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At the beginning of the course, we (the students)
dove into the rich context of Bangladesh. From there,
each student had to choose a research topic related
to architecture which would form the foundation of
the graduation research and design.

Soon | came to the conclusion that | was quite inte-
rested in the country’s architectural history in relati-
on to processes that are currently happening there.
Urbanisation for example is reshaping Bangladesh’
urban fabric and architecture. After exploring various
researches about this theme, the ideology behind the
cultural, social and climatic significant transition spa-
ces caught my attention. Reading about how these
spaces are prone to become overlooked in the future
due to the cities' residential boom, made me eager to
focus on this topic in my design.

On the next few pages, an introduction to the impor-
tance of transition spaces in Bangladesh is given as
well as the problems urbanisation is causing to these
spaces and an overview of my research plan. Infor-
mation in text is supported by photographs personally
taken on the field trip in October.

In the research plan, attained knowledge about tran-
sition spaces as well as research questions and me-
thodology were written down as a start of the project.
Eventually, this helped me throughout the whole pro-
cess when making design decisions and kept under-
standing the socio-cultural context.
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Transition Colonnade at Bait Ur Rouf Mosque, Dhaka

Cultural significance

In (South) Asian countries such as Banglade-
sh, spaces that accentuate transition have been
playing a far more crucial role in architecture than
in most other cultures (Singh, 2015). This inter-
mediate or third space, holds a transitional quality
and is therefore in architecture called the transi-
tion space. It's defined by the relationship of the
extreme zones it's connecting, like private versus
public orinternal versus external zones. Since the-
se in-between spaces are so frequently passed
through, humans are often not even conscious of
the themes it has been signifying for centuries:
welcomeness, auspiciousness and prominence.

Social significance

The transition space is full of social and cultural
meanings, shaping people's environment and
everyday behaviour. For instance, in rural parts of
the predominantly Islamic country of Bangladesh,
transition spaces like courtyards reinforce the se-
clusion and segregation of women by influencing
the female movement both in public and private
spaces (Chowdhury, 1992). Men are able to move
freely through the public streetscape, while wo-
men avoid open places. Instead they're circulating
via the more private courtyards (anginas) where
most female activities take place, like cooking and
interacting with other women. Another transition

Transition Entrance hall at Red Mosque Dhaka

space that's found in most of these dwellings, is
the front porch (baithak) which is primarily used
for receiving male guests. Women mostly don't
feel at home in this space although it is a promi-
nent part of their homestead, and thus making an
impact on their habits. Like for females, transiti-
on spaces also notably influence the lifestyle of
children and the elderly by offering a more private
space for daily activities and social interactions.

Climatic significance

Besides social and cultural importance, transition
spaces are designed to respond to climatic needs
of the tropical monsoon climate (Singh, 2015). To

illustrate, courtyards provide ventilation and the-
refore facades facing the street can contain fever
openings, enabling more privacy and creating an
open, yet private environment. Transition spaces
like verandas offer a greater spatial quality by pro-
viding protection from harsh sunlight and rainfall.
In addition, the direct infiltration of heat and gla-
re into the interior is being prevented by the ex-
tended roofs, keeping these indoor spaces cooler.
Since the in-between space functions as a buffer
zone for (severe) climate conditions, a more com-
fortable transition for the residents is created and
the liveable quality of inside spaces is significant-
ly being improved.



Transition Communal courtyard at Manipuri Para, Sylhet

Liveable habitats

Transition spaces are capable of either dividing
or connecting spaces since they act as a link be-
tween public and private spaces (Singh, 2015).
For example, at one level it's able to achieve pri-
vacy by not placing entrances in direct contact
with exterior spaces. On the other level, interac-
tion is being promoted when the space is enclo-
sed through an in-between space like courtyards.
In either way, transition spaces are inevitably at
the heart of living in many (South) Asian cultures
such as Bangladesh. Late Indian architect Charles
Correa even believes that a transition space like
an open to sky place can make a significant dif-

ference between a liveable habitat and claus-
trophobia in small (low income) housing. Taking
into account the importance of transition spaces
in Bangladesh' architecture is therefore crucial.
People specific themes like gender, ethnicity, re-
ligion and income are all playing a key role in the
creation of meaningful transition spaces which
affect and operate on various scales: the scale of
a dwelling, community and city.

Rapid urbanisation

Bangladesh is undergoing a process of incre-
asingly rapid urbanisation after the country be-
came independent in 1971 (Hasan, 2022). The

Urbanisation Mass construction of isolated dwellings, Dhaka

cities are growing more than twice the rate of the
country’s rural area, boosting the level of urbani-
sation from 28% to 56% in the year 2050. Besi-
des population growth, urbanisation is caused by
climate-induced migration: humans trying to find
desirable opportunities to live in the city while es-
caping the environmental vulnerabilities and ris-
ks like floods and earthquakes arising in the rural
areas (Rana & llina, 2021). Not only the capital
city of Dhaka has absorbed a great share of the
new urban population, various secondary cities
such as Sylhet, are flooded with migrants from ru-
ral parts of Bangladesh and are expected to grow
significantly in the future.

Residential boom

The mass migration towards these cities and
towns is creating major difficulties, especially in
the housing sector (Hasan, 2022). Since the ex-
pansion through autoconstruction cannot mana-
ge to accommodate the increasing population, lo-
cal governments and urban planners are obliged
to counteract the housing scarcity. Since land in
urban areas is valuable and the land shortage is
getting more critical everyday, every single piece
of land must be planned to be optimally utilised
and to house the growing population by enabling
density. Only Bangladesh' four biggest metropoli-
tan areas have come up with urban master plans.
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Boundary Solid walls in front of higher income dwellings, Sylhet

Smaller urban areas like Sylhet are expanding
their territory with hardly any development control
or vision from the (local) government.

Isolated dwellings

As a result, the realisation of a large percentage
of new (middle or higher income) dwellings in the
cities are being handled through real estate de-
velopers (Nabila, Nazmul, Mian & Saifuzzaman,
2022). The focus of these developers is on mass
producing and selling isolated dwellings instead
of integrating the entities into the urban fabric.
Little positive contribution to their surroundings is
being made due to the structures concentrating

primarily on their individual plots and neglecting
the streetscapes around it. Developers underes-
timate the influence of architectural transition
space between internal and external space, and
therefore don't pay attention to enhancing peop-
le's experience through improving the urban built
environment. It comes as no surprise that the im-
plementation of transition spaces are frequently
being overlooked.

Solid boundaries

Public and private spaces are often completely
separated through the use of solid boundary walls
and closed gates in the plinths of new residential
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Boundary Closed gate segregating public and private space, Sylhet

buildings for privacy and security purposes. Sadly,
these features are creating inactive street edges
where anti-social behaviour and street crime are
more likely to occur instead of becoming a place
for informal social gatherings by small groups of
people which adds life to the streets. Besides,
these spaces often transform into trash dumping
zones or parking space, which worsens the road
condition. Since street edges are the first points
of contact between the private house and the pu-
blic outside, it has great capabilities of creating
meaningful transition spaces (Singh, 2015). Well
designed transition spaces have proved for cen-
turies that it offers social, cultural and climatic be-

nefits which impacts the urban context positively.
Therefore, the mass construction of isolated resi-
dential structures accompanied by little attention
to street edges, forms a threat to one of the most
crucial elements of Bangladesh’ architecture: the
transition space.

Replicable situation

This research will be valuable to contribute to the
discussion about the decreasing implementation
and importance of transition spaces in locations
where these are also part of architectural cultu-
re like in India. The already existing literature and
new findings regarding transition spaces in Sylhet



Transition Communal courtyard in rural village, Sonargaon

during the fieldwork, will offer new insights into
the subject matter which is relevant and replica-
ble for other parts of Bangladesh, (South) Asia
and the Global South.

Main research question

Since a well thought through transition space of
a building impacts the surrounding built environ-
ment and its people, it must be an architect’s duty
to adequately design such a space. Therefore, the
designer must have knowledge about the soci-
al, cultural and climatic function of a qualitative
transition space in relation to the specific site. In
my case, it concerns a dwelling in Sylhet, Bangla-

desh. This leads me to my main question: 'How
should transition spaces of dwelling practices in
Sylhet be designed in order to positively impact
its surroundings?’

Sub research questions

Firstly, to answer this question, it must be clear
what types of transition spaces are impacting the
surrounding urban built environment. Courtyards
and verandas are examples of those, but what
other kind of spaces can be identified as transiti-
on spaces. . Investigating borders and boundaries
that influence the use/lack of various qualitative
transition spaces in Sylhet is therefore crucial.
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Transition Veranda as threshold in rural village, Tahirpur

Thus my first sub question: "What types of transi-
tion spaces, in relation to borders and boundaries,
can be found in Sylhet that positively impacts its
surroundings?"’

Secondly, we must know what defines transition
spaces that are positively impacting the urban
surroundings. Understanding themes such as so-
cial activity, culture and climate in Sylhet, is critical
before starting to design transition spaces on dif-
ferent aspects and various scales. Therefore my
second sub question: ‘What is the thematic es-
sence of transition spaces situated in Sylhet that
positively impact its surroundings?’

