APARTMENTS AND CLIMATE ADAPTATION IN MUMBAI

‘l |

I |
. e :
| B, | / |
\II‘ ._,___,__7_57__::“__,__ j/ ‘II |
_L = - II |I‘

(41) Height of Compound walls

Reimagining Housing Through Climate And Regulatory Transformation Sudhir Phadke Flyover T e oy e
£ | // rT‘{ il 7_”""“«\\__‘_‘\ : Kitchans, store rooms and stai cases:- E;%ZETEEZ: length of 30 ft. on either side
| | (b) The open spaces for the above purposes shall alternatively be as follows:- X<3-6"
233 e M
| e
RESEARCH QUESTION i
How do DCR's shape the spatial affordances of apartments in Mumbai to adapt to the changing / 4
climate and everyday life? | /
RESEARCH OBJECTIVES I g ,
- To analyse how DCRs shape housing builtform. I \\/’ |
- To analyse spatial affordances of apartments to adapt to changing climate and everyday life e ™ a b))
z"f @ ".‘ | W () In case of residential flats cither in purely residential zone or AN W Not more than one-third (1/3rd) of the area of
of households. 8 JISVNS N L e N | N ase - oL R | NN [i:z:ézif%it:izigagf;ge}z::itiznT:saz:
- To articulate the imp|ication5 of shifts in DCRs vis-a-vis climate ada ptation of apartments. L SNy Ny - N R L A BN ey e e permisile s ofthe conesubect o olowng

,."’ = i . - 0 iy / ! Lo L TR Ry i Ean g Nk (g R l ; R , |
f . el i Tl { B 2 > R e Ba 51 TN Be s e 20 TR | I“ H : N o A
/ ; N A / / i Sl b /i ’f 7| = : LR 2 e Seati 7y II s TN ’ el [ i (i - d) That the maximum projection of the balcony shall not
| 7 p - £ y i e by - | / : \ &, ) X S5 L 5 i oA X AR 5 3 e b PO p
/ / g ~ A / i ; / e : ) s L EREN b b ) / yan SAHETIIL D o f LN ceaeeN Nl | excee d 4 ft.
/ / o 7 e y T / — « 4 e St | f 3 S NIl p
i g / ¢ - - i / gl Py e > S St 57 Sk e | ) P 2 4 §
B / ; - < S / : ; . : ! G o S s S B 4 VB { .
' / / & . / B - J : s g s D : Iz AN o :
/ s / e : 4 M7 3 e 7 < ; 6 4 I gy J
j -/ et ] ! N z )
/
/ i N 4 9 N
.

f,-"f ;'f/;’ “/“m\ '/ x<bft
/ ’,-"l : '{H /B
f/. f/; — i e T (11) Open space provision in residential zone
. . . . . . . . (b) There shall be minimum open space of 15 ft
ThIS th@SlS EXamines hOW SUCCessive Development Control Regulatlons in M Umbal have Shaped the >/ J 7‘“~~»/ / “'“'7#»&_ RSN N TS o AN Nt N e - M N NG N o e e g e o e e, e e s
spatial character of apartment housing by studying key parameters such as FSI, setbacks, height iy | i
. . . . . . fr I~ '\‘7{_1_\‘&_\ rf’ i
limits, open spaces and balcony regulations. These factors influence the building envelope, ground <305 Generous setbacks and low FS! in 1967 allowed more open, percolable ground.

permeability and the everyday capacity of households to adapt to changing weather. To understand ' i~ /h_%f L ’

how shifts in regulations translated into changes in housing form and climate adaptation, the study / \_f: Dahisar river
focuses on Daulat Nagar in Borivali East, a neighbourhood that embodies the overlap of multiple ’ /

regulatory periods. Three buildings from 1970, 1991 and 2018 were selected as case studies, each &
reflecting the rules of its time. Through these examples, the research shows how changes in regu- " T ——————— ermmartrimme
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@ Re;iqential gnd Commercial Zones; shall be 2.0m above the level of the centre
(a) Building having length, depth upto 40 m.- The open line of the front street. A boundary wall upto 2.4m.

