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Abstract: Concerns for the future of our environment, with regards to climate change, scarcity of resources,
population growth, and globalization are growing, weedealternative solutions as to how can we reduce the
negative impact of all the above on the planet while catering the needs of the mass. Only recently has there been
debates if or not vernacular and traditional aspects of architecture can be the keg teghired change.
Courtyards and open spaces are one of the attributes of vernacular architecture that needs to be discussed in the
above context. The importance of these spaces had already been proven for different climatic conditions. However,
there isa need to justify this kind of open space typology in the lights of contemporary architecture of a
metropolitan city like Delhi which is having a diverse urban fabric, a high rate of influx, and also cultural
diversification. Given that the most common agldtable architectural typology is the dwelling, and it is subjected

to a rapid transformation concerning its built as well as use. The following case takes into consideration the
residential open spaces of Delhi through a comparative study of resideatietyard spaces of Delhi hence, the

paper tries to form a conception of open spaces in the residential typology of Deliidepstndence and hence,

tries to study the dwellings of the same time dating from the 1950s till date it also provides #reareasight to

the reasoning of flattening of built forms that have
what are the possible solutions to this through the understanding of courtyard spaces and use its functional benefits
like comfort and a sense of belongingness.
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[. Introduction

The research started as an attempt to understand whether or not open spaces are required in today's urban
plan and if yes how the conception of thegpen spaces manifests in spatial expressions that are peculiar to a piece
of the urban fabric. Despite of humerous external factors the entire spatial conception of a region responds to its
culture, social character and urban system. Some architecblarto correspond to these peculiarities while some
fail to. The paper tries to study these peculiarities in spatial organization and spatial character of courtyards in Delhi
through its contemporary residences and hence would try to provide recommendhtio could be used in
constructing residences of the same nature.

The aim of the study is to prove the relevance of
study and analyse its characteristics to providermmguendations for toddys b ui | t

Il. Material And Methods
The purpose of the study is to identify, analyse and understand the evolution of courtyard spaces and their
adaptability in contemporary times based on tangible and intangible elements taking Delhi as the primary area of
study.
2.1 Study Location: Residential building within the territorial boundary of Delhi
2.2 Study Duration: February 2020 to June 2020
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2.3Subjects & selection method
8 Residential buildings were chosen in order to understand the conceptimuriyfard spaces with respect to todays
urban fabric of Delhi.

2.41Inclusion criteria:

1. The pagr will analyz buildings which are already constructed andvei#hin the geological limits of
Delhi.

2. The buildings considered for case studies are-podéependence (195@020) and are of same nature in
terms of area, context and user for a better comparative analysis.

3. All the drawings will be collected from secondary sources and retemocumentation will be done.

4. Detailed analysis of considered castadies will be done on the basis of derived parameters from the
following literature study.

2.5Exclusion criteria:
1. Only 8 case studies were done as for the lack of time and sources.
2. Out of eighti 4 case studies were the modern case studies dating between 1950s to 2000s. and rest were
from 2000s till date.

2.6 Procedure methodology
STEP 1: A literature review

The dissertation was initiated as a consequence of thoreaglings based on the topic of residential open
spaces. Literature in the form of dissertations was sourced from the net. Even, though studies similar to the one
presented in this literature have already been taken place in different forms, still thisatd@s is unique. The
dissertation focuses strictly on pastependence contemporary courtyard dwellings of Delhi and their evolution
through time.

STEP 2: Selection of study area

Due to lack of time and sources site was chosen such that most ofaleddte secured through secondary
sources. Also, if the needed site should be accessible. For the same reasons Delhi was chosen as it is politically and
culturally quite diverse and also was near to the author's college.

STEP 3: Selection of sample and saple size

To undertake information from secondary sources due to shortage of time dwellings with similar physical
characteristics were taken. The case studies were taken such that their areas are almost the same, users are the same,
all belong to dense faio of the city distributed at a different part of the cities. Minimum 4 case studies were
allowed so considering that 4 modern and 4+rud¢pendence dwellings were chosen.

STEP 4: Analysis and Inferences

There are many studies related to dwellings diyelaeen done so identifying the gap and providing some new
results was necessary for that typically new construction was taken and analysed based on its tangible and intangible
elements including site, plan, form, material, user, context and enclosurésegd parameters will be explained

and then will be used

2.7Relevance of Study

Courtyards spaces have been present through ages, its form and attributes got modified although its basic
function remained the same. These spaces are particular to splaifate, location, and user, and with the
degrading climate, the urge to-ttdnk and redo these spaces have emerged. There have been a lot of studies on
courtyards but those concerning dwellings of a composite climate in a metropolitan city like elhdisbeen
done. Also, there is a need to study the conceptual attributes of spaces along with climate is very necessary for the
holistic development of this kind of architecture. These facts stigige relevance of the stufilj.

