction with Asian merchants weakened
the long-term prospects of French commerce in Benga
(Mukherjee R., 2015, p. 201).
The Treaty of Paris (1763) briefly restored French trading
rights, allowing commerce in silk, cotton goods, opium, and
saltpetre to resume (The French in India, 1768-1816, p. 82).
However, British interference continued to restrict French
economic activities. By the 1770s, Chandannagar had lost
much of its earlier prominence. Comte de Modave described
it in 1774 as atown of ruins, deserted streets, and profound
silence (The French in India, 1768-1816). Although the
Treaty of Versailles returned Chandannagar to French control,
strict limitations were imposed, prohibiting fortifications and
military presence, and reducing the settlement to a purely
commercial role (Sen S. N., 2012).
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By the nineteenth century, Chandannagar had become
politically charged. In 1790, its residents demanded autonomy
and rejected governance from Pondicherry (Sen S. N., 2012).
Its relatively liberal environment enabled it to emerge as a
refuge for political dissidents and revolutionaries organizing
against British rule (Samanta, 1995, p. 338). In response, the
British implemented strict surveillance measures under the
Foreigners Act in 1911 to suppress anarchist activities (Sen S.
N., 2012). Despite these controls, Chandannagar continued to
function as a centre of anticolonial resistance.

Thus, Chandannagar’s social, cultural, and political histories
remain deeply intertwined. From a French trading post to a
hub of revolutionary activity, it became a space where diverse
forces interacted, adapted, and resisted colonial dominance.

2. Evolution of Chandannagar

The evolution of Chandannagar has been traced through the
construction of a chronological timeline derived from a
systematic analysis of historical sources. This included
archival cartography, official colonial records, and existing
scholarly literature, which together provided a layered
understanding of the town's gspatial, politica, and
socio-economic transformations. These sources were
critically examined to identify key phases of growth, decline,
and restructuring, enabling the mapping of both continuity
and rupture in the town’s urban form.

To supplement documentary evidence, commentaries and oral
narratives obtained through interviews with long-term
residents were incorporated. This helped bridge gaps in the
archival record and offered insights into lived experiences,
local perceptions, and everyday spatial practicesthat are often
absent from formal historical accounts. The integration of
these perspectives ensured that the timeline reflects not only
administrative and political shifts but also social and cultural
changes embedded in the urban landscape.

The maps presented in this study visualy articulate these
transitions, illustrating changes in land use, settlement
patterns, infrastructural networks, and architectura
distribution across different periods. Rather than functioning
as mere illustrations, these cartographic representations serve
as analytical tools that reveal how historical events, colonial
policies, and economic shifts shaped Chandannagar’s spatial
morphology over time. Together, the timeline and maps
provide a structured framework for understanding the town’s
layered evolution and its contemporary urban character.

Fig.2 Plan of Chandannagar 1722
Source: Author
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Fig.3 Archival Map of Chandannagar, 1722"
Source: ANOM Archives

Fig.4 Plan of Chandannagar, 1762.
Source: Author
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Fig.5 Archival Map of Chandannagar, 1762.
Source: ANOM Archives

Fig.6 Plan of Chandannagar, 1769
Source: Author

Shehernama-JMI Journal of Architecture

Vol 1, Issue 1, 2026 09



Department of Architecture, JMI

ANOM finages (FI_ANOM_2TDFCIA)

Plow genersl die bs bie e L csberaagor ot e

Fig.7 Archival Map of Chandannagar, 1769
Source: ANOM Archives

Fig.8 Plan of Chandannagar, 1852
Source: Author

Fig.9 Archival Map of Chandannagar, 1852
Source: ANOM Archives
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Fig.10 Plan of Chandannagar, 2022.
Source: Auth

3. Timeline of Urban Evolution
3.1. Seventeenth Century: Emergence of French Presence

1650: Chandannagar originated as a temple-centred rural
settlement characterized by clusters of mud houses
interspersed with extensive agricultural fields and orchards.
The spatial structure reflected a typical agrarian village
morphol ogy.

1673: The French East India Company, seeking a strategic
foothold in Bengal’s trade network, negotiated with the
Mughal Subahdar of Bengal to establish atrading post in the
village of Farasdanga aong the Hooghly River.

1688: A permanent French settlement was formally
established. Its advantageous riverine location facilitated
trade and attracted merchants, artisans, and traders, resulting
in a notable increase in population and the gradual
transformation of the settlement into a commercial node.

3.2. Eighteenth Century: Early Colonial Urbanization

1730-1750s. Chandannagar experienced significant urban
expansion, emerging as an important trading centre. This
phase witnessed the construction of warehouses,
administrative buildings, and residential quarters for French
officials as well as Indian merchants, indicating an
increasingly organized urban fabric.

1757: The Battle of Plassey marked a major disruption in the
town’s development. Large portions of Chandannagar’'s
infrastructure, including docks and trading establishments,
were destroyed during conflict with the British East India
Company. Thisevent initiated a prolonged phase of economic
and urban decline.

1763: The Treaty of Paristemporarily restored Chandannagar
to French control. Although gradual recovery followed, the
settlement never regained its earlier commercial prominence,
and its urban landscape remained shaped by the consequences
of earlier destruction.

3.3 Nineteenth Century: Urban and Cultural Renaissance

1816: A renewed phase of urban development began, marked
by the emergence of a hybrid architectural vocabulary
combining French and Indian influences. The construction of
state mansions, churches, and educational institutions
significantly altered the town'’s historic skyline.

Early-mid nineteenth century: Chandannagar evolved into
an important centre for education and cultural exchange. Its
streetscape increasingly reflected a distinctive cultural
synthesis, with colonial-era buildings coexisting alongside
traditional Bengali domestic architecture.

1850s. This period marked Chandannagar’s transformation
into amore structured and formally planned urban settlement.
Improvementsin infrastructure—such asroads, public spaces,
and administrative complexes—contributed to the town's
emerging civic identity. Concurrently, new ideas in art,
literature, and education enriched the socia life of the
settlement and enhanced its cultural vibrancy.

Shehernama-JMI Journal of Architecture

Vol 1, Issue 1, 2026 10



Department of Architecture, JMI

TIMEUNE ik
MDA A3 -
T o

16

16 16

FRENCH w4 pi- i i
1, o i
o oy AURANGZER oy
R, - e e«
Ilrd" T P

= L

éf\l am
L

Rt

17 17
41 56

DUPLEIX L, WYY
Ll AFTTR WAITIF BT LU
H PLAS i e el
[T 'Eﬁ-'"' L
L T
ANE URT B
_II’II] [TTIRTSTTY 11T ) R ST R WTUN L LRI

LI
Jiiteie 10

= T
Y
L 30 0
e er]

7], s g v

Fig.11 Timeline showing the historical events overlapped with the
year of construction of heritage structures.
Source: Author

4. Influence of French Colonial Rule on Urban
Development

Chandannagar derives its name from the crescent-shaped
bend of the Hooghly River, with chand meaning moon and
nagore meaning city in Bengali (Saha, 2016). The town was
established by the French across three pre-existing rural
settlements—Borkishonpur, Khalisani, and
Gondalpara—whose agrarian character was gradually
transformed under colonial administration (Banerjee, A Tale
of Two Cities Under Colonia Rule: Chandernagore and
Calcutta, p. 2012).

Fig.12 Diagrammatic location and

representation of the
establishment of the town of Chandannagar.
Source: Author

Originally a temple-centred settlement, Chandannagar began
to urbanize during the Muslim period, but it was French
colonial intervention that consolidated it into a distinct urban
entity (Subhendu Ghosh, 2018). French colonization was
primarily oriented toward administrative control and
mercantile activity, resulting in the construction of civic and
commercia institutions such as post offices, banks, and
administrative buildings. These colonial spatial and
socio-cultural formations differed significantly from the
indigenous villages that preceded them (Sen S., 2010).

As a consequence, colonia settlements often developed as
dual systems. a newly imposed European urban order
coexisting alongside older indigenous patterns, with limited
architectural and social integration but considerable physical
proximity (Abu-Lughod, 1965). Chandannagar exhibits many
of the defining characteristics of colonial towns, including
functional zoning, geometric planning principles, racial and
social segregation, the establishment of specialized
administrative districts, and the development of extensive
road networks (Osmani, 2004). The town’s broad avenues,
detached residential bungalows with front lawns and rear
gardens, and tree-lined streets—featuring species such as
mahogany and rain trees—testify to this colonial planning
logic and contributed to the formation of distinctive
residential neighbourhoods.

French administrators also expressed an interest in the
integrated development of surrounding villages. Initially,
traders gradually assumed administrative control, adopting
what has been described as a relatively empathetic approach
toward local communities. Their occupation of the Hooghly
riverbank in 1673 marked the beginning of Chandannagar’s
architectural transformation. Legal ownership of the region
was secured by the French East India Company, which
established a permanent colony in 1688 (Anubrata Mondal,
2018).
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Although Calcutta expanded at a much faster rate,
Chandannagar  developed a  digtinctive  identity.
Eighteenth-century accounts describe it as a visually refined
settlement, containing several well-built houses and a church,
and serving as a preferred retreat for European elites. Over
time, however, French interest in retaining Indian settlements
waned. In 1824, atreaty signed in London between the British
government and the Netherlands resulted in Dutch settlements
being ceded to England, after which Chandannagar came
under European control from 1825.

Even after the abrupt end of Dutch authority, many Dutch
residents remained in Chandannagar. Under British control,
however, the town lost much of itsformer grandeur, becoming
primarily a military depot. The former Dutch quarter fell into
decline, characterized by abandonment and ruin (Fenton,
1901).