If x/y < 40m, height may be permitted if the top 0.9m is of
- open type construction, to facilitate through vision.

lations altered spatial possibilities, patterns of inhabitation and the lived experience of climate. The
findings reveal a gradual shift from earlier forms that supported climatic comfort and flexibility
toward newer forms that prioritise density and restrict everyday adaptation.

Side and rear open space = H/3 on all sides

¥
add 10% above 40m
Min = 3.6m, Max = 20m
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Building Skins

(29) Table 10 A - Front set-back from Street
Line/Plot Boundary

10% of the floor area. uptol0%

(9) Lifts-Lifts shall conform to the provisions given

below and to the provisions of sub-regulation

(2) of Regulation 46.

(i) At least one lift shall be provided in every building
more than 16m in height. In case RN
of buildings more than 24m high at least two lifts AN
shall be provided. Ju

6) Areas not listed above ;
island city - 3.0m
elsewhere - 4.5m

(31) (1) Height vis-#-vis the road width.- (23) (1) Open spaces in residential and commercial layouts-

a) -In any layout or sub-division of vacant land in a residential and
commercial zone, open spaces shall be provided as under:

The height of a building shall not exceed one and
half

tmes ta:fjtt";:'r:f:n:;v{'f;:t"; t:: street an which it (i) Area from 1001 SQM. to 2500 SQM. - 15 per cent
q P (ii) Area from 2501 SQ.M. to 10,000 SQM - 20 per cent

space. . He15xy oV (iii) Area above 10,000 SQM. - 25 per cent

Island City - x = 10ft
Suburban Mumbai - x = 15ft

D/ W = H/3 on all sides
upto 40m except front + add
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space

1/3 of Plot
area

Island city - 3m T gl L

Suburbs - 4.5m 2) »Santi Sadén Building, 71'991 - Comrises of two wings, A (G+2) and B (G+6) - 1991 DCR increased FSI and included balconies into FSI, reducing spatial adaptability.

Open Spaces

Min = 3.6m, Max = 20m

(48) (8) Refuge area
a) (i) The refuge area shall be preferably provided within building line at
floor level.

H = 1.5 x road width H= 3 x (RW+FQOS)

Height
Restrictions

(ii) In case of high rise buildings having height more than 32 m, first
refuge

area shall be provided at 24 m or at 1st habitable floor, whichever is
higher.

Thereafter, the refuge area shall be provided at every 7th habitable floor.
The

(41) Side and rear open space in relation to the height of the building for light and ventilation
(i)Residential and Commercial Zones-

a)The open spaces on all sides except the front side of a building shall be as follows:

For height of the building upto 32m and for plot up to 1000 sq.m or where average
width/depth of plot is less than 20m, side & rear marginal open space should be :

Min - 3.6in case of Residential building & 4.5m in case of commercial building subject to H/5.

D/ W = 38ft < 50ft; x = 10ft, y = 17ft - 35ft
D/ W < 38ft; x = 6ft - 10ft, y = 17ft - 35ft,

D/ W = H/3 on all sides
upto 40m except front + add
10% above 40m

D/W < 20m
D/W > 20m

H/5,
H/4,

x,y=H/5

Set backs
Min = 3.6m,
Max = 12m

Min = 3.6m, Max = 20m

Island city

(43) Height of Buildings

(1) Height vis-a-vis the road width- The height of a s
building shall not exceed three times the total of the
existing or prescribed width of the street on which it
abuts and the required front open space.