Lastly, after knowing what different kinds of transi-
tion spaces are discoverable in Sylhet, there must
be a clear overview of the architectural elements
that are enabling borders, boundaries and tran-
sition spaces to positively impact its urban con-
text. Aspects such as formation, dimension, poro-
sity, tangibility and visibility, should be analysed.
Hence my third sub question: ‘What architectural
characteristics give transition spaces in Sylhet
the ability to positively impact its surroundings?’
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is undergoing a process of rapid urba-
nisation after the country became independent in 1971 (Hasan,
2022). The cities are growing more than twice the rate of the
country’s rural area, boosting the level of urbanisation from 28%
10 56% in the year 2050, Besides population growth, urbanisa-
tion is caused by climate-induced migration: humans trying to
find desirable opportunities to live in the city while escaping the
environmental vulnerabilities and risks arising in the rural areas
(Rana & llina, 2021). Not only the capital city of Dhaka has ab-
sorbed a great share of the new urban population, secondary ci-
ties such as Sylhet, are flooded with migrants from rural parts of
Bangladesh and are expected to grow significantly in the future.

The mass migration towards these cities and towns is creating
major difficulties, especially in the housing sector (Hasan, 2022)
Since the expansion through autoconstruction cannot manage
to accommodate the increasing population, local governments
and urban planners are obliged to counteract the housing scar-
city. Since land in urban areas is valuable and the land shortage
is getting more critical everyday, every single piece of land must
be planned to be optimally utiised and to house the growing po-
pulation by enabling density. Only Bangladesh' four biggest me-
tropolitan areas have come up with urban master plans. Smaller
urban areas like Sylhet are expanding their teritory with hardly
any development control or vision from the (local) government

Asaresult, the realisation of alarge percentage of new (middle or
higher income) dwellings in the cities are being handied through
real estate developers (Nabila, Nazmul, Mian & Saifuzzaman,
2022). The focus of these developers is on mass producing and
selling isolated dwellings instead of integrating the entities into
the urban fabric. Little positive contribution to their surroundings
is being made due to the structures concentrating primarily on
their individual plots and neglecting the streetscapes around it
Developers the influence of transi-
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Introduction 03

In (South) Asian countries such as Bangladesh, spaces that ac-
centuate transition have been playing a far more crucial role in
architecture than in most other cultures (Singh, 2015). This inter-
mediate o third space, holdsa transitional quality and s therefore
in architecture called the transition space. It’s defined by the rela-
tionship of the extreme zones it's connecting, like private versus
public or internal versus external zones. Since these in-between
spaces are so frequently passed through, humans are often not
even conscious of the themes it has been signifying for centu~
ries: . d

The transition space is full of social and cuitural meanings, sha-
ping people’s environment and everyday behaviour. For instance,
inrural parts of f 3
transition spaces like courtyards reinforce the seclusion and se-
f women by the femak bothin
public and private spaces (Chowdhury, 1992). Men are able to
move freely through the public streetscape, while women avoid
open fields and roads. Instead they're circulating via the more
private courtyards (anginas) where most female activities take
place, lie cooking and interacting with other women. Another
transition space that's found in most of these dwellings, is the
front porch (baithak) which is primarily used for receiving male
guests. Women mostly don't feel at home in this space although
itis a prominent part of their homestead, and thus making an im-
pacton their habits. Like for females, transition spaces also nota-
bly influence the lifestyle of children and the elderly by offering a
more private space for daily activities and social interactions.

Besides social and cultural importance, transition spaces are de-
signed to respond to climatic needs of the tropical monsoon cli-
mate (Singh, 2015). To illustrate, courtyards provide ventilation
and therefore facades facing the street can contain fever ope-
nings, enabling more privacy and creating an open, yet private
environment. Transition spaces like verandas offer a greater spa-

Introduction 04

tial quality by providing protection from harsh sunlight and ra-
infall. In addition, the direct infiltration of heat and glare into the
interior is being prevented by the extended roofs, keeping these
indoor sp: ler. Since the in-b space functi

buffer zone for (severe) climate conditions, a more comfortable
transition for the residents is created and the liveable quality of
inside spaces is significantly improved,

Transition spaces are capable of either dividing or connecting
spaces since they act as a link between public and private spa-
ces (Singh, 2015). For example, at one level it's able to achieve
privacy by not placing entrances in direct contact with exterior
spaces. On the other level, interaction is being promoted when
the space is enclosed through an in-between space like courty-
ards. In either way, transition spaces are inevitably at the heart of
living in many (South) Asian cultures such as Bangladesh. Late
Indian architect Charles Correa even believes that a transition
spacelike an open to sky place can make a significant difference
between a liveable habitat and claustrophobia in small (low in-
come) housing. Taking into account the importance of transition
spaces in Bangladesh’ architecture is therefore crucial. People
specific themes like gender, ethnicity, religion and income are all
playing a key role in the creation of meaningful transition spaces
which affect and operate on various scales: the scale of a dwel-
ling, community and city.

Problem 06

tion space between intemal and external space, and therefore
don't pay attention to enhancing people’s experince through
improving the urban built environment. It comes 2s no surprise
that the implementation of transition spaces are frequently being
overlooked

Public and private spaces are often completely separated
through the use of solid boundary walls and closed gates in the
plinths of new residential buildings for privacy and security pur-
poses. Sadly, these features are creating inactive street edges
where anti-social behaviour and street crime are more likely to
occur instead of becoming a place for informal social gatherings
by small groups of people which adds life to the streets. Besi-
des, these spaces often transform into trash dumping zones or
parking space, which worsens the road condition. Since street
edges are the first points of contact between the private house
and the public outside, it has great capabiliies of creating me-
aningful transition spaces (Singh, 2015). Well designed transiti-
on spaces have proved for centuries that it offers social, cultural

which impacts the positively.
Therefore, the mass construction of isolated residential structu-
res accompanied by little attention to street edges, forms a threat
to one of the most crucial elements of Bangladesh' architecture:
the transition space.

Questions 07

Since a well thought through transition space of a building im-
pacts the surrounding built environment and its people, it must
be an architect's duty to adequately design such a space. There-
fore, the designer must have knowledge about the social, cultural
and climatic function of a qualitative transition space in relation
to the specific site. In my case, it concerns a dwelling in Sylhet,
Bangladesh. This leads me to my main question: ‘How should
transition spaces of dwelling practices in Sylhet be de-
signed in order to positively impact its surroundings?*

Firstly, to answer this question, it must be clear what types of tran-
sition spaces are impacting the surrounding urban built environ-
ment, such as courtyards and verandas. Investigating borders
and boundaries that influence the use/lack of various qualitative
transition spaces in Sylhet is therefore crucial. Thus my first sub
question: ‘What types of transition spaces, in relation to
borders and boundaries, can be found in Sylhet that po-
sitively impacts its surroundings?’

Secondly, we must know what defines transition spaces that
are positively impacting the urban surroundings. Understanding
themes such as social activity, culture and climate in Sylhet, is
critical before designing transition spaces on the various scales.
Therefore my second sub question: ‘What is the thematic es-
sence of transition spaces situated in Sylhet that positi-
vely impact its surroundings?’

Lastly,after knowing what different kinds of transition spaces are
discoverable in Sylhet, there must be a clear overview of the ar-
chitectural elements that are enabling borders, boundaries and
transition spaces to positively impact its urban context. Aspects
such as formation, dimension, porosity, tangibility and visibility,

Methods 08

The foremost research methods that will be used to attain the
knowledge to answer the questions are literature review, field-
work observations and case study analysis. Prior o looking at the
main research question, the findings from the three sub questi-
ons will be carefully combined. This process of synthesis will be
visualised through a comprehensive catalogue that willform the
foundation from which the main research question can be ans-
wered. See the diagrams on the next pages.

Since transitions spaces in Bangladesh are perceived differently
and have fuller meaning than in most countries in the West, lie

he ali iew of existing d
cussions and articles give insight into its significance. This provi-
des a knowledge base which helps to answer the sub questions,
especially the second sub question. The theoretical frameworkin
this loser lookintothe

The fieldwork observations in Sylhet will be the most impor-
tant method used in this research because of its on-site inves-
tigations. These explorations should consist of interviews with
residents in Sylhet, note-taking on the discovered qualitative
transition spaces and a visual analysis of these through photo-
graphy. Mostly the first and third questions will benefit from the
findings done during the field trip.

The process of answering the first sub question and the curation
of the research overview, will improve from a more comprehensi-

h. This is to be achieved by the transition
spaces of various case studies throughout South Asia. Those
can be for instance more contemporary residential projects, like
Charles Correa's Belapur Housing and Raj Rewal's CIDCO Hou-
sing, both located in India. This additional information will be in-
cluded in the research catalogue.

Methods 09
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The used literature for the research of transition spaces can be
categorised in roughly two sections: academic articles that are
more focussed on the cultural historical or socio spatial aspects
of these spaces. Besides, an additional section of reports on de-
sign her ! of transi-
tion spaces is being highlighted, wil be incorporated.

Thearticle ‘Understanding Transition Space’ (Singh, 2015)
gives a thorough analysis of the cultural historical significance
of transition spaces in (South) Asian countries like Bangladesh.
i women in i d its reflec-
ioni Astudy of i
desh village’ (Chowdhury, 1998) and ‘Visibility effecting
gender aspects in middle income group apartments in
Dhaka' (Gomes, 2015) are addressing gender segregation in
relation to theses spaces.

The socio spatial aspects are covered by the articles ‘Impact
Analysis of Urban Street Edges of Residential Area in
Dhaka, Bangladesh’ (Nabila, Nazmul, Mian & Saifuzza-
man, 2022) and ing the Impact of g
in lity of Public ing Space:
A Case Study in Chittagong, Bangladesh' (Ziad , Fahami
& Fariha, 2019) which zooms in on the effect residential transi-
tion spaces have on its built environment and peogle. ‘Spatially
Adaptive Courtyard Models for High-Density, Multi-Sto-
ried i i in (Khan,
2021) gives additional insights into this subject.