5. Conclusion

This study has traced the historical and spatial evolution of
Chandannagar to demonstrate how colonia governance,
mercantile networks, and shifting political circumstances
shaped its distinctive urban form. From its origins as a rural,
temple-centred settlement to its transformation into a French
colonial trading town and later a centre of political resistance,
Chandannagar emerged through layered processes of
adaptation, negotiation, and contestation. Rather than
representing a simple narrative of colonial imposition, its
urban morphology reflects a complex interplay between
European planning ideals and pre-existing indigenous spatial
practices.

The paper has shown that French colonia intervention
introduced new typologies of governance, commerce, and
residence, visible in the town’s administrative districts, street
networks, and bungal ow-based neighbourhoods. At the same
time, older settlement patterns persisted, creating adual urban
structure in which colonia and indigenous systems coexisted
with limited integration but close physical proximity. This
hybridity challenges binary interpretations of colonial citiesas
either imposed or organic, instead revealing Chandannagar as
aproduct of continuous spatial negotiation.

By employing a chronological framework supported by
cartographic analysis and ora narratives, this research
underscores the importance of visua and lived histories in
understanding urban transformation. The maps used in this
study function not merely asillustrative tools but as analytical
devices that reveal shifts in land use, circulation, and
architectural distribution over time. Such an approach alows
for a more nuanced reading of colonial towns as dynamic
landscapes rather than static historical artefacts.

Ultimately, Chandannagar’s significance lies in its ability to
embody the entanglements of colonial ambition, local agency,
and political resistance within a single urban fabric. Its
layered spatial character offers valuable insights into broader
debates on colonia urbanism, cultural exchange, and the
long-term legacies of European settlements in South Asia
Recognizing these complexities is crucial not only for
historical scholarship but also for contemporary heritage

discourse, where issues of preservation,
representation remain deeply intertwined.

identity, and
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Abstract - Vertical greenery systems refer to architectural
interventions in which vegetation is integrated onto
vertical surfaces of buildings and urban structures. In
response to increasing urban density, limited ground-level
green space, and rising environmental pressures, such
systems have gained attention asa means of incor porating
nature into the built environment. This paper presents a
structured overview of vertical greenery systems,
clarifying their conceptual basis, historical evolution, and
principal typologies, including green facades and living
walls. It examines how these systems are applied in
architecture at multiple scales, ranging from building
envelopes and interior spaces to dense urban contexts.
Drawing on peer-reviewed literature and representative
built examples, the paper discusses the environmental,
spatial, and experiential rolesof vertical greenery systems,
while also acknowledging practical considerations related
to cost, technical integration, and maintenance. By
synthesizing current knowledge, the study aimsto provide
aclear and accessiblereferencefor under standing vertical
greenery systems as architectural strategies rather than
purely aesthetic features.

Index Terms - vertical greenery systems, green facades, living
walls, sustainable architecture, building envelopes, urban
greening.

1. INTRODUCTION

Buildings consume vast amounts of energy for cooling and
intensify urban heat islands (UHIs) through bare, sun-exposed
surfaces, particularly in rapidly urbanizing citieswith warm or
composite climates (IPCC, 2023). While active design
strategies like high-efficiency HVAC systems, renewable
energy integration such as solar panels, and smart building
automation have gained increasing traction to mitigate climate
change impacts, research underscores the vital role of
nature-based solutions, green infrastructure, and passive
design strategies in accelerating decarbonisation and
resilience efforts (Maghami, Maghoul, Thang, & Sundaram,
2025). With increasing densities and reduced green open
spaces at ground level, the focus has now shifted to exploring
the potential of greening building surfaces and integrating
nature within the buildings. Vertical greenery systems (VGS),
defined as any vertical surface in the built environment either
partially or completely covered with vegetation, offer a direct
intervention by converting heat-absorbing walls into shaded,

evaporatively cooling surfaces that improve thermal comfort
and energy efficiency.

pcan ek

Fig.l. Historical progression of vertical greenery systems. (&)
Spontaneous growth of mosses and lichens on masonry walls at Reis
Magos Fort, Goa, India (Image: Author); (b) Ivy covering the Front
Quad of Lincoln College, Oxford, where climbing plants have been
recorded since the 1860s (Image credit: Rémi Mathis, Wikimedia
Commons, licensed under CCBY-SA 3.0); (c) Stanley Hart White's
1938 “botanical bricks” patent drawings (US Patent No.2,113,523,
public domain); (d) Living walls designed by Patrick Blanc inside
the Changi International Airport, Sngapore (Image: Author).

The concept of vertical greenery on buildings has existed for
more than a century as is evident from historical examples
such as Hanging Gardens of Babylon, however structured
research on VGS has only emerged in recent decades.
Although often presented as a contemporary feature of
sustainable or high-tech architecture, the basic idea of using
plants on facades has older roots in everyday practice and
early technica experiments. Earlier examples include
ivy-covered walls and courtyard buildings in the UK where
climbing plants were used informally to provide shade, soften
hard surfaces, and improve comfort, even if these effectswere
not measured scientifically (Fig. 1(b)). The first clear step
toward modern VGS came with Stanley Hart White's 1938
patent for modular “botanical bricks’ (Fig. 1(c)), which
introduced the concept of an engineered, vegetation-bearing
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wall system, and was later advanced by Patrick Blanc's
murvégétal (hydroponic living walls) from the late 1980s,
which made large, continuous planted facades technically and
visually feasible at an architectural scale (Fig. 1(d)).

The literature indicates that VGS offer a broad range of
benefits, ranging from biodiversity conservation and acoustic
dampening to building envelope longevity and improved air
quality (Ghazali, Brack, Bai, & Said, 2019). Although
aesthetics remains the primary driving factor for VGS, recent
research explores their application as a measure to address
UHI and climate change related challenges in high density
cities. Recent bibliometric analyses indicate a surge in
research focusing on the engineering and environmental
benefits of VGS, yet a rigorous distinction between system
typologies and a critical assessment of their life-cycle costs
remains essential for widespread adoption.

1.1. VERTICAL GREENERY SYSTEMS:
NOMENCLATURE AND TYPOLOGIES

Unlike green roofs, the classification of which is mostly
standard (intensive and extensive green roofs), the
terminology used to describe VGSishighly varied, with terms
such as “green facades’, “living walls’, “vertical gardens’,
“vegetated walls’, and “vegetated mats’ often used
interchangeably, despite important technical distinctions.
Terminologies used by VGS suppliers for their patented
systems present further complications (Radi¢, Dodig, & Auer,
2019). This inconsistency in nomenclature complicates
comparative evaluations and knowledge synthesis. To address
this issue, Khan & Munawer (2024a) proposed a clear
typological distinction between green facades and living walls

(Fig. 2).
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Fig.2. Proposed classification of vertical greenery systems. Adapted
from Khan & Munawer (2024a).

Green facades are typically characterized by climbing plants
that either attach directly to the building surface (direct green
facades) (Fig. 2(a)) or grow on supportive structures, such as
trellises, wire meshes, or frames (indirect green facades) (Fig.
2(b)). These systems are generaly straightforward and are
often selected for their affordability and minimal maintenance
requirements. In contrast, living walls are more sophisticated,
comprising pre-planted modules (modular living walls) (Fig.
2(c)) or hydroponic systems, which are often equipped with

advanced irrigation and drainage systems (continuous living
walls) (Fig. 2(d)). These setups are designed to provide
greater flexibility in plant selection and to improve
environmental performance. Therefore, the appropriate
selection of typologies and their components have a direct
impact on VGS performance.

The term ‘vertical greenery system’ has been used in this
paper as an umbrella term that covers al types of
facade-greening systems. The subsequent discussions in this
article refer to this nomenclature, moving beyond simple
aesthetics to evaluate the functional performance of these
systems.

2. BENEFITSOFVERTICAL GREENERY SYSTEMS
The integration of VGS into the built environment provides a

multi-dimensional array of benefits that address ecological,
social, and economic imperatives (Fig. 3).

Fig.3. A conceptual framework illustrating the benefits of Vertical
Greenery Systems (VGS), encompassing environmental, economic,
and social-community well-being impacts. Sources: Ghazalli et al.
(2019); Gunn et al. (2022); Khan & Munawer (2025); Wang et al.
(2022).

2.1 ENVIRONMENTAL BENEFITS

V GS acts as a high-performance "second skin" for buildings.
The most significant environmental contribution is the
mitigation of the UHI effect. Through evapotranspiration and
shading, VGS can reduce exterior wall surface temperatures
by as much as 12°C to 20°C in warm climates, subsequently
lowering ambient air temperatures (Khan & Munawer, 2024a;
Su et al., 2024). Furthermore, VGS serves as a bio-filter; the
foliage traps particulate matter (PM10 and PM2.5) and
absorbs gaseous pollutants such as CO2 and NOX,
significantly improving localized air quality (Ysebaert, Koch,
Samson, & Denys, 2021). From a hydrological perspective,
modular living walls contribute to stormwater management by
attenuating runoff through substrate absorption, reducing
peak flow by up to 60-90% for small-scale rain events (Masi
et al., 2016; Moravej, Swinbourne, Hall, & Kenway, 2025).

2.2 ECONOMIC AND ENERGY PERFORMANCE

The thermal buffer provided by VGS trandates directly into
energy savings. By reducing the cooling load in summer and
providing an extra layer of insulation in winter, VGS can
reduce building energy consumption by 5% to 30%,
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depending on the system typology and climate (Su et a.,
2024). Additionally, VGS protects the building envelope from
UV radiation and thermal expansion/contraction cycles,
potentially doubling the lifespan of the facade materials. Inthe
real estate market, "biophilic" buildings often command
higher property values and faster lease-up rates due to their
aesthetic appeal and perceived wellness benefits (Jayakody,
Weerasinghe, Jayasinghe, &Halwatura, 2023; Khan &
Munawer, 2024b; Teotonio, Silva, & Cruz, 2021).