H<3x(Kx+y)

Floor Space
Index

(24) Boundary wall and main entrance:

Suburbs

(ii) Main Entrance-The main entrance to a plot accommodating a
high rise or a special building shall be at least 4.5m wide and shall
be so designed as not to obstruct easy movement of a fire-engine
or truck. The entrance gate to it shall open inside and fold back
against the compound wall.

x> 4.5m

6) Areas not listed above ;

island city - 3.0m
elsewhere - 4.5m

(41) Table 18
A - Front set-back from Street Line/Plot Boundary
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3) Saikrupa Building, 2018 - G+10 Highrise Building 2034 DCR increased FSI and heights, shrinking open spaces to minimal setbacks.
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HOUSEHOLD ANALYSIS

1) Shilpar Building, 1970

| studied one ground-floor and one top-floor household in each building
to see how floor level shapes adaptation. Ground floors face flooding and
adapt through spatial changes, storage extensions, lofts, and waterproof
materials, while top floors deal with heat and dampness using damp-
proofing and moisture-resistant materials.

In the 1991 building, the ground-floor household faces frequent
flooding, using foldable beds and storing fewer grains, while the top-floor
household struggles with heat and poor airflow from west-facing windows.

3) Saikrupa Building, 2018

s

s il

In the redeveloped high-rise, families reconfigure their 1BHK and 2BHK
units to maximise space. Although the DCR allows larger windows, lower
floors remain dim, forcing heavy reliance on AC and artificial lighting.

Inhabitation Of Space

The household added lTri

a loft over the kitchen i
and bathroom  ofter |
the 2005 flood, AL

The kitchan WIS
repurpesed as o living
spoce  for the eider
brother's family,

Al the oclivies for the
eldar  brather's  family
happan in this room which
wis edrlier a kitchen

Earlier kifchen was shared
by both famiies. Now only
alder brothar’s family uses

w .
the kitchen. E—E I__ .
ll' ~

back for privacy.

younger brother's

SHILPAR BUILDING, 1970, HOUSE 1 GROUND FLOOR

The living spoce wai
converted info a
reom far the younger
brother's famiby,

Currently, this raom is not in
wse as  the younger
brother's fomily moved to
Dahisar 8 years ago,

Elder brother's family is not
allowed to wse the room, It
is always kepf locked

Parfition wall was
added 10 vyears

Back side mostly wsed os
sforoge Refrigerafor, washing
machine, cupboord of the

farmily.

Building enfrance of
1 the house is nof used l |

by the family,

Household Challenges

Warms appecr in
the tap waler,

Bafore the first flood, all ouwr

furmiture was made of wood,
Everything  waos
during the fiood

destroyed

In 2005, the woter initially rose up

o the door leve

l. H receded affer

2-3 hows and flooded ogain, this
fime reaching up to the level of
fhe ceiling fans.

For aight days after thea

flood, we hod no wera desirovaed in the
access o woler or ficocs.
elecingty

The anfire kitchan is e
te  prevent leckages
and dampness,

Adaptation Strategeis

We need to repaint our house
envery five yaars

The ground floor room feels
comparatively cooler during the
summer Decause the old

Al aur alectorme flams

héers

help retain a cool termparature.

In 2019, Noods  stuck
again, with water rising
to 3 to 4 fest,

LRCICE

In 2005, everything in
(o181} house WS
destroyved:  nathing
rarmcined intact,

Dompness  persists
on the wialls
throwghout the
Y.

Our lefts serve s sofe

5 to protect owr

valuables during floads,

before the fliood.

The kitchen ceilng is
sagging and pulgng.
farming visible cracks,

We used kodoppao stone for the
cupboord to enswre it is not domaged.

wWe need to empfy our fridge

Al the blonkets and bedding ore
shifted to the loft. Dunng monscons
we keep it on the sofa otherwise it is
kept vnder the sofa.

The sofa s mode of
stainless steel to - prevent
damage during floods.

A lorpauling sheat is ploced
over the balcony during
The monsoan seasan.