2.8 Problem statement

Unbuilt spaces are an important part of built spaces andveisa. Both go handn-hand but often these
unbuilt spaces are neglected and treated as leftover spaces. Today with increasing population and decreasing land
area we tend to build memum livable space but we confuse these livable spaces strictly with built spaces which
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had resulted in monotonous flat architecture with almost no cultural identity. The attributes and function of open
spaces need to be utilized to its full potential.cAlhere is no particular visible language in today's construction of
Delhi and buildings are a mere repetition of each other with not so improvise western notion. This has two major
impacts first is the degrading lifestyle of the user and the seconlihisite degradation on a larger level. Everyone

is talking about sustainable design, green design contemporary design but very few are fully aware of whats going
on and hence they fail to correspond to the context and climate. There's solely a fractiriteéta, designers

talking about sensible, communitlyiven architecture that may bring a change in this kind of practice of
architecture.

With the passage of your time, attributes of culture, people, situation, society, necessities have modified,
therdore there is a need to understand this trend and correspond to it. Building while not considering the past
evidence is not a solution we have to reasonably study past evidence and work on their possible adaptation.

2.9Background

A courtyard can be defideas an open space present within a building. It is a place within the premises where
people are a part of its built as well as unbuilt nature by the means of his routine activities. Or in other words, it can
be considered as an extension to several diftegictivities that are performed. Every dwelling is an expression of its
userbs lifestyl e, economic status, and soci al influenc
user in terrs of its spatial requirementg].

Traditional dwellings are an appropriate example of the abtated text. They were not necessarily built by
an architect but still, there every single part was given a thought. Each space was having multiple uses and users.
This led to an efficient desig. These buildings are a benchmark for to
knitted to the society as well as had a very good interaction within. They were planned such that that they were
complete as an individual unit as well as can act as actioeunit when required. The spaces were flexible.

Courtyards were one of the most prominent features of these kinds of dwellings. Numerous scholars have
already proven that these spaces are very important for the overall comfort of residents. Restwsd kinds of
houses has proved their efficiency in terms of contextual response, climatic needs, and spatial requirements of
people. Urbanization has caused a decline in these kinds of individual residences with common open spaces. Over
the years theransition is witnessed in design reflecting changing needs, cultural shifts, chalayes,irand
expectations of people. The actual meaning of courtyar
tries to understand and analyse the sigaifce of the courtyard form in the contemporary area and its possible
modern adaptation.

The courtyard function depends upon its location, size, scale, proportion, and user. So, all these parameters
must be studied along with its physical features tondefiertain parameters on which courtyards can be designed
today.

2.10Focus of study

The study aims at understanding Del hids redeptdenti al
study of spaces at a micro and macro level was performed dlyzarg project drawings obtained through
secondary sources. This analysis was performed to ascertain suitable correlations and overlaps between the case
studies to the identified parameters conducive to activity and usage patterns.

In Delhi, there had alays beenatwaway r el ati on between Aindividual and
to DDA plotting to todayés experimenting contemporary
vernacular on the type of construction happening. Andflgrificant aspect of the architecture of Delhi has been
the high rate of inflow of foreign cultures and technologies coupled with migrations and increasing population. So,
to understand Delhi architecture, the study of the time of the built with the eseriomic and social background is
very crucial.

This study focuses on residential dwellings since they posses the following characteristics:

1 The typology of the building that influences the psychology of a man most is a dwelling.
9 Delhi has a diverse natiof houses.
1 Delhi is a highly dense city with a large influx of people coming and leaving the city.
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Considering today's environmental issues there is an urgent need to reframe the basics of architecture that we follow
and what better it could be than itads lessons from the traditional vernacular of the city.

The 8 selected case studies are, divided within the period ranging from the 1950s to the 21st century. The
starting 4 did not involve architects while the latter was designed by eminent architbcsemsitivity to the user
regarding formal and informal interactions coupled with climatic and social aids.

As discussed, the dwellings in Delhi, for this study have the following characteristics in common
A. Open spaces

It had been made sure tredt the dwellings have one or more open spaces in the plan, although it can vary
from verandas, atrium, courtyard, gardens, and patios. The case studies taken have tried to secure some green areas
to be in harmony with nature. Some have been lived upetbdkic requirements of the user in terms of character it
should have imparted some have not. The study would try to quantify these characters and draw some inferences.