N

To conclude, the papers ‘A redevelopment approach to a
historical market in Sylhet City of Bangladesh’ (Rahman,
Islam & Hasan, 2016) and ‘Designing architectural conti-
nuity in a historic urban quarter of Dinajpur, Bangladesh’
(Shahriar, Mithun, Saha & Ahmed, 2023) showcase rele-
vant design projects that addresses qualitative transition spaces.

Relevance 12

one of the most crucial el of (South) Asian
architecture, the so-called transition spaces, is prone to beco-
me undermined in the future (Singh, 2015). Rapid urbanisation in

is causing boom of isolated residenti-
al structures, not well integrated into the urban built environment
(Nabila, Nazmul, Mian & Saifuzzaman, 2022). Littleto no attenti-
on s given to the transition spaces between private and public or
internal versus external. Instead for privacy and security reasons,
solid boundary walls and closed gates are used to civide the two
zones. This often results in dead street edges where criminality
and anti-social behaviour is more ikely to occur. This s the com-
plete opposite of what qualitatively designed transition spaces
are capable of creating: promoted social activity and a feeling of
welcomeness (Singh, 2015)

Not only in Bangladesh are poorly designed transition spaces
and dead street edges in newly constructed (residential) buil-
dings being realised, this trend also takes place in other areas in
the Global South. In India for instance, where transitions spaces
are as important as in Bangladesh, fast urbanisation has led to
contemporary residential areas where neighbourhood spaces
like courtyards are being neglected (Gulati, 2020). As a result, a
diminished feeling of belonging and privacy is occurring which
eventually causes the loss of orientation and territoriality.

Therefore, i
het, will be valuable to contribute to the discussion about the de-
creasing implementation and importance of transition spaces in
locations where these are also part of architectural culture like in
India. The already existing literature and new findings regarding
transition spaces in Sylhet during the fieldwork, will offer new in-
sights into the subject matter which i relevant and replicable for
other parts of Bangladesh, (South) Asia and the Global South




After setting up the research plan and investigating all
things related to transition spaces, it was time to travel
to Bangladesh for the field work. Since | already did
a part of my research and came up with my research
questions, | could be more focussed and efficient on
the trip when observing transition spaces on the go.

In Sylhet, we visited various potential project locati-
ons, both urban and rural. We crossed one site in Syl-
het city, which was an empty plot near the Laldighi
pond, that | really connected with quite unconsciously.
Around the pond there was a stark contrast between
the more inviting traditional housing and the new re-
sidential blocks with high walls in front of them. This
felt very fitting with my research topic and therefore |
opted for this location.
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A few days later we came to this site with a smaller
group of students so we could investigate the area
and urban context more thoroughly. We got in touch
with the ward'’s councillor, who talked about the lo-
cation’s features and answered our initial questions.
Afterwards, we walked around and | photographed
subjects related to my research. An overview is given
on the next pages.

Back home, | started to analyse the site and the area
around the pond in plan and section. This gave me
a good understanding of various communities and
housing typologies. Exploring Laladighi’s borders and
boundaries helped me to see these aspects in relation
to the use or lack of transition spaces.
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Traditional Low-rise housing

Traditional Social interaction

Traditional Greenery and hidden paths alongside the pond
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Traditional Housing with green communal courtyards Settlement Seperation steps Settlement Narrow alleyways
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Modern High boundary walls
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Modern Solid boundary walls in front of residential blocks Modern Inactive street edges Modern Polluted street edges



Plot Segregated informal settlement to the east of the site Plot Segregated newer apartments to the west of the site

Plot Empty and polluted piece of land with little activity Plot Cricket field behind small canal to the south of the site



Field Green and sandy space where children play all-day Field Poor infrastructure Field New residential blocks
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Laladighi Various socio-economic groups living around the pond

Laladighi Various segregated areas and boundaries around the pond



Laladighi Communities living segregated around the pond

The Laladighi area in Sylhet is a great example of
a place where the significance of transition spa-
ces is increasingly being overlooked. During the
site investigation, the difference in spatial design
of these spaces were vastly distinguishable in the
three segregated communities situated around
the Laladighi Pond.

The Manipuri is living in courtyard housing where
porous boundaries, such as low walls and greene-
ry, enable social interaction and contribute to the
community feel. In the informal settlement made
up of self-build housing, thresholds like steps and
verandas provide a soft division of private and pu-

blic spaces. In contrast, inactive street edges are
realised via high solid boundary walls and closed
gates in front of new mid-rise housing. Transition
spaces like courtyards and verandas are missing
and because of that, anti-social behaviour and
criminal activity are more likely to occur in these
poorly designed and used places.
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01 Courtyard housing

03 Mid-rise housing

04 Self-build housing

05 Self-build housing

06 Mid-rise housing
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An accumulation of

Transition
Spaces

The Laladighiareain Sylhet is a great example of aplace
where the significance of transition spaces is incre-
asingly being overlooked. During the site investigation,
the difference in spatial design of these spaces were
vastly distinguishable in the three segregated commu-
nities situated around the Laladighi Pond.

The Manipuriis livingin courtyard housing where porous
boundaries, such as low walls and greenery, enable so-
cial interaction and contribute to the community feel. In
the informal settlement made up of self-build housing,
thresholds like steps and verandas provide a soft divi-
sion of private and public spaces. In contrast, inactive
street edges are realised via high walls and gates in the
front of new mid-rise housing, resulting in anti-social
behaviour and higher chances of criminality.

The design hypothesis aims to generate a new habitat
where communities coexist, through the incorporation
of various transition spaces. Therefore, Charles Cor-
rea's hierarchy of private and public spaces is deeply
embodied to create a sequence of transition spaces:
the bazar, courtyards, verandas and dwellings.

At the heart of the plan, the public bazar connects the
pond with the stadium and introduces a smaller pond in
the middle. Here, this secondary water body generates
a microclimate which is ideal for social interaction and
recreation. Established roads are extended to meet at
the new pond which integrates habitants of the existing
urban fabric with the new neighbourhood.

Housing blocks consisting of a mix of typologies and
groups (income, religion etc.), are clustered around the
semi-public courtyards and linked with the central ba-
zar through semi-private verandas. Unlike the current
mid-rise housing, harsh boundaries between public
and private are nowhere to be found. Lastly, open spa-
ces higher up in the blocks are intended for additional
dwellings and verandas, allowing incremental expansi-
on and adaptation by its future habitants.

Design Hypothesis
Freek van Schaik

01 Courtyard Housing

02 Courtyard Housing 03 Mid-rise Housing

Interaction Low Solid Walls Segregation High Solid Walls
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Interaction Low Steps
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Laladighi, Sylhet

Densified
@ Diversified

Freek van Schaik

01 Concept

Private Semi-private

COURTYARD
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WATER TAP
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Hierarchy of Spaces Charles Correa

Public

COMMUNITY SPACE

Private Semi-private Semi-public

Terrace Veranda Courtyard

Foundation Categorising spaces

Public

Bazar

A

Belapur Housing Charles Correa

Belapur Housing 8 x 8m courtyard
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Step 02 Terraces

CIDCO Housing Raj Rewal
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Step 03 Sequence

Kanchanjunga Apartments Charles Correa
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Program

280 housing units
440 units per ha

120 lower income
120 middle income
40 higher income

Commercial space
Community space
Parking space
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Phase 02

140 housing units
60 lower income
60 middle income
20 higher income:

Demolishing remaining

Plan Overview

Elevations East and west

Elevations North and south

Section East-west
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03 Cluster

Dwelling Floors

Cluster Ground floor

Cluster First floor
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Cluster Third floor

Dwelling Typologies

Lower
Income

30 - 40 sgm inside
0 - 5 sgm outside

1 large bedroom
1 bathroom

Single floor
Double floor




Middle
Income

50 - 80 sgm inside
5 -10 sgm outside

2 bedrooms
1or 2 bathrooms

Double floor

SE
l
L/

1]
|ﬁ\u
2
ﬂ

B
7

D L
U
J
||

L]
=
N

b

b

i

%
4

Higher
Income

80 - 100 sqm insdide
10 - 15 sqm outside

3 bedrooms
2 bathrooms
2 living rooms

Double floor
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Preliminary Project
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Looking at the housing projects of late Indian archi-
tect Charles Correa, a hierarchy of (semi-)public and
(semi-)private spaces can be found at its core (). The
way he incorporates various transition spaces in a
sequence became the starting point for my goal to
house different socio-economic groups in a non-se-
gregated building.

In the low-cost Belapur Housing (1986) in Mum-
bai, this hierarchy of open spaces is quite prominent
(Chapekar, 2022). Each house has a private yard and
veranda on its plot. Seven of these units are clustered
around an intimate courtyard of 8x8m. Three of these
clusters come together in a 12x12m communal cour-
tyard and again three of these larger clusters are com-
bined around a 21x21m courtyard which functions as
the largest community space. Because of this, Correa
managed to create a low-rise high-density develop-
ment that simultaneously offers residents a sense of
privacy and community.

Taking inspiration from this project, | started to design
a high density cluster which offers various groups of
residents modern dwellings in a more traditional ty-
pology compared to walk-up apartments. Four smal-
ler blocks are clustered around a 6,4x6,4m courty-
ard, similar to Correa’s design. Lower income groups
(including families from the informal settlement) are
housed in the two lower levels with middle and higher
income groups on the floors above. Some of these
smaller blocks transform into compact towers since
dwellings above four floors lose the sense of belon-
ging to the courtyard.