SHILPAR BUILDING, 1970, HOUSE 2 SECOND FLOOR

Inhabitation Of Space
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STa Drying of clofhes
A L ['_—j in balcony, living room
|\ 1 1 and bedroom,.
e .
Doughter-in-low uses the — 4 ~ o )
bedreom for resting in the | E Flowr grinding is done in
aftermaoon, @] — the living raam.
Additional shebves were Il il J Cupboard was shifted fo
added in the balcony fo [ | | lI____ the balcony due to less
store grains. e - Space,

Household Challenges

Walls become  Jamp Enfire celing was Cracks are visible on the :fﬂk'ﬁ-:?c" . d{mm
and fum Hiock due to covered with fungus walls, throwgh which small ﬂlf‘ﬁ'ﬁn"‘r R
rmioisture. which was cleaned insecls amerge. cluring rains.
by thee son.
Clothes are dried inside Kitchen is dark Working in the kitchen
fhe bedroom and living throughaout tha bacomes difficult due
room during rains. dey. to poor ventilation.

Adaptation Strategeis

A Eodoppa stone_shelf is built in the
baolcony to store groins thot are not
used daily. Kodoppo stone is chosen
due to its resstance to dampness,
maisture, and fungus in the house.

Dholpun file  cladding s
installed in the balcony o
prevent dampness.

Wrought iron bed with a timber-like
finish and wrought iren cupboard is
uwsed 1o prevent the damage
typically seen with wooden
furniture.

They remove the woarms
by throwing water on
them and by cleaning
with rag

The entire kitchen is filed
to prevent leakages and
dampness.

A chalk called Laxmoan
rekha s used to prevent
insects from coming through
the crocks.

Granite B used for the
top of the storage unit.

RESEARCH CONCLUSION

Earlier setbacks provided more ground to absorb water, allowing it to
percolate and improve airflow.

Older homes, with balconies and open spaces, offered buffers against
the elements and allowed for informal, low-tech adaptations.

Open spaces have diminished, this has resulted in harsher climates.

The building skin which afforded climatic conditions has been reduced.

Open spaces have diminished, this has resulted in harsher climates.
The building skin which afforded climatic conditions has been reduced.

DCRs have modernised housing and maximised built forms and prioritise
infrastructure resilience.



THESIS ARGUMENT CONCEPTUAL STRATEGIES

Sectional studies across the east—west and north—south
axes show how neighbouring buildings shape the site’s solar
exposure. The west side remains heavily shaded for most of the
year, guiding the use of a protective balcony skin projected to
" respond to sun angles. On the east, window forms are rethought
lff_%zz to bring in soft morning light while filtering low angle glare.

Building on the insights from my research, the thesis argues that older apartments demonstrate
greater adaptability to climatic changes due to their inherent spatial flexibility, while newer buildings,
prioritise maximising built-up areas.

NORTH SOUTH WEST EAST

KEY DEMONSTRATIONS

- Reimagining apartment type. What is the nature of housing that can effectively respond to '\,_‘,,: , North—south analyses further refine the building’s massing to
emerging climatic conditions while supporting everyday needs? SUN ( HEAT) Al - balance light, shade, and openness. These insights generate the
- Rethinking DCRs that prioritise flexible and adaptive spatial configurations. ‘ - project’'s core strategies, shaping the planning and facade to

oo o ™~ §:ﬂ - enhance comfort and respond sensitively to the site's climatic

DESIGN INTENT

Saxeny il context.

The design intends to rethink the apartment type and the DCRs through the lens of climate. It explores
how housing can move beyond maximised efficiency to become adaptable, flexible, and responsive to
changing weather and everyday life.

RAIN

(3287 Enmcr X P RmIvas |
FSI (1970) - 1
Area of Plot - 942.84 sq.m
Total Built up area - 942 sq.m
// No of Apartments - 24 flats
Balcony size - 1.2m x 3m

Type of apartment - 1RK
Area of apartments - 330 sq ft & 380 sqft
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v @ Vertical louvers on the southwest act as a
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