B. Multifamily usage

All the dwellings chosen are catering to multiple families atnzetiln the following cases, they all are
different generations of the same family. This provided flexibility in design to incorporate common spaces for
interaction at the micrtevel and insertion of open spaces in it.

C. High-density lowrise community

With the low viability of land giving open spaces is a bigger challenge in comparison tdefsity
societies so all the dwellings are a part of the dense fabric of the city with maximum utilization of land available.
This allowed for more innovative dgsi strategies.

2.11 Parameters of analysis

For a detailed analysis of the response of courtyard spaces concerning the neighboring built edge in the 8
selected case studies, there needs to be common parameters on which they can be analyzed for which the
background study has been completed in the previous literature.

2.11.1Tangible elements

Tangible elements are directly affecting the physical characteristics of the space including climatic comfort,
accessibility, circulation and effective transitionrfr@ne place to another
Site area
Built area
Figureground
Architectural elements
Climate
Air movement
Scale and proportiefhe scale of an open space affect the perception of the user as to how he
perceives the building element and space relative to @hes in its vicinity. Scale and proportion define
the characteristics of any space through its size. While the scale relates to the user, the proportion relates to
the position and surroundings of any object.
i Degree of the enclosuiEhe degree of enclosairof space is a measure of its volume that is
experienced by the user. Be it small or large it harvests feelings and reactions of human beings. It creates a
feeling of intimacy, cohesiveness, protection, and security.

=4 =4 =4 -4 -8 -8 -9

i Degree of permeabilityln responsdo any space degree of visual and physical interaction is
known as the degree of permeability.

i Spatial organizatiohlerarchy The arrangement of various elements in respect with one another

in a given plane is Spatial Organization

i Constructional elemenT his includes doors, windows, etc.

i Aesthetics The aesthetics of space are shaped by many factors, such as color, light and shadows,
and material expression

1 Function

i Vegetation Amount and type of green spaces and plants present and their purposetor effe

Facade/shading deviceBype and use of different devices and their effect on the space.

2.11.2Intangible elements
Intangible elements include psychological and visual attributes that affect how the user perceives certain
space
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9 Culturalimplications

1 Social implicationsHow society influences space.

1 Contextual responsélow every space responds to its context in the form of form, space, quality, etc.
- Safety it is important that the space is safe despite its openness and also themrss af individuality and visual
pleasure as the user accommodates the place.
- Visual treat
- Psychological and perceptual effect

2.12Comparative analysis

The 8 selected case studies are divided majorly into 2 categories the first one is-dnhitect built post
independence dwellings which showcase the condition and understanding of open spaces just after colonial rule and
economic slowdownof 1990. The other part is modern dwellings built by eminent architects through the
surroundings and useare the same for all.

Agarwals Residened 957

Sunil Batras Residenc&968
Joshis Residene& 993

A multiple floor Residence2008
House B1232014

Brick veil- 2015

Cleft house 2016

1/18 house2017

2.12.1Reason for Selection

=A =8 =8 -8 -8 _-8_-9_-°9

1950s 2000s

Agarwal& Residencel957

This is a residence built in the very next decade of independence. This house form shows the effect of
migration in the city through its architecture. It has the minimum aesthetics and displays the need for quick and
efficient howse form whickulfils the basic requirements of a house then.

Sunil Batraés Residence1968

This residence was built in the 60s when the situation was comparatively stable so this house displays the
comparatively modern technique along with side offsetsdidition to front offsets and rear offsets that were there
before.

Joshis Residence1993
This is a house built at the time when the economic slowdown struck India. So this house portrays how can
with minimum ornamentation and available means gpertes can be designed in the dense fabric of the city

A multiple floor Residence 2008
This was chosen as it portrays a typicallti-storeybuilding that was being built at that time with no modern
intervention and much thought given to nature and btrilitly according to bydaws.

The 2000still now

House B123 2014
This house was chosen as these houses have tried to adapt the courtyard and its attributes in a contemporary
manner in the form of atrium terrace gardens and central opencpared with a glass roof.

Brick veil - 2015

This house displays another aspect of courtyard house that were social interaction. This house doesn't
certainly a central common space but has a buffer courtyard space between road traffic dheb\dilhg another
aspect of residential open spaces.
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Cleft house 2016

This was chosen as it portrays a very modern approach towards central social space with modern
technologies and materials. This case introduces a new prototype of a courtyard howsehednid a densely
packed urban fabric.