Phase 1 Housing.

Type A Type B Type C Type D Type E

Smallest

space

8m X 8m

enclosed

by seven Medium-sized open space

units 12m X 12m created by
combining three clusters of
dwellings

Largest community space 21m x 21 m formed by
grouping three such larger clusters

Transition Open veranda and stairs creating soft thresholds Concept Various courtyard scales and housing types
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Learning from another housing project by Charles
Correa, the LIC Colony (1970) in Mumbai showcased
how Correa had envisioned the ‘idea of ideal living’
(Ramnath, 2019). Instead of having dwellings placed
in general housing blocks, he introduced volumes
containing setbacks. By implementing these set-
backs, each apartment would have a private terrace
and large openings on both sides which allowed the
tube-like apartments to have cross ventilation. Besi-
des, various apartment sizes were created by these
setbacks which encouraged people from different in-
come groups to live in the same building.

For my design, introducing the concept of setbacks
creates breathability in the dense housing clusters.
On the outer edge of the building blocks, the setbacks
functioned as private terraces or verandas. On the
inner edge, the setbacks offer housing units on the
first four floors gallery access around the courtyard.
Having smaller building volumes on the upper floors
compared to the lower floors, various housing typolo-
gies were created for different income groups just like
in Correa’s project.

The access galleries around the courtyard are pushed
back every other floor by 1,6m (half the dimension of
the 3,2x3,2m grid that's used), which creates step-
ping volumes with an angle of 75 degrees. Similarly, in
Hong Kong 76 degrees setbacks were used to provide
lower floors and streets sufficient light and ventilation
(Wong, 2016). Therefore, my blocks contain setbacks
in an angle of 75 degrees for that reason and limits the
building heights to eight floors.
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The middle income Tara Apartments (1978) in Delhi,
also by Charles Correa, introduced a new way of living
in a low-rise high-density project (Singh, 2023). Be-
fore, wealthier residential settlements often consisted
of individual houses or stand alone houses. Instead,
Correa grouped stepped and slender apartment units
next to each other which together created clusters
in a linear layout. Between two larger clusters of row
houses, he designed a green landscape spine which
functions as the main community space. Vehicular
movement on the outer edges of the clusters is segre-
gated from the pedestrian spine, offering the central
open space protection from the city's traffic noise and
dust pollution.

In my project, | took inspiration from Correa's urban
plan ideas. The designed cluster with courtyards and
setbacks is replicated six times in two North-Sou-
th rows of three clusters. Between these rows, a 8m
wide pedestrian public street is situated with com-
mercial, communal and recreational spaces just like
a traditional bazar. The clusters and bazar are raised
0,8m from the ground level to offer protection against
floods. Alongside this platform, two roads are located
for emergency and access to the underground car
parking. This way, the central public space functions
as a more pleasant oasis in the middle of the city.



Sequence Pedestrian spine creating communal space for interactions
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Not far from the Belapur Housing in Mumbai, a diffe-
rent low-cost housing project was realised by Indian
architect Raj Rewal, the CIDCO Housing (1988). Si-
milar to Correa, he wanted to avoid producing repe-
titive monolithic housing blocks (Varma, 2015). In-
stead, for this project he created over 1000 dwellings
on a hill-side where he focussed on creating units that
vary in size and configuration. These together howe-
ver would form a cohesive ensemble by the repetition
of materials in the various neighbourhoods.

Drawing inspiration from vernacular architecture, Re-

wal carefully designed private and communal outdoor
spaces through the use of courtyards. By recessing
dwellings on the upper floors and contouring the si-
te's topography, he created terraces at different levels.
Between courtyards and clustered, narrow shaded
streets at various levels provides residents space for
interaction and recreation.

In my design, the heights of my clusters and towers
are determined by the surrounding environment. Si-
milar to Rewal'’s project, my various heights create a
mountain landscape with higher peaks alongside the
pond and the field. However, these form a cohesive
appearance since these blocks are made of the same
material palette. In contrast to the wider public bazar
between the rows of three clusters, smaller streets
of 3,2m are situated to give residents a shaded and
more semi-public space to circulate and interact in.



1I.'.‘?|f; W 4K e l ¥
1o df \ﬂ-‘-&lﬁw’i‘)“;\ "—-i.\f Lo

Iy /5 W - e I
A T 7
Zl

e, P97 ]
o ,i.' yl__!/,‘/",/l-,;ﬁ 7
1 : ‘ |

8 (e
2

b A WY NN R % “ e dous S = P ’

: i | i . | i i . ”‘;V .,- ‘J _'“ 27 ’ ; "'/‘ |
R Be R E;h.;,. g . "'—""‘" ’:’T‘|‘*—l 4 - %{—E%ilj‘ ’
CERLObRRD Bis G o - il Yl &, i g2/ iy 2 ' i 7 0P A
o B tis | j e (o) 1 = )

R ey 1 A -

i 3 > "'*U ey it\ x

Y, Ry O { Y
4 Ll S B
i L aprir P

oy &1 o
SN L RFN, ¢

'.“.
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Where housing projects from Correa and Rewal has
influenced the overall spatial layout, the design’s ap-

& _—
: i 3 pearance is inspired by more contemporary housing
N B~ i projects. The Bat Trang House (2020) by Vo Trong
. S ¥ ; A !"‘1, ] Nghia is located in a Vietnamese village that's known
: B - e f__t H}" !: _L!%]Lﬂ for its ceramic pottery making (Abdel, 2021). The ar-
- . ~L - X [a chitect prioritised designing a house that uses local
NS . éx.,!m D By materials. Therefore, the double layer facade is made
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Transition Porous facade allowing filtered light to pass through Concept Elevations, sections and plan showcasing the double facade
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Porous Transitions |
Freek van Schaik
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05 Impression

Pond New landmark for Laladighi

Canal Activating the periphery of the field

Bazar Primary public and commercial space
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Gallery Access for dwellings on upper floors

Veranda Offering breathable outdoor space

Terrace Optimised roofscape and views

Laladighi
Terraced
Habitats

Freek van Schaik
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Situation Current plan

The proposed design plot consists of two areas
with completelty different characteristics. On the
east side, an informal settlement is located with
low-rise high-density housing. There's no real
communal or outdoor space besides small alley-
ways between housing units. This settlement is
segreagted from the surroundings through boun-
dary walls. On the west side, a vast grass field is
located which doesn’t have a function yet.

When these two smaller sites are combined into
one single larger site, new possibilities are created.
More housing units (stacked vertically) will incre-
ase density but with having a larger site, sufficient

outdoor space can be offered simultaniously. To
determine what the sweet spot is between densi-
ty and open space, a managerial strategy is nee-
ded. Calculating numbers such as FSl and GSlI for
various proposals give indications of the projects
feasibility before setting on the final design. Besi-
des, calculated numbers of the existing situation
are needed in order to compare, check and impro-
ve the project.

Situation Proposed plan

After these calculations are made, the final design
is set on six new residential clusters. These of-
fer enough open space while establishing a high
amount of residential, communal and living space.
The project could’'ve been denser and attracted
even more people but the quality of the built en-
vironment would have suffered from it.

Compared to new lower income housing for the
people of the informal settlement, middle and
higher income units together with rentable com-
mercial space, will generate the highest revenue.
Therefore it's important to create spaces and
amenities that suit these higher income lifestyles.

These are for example dedicated parking spaces
for residents and elevator accessibility. The needs
have shaped the project’'s design and identity for
a significant part. Being situated in Laladighi, a
central urban area, the new type of clusters set
the tone and hopes to inspire upcoming redeve-
lopments in the nearby surroundings.



Existing

Proposal

FSI 2350/7160 sgm = 0,33

50/4460 sgm = 0,01 (empty plot)
2300/2700 sgm = 0,85 (settlement)

12000/7160 sgm = 1,68

2160 sgm (non-residential)
3120 sgm (lower income)

3840 sgm (middle income)
2880 sgm (higher income)

GSlI 2070/7160 sqgm = 0,29

50/4460 sgm = 0,01 (empty plot)
2020/2700 sgm = 0,75 (settlement)

2880/7160 sqm = 0,40

Density 67/0,716 ha = 93 dw/ha 144/0,716 ha = 200 dw/ha
0/0,446 ha = 0 dw/ha (empty plot) 72 lower income
67/0,270 ha = 248 dw/ha (settlement) 48 middle income
24 higher income
Residents 450/0,716 ha =628 rs/ha 912/0,716 ha=1274 rs/ha

Calculations Social-spatial data

Currently, the design location consists of two iso-
lated pieces of land: the informal settlement to
the east and an empty overgrown plot to the west.
Therefore, the FSI and GSI of the existing situati-
on are calculated both separately and combined
which are 0,33 and 0,29 respectively. These out-
comes are relatively the same which means that
the site now only has homes with one floor.

The proposed design will be built on both pieces
of land plus an extra 1000 sgm. The GSI will jump
to 0,40 with less yet better designed public and
communal space. The FSI of 1,68 however is sig-
nificantly higher due to the added floors above the

0/0,446 ha = 0 rs/ha (empty plot)
450/0,270 ha = 240 rs/ha (settlement)

432 (lower income)
288 (middle income)
192 (higher income)

ground floor and towers. This results in a density
of 200 dwellings and 1274 residents per hectare.
Despite the higher density, the liveability is great-
ly improved by offering larger housing units and
more private and communal outdoor space.

The large jumps in numbers are needed for the
project to be sustainable and profitable (in the
long term) since the plot is located in a highly de-
sired and expensive part of Sylhet.