2.3 SOCIAL AND PSYCHOLOGICAL BENEFITS

The human-centric benefits of V GS arerooted in the Biophilia
Hypothesis. Studies have consistently shown that visibility of
greenery in dense urban settings reduces cortisol levels,
lowers blood pressure, and improves cognitive performance
(Xing et a., 2025). In workplace environments, VGS can lead
to increased productivity and reduced absenteeism (Elsadek,
Liu, & Lian, 2019; Hollands &Korjenic, 2021; Ling &
Chiang, 2018). Furthermore, VGS provides acoustic
dampening; the substrate and foliage combined can reduce
noise reflection by up to 10 dB, creating quieter, more liveable
urban pockets (Oquendo-Di Cosola, Olivieri, & Ruiz-Garcia,
2022).

3. BARRIERS TO
IMPLEMENTATION

WIDESPREAD

Despite the documented advantages, VGS adoption faces
several critical challenges that vary across geographic and
economic contexts (Fig. 4).
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Fig.4. A systematic classification of the multi-faceted barriers to
Vertical Greenery System (VGS) implementation, highlighting the
structural, economic, and biological hurdles that impact widespread
urban adoption. Sources: Conejos et al. (2019); Khan & Munawer
(2024a, 2025), Olusoga&Adegun (2022).

3.1 HIGH INITIAL AND MAINTENANCE COSTS

The capital expenditure for VGS, particularly continuous and
modular living wall systems, and remains high compared to
traditional facade treatments. Beyond instalation, the
"life-cycle cost" is a major deterrent. VGS requires
specialized maintenance, including regular pruning, nutrient
monitoring, and irrigation system checks. Unlike green
facades, which are relatively self-sustaining, high-tech living
walls can fail rapidly if the automated irrigation system
malfunctions (Khan & Munawer, 2024b).

3.2 TECHNICAL AND STRUCTURAL
CONSTRAINTS

The weight of the growing medium and the water-saturated
plants adds significant dead load to the building structure
(often exceeding 50-100 kg/m? for modular systems). Issues
of moisture penetration and root damage to the primary
building skin are frequent concerns for stakeholders (Khan &
Munawer, 2025). Furthermore, plant selection is a complex
technical challenge; species must be resilient to high wind
loads and varying solar exposure on different building
orientations (Conejos et al., 2019).

3.3 POLICY AND PERCEPTUAL BARRIERS

Many municipal building codes and fire safety regulations
lack specific frameworks for VGS. Concerns regarding the
flammability of dried vegetation or plastic modules can delay
approvals. Additionally, there is a "knowledge gap" among
developers and facility managers who may perceive VGSasa
high-risk aesthetic luxury rather than a functional
infrastructure(Hui, Jim, & Tian, 2022; Tsantopoulos, Varras,
Chiotelli, Fotia, &Batou, 2018).

Despite the structural, economic, and regulatory challenges
outlined above, evidence from realised projects suggests that
these barriers are not uniform and are strongly shaped by
system typology, climatic context, and design intent. In
practice, several built examples demonstrate that costs,
technical risks, and maintenance demands can be mitigated
through context-specific design choices, appropriate plant
selection, and early integration of vertical greenery into the
architectural and service strategies. To move from generalized
constraints to applied understanding, the following case
studies examine how different VGS typologies have been
implemented across varied climates and building types,
highlighting both their performance outcomes and the
trade-offs involved.

4. CASE STUDIESAND PERFORMANCE ANALYSIS

To validate the theoretical benefits, the following case studies
examine the application of vertical greenery systems across
different climates, building types, and system configurations.
They are used to illustrate how design choices and contextual
conditions shape performance, feasibility, and operational
outcomesin practice.

4.1 CAIXAFORUM, MADRID

The CaixaForum Madrid, designed by Herzog & de Meuron
with a vertical garden by Patrick Blanc, is a seminal example
of a continuous hydroponic living wall (murvégétal) applied
in a dense urban retrofit. Completed in 2007-2008, the
intervention transformed aformer electrical power station into
acultural centre, with the vegetated wall functioning as both a
visual buffer and a microclimatic modifier for the adjacent
public plaza aong the Paseo del Prado.

The living wall covers approximately 460 m? and
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accommodates 15,000—-17,000 plants. It is attached to a blank
wall of an adjacent building, rather than the museum
envelope, allowing extensive greening without structural
intervention to the heritage fabric. The system employs
Blanc’s hydroponic assembly comprising a steel subframe, a
waterproof PV C layer, dual layers of inert polyamide felt, and
adense planting layer. An air cavity between the wall and the
masonry provides moisture protection and contributes to
thermal and acoustic buffering (WGIN, 2021). Madrid's
Mediterranean climate, marked by extreme summer heat and
winter frost, necessitated a highly resilient planting palette.
Approximately 250-300 species are used, prioritising high
leaf areaindex (LAI) and stress tolerance. Planting follows a
vertical zonation aligned with microclimatic gradients, with
shade-tolerant species at lower levels and sun- and
wind-resistant taxa at upper zones.

Fig.5. CaixaForum Madrid. Continuous hydroponic living wall
applied as an urban vertical greenery system adjacent to a cultural
building. Image creditss Wkimedia Commons, licensed under
Creative Commons (CC BY-SA).

Monitoring of comparable living wall systems in Madrid
indicates external surface temperature reductions of
approximately 8-15.5 °C during peak summer conditions,
driven by combined shading, evapotranspiration, and
air-cavity buffering (de Jesus, Lourenco, Arce, & Macias,
2017). Simulation studies for similar contexts suggest cooling
energy demand reductions of roughly 33-50%, although
building-specific energy data remain unavailable. Acoustic
studies further report improved sound absorption in dense
urban settings (Ogquendo-Di Cosola et a., 2022).

Despite its performance, the system is technologically
intensive. The absence of soil storage makes it highly
dependent on uninterrupted irrigation and precise nutrient
dosing, while ongoing horticultural management is required
to control species dominance and maintain long-term visual
and ecological performance.

4.2 ONE CENTRAL PARK, SYDNEY

One Central Park (OCP), completed in 2013-2014 and
designed by Ateliers Jean Nouvel with PTW Architects and
Patrick Blanc, represents a large-scale integration of vertical
greenery within a high-rise residential development. Unlike

applied or retrofitted systems, greenery at OCP forms a core
component of the building’'s environmental and architectural

strategy.

Fig.6. One Central Park, Sydney. Hybrid vertical greenery system
combining hydroponic living walls and bal cony-based green facades

integrated into a high-rise residential complex.
Image source: Author.

The project incorporates approximately 1,200 m? of
hydroponic living walls aongside nearly 5 km of linear
slab-edge planters, creating a hybrid system combining living
walls with soil-based green facades. A distinctive heliostat
system redirects sunlight into shaded zones, ensuring
adequate photosynthetically active radiation for vegetation
within a dense urban canyon (Nouvel & Beissel, 2014).

Plant selection includes approximately 350 species, of which
250 are native Australian taxa, chosen for wind tolerance and
drought resistance in response to high-altitude exposure.
Balcony planters support trailing and climbing speciestrained
on stainless-steel cables, forming a dynamic vegetated vell.

A key innovation is the on-site blackwater recycling system,
which treats wastewater for irrigation, creating a closed-loop
water cycle and reducing reliance on potable water. The
vegetated facade system functions as a dynamic shading
device, with studies estimating cooling load reductions of up
to 20% through solar interception (CRC for Water Sensitive
Cities, 2019). The "green veil" of the balcony planters
functions as a dynamic shading device. Unlike fixed metal
louvers, the plants grow and change density. Research
estimates this foliage reduces the cooling energy load by up to
20% by intercepting direct solar radiation before it hits the
high-performance glazing (Nouvel & Beissel, 2014).
Economically, the integration of greenery contributed to rapid
agpartment sales, premium pricing, and a 5-Star Green Star
rating, demonstrating that high-density residential
development and extensive vertical greenery can coexist
when integrated at the design stage (CRC for Water Sensitive
Cities, 2019; Nouvel & Beissel, 2014).

4.3 MFO PARK, ZURICH

MFO Park (Maschinenfabrik Oerlikon) in Zurich exemplifies
a pure green facade typology, distinct from building-attached
living walls. Rather than enclosing space, the project defines a
three-dimensional green volume through a steel framework
colonised entirely by climbers rooted in the ground.
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Fig.7. MFO Park, Zurich. Soil-based green facade formed by
climbers on a sted trellis structure. Image credits: Wikimedia
Commons, licensed under Creative Commons (CC BY-SA).

Located in Neu Oerlikon, a redeveloped industrial district,
MFO Park mimics the volume of the former factory halls that
stood there. The structure consists of a double-walled steel
trellis framework, open to the sky. Circulation elements are
embedded within the interstitial zone between mesh layers,
alowing users to inhahit the thickness of the green facade
itself. Climbing plants, including vines, wisteria, and
clematis, progressively colonise the structure without reliance
on hydroponics or artificial substrates, demonstrating the
long-term spatial potential of soil-based systems (Hoory,
2017).

In summer, deciduous climbers form a dense canopy that
provides shading and cooling through evapotranspiration.
Studies of comparable ventilated green facades indicate air
temperature reductions of up to 8 °C within shaded cavities
relative to exposed conditions. In winter, leaf drop alows
solar penetration, enabling passive seasonal adaptation (Lin,
Chokhachian, Musso, & Xiao, 2022).

Beyond microclimatic moderation, MFO Park functions as a
social condenser, accommodating performances, recreation,
and everyday urban use. The project illustrates how green
facades can generate inhabitable outdoor rooms, extending
VGS application beyond envelope modification to urban
spatial production.

4.4 OASIAHOTEL DOWNTOWN, SINGAPORE

The Oasia Hotel Downtown, designed by WOHA, represents
a prototype for tropical high-density urbanism, rejecting the
sealed glass tower in favour of a porous, vegetated building
form adapted to hot-humid climates.