1/18 house 2017

This project displays how normal design caalso incorporate a courtyard space in the same planning. The
highlight of this project is how different aspects of courtyard spaces like spatial gaopemings, proportions, etc
were tried to be explored.

Design Variants of the courtyvard

Attributes Agarwal’s Batra’s House | Joshi’s House | Multiple House
House

Form rectangular rectangular rectangular rectangular

Shape U shape L shape L shape L shape

Area

No. of 3 3 3 5

Floors

Orientation | SW-NE SW-NE SW-NE SW-NE

Shading overhead overhead overhead Overhead

Device

Water no no no no

Vegetation | no no no no

Aspect nil nil nil nil

Ratio

Function Garden- no Garden- no Garden- no Garden- no
Lighting- yes Lighting- yes [ Lighting- ves | Lighting- yes
Ventilation- Ventilation- Ventilation- Ventilation- ves
FER YER XE2 Playground- no
Plavground- no | Plavground- Playground- | BT ——

: no no
Interaction- no
Interaction- no | Interaction- no

Figurel. Design Variants of Courtyard
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Design Variants of the courtvard

Attributes B123 House Brick Veil Cleft House 1/18 House
House

Form rectangular others others rectangular

Shape U shape L shape I shape U shape

Area 600 SQ ft. 645 SQ ft. 600 SQ ft. 170.5 SQ ft.

No. of Floors | 4 5 5 3

Orientation SW-NE SW-NE SW-NE N-S

Shading roof overhead roof Overhead

Device

Water no no no no

Vegetation no ves no no

Aspect Ratio | 0.375 0258 0.240 0.189

Function Garden- no Garden- ves Garden- no Garden- no

Lighting- yes
Ventilation- yes
Playground- no

Interaction- ves

Lighting- yes
Ventilation- yes
Playground- ves

Interaction- no

Lighting- yes
Ventilation- yes
Playground- no

Interaction- yes

Lighting- yes
Ventilation- yes
Playground- no

Interaction- no

Figure2. Design Variants of courtyard
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ATTRIBUTE B123 House Brick Veil House
Siting
Cleft House 1/18 House
Figure3. Site Study
CASE AGARWAL'’S 1957 BATRA’S 1968 JOSHI’S 1993 MULTIPLE 2008
STUDY
SITE AREA 1377 SQFT. 2840 SQ FT. 1054 SQ FT. 1937.5 SQ FT.
GROUND 936.36 SQFT 1675.5 SQ FT. 731 SQFT. 1431.6 SQ FT.
COVERAG
E
UNBUILT 440.64 SQFT. 1164.5 SQ FT. 505.9 SQ FT. 505.9 SQFT.
AREA
% 0 o o
UTILT 68% BUILT 59.1% BUILT 69.4% BUILT 73.9% BUILT
AREA a- ' 4 p
* BUILTAREA = UNBUILT AREA * BUILTAREA = UNBUILT AREA « BUILTAREA = UNBUILT AREA  BUILT AREA - UNBUILT AREA

RATIOB/W | 1:2.1 1:1.4 1:2.2 1:2.8
UNBUILT
AND BUILT

Figure4. Site Analysis
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CASE HOUSE B123-2014 BRICK VEIL HOUSE- CLEFT HOUSE-2016 | 1/18-2017
STUDY 2015
SITE AREA | 8353 SQFT. 10000 SQ FT. 3512 SQ FT. 6900 SQ FT.
GROUND 6387.8 SQFT 7116.2 SQ FT. 2241.5 SQFT. 55419 SQ FT.
COVERAG
E
UNBUILT 1965.2 SQ FT. 2883.8 SQFT. 1270.5 SQ FT. 1358.1 SQ FT.
AREA
:/JEWJNBUILT 76.5% BUILT 71% BUILT 63.8% BUILT 80% BUILT
AREA
v v \v v
= BUILT AREA UNBUILT AREA = BUILT AREA UNBUILT AREA = BUILT AREA UNBUILT AREA » BUILT AREA = UNBUILT AREA
RATIO 1:2.1 1:2.46 1:1.7 1:4
B/W
UNBUILT
AND
BUILT
Figureb. Site Analysis
SPACE SPECIAL AGARWAL’S BATRA’S JOSHI’S | MULTIPLE
CONFIGURATION 1957 1968 1993 2008
USES OF COURT Offsets, used for Offsets, used for | Offsets, used | Offsets, used
Balcony openings Balcony openings | for for
Balcony Balcony
openings openings
SPATIAL ELEMENTS | THRESHOLD Level difference, Level difference, | Level Level
material change material change difference, difference,
material material change
change
VOLUME open to sky,
CONSTRUCTIONAL STAIRCASE Internal, not opening | Internal, not Internal, not | Internal, not
ELEMENTS to open space opening to open | opening to opening to open
space open space space
ROOF open open open open
DOORS AND WINDOWS wooden wooden wooden wooden
WALL Brick wall Brick wall Brick wall Brick wall
EXPRESSION FACADE DESIGN Plaster finish Plaster finish Plaster finish | Plaster finish