Existing

Proposal

Dwellings 67 units

67 (lower income)

144 units

72 lower income
48 middle income
24 higher income

Types 20 sgm (lower income)
40 sgm (lower income)

30 sgm (lower income)
50 sgm (lower income)
80 sgm (middle income)
120 sgm (higher income)

Amenities 0/450 = 0 sqm/rs 4240/912 = 4,65 sqm/rs
450 residents 912 residents
0 sgm amenities 2160 sgm commercial space
720 sgm communal space
1360 sgm parking space
0pen space 396/450 = 0,88 sqm/rs 2880/912 = 3,16 sqm/rs

396 sgm (informal settlement)

Calculations Programatic data

The new amount of dwellings will be 144 compa-
red to 65 of the current situation. Half of these are
lower income housing which are used to house
the families from the informal settlement. These
are funded by the profits made from the other half
of dwellings, this part of the so-called process of
cross-subsidisation.

Four housing typologies will be introduced which
vary in size and target specific income groups.
Apartments of around 30 sgm are suitable for
small lower income households and 50 sgm for
bigger households, 80 sgm for middle income
households and roughly 120 sgm for higher in-

720 sgm (lower income)
960 sgm (middle income)
1200 sgm (higher income)

come households. Most of these units have ac-
cess to private verandas which results in 3,16 sgm
open space per resident.

The informal settlement has no amenities for the
people living there. Realising housing for higher
income groups and bringing communities to-
gether, amenities are necessary for this coexis-
tence. 2160 sgm will be dedicated to commercial
space (shops and restaurants) and 720 to com-
munal spaces (workshops and event spaces).



Revenue

Expenses

Profit

Tk 600.000.000

Price/sgm x area = revenue
50.000 x 12000 = 600.000.000

Tk 50.000 per sgm
Average price for new mid-rise

Tk 306.432.000

Cost/sgm x area = construction
25.000 x 12000 = 300.000.000

Tk 25.000 per sgm
Average cost for new mid-rise
residential building in Sylhet city

Tk 293.568.000

residential building in Sylhet city

12000 sgm built area (FSI)

Calculations Cost estimation

For the project to be profitable, rough economic
calculations need to be done before finalising the
design and starting the construction. The profit
can be estimated through a simple calculation:
revenue minus expenses equals profit.

The revenue can be projected by looking at the
price per square meter of similar mid-rise residen-
tial projects in urban Sylhet which comes down to
roughly 50.000 taka.

The expenses are a combination of the projected
construction costs plus the costs of housing the
people from the informal settlement temporarily.

12000 sgm built area (FSI)

Rent x households = temporary
housing on cricket field
96.000 x 67 =6.432.000

Tk 4.000 per month/household
Tk 96.000 for 2 years/household
67 households in settlement

Construction cost per square meter in Bangla-
desh is around 25.000 taka. The expense for the
temporary housing is the monthly rent for the 65
households over a period of 2 years (the estima-
ted duration of construction).

The difference between the revenue and the ex-
penses gives a profit of Tk 91.760.000. This is a
relatively high amount which makes this project
interesting for developers.

Informal settlers

Future residents

Keep Satisfied

Commercial tenants

Influence

Community organisation

Architect
Actively Engaged
Project developer Ward government
Local government
Financers

Existing communities

Contractors

Monitor

Suppliers

Strategy Stakeholders analysis

For a project on this scale, many different stake-
holders are involved. They all have various levels
of influence and interest, which can be analysed
through the diagram.

Firstly, there is the government on four different
scales: federal, state, local and ward. They have
roughly the same influence but different interests.
The local government is for example much more
interested in this project than the federal govern-
ment since it functions on a smaller scale.

Secondly, there're the developers which can be
broken down into multiple smaller stakeholders.

State government

Federal government

Keep Informed

Suppliers and contractors have small influence
and interest. The architect and project developer
do have similar positions although the architect
has more interest than the project developer since
they mostly care about making profit. Financers
have comparable influence but even less interest.

Lastly, the end user comes into play. The people
from the informal settlement are most interested
since they're living there and have stakes in bet-
ter housing. Future residents and commercial te-
nants have less interest but more influence since
they have access to more money.



Federal State Local Ward
government government Government government government
Framework
Developers & e E— Contractors
67 families
Community
organisation
Architect
Financers &—— B E— Suppliers
Housing
Commercial Informal Future Existing
tenants settlers Users residents communities

Strategy Self-redevelopment

In the process of self-revelopment, a community
organisation will be established which communi-
cates with the three main groups of stakeholders:
government, users and developers. This orga-
nisation for example might consist of a member
from each household, the architect and other
members of the existing stakeholders.

The community organisation reaches out to the
developer, asking them to develop better dwel-
lings for the informal settlers and new dwellings for
higher income groups. In the case of this specific
project, it's interesting for the developer to jump
from a FSl of 0,33 to 1,68 since these extra higher

income units will generate profit. The government
will set a maximum FSI depending on the plot and
location within the city. This is usually around 2 or
3 which the project sits comfortably under.

Therefore, the role of the government comes
mostly down to regulating the project via regulati-
ons and speaking to the community organisation
until construction work is finished.

67 families

Current Temporary Final
Housing Housing Housing
Sylhet area
Finance
Compensation No compensation

Provide families rent DeveIOper Pressure from government

Pressure

Compensation
No active involvement

Strategy Temporary housing

The developer will pay the people from the infor-
mal settlement their monthly rent for temporary
accommodation. The families will get a chance
to find suitable housing in the Sylhet area that is
comparable to the current housing around Lala-
dighi. If construction goes according to the plan,
the project is estimated to be finishid within 2 to
3 years so the developer pays rent for this period
when the construction site is uninhabitable. .

However, if construction works exceed the agreed
time for their rent deal, the community organisa-
tion can go to the government if the developers
decide to stop paying rent. The government will

Government

No compensation
Help the community

now pressure the developer through clauses or
lawyers to advance the works quicker or keep
paying the people's temporary housing rent.

By having a community organisation that negoti-
ates between the developer and the government,
situations like the temporary housing will result
in a good outcome for the existing families. The
people of the informal settlement are in power.
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Situation Street plan

On site, six new residential clusters are realised
which have communal and public functions on the
ground floor. These clusters are raised on a plat-
form against floods and are accessible via stairs
and ramps. Large stairs on the pond site and even
larger stairs alongside the new canal are offering
people a place where they can meet and interact
with each other in a pleasant environment.

The main street and public space, the bazar,
runs from north to south and connects the pond
with the cricket field through a new bridge. Here,
shops and restaurants are located. Perpendicular
to the bazar are the smaller streets where you find

|

communal spaces such as workshops and event
spaces. Surrounding the clusters, existing streets
are connected with newer streets on the platform.

Three lineair green strips containing plants and
palms are in the middle of the bazar to offer sha-
ding. Together with the green courtyards and the
green surrounding the cricket field, vegetation en-
hances the overall atmosphere and the way peo-
ple experience the place.

Hierarchy Street plan

Transition spaces like courtyards and verandas
are at the heart of the project and form the bridge
between public and private spaces. These are
therefore mostly found in and around the clusters.

The platform on which the clusters are located is a
small threshold that functions as transition space
by connecting lower vehicular roads with a higher
pedestrian level. The stairs surrounding the plat-
form generate space for the public to relax and
sit. Verandas enclosing the commercial and com-
munal spaces are transitional spaces for climatic
and social reasons, where people are encouraged
to interact in shaded places protected from the

rain and sun. The courtyards in the middle of the
clusters are, although accessible for the public,
meant for residents. Covered galleries around the
courtyard create even more private places for re-
sidents in front of their dwelling entrances. From
the public bazar to the private dwellings, a hierar-
chy of transition spaces is experienced.
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Circulation Street plan

The project is located south of an existing busy
vehicular street. In order to create a liveable and
enjoyable neighbourhood for different communi-
ties, recreational space is needed. Therefore, the
platform on which the clusters are located, is de-
signed as a pedestrian zone. The bazar and the
adjacent streets give pedestrians space to both
move slow and fast.

Two slits or streets in each cluster provides resi-
dents a secluded way to the courtyard and vertical
circulation spaces. Since these spaces are not for
the general public, they aren't directly accessible
from the bazar but located slightly further away.

Around the platform, two wider streets are intro-
duced perpendicular to the busy vehicular road in
the north. These are necessary in cases of emer-
gency and are used to access the underground
parking garage further down the site.

By separating the two different types of flows,
pedestrians and vehicles, optimised spaces with
clear direction to a specific type are being realised.
This makes moving through the project easier and
more intuitive.

g
B ]

Parking Underground plan

Parking for residents and people visiting the area
is done through an underground parking garage.
This can be entered and exited via the vehicular
streets alongside the platform. When entering,
cars and bikes are guided in a loop circulation to
their parking spots.

The loop follows the shape of the streets between
clusters since no columns are standing in the way
of the drive lane. There's no garage underneath
four courtyards and three green lanes of the bazar
since these function as sponges for rainwater. In
the plan, these are visible as cutouts from the par-
king and are separated via walls.

There are 68 parking spaces in total which are
meant for residents of the middle and higher in-
come dwellings. Higher income dwellings have an
option to have two back-to-back parking spots.
Behind the parking spots, external storage space
for the residents is offered. Since most of these
higher income groups will arrive and leave by car,
the vertical circulation spaces to their dwellings
are extended to the underground parking garage.