The tower is wrapped in ared aluminium mesh that acts as a
trellis for 21 species of creepers, creating a continuous
“vegetated cloak”. The building achieves a Green Plot Ratio
of approximately 1,100%, effectively compensating for the
limited ground-level greenery in Singapore’s central business
district (Goh, 2022). Large, open-sided sky gardens and
breezeways are  distributed  verticaly,  enabling
cross-ventilation and reducing reliance on mechanical cooling
in common areas.

Thermographic assessments cited by the project team indicate
that the vegetated facade can be up to 25 °C cooler than
adjacent glass curtain wall surfaces under peak solar exposure
(Wong, Hassell, & Phua, 2018).

i Nnotel |
Fig.8. Oasia Hotel Downtown, Sngapore (WOHA Architects). A
climber-based vertical greenery system envelops the tower,
functioning as a vegetated shading skin adapted to a high-density,
hot-humid urban context. Image credits: Wikimedia Commons,
licensed under Creative Commons (CC BY-SA).

The mesh-and-vegetation system functions as a second skin,
shading the primary envelope and reducing solar heat gain to
air-conditioned spaces. Unlike highly manicured living walls,
the facade is designed to evolve over time, with species
competition producing a heterogeneous and adaptive
vegetated surface.

5. CONCLUSION

Vertical greenery systems (VGS) encompass a range of
configurations, from climber-based green facades to modular
and hydroponic living walls, each offering distinct
mechanisms for environmental interaction and spatial
expression. Within architecture, VGS serve as envelope
modifiers that can influence surface microclimates, as spatial
devices that enrich occupant experience, and as urban
greening strategies that respond to density and land
constraints. The literature underscores that the realized
benefits of VGS are contingent on system typology, climatic
context, and integration with architectural and structural
design, rather than arising automatically from the presence of
vegetation alone. By synthesising typological clarification,
documented applications, and peer-reviewed evidence, this
study positions vertical greenery as a purposeful design
strategy that extends beyond aesthetics to engage
environmental performance and spatial quality. Continued
empirical investigation and context-sensitive design practice
will further refine understanding of how VGS contribute to
sustainable and human-centred architecture.
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Abstract - The article titled " Innovative Design Strategies
for Photovoltaic Facade Implementation in India"
addresses the critical barriers hindering the widespread
adoption of photovoltaic facades despite their multiple
benefits and alignment with sustainability goals and
energy efficiency. The study aims to comprehensively
identify these challenges, which encompass technical,
economic, regulatory, and social factors specific to the
Indian context. Building on this analysis, the paper
proposesinnovative design strategiestailored to overcome
these obstacles, facilitating effective integration of
photovoltaic facades into buildings. By focusing on
context-sensitive solutions, the paper advances pathways
for enhancing renewable energy uptake in India's built
environment, supporting national sustainability and
ener gy efficiency objectives. Thiswork contributes to the
discour se on sustainable ar chitecture by offering practical
recommendations for optimizing photovoltaic facade
implementation within India’s unique environmental and
socio-economic landscape.

Index Terms - Photovoltaic Facade, Thin Film, Energy
Efficient, Sustainable.

1. INTRODUCTION

The global energy crisis exacerbated by rapidly rising demand
in India—driven in large part by the construction
industry—nhighlights the urgent need for renewable energy
systems (RES). Traditionally, energy requirements haverelied
heavily on non-renewable sources such as coal and natural
gas, risking the depletion of these resources within the next
century. To maintain ecological balance, alternative energy
solutions are crucial. India’s geographic advantage of high
solar insulation presents significant potential for photovoltaic
(PV) technologies. Although PV systems have been applied as
add-ons (e.g., on roofs and sunshades), their widespread
adoption in construction remains limited due to increased
costs and lack of integration into building design.

Architectural integration, or ‘Architectural Inerrability’,
involves embedding PV panels into the building envelope
itself, replacing conventional materials and ensuring the
facade meets both energy generation and building
performance requirements (thermal comfort, structural
integrity, aesthetics, etc.). The challenge lies in balancing
these dual functions without compromising either. The
research proposes a design framework for PV facades that

facilitates this integration, particularly in high-rise urban
environments where roof and ground space are constrained.
By utilizing the large uninterrupted surface area of facades,
buildings can efficiently generate energy while maintaining
their primary envelope functions. The study aims to identify
barriers to such adoption, assess the feasibility of
facade-integrated PV (FiPV), and evaluate the impact of such
frameworks on technology uptake in the construction sector.
The resolution of conflict between the optimum functioning
of the photovoltaic system as energy generator and
functioning as the skin of the building is only possiblethrough
architectural integration. Architectural integration can be
stated as the process of incorporating the photovoltaic panels,
modules, glasses, tiles as the skin of the building.Implying,
the primary function of the photovoltaic system is not only
energy generation, but at the same time fulfilling al the
prerequisites of a building envelope. Architectural integration
can be achieved, by following a systematic process, which
identifies, and defines strategies for the proper integration of
photovoltaic system within the building, primarilyfocusing on
building facade. The paper focuses on generating a systematic
process of achievingarchitectural inerrability of the
photovoltaic system in the building facade.

According to (Ahmad & Zia, (2022, January).)Achieving a
balance between the photovoltaic system’s efficiency as an
energy generator and its role as the building's exterior can be
accomplished through architectural integration. This process
involves incorporating photovoltaic elements—such as
panels, modules, and glass—directly into the building's
envelope. Thus, these elements fulfil both energy generation
and essential envelope functions. Architectural integration
regquires a systematic approach that identifies strategies for
seamless incorporation of photovoltaic systems, particularly
on facades. This paper aims to establish such a process,
focusing on achieving effective  integration  of
photovoltai ctechnology within building facades for optimal
performance and sustainability. (Ahmad & Zia, (2022,
January).)

Designing a photovoltaic fagade requires not only technical
understanding but also awareness of the challenges in
integrating this technology and the concerns of designers.
Acceptance of such technology depends on its practical use,
learning, and application. It is crucia to identify barriers that
hinder adoption, which may arise from the product, the
system, or the design process, as well as stakeholder
apprehensions. Ahmad & Zia (2022) categorized these

Shehernama-JMI Journal of Architecture

Vol 1, Issue 1, 2026 19



Department of Architecture, JMI

barriers into three types. product and system-related, design
process-related, and those impacting stakeholders. Table 1
summarizes these barrier categories identified in their
research. (Ahmad & Zia, Design Strategies for Facade
integrated Photovoltaic Technology (FiPV)., 2022)
TABLE 2:
Categorisation of barriers. Source:(Ahmad & Zia, 2022)
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2. STRATEGY FOR DESIGNING APHOTOVOLTAIC
FACADE

The development of adesign strategy for photovoltaic facades
centres on providing solutions to barriers that have a direct
impact on their successful integration. The proposed solution
aims to transform these barriers into enablers, thereby
streamlining the process and minimizing the inherent conflict
between the dual roles of photovoltaic facades—as energy
generators and as the protective skin of buildings. The
primary objective of formulating this design strategy is to
eliminate hindrances in the design process, empower
architects and designers with a simplified and efficient
methodology, and significantly reduce, if not completely
resolve, the tension between the photovoltaicsystem’s
energy-generating function and its function as building
envelope. Theinitia step involvesidentifying the key barriers
to integration, followed by a thorough understanding of the
conflict that arises when photovoltaic systems are expected to
perform both roles simultaneously. Managing this conflict is
crucial for achieving both high efficiency and sustainability in
facade design.(Ahmad & Zia, 2022)

A building fagade must meet several requirements including
facilitating a connection between the interior and exterior,
providing adequate day lighting, ensuring thermal comfort,
and maintaining structural and mechanical integrity. It is
essential that the adoption of photovoltaic technology on
facades does not compromise its primary role of energy
generation. The apprehension regarding this stems from the
typical installation angle of photovoltaic panels—when
mounted vertically at a 90° tilt, panel efficiency drops.
Moreover, facades often receive diffused rather than direct
sunlight, further affecting energy output. Therefore, the
design strategy must address these technical challenges to
maximize performance.(Ahmad & Zia, 2022).

Architects and facade designers face the complex task of
understanding photovoltaic technology and integrating it
seamlessly within the building envelope. The overarching
goal of the proposed strategy is to simplify this process,
reduce technological complexity, and effectively manage the
identified conflicts. The processis structured as a streamlined

sequence of four key steps, as depicted in Figure 1.(Ahmad &
Zia, 2022).
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Table 2 describes the process of designing a FiPV as has been
described by (Ahmad & Zia, Design Strategies for Facade
integrated Photovoltaic Technology (FiPV)., 2022)

TABLE 2:
Desi gn Srategy Of Generating A Photovoltaic Facade
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Source: (Ahmad & Zia, Design Strategies for Fagade integrated
Photovoltaic Technology (FiPV), 2022)

3. APPROACH TO DESIGNING AND
INTEGRATING PHOTOVOLTAIC FACADES IN
ARCHITECTURE

The framework is a methodology for designing and
integrating photovoltaic fagades, consisting of three
sequentially connected processes (see figure 1).

STEP ONE: Involves identifying three commercia building
typologies: (i) curtain wall fagades with aluminum composite
panels and ribbon windows, (ii) exposed brickwork fagades
with floor-to-floor glazing, and (iii) auminium composite
panel facades with floor-to-floor glazing (Sandak et al., 2019;
Singh et al., 2018).