Figure6. Spatial Analysis
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SPACE SPECIAL HOUSE BRICK VEIL CLEFT 1/18- 2017
CONFIGURATION B123-2014 HOUSE- 2015 HOUSE-2016
USES OF COURT Offsets, used for | Offsets, used for Offsets, used for | Offsets, used
Balcony Balcony openings Balcony openings | for
openings Balcony
openings
SPATIAL ELEMENTS THRESHOLD material change Level difference, material change Level
material change difference,
material
change
VOLUME 4 storeys high 4 storeys high 4 storeys high 4 storeys high
CONSTRUCTIONAL STAIRCASE Internal, opening | Internal, not Internal, spiral Internal, not
ELEMENTS to open space opening to open staircase opening | opening to
space to open space open space
ROOF glass Open to sky Glass Open to sky
DOORS AND WINDOWS | Glass doors and | Openings on outer | Glass doors and All the sides
sliding windows | skin and wooden sliding windows are open
doors and windows
WALL Glass walls on Brick walls Glass and 1 side, open
one side and balconies on all from all the
brick wall on sides other
other
EXPRESSION FACADE DESIGN
Figure7. Spatial Analysis
ATTRIBUTE Agarwal’'s House Batra’s House
Spatial Organisation
r — )
VERANDAH m :\rﬁ e H ]
SewweeTe  ae— /J' ) ) VERANDAH
|—
) — ; |
J
Joshi’s House Multiple House
| = -
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SPACE SPECIAL HOUSE BRICK VEIL CLEFT 1/18- 2017
CONFIGURATION B123-2014 HOUSE- 2015 HOUSE-2016
USES OF COURT Offsets, used for | Offsets, used for Offsets, used for Offsets, used
Balcony Balcony openings | Balcony openings | for
openings Balcony
openings
SPATIAL ELEMENTS | THRESHOLD material change | Level difference, material change Level
material change difference,
material
change
VOLUME 4 storeys high 4 storeys high 4 storeys high 4 storeys high
CONSTRUCTIONAL STAIRCASE Internal, opening | Internal, not Internal, spiral Internal, not
ELEMENTS to open space opening to open staircase opening | opening to
space to open space open space
ROOF glass Open to sky Glass Open to sky
DOORS AND WINDOWS | Glass doors and | Openings on outer | Glass doors and All the sides
sliding windows | skin and wooden sliding windows | are open
doors and windows
WALL Glass walls on Brick walls Glass and 1 side, open
one side and balconies on all from all the
brick wall on sides other
other
EXPRESSION FACADE DESIGN

Figure8. Spatial Analysis

Spatial Organisation
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Cleft House 1/18 House
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Figure9. Spatial Organisation
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ATTRIBUTE B123 House Brick Veil House

Spatial Organisation

LWVING AREA ENTRANCE LVING AREA

ENTRANCE

BED ROOMS

KITCHEN

| aToHEN
KITCHEN

Cleft House 1/18 House

ENTRANCE

ENTRANCE

KITCHEN

Figurel0. Spatial Organisation

ATTRIBUTE Agarwal's House Batra’s House Joshi’s House Multiple House

BUILT EDGE

VARIATION IN PROPORTION
AND SCALE

|

b i
i R I T O il
41 1 |60 i
ol 00 il

Figure 10. Built Edge
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ATTRIBUTE B 123 House Brick Veil House Cleft House 1/18 House

BUILT EDGE

VARIATION IN PROPORTION
AND SCALE

Figurell Built Edge

VISUAL CONNECTIVITY

J“"I'"l"
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(I |

‘ Agarwal's House ‘ Batra’s House |
] =
| | =g
« l L 1
-« | —
L [ I |
]
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{ L [ ]
L ] l ||
‘ Joshi’s House ‘ ‘ Multiple |

Figure12.Visual Connectivity, Devloped by author using published drawings
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VISUAL CONNECTIVITY

B123 House Brick veil house

<
‘A\' .
Al TN,
¥a
Cleft House 1/18 House

Figurel3. Visual Connectivity, Destoped by author using publishédawings

Figure14. Spatial Enclosure, De&loped by author using published drawings
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