Situation North elevation

Situation South elevation

Situation East-west elevation

The project’s shape is formed by the enviroment
it's located in and responds to specific feature of
that environment. While the consist of largerly the
same floorplans, the heights vary and create an
intering placeto be in

Comparing the north elevation with the south ele-
vation, you notice that the north side has a more
imposing urban image facing the pond whereas
the south facade is more opening up to the field.
Looking at the east and west elevations, it's no-
ticeable that towers with the highest floors are
located near the pond and field. Hereby, more
dwellings are able to have views over these land-

marks. The east-west section reveals the relation
between the raised platform and the underground
parking garage. In this case the two courtyards
don't function as a sponge. In the north-south
section however, the sponges underneath the
bazar's green strips are visible and show the open
spaces or squares where people can gather and
comunal activities can be organised.
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Situation West elevation
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Situation East elevation

G Il 1]

mu’-ﬂ/—-‘—u 1A T ey | et e vese-mmentnt | femat e il M B |
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GF Concept plan

Residential, commercial and communal functions
are housed on the ground floors of each cluster.
The commercial and communal spaces of 30
or 60 sgm such as shops, workshops and res-
taurants, are situated on the periphery for easy
access by the public. In front of these, transition
spaces in the form of verandas create a climatic
buffer zone and space for social interaction.

To access the 30 sgm lower income units, you
have to enter the courtyards via open slits or
streets on two sides of the cluster. On the other
two sides, elevators and stairs for the higher inco-
me units are situated.

The layout of the lower income units is quite open
with a multifunctional room which can be used for
living and sleeping.. The kitchen and dining space
is attached to the multifunctional space but can
be closed off through shutter doors. Each space
contains dedicated windows, with the kitchen and
bathroom having an additional brick jali screen on
the outside for improved privacy and ventilation
possibilities.

The courtyard itself is enclosed by verandas in
front of the housing units. The grass field in the
middle is purposely left open so residents can do
various activities here such as outdoor gatherings.

GF Detail plan



1F Concept plan

More lower income housing units are located on
the first floor. For each cluster, these are acces-
sible via stairs situated in the two open slits. After
taking the stairs, you enter a covered gallery en-
closing the courtyard. At four places, the gallery is
enlarged to offer residents space for social inter-
action. Vegetation and brick jalis give the gallery a
more breathable and traditional feel compared to
the more urban building facades.

The lower income dwellings are significantly lar-
ger with 60 sgm than the units on the ground
floor, targeting bigger families who need more
space. The layout shares similarities with the 30

sgm ones, having the kitchen and bathrooms
housed on the sides. However, there's a separa-
te bedroom and kitchen. The living room can be
divided from the dining room via shutter doors, so
the living room becomes a second room where
residents or guests can sleep in privacy. Sufficient
daylight and ventilation is offered by folding glass
doors leading to the private terrace. Here, a green
strip is designed to encourage residents to grow
their own plants and therefore improve breathabi-
lity and liveability.
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2F Concept plan

Onthe second floor, four middle income dwellings
are situated. These will be accessed from the
streets or underground parking garage through
the separated vertical circulation space which
contain an elevator and stairs. The access galle-
ries around the courtyard are recessed compared
to the floors below to create a more open feel.

The middle income units of 80 sgm have a flexi-
ble layout with only the kitchens and bathrooms
being fixed again to the sides. The dwellings con-
sist of two connected square volumes with the
first one furthest from the front door housing the
more private spaces such as the bedrooms.

You enter a dwelling via the open living and dining
room, which is usual in Bangladesh. Adjacent to
this space is the first of two private terraces and a
multifunctional space that can be used as working
space or an additional living room. The bedrooms
and bathrooms are accessed via this space. The
main bedroom has closet space and an ensuite
bathroom. Additional storage rooms and dedi-
cated parking space for these dwellings can be
found in the underground parking garage.
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3F Concept plan

The third floor or rather the level above the first
three floors is designed specific to the different
cluster heights. In clusters with many levels, this
floor is largely a copy of the second floor with
middle income housing units. For lower clusters,
some of the middle income dwellings are swap-
ped for the first of two floors of the higher income
duplex units.

The flexible layout of these 120 sgm dwellings are
in line with the ones on the lower floors with the
main difference being the added floor above one
of the square volumes which is accessed through
a in-house staircase. Having two floors of the

same stacked above each other, creates the pos-
sibility for a double height space. The voids abo-
ve the dining or living space gives the dwellings a
more spacious and luxurious feel, fitting with the
higher income households' lifestyles. Also fitting
with their lifestyle, higher income units are offe-
red the possibility to have back-to-back parking
spaces in the underground parking garage if they
would like to.
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4F Concept plan

Where each specific cluster has a varying layout
for levels above the first three floors, the circula-
tion for every cluster switches from large galleries
around the courtyard to smaller platforms which
serve two housing units. This is because residents
that have their dwelling above four floors, are less
attached to the courtyard due to the increasing
distance to the space.

Two tower-like volumes will appear from every
cluster with each varying in height. The highest
gallery is covered with green roofs, protecting
the residents from sun and rain. The platforms
themselves have brick jali screens on both sides

to allow ventilation while offering a pleasant cir-
culation space between the units. Solely the 120
sgm higher income dwellings can be found on the
fourth floor. In the case of the lowest towers, the
highest duplex level can be found here and in the
case of the highest, an extra higher income level
with additional rooms and large terraces over-
looking the clusters are situated on this floor.
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4F Detail plan
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The fifth floor and in some cases the top floor,
green roofs and duplex are found. The highest le-
vel of a duplex contains the largest bed and bath
rooms. When even more living or sleeping space
is needed for these income groups, the void can
be transformed into a separate room with access
to the private terrace.

In addition to the private terrace, a larger covered
terrace is located on this floro. Residents can en-
joy the open views and do outdoor activities here.
These terraces are recessed from the main buil-
ding facade and are surrounded by green roofs,
generating a cooler environment.

From this floor, the structure's setback volumes
are clearly visible. The multiple floors' layouts
have been increasingly transformed from having
a ground floor with large urban volumes into a top
floor consisting of smaller towers. The various
commercial and communal spaces on the lowest
floor serve the public and lower income classes,
the highest floor provide higher income groups
optimal living spaces.
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Construction Material palette

The project is made of selected materials that
are used widely in Bangladesh and can be local-
ly sourced. Some sustainable material choices
aren't yet possible in Bangladesh, but therefore
alternatives are used or less sustainable materials
are compensated with greener choices in other
parts of the design.

The load bearing structure consists of cast-in-
place concrete columns, beams and floors. Alt-
hough not the most sustainable friendly mate-
rial, the use of concrete is inevitable since some
clusters are eight floors high and need the mate-
rial's strength. To compensate for the concrete,

walls between the columns are filled in with AAC
blocks and finished with painted cement plaster.
These blocks are lighter and more environmental-
ly-friendly than concrete and fire brick. However,
fire bricks are actually used for the jali screens sin-
ce not much material is needed and the more sus-
tainable CSEB blocks cannot withstand rain on its
surface. The large platform is constructed from
reclaimed bricks from the Sylhet area. Terracotta
tiles are used for the upper floors’ galleries since
these are lighter than normal fire brick.




Construction Vegetation palette

Besides construction materials, the project’s ap-
pearance is enhanced by the use of various types
of greens. To achieve greater sustainability, plants
and trees that are native to Bangladesh should be
used. Species that are imported are less sustaina-
ble since they have to be transported from further
away and might not grow optimally in this tropical
and humid climate.

Philodendrons, calatheas, and ferns are incorpo-
rated into the galleries around the courtyards sin-
ce these can grow easily in the planters and offera
lush feel to the space. Vernonias or creeper plants
are used in some of these planters as well to cre-

ate a curtain like effect and more privacy. Sedums
in combination with other mentioned vegetation
are used on the roofs of galleries and dwellings.
These are great for absorbing rain water and iso-
lating by cooling down the roof. Palm trees are
mainly used for the green strips in the bazar whe-
re other plants are also planted for a greener and
cooler environment. In the courtyard, lower vege-
tation in the form of grass fields are located where
people can do activities on.
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Cobnstruction Fragment + details

100 mm organic mulch layer
400 mm organic soil mix

2200x800x90 mm teak wooden door

190x90x90 mm red reclaimed fire brick

190x90x90 mm red reclaimed fire brick

10 mm mortar layer

15 mm bituminous waterproofing membrane
150 mm cast-in-place concrete slab

15 mm steel reinforcement bars

45x80mm mild steel
drainage gutter

—— 1% slope

Construction Ground detail

On the ground floor where the platform meets the
open courtyard, multiple materials come together
to achieve the desired appearance.

Reclaimed fire bricks are placed on top of the load
bearing concrete ceiling slabs and walls of the
underground parking garage. To protect these
concrete walls against too much rainwater, gravel
protections and a non-woven geotextile membra-
ne are added on the outside. By placing the bricks
under an angle, rainwater will be directed to the
steel gutters alongside the dwellings' facades.
Facade openings like doors and windows con-
sists of locally sourced teak wooden frames

600 mm gravel protection layer
1 mm non-woven geotextile membrane

15 mm bituminous waterproofing membrane
320x640 mm cast-in-place concrete beam

200 mm pvc overflow drainage pipe

Vegetation, mulch layer and soil mix gives the
courtyard the ability to function as a wadi. The fire
brick jali screens surrounding the courtyards are
not load-bearing and therefore one layer of brick
is more than sufficient. These open screens crea-
te an interesting and contrasting effect compared
to the solid plastered dwelling walls when light
shines through it.