STEP TWO: This phase develops design strategies by first

identifying barriers (inhibitors, issues, concerns) and then
selecting suitable solar panels. Barriers are analyzed for their
impact and inform proactive design parameters. The chosen
photovoltaic technology must function as both building skin
and energy generator without compromise. Thin-film
technology, especially CIGS panels, is preferred due to its
efficiency (20%-22.9%) in diffused light, lightweight, color
options, and minimal impact from temperature, making it
highly suitable for facades (Nguyen et al., 2019).(Ahmad &
Zia, 2022)

STEP THREE: involves generating fagade-integrated
photovoltaic systems for the identified building typologies
using strategies from step two. Design variants are simulated
in selected cities using software such as PV* Sol, PV Syst, or
RETScreen Expert to evaluate energy generation potential.
Assessment focuses on energy available at the grid and system
performance ratio. Simulation determines the most efficient
system based on azimuth, tilt, and city, and compares the new
photovoltai c facade's performance and energy consumption to
the base-case building, aiding in identifying efficiency and
economic feasibility (Ahmad & Zia, 2022).

4. CONCLUSION

The studies by Nagyn et al. (2016), Nguyen, Sang, Vu, and Le
(2019), Saretta, Caputo, and Frontini (2019), and Zhang et a.
(2018) have primarily focused on the renovation of existing
buildings through the application of photovoltaic panels,
either asretrofit solutions or as supplementary components to
the building envelope. However, to redlize an optimally
functioning and efficient photovoltaic fagade, it is essential to
gain a comprehensive understanding of how photovoltaic
materials can be seamlessly integrated into the architectural
fabric of abuilding.

Achieving successful architectural integration of photovoltaic
facades necessitates aclear grasp of the design process and the
factorsinfluencing it. This study systematically identifies and
analyses the barriers that may arise during the integration
process, evaluating their impact on the design. Building upon
this analysis, a structured framework has been developed to
facilitate the adoption of fagade-integrated photovoltaic
technology (FiPV) in commercial buildings. The framework
offers a streamlined and sequential approach for designing a
photovoltaic facade, ensuring efficient integration of
photovoltaic materials with the existing building fagade.

The proposed framework enables designers to simulate a
variety of design aternatives using tools such as PVSyst,
RETScreen Expert, or PV*Sol, depending on the available
expertise and skill sets. Through simulation, designers can
make informed decisions by assessing key parameters
including energy generation, visual and aesthetic qualities,
and economic viahility. The implementation of this
framework and its associated design strategy empowers
architects and facade designers to incorporate renewable
energy systems within the building envelope, thereby
promoting the creation of energy-efficient and sustainable
building systems.

Ultimately, the developed framework supports the global
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movement towards the construction of net zero energy
buildings, positioning itself as a practical tool for achieving
sustainable architectural outcomes.
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Abstract - - Rapid and unplanned urbanization has led to
sprawling citiesthat areincreasingly vulnerableto climate
change impacts such as flooding, droughts, and heat
waves. This growth has strained housing, transportation,
and basic urban services, while contributing to air
pollution, environmental degradation, and declining
public health.

A sustainable city is defined as one that balances
environmental protection, economic growth, and social
equity while remaining resilient to environmental risks.
Sustainable cities prioritize efficient resour ce use, reduced
emissions, inclusive planning, accessible public transport,
and green spaces that enhance quality of life. Citiesplay a
crucial role in achieving global sustainability goals
through eco-friendly infrastructure, renewable energy
adoption, and climate-resilient development.

Key recommendations include nature-based solutions
such as urban farming, renewable energy systems, green
roofs, sustainable drainage, pedestrian-friendly transport,
zero-emission vehicles, circular economy practices,
xeriscaping, and sustainable architecture. Together, these
measures can reduce environmental impacts, enhance
resilience, and create healthier, more inclusive urban
environmentsfor present and future generations.

Index Terms - Vertical Greenery Systems, Green Facades,
Living Walls, Sustainable Architecture, Building Envelopes,
Urban Greening.

1. INTRODUCTION

Cities and their current scenario: Rapid and unplanned
urbanization is leading to urban sprawl that has made cities
highly vulnerable to climate change induced flooding,
droughts, and heat waves. Urban spraw! is further resulting in
inadequate housing and transportation systems. inadequate
transportation infrastructure has led to air pollution that
affects the health and well-being of the urban population
.Cities face ingtitutional, political, and financial constraints,
have ineffective and uncoordinated national policies and
processes, lack integrated planning, do not properly engage
stakeholders, and struggle to mobilize finance.Short-term and
uncoordinated responses to rapid urbanization through
additional infrastructure, excessive land use, and ground
water extraction, energy-intensive cooling and other resource
intensive measures havecaused environmental degradation
and made natural resources vulnerable.

The United Nations Environment Programme calls out that
most cities today are struggling with environmental
degradation, traffic congestion, and inadequate urban
infrastructure, in addition to a lack of basic services, such as
water supply, sanitation, and waste management. A

sustainable city should promote economic growth and meet
the basic needs of its inhabitants, while creating sustainable
living conditions for al. Ideally, a sustainable city is one that
creates an enduring way of life across the four domains of
ecology, economics, politics and culture.

Fig.1 Gujarat International Finance Tec-City
Source: By Gujarat in-During visit to Gift One,
https://commons.wikimedia.org/w/index.php?curid= 25183611

2. THE MEANING OF A SUSTAINABLE CITY

In the urban context, the United Nations Sustainable City
Program defined the ‘sustainable city’ as one that is able to
retain the supply of natural resources while achieving
economic, physical, and socia progress, and reman safe
against environmental risks that could undermine
development. For Arctic cities, along with others, climate
change presents a significant.

The sustainable city, eco-city, or green city is a city designed
with consideration for social, economic, environmental
impact (commonly referred to as the triple bottom line), and
resilient habitat for existing populations, without
compromising the ability of future generations to experience
the same. The UN Sustainable Development Goal 11 defines
sustainable cities as those that are dedicated to achieving
green sustainability, social sustainability and economic
sustainability. They are committed to doing so by enabling
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opportunitiesfor all through adesign focused oninclusivity as
well as maintaining a sustainable economic growth. The focus
also includes minimizing required inputs of energy, water, and
food, and drastically reducing waste, output of heat, air
pollution — CO2, methane, and water pollution.

3. THE PRESENT STATISTICSFOR CITIES

Cities occupy just 3 percent of the Earth'sland but account for
60 to 80 percent of energy consumption and at least 70 percent
of carbon emissions (greenhouse gas emissions), generate
huge amounts of waste and pollution, and are rapidly
encroaching into natural habitats. Urban sprawl is leading to
poor living conditions, making cities highly vulnerable to
climate change, and threatening the biodiversity surrounding
cities.

Fig.2 Auroville, Sri Aurobindo Ashramin Viluppuramdistrict, Tamil
Nadu.

Source:By KalkiRaj ,
https://commons.wikimedia.org/w/index.php?curid= 152138575

While cities contribute to global economic growth, they are
also drivers of environmental degradation. With rapidly
growingcities, the urban population is projected to grow from
4.410 6.7 billion people by 2050. And by 2030, it is estimated
that cities will expand to cover an additional 290,000 km2 of
natural habitat, particularly in the tropical forests of Africa
and Asia, which are amongst the most bio diverse places on
Earth.

As centres of consumption and production, cities have
negative impacts on nature far beyond urban areas. Although
they cover only 2-3% of land, cities account for 75% of
natural resource consumption, up to 80% of energy
consumption, 70% of greenhouse gas emissions, and 50% of
waste production. Today, 55 percent of the world is estimated
to be living in urban areas and the United Nations estimates
that by the year 2050, that number will rise to 70
percent.Environmental footprints of cities are quite alarming
and can threaten the natural resources required to sustain the
economic development and poverty aleviation rates.Cities
can be key to achieving global environmental and
sustainability goals. Cities are drivers of progress but can also
be places for catastrophe and environmental degradation.
Implementing  eco-friendly  infrastructure,  promoting
renewable energy sources, and adopting green technologies
arecrucial steps cities can take to mitigate their environmental
impact.Making small efforts towardsinclusive planning of
cities — involves that approach in planning that upholds

benefit of urban spaces, services, infrastructure, safety for all
its users. This approach transforms city planning from
car-centric models to human-centric ones, ensuring everyone
has the right to participate fully in urban life.

Church.
Source: By MikHartwell
https://commons.wikimedia.org/w/index.php?curid=13321835

While cities contribute to global economic growth, they are
also drivers of environmental degradation. With rapidly
growingcities, the urban population is projected to grow from
4.410 6.7 billion people by 2050. And by 2030, it is estimated
that cities will expand to cover an additional 290,000 km2 of
natural habitat, particularly in the tropical forests of Africa
and Asia, which are amongst the most bio diverse places on
Earth.

As centres of consumption and production, cities have
negative impacts on nature far beyond urban areas. Although
they cover only 2-3% of land, cities account for 75% of
natural resource consumption, up to 80% of energy
consumption, 70% of greenhouse gas emissions, and 50% of
waste production. Today, 55 percent of the world is estimated
to be living in urban areas and the United Nations estimates
that by the year 2050, that number will rise to 70
percent.Environmental footprints of cities are quite alarming
and can threaten the natural resources required to sustain the
economic development and poverty aleviation rates.Cities
can be key to achieving global environmental and
sustainability goals. Cities are drivers of progress but can also
be places for catastrophe and environmental degradation.
Implementing  eco-friendly  infrastructure,  promoting
renewable energy sources, and adopting green technologies
arecrucia steps cities can take to mitigate their environmental
impact.Making small efforts towardslnclusive planning of
cities — involves that approach in planning that upholds
benefit of urban spaces, services, infrastructure, safety for all
its users. This approach transforms city planning from
car-centric models to human-centric ones, ensuring everyone
has the right to participate fully in urban life.

Accessible public transportation — refers to public transport
such as buses, metros, trains usable across all age groups,
elderly, people with disabilities and bearing capacity for office
rush hours. This can be achieved through implementing low
floor transport systems, providing ramps where necessary,
audio-visual information systems and assistive technol ogy.

Providing green spaces — urban green spaces help in fostering
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social cohesion and provide environmental benefits. Improves
mental and physical health that helps enhance the quality of
life where all residents can thrive.

Address issues through community engagement. Sustainable
urban development involves implementing climate-resilient
infrastructure, adopting low-carbon technologies, and
developing strategies to cope with extreme weather events.

4. RECOMMENDATIONS FOR NATURE-BASED
SOLUTIONS FOR URBAN SUSTAINABILITY

Different agricultural systems such asagricultural plotswithin
the city (suburbs or centre). Thisreduces the distance food has
to travel from field to fork. Producing or growing food in a
city or other heavily populated areas is known as ‘urban
farming’. It refers to agricultural practices in urban and their
peri-urban areas. It increases the availability of food for
people in need by supporting and encouraging the
establishment of gardens on unused land and space.
Renewable energy sources, such as wind turbines, solar
panels, or bio-gas created from sewage to reduce and manage
pollution.

Various methods to reduce the need for air conditioning (a
massive energy demand), such as planting trees and lightening
surface colours, natural ventilation systems, an increase in
water features, and green spaces equalling at least 20% of the
city's surface. These measures counter the "heat island effect”
caused by an abundance of tarmac and asphalt, which can
make urban areas several degrees warmer than surrounding
rural areas.

Fig.4 Curitiba - Sate of Parana, Brazl.
Source : By enioprado,
https: //commons.wikimedia.org/w/index.php?curid=59452091

Green roofs dter the surface energy balance and can help
mitigate the urban heat idand effect. Improved public
transport and an increase inpedestrianization to reduce car
emissions. This requires aradically different approach to city
planning, with integrated business, industrial, and residential
Zones.

Optimal building density to make public transport viable but
avoid the creation of urban heat islands.Green roofs alter the
surface energy balance and can help mitigate the urban heat

island effect. Incorporating eco roofs or green roofs in your
design will help with air quality, climate and water runoff.

A zero-emission vehicle, or ZEV, is a vehicle that does not
emit exhaust gas or other pollutants from the on-board source
of power.Sustainable drainage systems are a collection of
water management practices that aim to align modern
drainage systems with natural water processes and are part of
a larger green infrastructure strategy.Xeriscaping is the
process of landscaping, or gardening that reduces or
eliminates the need for irrigation. It is promoted in regions
that do not have accessible, plentiful, or reliable supplies of
fresh watercircular economy is a model of production and
consumption, which involves sharing, leasing, reusing,
repairing, refurbishing and recycling existing materials and
products as long as possible. The three principles required for
the transformation to a circular economy are: eliminating
waste and pollution, circulating products and materials, and
the regeneration of nature.

A commitment to sustainable architecture encompasses all
phases of building including the planning, building, and
restructuring. Sustainable Site Initiative is used by landscape
architects, designers, engineers, architects, developers,
policy-makers and others to align land development and
management with innovative sustainable design.

5. CONCLUSION

Building sustainable cities for the future is no longer a choice
but a global necessity. Cities, while being engines of growth
and innovation, are aso major contributors to energy
consumption, greenhouse gas emissions, and resource
depletion. Addressing these challenges requires afundamental
shift in how cities are planned, designed, and managed.
Sustainabl e cities must integrate environmental responsibility,
social equity, and economic viability. This includes adopting
inclusive and human-centric planning, improving access to
public transportation, increasing green and open spaces, and
ensuring access to basic services for all residents.
Nature-based solutions, renewable energy, sustainable
architecture, and circular economy practices can significantly
reduce environmental impacts while enhancing resilience to
climate risks such as heat waves, flooding, and water scarcity.
Few cities across the globe have been the torch bearers for
sustainability. Like, Copenhagen has made remarkabl e strides
in becoming a carbon-neutral city through extensive
investment in renewable energy and sustainable
transportation.Curitiba, in Brazil, is renowned for its
innovative urban planning, emphasizing public transportation
and green spaces.

Indiaisworking on Gujarat International Finance Tec-City or
GIFT which is an under-construction world-class city in the
Indian state of Gujarat. It will come up on 500 acres (2.0 km?2)
land. Itisacentral businessdistrictin Ahmadabad. ItisIndias
first operational Greenfield smart city and international
financial services center, which the Government of Gujarat
promoted first of its kind fully Sustainable City. Another
example isthe capital city of the north-eastern Indian state of
Tripura;Agartala sits along the Howrah River. The project
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called Agartala Smart City Limited (ASCL) is looking to
reshape the riverfront — as well as the identity — of the city. It
seeks to not only strengthen the embankments and build a
responsible waste management system, but also sustain the
biodiversity fostered by the river and build organic gardens.
These gardens will further generate employment for the
locals, especially women while preserving the area's natural
environment. A living exampleisthat of Auroville, foundedin
1968 with the intention of realizing human unity, and is now
home to approximately 2,000 individuals from over 45
nations around the world. Its focus is its vibrant community
culture and its expertise in renewable energy systems, habitat
restoration, ecology skills, mindfulness practices, and holistic
education. These case studies serve as inspiration and models
for other cities aspiring to integrate sustainability into their
development agendas.
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Abstract - The architectural design thesis is a significant
academic endeavor that serves as a culmination of a
student’seducational journey in architecture. It requiresa
deep understanding of architectural principles, creative
problem-solving skills, and rigorous research. This
research paper explores the impact of teacher-student
relationships on student performance in an architectural
thesis. It delves into various dimensions such as
communication, motivation, engagement, and
accessibility, which play crucial roles in shaping student
outcomes. Through a thorough analysis of existing
literature and empirical survey data, a conceptual
framework is proposed to enhance mentorship
effectiveness. The findings highlight that structured
mentoring and consistent engagement are essential for
fostering student success, thereby reinforcing the
importance of a strong mentor-mentee relationship in
architectural education.

Index Terms - Architectural thesis, Teacher-student
relationship, Mentorship, Sudent performance, Architecture
Pedagogy

1. INTRODUCTION

The final-year architectura thesis is a pivotal phase in an
architecture student's academic career, representing the
synthesis of five years of learning and development. It
challenges students to apply their acquired knowledge, skills,
and creativity to a self-directed project that contributes to the
broader architectural discourse. The role of a mentor in this
process is indispensable, guiding students through the
complexities of research, design development, and project
execution. A strong and supportive teacher-student
relationship fosters an environment conducive to learning,
motivation, and critical thinking. Conversely, alack of proper
mentorship can lead to confusion, stress, and diminished
student performance. This paper seeks to anayse the
effectiveness of teacher-student relationships in architectural
thesis projects by identifying key mentorship attributes,
assessing their impact on student performance, and proposing
strategies to optimize this academic engagement.

2. OBJECTIVE OF THE RESEARCH

This research aims to explore the effectiveness of the role of
the mentor-mentee relationship on the Student’s performance

during the architecture thesis.

The research has two objectives:

1. Identify the type of relationship developed between Mentor
Mentees during the thesis Project. (The Relationship will be
identified based on i.e. Communication [Sociological
Impact], Student Motivation [Psychological Impact], Student
Response and understanding on discussions or feedbacks
[Teaching Strategy] Students Evaluation Result [Student
Performance])

2. Create a basic framework that can help in creating a
positive relationship between mentor and mentees. (The
framework will cover above mentioned factorsto create better
planning for the upcoming thesis project) .

The specific objectives include analysing the key factors that
contribute to effective mentorship, evaluating the frequency
and quality of student-teacher interactions, and developing a
structured framework to improve student outcomes through
enhanced engagement and guidance. By investigating these
aspects, the study seeks to offer valuable insights into
fostering a more productive academic experience for
architecture students.

3. RESEARCH QUESTIONS

The study aims to address the following research questions:
1) What are the key attributes of a positive teacher-student
relationship in the context of an architectural thesis?

2) How does the frequency and nature of student-teacher
interactions influence thesis performance?

3) What strategies can be implemented to enhance student
motivation and minimize stress during the thesis process?

4. THEORETICAL FRAMEWORK

The theoretical foundation of this research is based on the
dynamics of teacher-student relationships in architectural
thesis education, emphasizing the role of mentorship, active
learning, and professional preparation. The architecture thesis
serves as a platform where students consolidate their learning,
demonstrate their research and design skills, and explore their
academic and professional interests. The interaction between
students and mentors plays a crucial role in guiding students
through thisjourney, impacting their motivation, stress levels,
and overal performance (Hudson, 2013; Davis & Jones,
2020).

The student, as an active learner, is responsible for selecting
the research topic, structuring the study, and carrying out the
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work, while the mentor serves as a facilitator. This
mentor-mentee relationship ensures that students receive the
necessary guidance, constructive feedback, and professiona
insights required to complete their thesis successfully. Mick
Healey (2013) emphasizes that the dissertation process fosters
research training, enhances employability, promotes
teaching-research integration, and empowers students in their
academic journey.

The student’s role in the architectural thesis extends beyond
research and design; it involves the ability to critically engage
with contemporary architectural debates, understand social
responsibilities, and envision the future of architecture. The
University of Lincoln's ‘Student as Producer’ model
highlights key attributes of student learning, including
discovery, digital scholarship, learning environments,
assessment through community-based learning, and the
development of professional skills. This framework supports
the notion that students benefit the most when they are
actively engaged in knowledge production rather than passive
recipients of instruction (Davis & Jones, 2020).

Similarly, the teacher’s role extends beyond conventiona
instruction to mentoring and guiding students through the
various stages of research and design. Effective mentorship
involves helping students set their academic and career goals,
identifying their strengths and weaknesses, offering structured
feedback, and fostering a positive and encouraging learning
environment. (Hudson, 2013; Harvard Handbook on
Mentoring) Teachers also assist students in recognizing the
real-world implications of their projects, ensuring that their
thesis work aigns with professional standards and societal
needs(Allu, 2015).