Philodendron

N ‘

30 mm mild steel
drainage pipe

190x90x90 mm red reclaimed fire brick

300x300x10 mm terracotta ceramic tiles
10 mm mortar layer
5 mm bituminous waterproafing membrane
150 mm cast-in-place concrete slab

15 mm steel reinforcement bars|
20 mm red painted cement plaster

D 1% slope

350 mm organic soil mix
100 mm gravel filter layer
1 mm non-woven geotextilel membrane

15 mm bituminous waterpraofing membrane
150 mm cast-in-place concrete planter

15 mm steel reinforcement bars

20 mm red painted cement plaster

Construction Planter detalil

The galleries surrounding the courtyard are made
of a similar construction order and materials as
the one on the ground floor. However, instead of
having heavy fire bricks as surface materials, less
material can be used by incorporating thinner ter-
racotta tiles. These pair well in colour and feel with
the brick jali screens.

The planters around on the edges of the galleries
are casted with the concrete floor slabs and be-
ams. In the planter, soil mix provides an environ-
ment for the plants to grow in. The gravel under-
neath is used as a filter layer. To avoid the planter
to overflow with water when there’s heavy rainfall,

steel drainage pipes are used to get the water to
lower floors and planters in a cascading way. Geo-
textile and waterproofing separate the vegetation
soil and gravel from the concrete. The concrete is
not being left exposed but is covered with painted
cement plaster to create a desired red colour and
look to contrast with the green vegetation in the
planters and complement the brick screens.

200 mm red painted
mild steel pergola

5 mm mild steel coping
50 mm teak wooden slope

Sedum + Vernonia

100 mm organic soil mix
50 mm gravel filter layer
1 mm non-woven geotextile membrane

15 mm bituminous waterproofing membrane
50 mm polyurethane insulation board

1 mm polyethene damp barrier membrane
150 mm cast-in-place concrete slab

15 mm steel reinforcement bars

20 mm painted cement plaster

Construction Roof detail

Solid walls consisting of AAC blocks and painted
cement plaster as interior and exterior finishes will
extend to the concrete load-bearing structure on
the top floors. Here, a higher concrete beam to-
gether with a wooden slope and a steel coping
form the parapet detail.

On the concrete roof slab, a mix of sedum and
other vegetation is used to cool down the volu-
mes. Soil mix and gravel layer is therefore needed.
Underneath, a layer of geotextile and a bituminous
waterproofing membrane protects the underlying
polyurethane insulation that sits on the polyethe-
ne damp barrier layer.

20 mm green painted cement plaster
600x300x200 mm AAC blocks
20 mm cement plaster

To cover the larger terraces of the higher income
dwellings, a steel pergola is used. Since these ter-
races don't align with the columns of the load-be-
aring structure underneath due to the added
green strips around the terraces, a lighter material
than concrete needed to be introduced. An addi-
tional sedum layer and red paint, will give this se-
parate structure an appearance that matches the
aesthetic of the design.
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Construction Cluster plan

In order to see how the different building techno-
logy aspects play together in a cluster, a glimp-
se should be taken of a typical floor construction
plan and a section.

The plan shows the second floor where four mid-
dle income dwellings are situated. These are se-
parated from each other via open slits that in two
cases house the vertical circulation. These shafts
are constructed from the same materials as the
housing units: concrete for the structure, AAC
blocks as infill and painted cement plaster as the
finish layer. Green galleries and terraces create
a stark contrast to the more urban image of the

dwelling facades. This is even better visible when
looking at a section. The vegetation in the plan-
ters around the courtyard especially, makes the
centre of the cluster feel like an oasis. Hanging
plant curtains and brick jali screens with strategic
openings create a more playful appearance than
the cluster’s outer facades. This is done to create
a hybrid of modern architecture design principles
with vernacular elements native to Bangladesh.
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Construction Cluster section
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Structure Cluster plan

The primary load-bearing structure consists of
casted-in-place concrete columns, beams and
floor slabs. The choice for this material is made
since some clusters have more than four floors
and more strength than brick is needed.

Each of the four dwellings blocks a repeated
structural plan with a grid of 6400x3200 mm.
Then, these blocks are connected with each other
via galleries and terraces which use half the grid
size: 6400x1600. Both the galleries and the ter-
races are overhangs and supported by extending
the interior beams outwards. The planters are ca-
sted simultaneously with the beams.

Calculating with rule of thumbs, the columns di-
mensions are 320x320 mm and 2,8 m high. The
height of the longest beams are 1/10 of the lon-
gest span and therefore 640 mm high.

Since the AAC walls function as stability walls
and the floor slabs are made from concrete just
like the beams and columns, the design functions
as a RCC structure. Two concrete elevator cores
add an extra element of stability and extend all the
way down to the parking garage.
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Shading Cluster plan

Due to the tropical climate in Bangladesh, rain and
sun create unbearable conditions in different peri-
ods of the year. Therefore, dwellings and transiti-
on spaces should protect the residents from the-
se climatic issues.

All the galleries and terraces are covered by lar-
ge overhangs. Smaller overhangs are situated
on top of the windows on the side facades. Brick
jali screens in front of bathroom and kitchen win-
dows offer protection from direct sunlight infiltra-
tion and add privacy. These screens are also used
for the vertical circulation shafts and around the
galleries to accommodate for a shaded access to

NrAaN

the dwellings. When the angle of the sun is lower
during the winter, these cast beautiful filtered light
beams onto the surfaces of the transition spaces.

Moreover, the two streets of each cluster are qui-
te narrow so sun shading will occur naturally and
improve the climate between dwelling blocks. The
courtyard on the other side is provided with suffi-
cient sunlight when residents do want to enjoy the
warmth and brightness of the climate.

Covered
circulation

Shading Cluster section

Vertical
shutters




West
shutters

Shading West elevation

East

window

_

Shading East elevation

Looking at the elevations on the urban scale, you
see how most of the shading features around the
custers’ courtyards are also implemented on the
outer facing facades. Overhangs and brick jali
screens generate protection against sun and rain.

The streets between clusters are narrow so they
provide residents shade. Ground floor verandas
on the periphery of the clusters, offer an additio-
nal protection against rain.

Since the conditions of the south and west faca-
des are different than those of the north and east
facades, with more direct sunlight throughout the

days and month, extra shading is needed for the
windows that don't have overhangs or jali screens
in front of them. Fixed vertical wooden shutters
work better than horizontal shading features and
add shading without blocking the views from the
window. The south and west facades therefore
appear different than the other two facades with
a more closed image but with the needed protec-
tion against the sun.
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Ventilation Cluster plan

In Bangladesh, dwellings are in general cross ven-
tilated. Kitchens and bathrooms need to be placed
alongside the facades for that reason. In my case,
this is done on the sides where the added brick jali
in front of the windows offers an additional priva-
cy element when ventilating.

The vertical circulation spaces and galleries con-
tain brick jali screens on the sides whereby the
four slits in the cluster are kept open for ventila-
tion. Since there's not really a predominant wind
direction in this area, wind is able to flow in various
ways and creates a cooler microclimate in and
around the courtyard.
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For the urban plan, cluster slits are aligned so wind
flows are not blocked. The linearity of the unob-
structed bazar let coller wind from the pond and
the canal flow through the plan. Smaller streets
between the clusters also provide ventilation in
the other direction. The underground parking ga-
rage is naturally ventilated by an enclosed open
shaft behind the main circulation stairs.
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Water Cluster plan

Every year during the rain season, an immense
amount of rainfall hits the area. The water of the
pond rises with about 75 cm and affects the inha-
bitants of Laladighi. Homes and roads get flooded
which negatively impacts the area'’s liveability.

To avoid this, rainwater should be retained and reu-
sed. This is done in two underground water tanks,
one general and one when fire breaks out, where
water from the galleries and terraces is collected
via gutters and pipes on the side of the dwellings.
This water is then pumped to the overhead water
tank on the top of a cluster tower, which is used
as the main water supply for the households. The

project is therefore focussed on reusing the rain-
water by the residents as much as possible. Grey
water of the kitchen and bathrooms is filtered by
an area with helophyte near the waters around the
cricket field. Black toilet water is first transported
to a septic tank from which it will eventually be
cleaned by the helophyte and the water can flow
freely into the soil.
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Water East-west section

To pond

Water North-south section

To tackle the problem of the floods during the rain
season, the six clusters are placed on a 80 cm
high platform so dwellings and other ground floor
spaces don't get affected. Most of the rainwater
will be guided via gutters to the water tanks.

Rainwater that falls on the grass of the courtyard
and on the bazar's middle green strips, is able to
flow directly into the ground and function as a
wadi or sponges. If the groundwater rises too high
as a result of these absorbing places, the water
from the courtyards is directed through large drai-
nage pipes and via the bazar into the pond and
the canal alongside the cricket field.

When the planters around the courtyard galleries
are flooded by the amount of rain, the water flows
via pipes to underlying planters and eventually
the courtyard grass. These small streams create
a cascading waterfall like effect where the abun-
dance of water creates a visual pleasing effect for
the residents. Instead of actively fighting the wa-
ter, people are encouraged to live alongside it.