The student-teacher relationship in the architectural thesisisa
collaborative process where mutua respect, trust, and
effective communication contribute to the student’s success. A
strong mentoring relationship ensures that students can
navigate challenges, refine their research skills, and develop
confidence in their work(Hudson, 2013; Hobson & Maxwell,
2020). Features such as regular interaction, clear goal setting,
accessibility of mentors, and constructive feedback loops
define successful mentorship. When these elements are
present, students are more likely to remain motivated,
engaged, and perform well in their thesis.

This theoretical framework establishes the importance of
mentorship, student agency, and professional development in
architectural thesis education. By fostering a supportive and
interactive mentor-mentee relationship, institutions can
enhance student learning experiences, reduce stress levels,
and prepare students for professional careers in architecture
(National Academies of Sciences, Engineering, and Medicine,
2019). The integration of these elements creates a
comprehensive and structured approach to architectural thesis
education, ensuring that students not only succeed
academically but also develop the necessary skills for their
future professional practice.

5. METHODOLOGY OF THE RESEARCH

This research employs a quantitative research method to
examine the mentor-mentee rel ationship in architectural thesis
projects. A structured 5-minute online survey was conducted
to assess students' and professors' perspectives on their thesis
experiences. Given the constraints of the global pandemic, the
survey method was chosen to maintain social distancing while
collecting meaningful data.

The study begins by identifying the core challenges faced by
students and teachers during the thesis process. These
challenges include students' psychological stress, professors
mentoring tactics, and the dynamics of student-teacher
interaction. To analyse these aspects, a literature review of
scholarly articles and previous studies on mentor-mentee
relationships in architectural education was conducted, which
informed the development of the survey instrument.

Problem Identification and Approach: The research identifies
three key problems:

1) The psychological state of students during their
thesis period.
2) The teaching strategies employed by professors to

guide students effectively.
The dynamics of an ideal mentor-mentee interaction in thesis
projects.

To address these challenges, the research explores:

1) The level of stress experienced by students and their
self-confidence during their thesis.

2) The most commonly used teaching techniques and
potential aternatives for one-on-one instruction.

3) The characteristics of a productive student-teacher
relationship and key factors that contribute to its success.

A survey was conducted among 55 thesis students, collecting
their responses via Google Forms to gain insights into their
experiences and perspectives on mentorship. Thefindingsaim
to propose a framework that enhances mentorship strategies
for improved student outcomes in future architectural thesis
projects.

Research Aim and Intent of the Questionnaire: The primary
aim of the research questionnaireis to assess the nature of the
mentor-mentee relationship in the thesis project. The study
focuses on three mgjor factors:

. Communication (Sociological Impact)— Evaluating
the level of participation and engagement between students
and mentors.

. Student Motivation  (Psychological  Impact)—
Assessing students’ motivation levels concerning their thesis
and architectural discipline.

. Student Knowledge and Response to Feedback
(Teaching Strategy) —Analysing teaching strategies employed
by mentors and their effectiveness in facilitating student
learning.

. Survey Development and Data Collection: A review
of existing standardized research questionnaires was
conducted to select the most appropriate instruments. While
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no dedicated tools for architecture mentoring exist, related
scales were adapted, including:

e Perceived Stress Scale (PSS) — Measures student
stress levels during their thesis.

e Science Motivation Questionnaire Il (SMQ-II) —
Evaluates student motivation levels.

e My Mentoring Skills inda Phillips-Jones, 2003) —
Assesses the effectiveness of  mentor-mentee
relationships.

e Mentee/Mentor Survey (Kemis et al., 2016) —
Examines student and faculty perceptions of
mentorship.

e Mentorship Effectiveness Scale (Johns Hopkins
University) — Evaluates mentor characteristics in
professional mentorship settings.

The final questionnaire was structured to assess key
psychological, sociological, and teaching-related factors.
Responses were collected using Likert-scale questions to
ensure measurable and comparable data.

Sampling and Data Processing The survey targeted students
and faculty members from architecture institutes, focusing on
individuals with first-hand experience in architectural thesis
mentoring. Conducted over two weeks, the survey yielded 80
responses, ensuring a diverse and representative sample.

The collected data was cleaned and organized for analysis,
ensuring consistency and eliminating incomplete responses. A
quantitative analysis was performed to identify patterns in
mentor-mentee interactions, student motivation levels, and
satisfaction with mentorship.

6. RESULTS

Teacher Responses The survey responses from teachers were
analysed across four key domains: teaching strategy, attitude,
engagement, and accessibility. The findings indicate that a
majority of teachers adopt a student-cantered approach,
emphasizing active learning, interaction, participation, and
collaboration. Discussion-based mentoring emerged as the
most commonly utilized strategy, allowing personalized
feedback and direct engagement with students.

Teachers generaly exhibited a positive attitude toward
student performance and demonstrated flexibility in
accommodating students' needs. They perceived their role as
facilitators rather than authoritative figures, fostering a
supportive academic environment. However, accessibility
challenges were noted, with some teachers unable to maintain
regular meetings with students, particularly in an online
learning context. Despite these limitations, most teachers
remained engaged, monitored mentee progress closely, and
believed that students effectively implemented their feedback.
Student Responses Students' responses were eval uated across
six domains: attitude, engagement, accessibility, stress levels,
motivation, and performance. The data suggests that students
who experienced strong teacher engagement and accessibility
reported lower stress levels and higher academic
performance. Conversely, students who perceived lower
levels of engagement and accessibility exhibited increased
stress and lower performance outcomes. Interestingly, certain

students performed well despite experiencing high levels of
stress, while others with lower stress and high motivation
displayed weaker performance. Some instances of low
performance were attributed to submission-related issues,
indicating that external factors such as self-discipline, time
management, and persona academic habits also played a
crucia rolein determining overall student success.

The overdl findings highlight that most teachers employ
discussion-based strategies and support student-cantered
learning by encouraging active participation and
collaboration. Teachers maintain a generally positive attitude
towards student progress, remain flexible in their approaches,
and see themselves as facilitators. However, accessibility
remains a challenge, with some teachers unable to meet
regularly with students due to online constraints. Despite this,
teachers actively track student progress and encourage
mentees to incorporate feedback into their work. On the
student side, strong teacher engagement correlates with lower
stress and improved performance, while students with less
engagement tend to struggle more. The responses also
indicate that performance setbacks often result from
submission delays rather than mentorship gaps. While most
students acknowledge their teachers accessibility and
support, thesis time remains a stressful period requiring
structured interventions.

The analysis suggests that teachers prioritize student-cantered
learning and act as facilitators rather than authoritative
figures, ensuring a baance between guidance and
independence. Accessibility and engagement are crucial to
student success, but logistical challenges sometimes limit the
frequency of meetings. While students benefit from engaged
mentorship, self-discipline and time management also play
integral roles in academic success. Ultimately, a
well-structured mentor-mentee relationship enhances student
performance, but additional personal and institutional support
mechanisms are necessary to optimize thesis outcomes in
architectural education.

7. FRAME WORK DEVELOPMENT

Conceptual Framework: The research mainly focuses on the
behaviour of the teachers as well as the student during the
thesis duration. After going through various models related to
the mentorship program. the framework recommended hereis
taken from the research paper published by Robert G. Hamlin
and Lesley Sage named under behavioural criteria of
perceived mentoring effectiveness, An empirical study of
effective and ineffective mentor and mentee behaviour within
formal mentoring relationships. (Hamlin, 2011).
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Fig.1 Conceptual framework on Mentor-Mentee Relationship by
Robert G. Hamlin and Lasley Sage (2011)

As the above framework is defined for the education field.
The important point has been identified for the research for
developing a better relationship during the thesis period.

The final framework developed from the research paper
published by Robert G. Hamlin and Lesley Sage(2011) named
under behavioral criteria  of perceived mentoring
effectiveness, An empirical study of effective and ineffective
mentor and mentee behavior within formal mentoring
relationships (Figure 3zt discive & eeses
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Fig.2 Conceptual framework on Mentor-Mentee Relationship by
Robert G. Hamlin and Lasley Sage (2011)

Framework Development:The Schedule plan of the
Architecture thesis adopted by Jamia Millia Islamia’s faculty
of Architecture and Ekistic for batch 2021-2022 was used as a
reference after going through the complete procedure.
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Fig.3 Edited Conceptual framework on Mentor-Mentee Relationship by
Robert G. Hamlin and Ladey Sage(2011)

Fig.4 Shedule plan for architecture thesis 2021-22, Jamia Millia Idamia,
New Dehi

STAGE A PRE-SYNOPSIS

7 Days
STAGEB SYNOPSIS
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FINNAL '

STAGE 5 SUBMISSION |
7-14 Days

STAGE 6 FINALJURY |

Fig.5 Timeduration among the stages
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The aforementioned phases were divided into two parts, the
first of which included Stage A (Pre-Synopsis) and Stage B
(Synopsis), both of which are fully reliant on students and
authorities (see Figure 6). The Stage is where students are
given thingsto work on. Even if no guide has been designated
at the time, the student can speak with any faculty member
about their problem. The schedule plan’'s second component is
separated into six sections. As a result, the students were
alocated to their valued guide. So here, the student-teacher
relationship isimportant.

Student can discuss with
other teacher but the
STAGE 5 main role is played by
their mentar and a good
relationship required

their.
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Fig.7 Factorsnesad to befocusad on beforeand after the Sages

Figure 7 illustrates how specific learner- and process-related
factors need to be consciously addressed before and after each
stage of an academic or design workflow. Before entering a
stage, emphasis is placed on foundational aspects such as
positive attitude, motivation, engagement level, accessihility,
and stress management, ensuring readiness for learning and
performance. Each stage—from contextual and conceptua
articulation to spatial realization, technica reconciliation,

fina submission, and jury—represents a progressive
deepening of understanding and execution. After each stage,
the focus shifts toward evaluating outcomes through
indicators such as engagement, performance analysis,
motivation analysis, and attitude reinforcement.

It was attempted to identify the role of the student and
professors before and after the thesis at each step after relating

the domain to the phases. (See Figures 8 and 9)
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Fig.9 Roleof teachers (mentors) before and after thesis

7.1 Final Framework:

Thereafter, efforts are made to construct a framework which
intended to be useful to both professors and students during
the thesis period. The framework (Figure 10) illustrates a
structured and stage-wise approach to fostering a positive
dyadic relationship between the mentor (teacher) and mentee
(student) throughout the Architecture thesis process.
Anchored in the overarching goal of developing a

Constructive and trust-based student—teacher relationship, the
model emphasizes coordination and engagement across all
thesis stages—from contextual interpretation to the final jury.
Each stage integrates three key dimensions. behavioural
aspects, teaching methods, and meeting frequency.
Behavioural components such as positive attitude, trust,
engagement, student focus, and quality of feedback are
progressively strengthened as the thesis advances. Teaching
methods evolve from discussion and brainstorming in the
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early stages to project-based and lecture methods during
technical development, ensuring conceptual clarity and skill
development. Regular and structured meetings, along with
weekly topic-wise planning, provide academic continuity and
emotional support.

The framework highlights that sustained mentor—mentee
interaction and mutual understanding lead to positive

TEALHER

outcomes, including improved student performance, higher
motivation, reduced stress, enhanced trust in mentors,
conceptual clarity, meaningful learning, and overall student
satisfaction with the thesis process and programme.
Ultimately, the model reinforces the idea that a positive
relationship is both a process and an outcome of effective
mentoring in architectural education.
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Fig.9 Framework for creating positive relationship during architecture thesis

7.2 RECOMMENDATIONS FOR TEACHERS
Mentoring is a dyadic process in which both the student and
the teacher are involved, thus the teacher should keep the
following pointsin mind:

Student mentoring should be atwo-way street.
There should be a frequent meeting with updates
delivered.

Because some students don't pay attention to their
instructors, it'simportant to urge them to engage.
Establishing trust is essential.

If students have any questions or concerns, they
should not hesitate to approach their professors.

The instructor must be able to work in a low-stress
Setting.

To establish a stronger mentoring session, a good
mentor-mentee session is essential.

Mentees should meet with their teacher once aweek,
if feasible, to discuss their progress.

Prior to submitting the thesis, a stress-reduction
session should be scheduled.

8 CONCLUSION

The architectural thesis represents a critical phase in an
architecture student’s academic journey, significantly shaping
both their professional development and their relationship
with faculty mentors. A positive and well-structured
mentor-mentee relationship not only provides clarity and
deeper project understanding but also fosters motivation and
enhances performance. This study analyzed the interaction
between students and teachers based on six key domains:
accessibility, engagement, teacher attitude, stress level,
motivation, and performance. The findings indicate that high
levels of accessibility, engagement, and a supportive teacher
atitude contribute to reduced student stress, increased
motivation, and improved academic performance.
Conversely, limited accessibility, lack of engagement, or
misalignment in expectations between students and teachers
often result in heightened stress levels and suboptimal
academic outcomes.

Beyond teacher involvement, student attitudes and
self-discipline play a crucia role in determining success.
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Some students, despite receiving high levels of support,
exhibited poor performance, highlighting the need for further
research into student-specific challenges. To address these
concerns, the study proposed a structured framework
incorporating frequent meetings, task segmentation, and
weekly submissions. This approach encourages continuous
student involvement, prevents last-minute stress, and
facilitates effective mentorship. The proposed framework a so
emphasi zes post-stage jury interactions, ensuring that students
remain engaged throughout the semester rather than
experiencing long periods of inactivity.

While the framework offers practical recommendations, its
application may vary across institutions due to differencesin
academic structures and online learning constraints. Asa pilot
study conducted within asingleinstitution, the results provide
valuable insights but require further validation through
broader research across multiple institutions. Future studies
should explore variations in student behaviours, diverse
teaching methodologies, and the impact of different
mentorship models to refine and optimize student-teacher
engagement strategies in architectural education.
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Arthshila, Shantiniketan, West Bengal

Mayesura Taiyeba,
B.arch. 2nd year student,
D/O Architecture, Jamia Millialslamia, New Delhi-110025

Arthshila, is located in the beautiful landscapes of
Shantiniketan, -West Bengal, -I'm immediately back in that
winter light — soft, slanting, almost golden against the laterite
earth. The visit to the complex was more than just entering a
“building”, more like slowly discovering a series of pauses
stitched together. As an architecture student, |1 have found
myself unconsciously analyzing every space | enter. However,
in thisinstance, the analysisfollowed the experience; initially,
| simply perceived it.

The scale of the building was neither monumental nor
intimidating, rather it resonated with the audience. The spaces
were small, amost modest. Each gallery room was planned
with the intention of slowing the audience to experience the
exhibit, with the physical space planning ensuring that people
wouldn’t rush through. The proportions forced intimacy —
with the work, with the walls, with light. It felt like the
architecture was quietly guiding my body, choreographing
how | should move and look.

The presentation area was especially clever. It wasn’t loud or
overly designed, yet the arrangement made perfect sense —
the seating, the orientation, the way attention naturally
focused toward the display. It felt flexible, like it could host
discussions, screenings, or just informal gatherings without
needing transformation. It's the kind of solution we're told to
designin studio but rarely see executed so effortlessly.

The designing of utilities highlighted the importance of
efficient planning. The washrooms being dlightly detached,
accessed through a different path, made such a difference. It
separated the service functions from the experiential core of
the building without making them inconvenient. It kept the
gallery spaces clean and uninterrupted. Even the storage being
tucked away, amost hidden but aesthetically integrated,
showed how carefully everything had been thought through.
Use of terracotta birds on the roof added a warm and human
touch to the design. They softened the structure, making it feel
rooted in Shantiniketan's craft culture rather than just
contemporary architecture dropped onto the site.

Fig.1 Arthshila, Shantiniketan, \WWest Bengal
Source: Author

Walking through Arthshila felt exploratory, amost childlike.
Every corner revealed something subtle. It reminded me that
architecture doesn't have to be grand to be meaningful —
sometimes it just needs to be attentive, quiet, and deeply
considered. It's the kind of space | hope to design someday.
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Chhatrapati Shivaji Maharg Terminus

Samiya Sheikh,
B.arch. 2nd year student,
D/O Architecture, Jamia Millialslamia, New Delhi-110025

Mumbai never realy slows down. It moves in waves, with
people spilling out of local trains, vendors calling out,
footsteps overlapping, time aways running alittle faster than
planned. In the middle of this constant motion, the
architecture provides the pause needed.

Chhatrapati Shivaji Maharg Terminus located within the
heart of the city stands surrounded by this hustle, absorbing
the noise without ever reflecting it back. While the platform is
aways overflowing with energy, the building remains
composed and asymbol of solitude present amongst the throes
of people. | watch thousands pass beneath its arches every
day, each person carrying their own destination, their own
worries, their own rush. And yet, above them dl, the station
stands unmoved.

What fills me with awe is the contrast in the design. The
pointed arches, soaring dome, and turrets belong to another
time, yet finding means to coexist with Mumbai’s present.
Trains come and go, announcements echo, and crowds surge
forward, but the stone carvings remain still with animals
frozen mid-expression, patterns carefully etched by hands.
The Gothic grandeur is softened by the Indian craftsmanship.
In moments like these, | realize how rareit is for architecture
to feel alive. CSMT doesn’'t compete with Mumbai’s chaos, it
understands it. No matter how many times | pass through, |
am always in awe. Amid the rush, this architectural marvel
reminds me that beauty can exist alongside chaos. Sometimes,
in the busiest city, the most powerful thing is stillness.

Fig.1 Chhatrapati Shivaji Maharaj Terminus
Source: Author
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Whal makes this hybrid typology powertul is its
soclal intent, It responds to urban leneliness. free-
ance culture, young professionals, ereators, and
migranti—people who seak independance but
vlue belonging. The bullding becomes a frame-
work for relalionships, not just a centainer for
functions.
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A Healing Retreat Rooted in Vedic Philosophy In
an era dominated by speed, screens, and
constant stimulation, the need for spaces that
restore inner balance has become increasingly
important. Vedic Sharnam is an architectural
thesis that explores healing as a spatial
experience—where architecture  becomes a
medium for mental, physical, and spiritual well-
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systems such as Yoga, Ayurveda, Vastu, and
Dhyana. Rather than functioning as a
recreational resort, Vedic Sharnam is designed
as a restorative environment, encouraging
silence, slow movement, and deep connection
with nature. The planning concept is derived
from Mandala geometry, a sacred spatial order
symbalizing balance and energy flow. The
masterplan gradually transitions from public to
semi-private and finally to silent meditative

) rom externa
distractions and mave inward—both physically
and mentally. At the heart of the campus lies the

~ Meditation Mandapa, forming the spiritual core
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Landscape plays a crucial therapeutic role in the
project. Herbal gardens, water bodies, shaded
pathways, and fragrance-based planting are
integrated to support ayurvedic practices and
enhance sensory healing. Vehicular movement is
restricted to the periphery, ensuring that the inner
campus remains pedestrian-friendly, calm, and
noise-free.

Materiality is kept earthy and breathable, using
terracotta, lime plaster, natural stone, bamboo, and
cane to create a tactile and non-toxic environment.
The architectural language is intentionally minimal,
allowing light, air, sound, and texture to guide the
user experience rather than visual excess.

Vedic Sharnam proposes architecture not as an
object, but as a process of healing—a journey that
slows the body, quietens the mind, and reconnects
individuals with timeless Vedic wisdom. The project
ultimately aims to demonstrate how traditional
knowledge systems can be meaningfully translated
into contemparary architectural design to address
modern lifestyle challenges
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