To canal

Water Urban plan
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Pond New landmark for the Laladighi area



Alley Connecting existing surroundings to the bazar



Alley Connecting existing surroundings to the bazar



Bazar Primary public and commercial pedestrian spine



Bazar Primary public and commercial pedestrian spine



Courtyard Gallery access for dwellings on the upper floors
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Courtyard Sunlight infiltration during the dry season



Courtyard Cascading waterfalls during the rain season



Terrace Offering unique views over the urban landscape
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Terrace Offering unique views over the urban landscape



Canal Activating the periphery of the cricket field



Canal Activating the periphery of the cricket field
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Courtyard Gallery access for dwellings on the upper floors

Courtyard Gallery access for dwellings on the upper floors

Courtyard Sunlight infiltation during the dry season

Courtyard Cascading waterfalls during the rain season
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Terrace Offering unique views over the urban landscape

Terrace Offering unique views over the urban landscape
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Canal Activating the periphery of the cricket field

Canal Activating the periphery of the cricket field
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Graduation topic

The Global Housing graduation offers students
the skills and knowledge to tackle (housing) is-
sues in the Global South through sustainable
design. For my project, | tried to uncover how ar-
chitecture can solve socio-spatial issues and im-
prove the quality of living in urban areas throug-
hout Bangladesh.

In Bangladesh, the process of rapid urbanisation
is causing the construction boom of isolated resi-
dential structures and accompanying dead street
edges. This results in the segregation of various
socio-economic groups. My aim is to develop a
housing scheme where these different groups
can actually co-exist in a non-segregated built
environment. Learning about the culturally im-
portant transition spaces and incorporating these
into my design, helped me in achieving this aim
during the process.

Transferability aim

Since the phenomenon of increasing segregation
of different socio-economic groups is also occur-
ring in other parts of the Global South, my gradu-
ation project will contribute replicable valuable
social, professional and scientific knowledge. In-
stead of creating a one off masterplan tailor made
to the specific design plot, | focussed on creating
a housing cluster which ideas can be used in other
urban contexts throughout South Asia.

The concept of replicability is supported by the
managerial strategy made for the project. The
existing inhabitants of the informal settlement get
the opportunity to set up a community organisati-
on which will have the control over the redevelop-
ment of the site. This way, communities in poorly
self-build settlements are given the chance to im-
prove their living conditions by being relocated in
modern dwellings that are arranged in a traditional
way through transition spaces.

Of course, these new kinds of housing clusters
were designed by me, someone who's an outsider
of South Asian culture. Having visited Bangladesh
for only two weeks, it's possible that such desig-
ned housing scheme fails to achieve the desired
aim of coexistence. To avoid this, the architect, me
in this case, should develop the design in collabo-
ration with local stakeholders like members of the
community organizations. This way, a more ethi-

cal solution can be posed for the development of
new well-integrated residential structures.

Methodology shift

At the beginning of the project, my proposed re-
search questions and methods focussed on in-
vestigating the characteristics of transition spa-
ces in Sylhet specific. Setting up the research
plan made my research rather convergent. That's
quite normal however. As Nelson explained later,
the research process is similar to the shape of a
Martini glass where a divergent phase is followed
after the initial convergence.

This process of divergence started to begin du-
ring the field trip. Here, | discovered that the main
problem is often caused by the lack of transition
spaces in modern dwellings compared to traditio-
nal housing typologies. Doing the site exploration
in Laladighi, | stumbled upon harsh segregating
elements, like high solid walls and closed gates in
front of newer apartment blocks, that are used in-
stead of transition spaces. This led to a slight shift
in my research where | began to focus more on the
problematic state and effects of these perimeters.

What followed was a broad analysis of the bor-
ders and boundaries on my specific site through
the use of photographs and first-hand observati-
ons. Back home, | tried to illustrate these findings
into drawings such as sections and plans, to get
a sense of the context before starting the design
process. Understanding the often problematic
conditions of newer builds and comparing them to
the conditions in more traditional housing, taught
me that adding porous boundaries to transition
spaces could possibly play a key role in genera-
ting the coexistence between different communi-
ties. Later in the process while testing and discus-
sing various designs with this approach, | came
to the conclusion that this possibility turned out
to be true and really valuable. For example, verti-
cal circulation spaces dedicated for middle and
higher income groups, were now softly divided
from lower income dwellings through open brick
jalis instead of high solid walls. This decreases
the sense of segregation while still providing pri-
vacy and security between different communities.

Research and design
Analysing case study projects from late Indian
architects Charles Correa and Raj Rewal where
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traditional South Asian architecture elements like
transition spaces are mixed with modern visions
on how communities should live, formed the main
concept for my project (see previous page). For
example, Correa's hierarchy of (semi-)public and
(semi-)private spaces showcased how various
scales and places affect individual and communal
interaction. Therefore, | introduced four main ty-
pes of spaces with each space occupying a po-
sition in the public-private realm: the private ve-
randa, the semi-private galleries, the semi-public
courtyard and the public bazar.

During the tutoring sessions, a lot of thought and
discussions went into optimising these spaces
and therefore my overall design. At times, working
on many different scales simultaneously was qui-
te challenging since optimising one of the spaces
often led to a decreased quality of the other spa-
ces. For instance, implementing too spaced out
courtyards resulted in a cramped public bazar due
to the limited size of the plot. Therefore, as my tu-
tors said, it's often about finding the sweet spot in
sometimes contradictory conditions. Continuing
the research while designing and being more pre-
cise in my investigations, helped me to find these
optimal spots.

Project development

The evolution of the design is best explained by
going thorugh the various iterations of the most
significant part of the project: the replicable clus-
ter. Here, the multiple aspects included in this stu-
dio have shaped the project'’s design.

Prior to the P1, | was somewhat convinced to im-
plement a courtyard typology to the structures
when reading about the multi facet importance of
courtyards as a transition space. | introduced four
dwellings blocks with each containing a 12x16m
enclosed courtyard (see next page). Stacked re-
cessed housing volumes around these courtyard
provided the blocks to have more daylight and
ventilation. During the P1 however, Dick told me
the courtyards were likely too large so little com-
munal feeling of intimacy and belonging is added.
Nelson therefore suggested me to explore fewer
and smaller clusters instead.

For the P2, | came up with six smaller clusters
which could be attached to one another to form
the masterplan. This iteration contained largely

the same kind of setbacks around the courtyard,
but since the 8x8m courtyards were smaller, a lar-
ge increase in dwellings was achieved. Although
the feedback from Marina was quite positive, Nel-
son suggested to me to test if the design was the
optimal trade off between density and liveability.

The weeks after the P2 and being confronted with
the building technology aspects of the project,
eventually made me realise that the amount of
daylight and ventilation were suffering from the
density. At first, | was a bit reluctant to change lar-
ge parts of the design since | didn't exactly know
what elements | should change to solve the issues.
During a meeting where | discussed the manage-
rial strategy with Nelson, he insisted me that my
dwellings should be larger and target more the li-
festyles of the specific income groups. Therefore,
| made some big changes like implemented less
setbacks which caused the dwellings to be larger
and having more terraces provided. Moreover, the
clusters were no longer attached to each other in
the urban plan which helped creating more streets
and better dedicated circulation spaces. Slowly,
the initial issues were getting solved.

These results and the new cluster design were
eventually met with positive feedback at the P3.
Afterwards, a lot of time went into fine tuning and
exploring the best ways to showcase and convey
the vision of my design. The later part will play an
even bigger role in the coming weeks after the P4.

When | look back, getting told that my dwellings
were too small and therefore my design wasn't
working, resulted in the project's biggest jump
forward. This taught me that sometimes you do
need setbacks to push you (and the project) fu-
rther. | often get a bit too attached to my initial de-
signs and therefore the progress frequently slows
down. Now | can appreciate critical feedback
more since I'm able to better understand the value
and outcome it will have in the long run.
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P2 8x8m courtyard (6 attached clusters)
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P1 Courtyard is too large for sense of belonging
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P2 Ventilation and light suffering from density

P3 More outdoor spaces and larger dwellings




Q6L S9ouUala)oy




Publications

Abdel, H. (2021, March 17). Bat Trang House / VTN Architects. ArchDaily. https://www.archdaily.
com/958554/bat-trang-house-vtn-architects

Chapekar, P. (2022). Belapur Housing by Charles Correa: A sense of home and community. RTF |
Rethinking the Future. https://www.re-thinkingthefuture.com/case-studies/a3735-belapur-housing-
by-charles-correa-a-sense-of-home-and-community/

Chowdhury, T. (1998). Segregation of women in Islamic cultures and its reflection in housing: A study
of spaces for women in a Bangladesh village. Shelter, Women and Development: First and Third World
Cities, 338-346.

Hasan, M. R. (2022). Urban planning in Bangladesh: Challenges and opportunities. The Business Stan-
dard. https://www.tbsnews.net/supplement/urban-planning-bangladesh-challenges-and-opportuni-
ties-362911

Ramnath, N. (2019). Mumbai housing colony that Charles Correa designed as ‘a mirror of the nation'’
is focus of new film. Scroll.in. https://scroll.in/reel/927644 /mumbai-housing-colony-that-charles-cor-
rea-designed-as-a-mirror-of-the-nation-is-focus-of-new-film

Rana, M.M.P., &llina, I.N. (2021). Climate change and migration impacts on cities: Lessons from Bangla-
desh. Environmental Challenges, 5,100242.

Singh, R. (2015). Understanding transition spaces. www.academia.edu. https://www.academia.
edu/19852235/Understanding_Transition_Spaces

Singh, S. (2023). Post-Independence Delhi architecture: Tara apartments- an oasis in the real sense.
Nirman. https://www.nirman.com/post-independence-delhi-architecture/#gsc.tab=0

Varma, R. (2015). CIDCO Housing Navi, Mumbai (IN). Delft Architectural Studies on Housing. https://
journals.open.tudelft.nl/dash/article/view/5029/4599

Wong, W. S. (2016). Effects of the Building Code on construction and design of Hong Kong residen-
tial buildings in the colony. MATEC Web of Conferences, 68, 13006. https://doi.org/10.1051/matec-
conf/20166813006






