PARTICIPATORY OF CO-LIVING
TU Delft

[ An elderly-friendly affordable housing system for Lakkatura]

Lakkatura, Sylhet, Bangladesh




Sylhet City
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Lakkatura Tea Garden Community, Sylhet

1 Lakkatura Tea Garden Community

2 Lakkatura Muslim Moholla Jame Mosque
3 Slyhet Govt High School

4 Substation CEEC

5 Malinicherra Jame Mosque

6 Hindu temple

7 Lakkatura Tea Garden Health Center

8 Lakkatura Mosque

9 Lakkatura Primary School

10 Chowkidekhi Mosque

11 Syed Nasir Uddin Mosque

12 Al-Ansar Arbic & Bangla Teaching School
13 Mazar Gate

14 Pre-Cadet Academy

15 Syed Nasir Uddin School and College

16 Showpanloy

17 Badambagicha Jame Mosque

18 North Primahalla Jame Mosque

19 Syloti Language Center

20 Jamiatul Abrar

21 Bengali Language Center

22 Gous Uddin Government Primary School
23 Sylhet International Cricket Stadium

24 Lakkatura Tea Garden Mountain

\

74 Houses in Lakkatura Tea Garden Community
Pond
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EXISTING COMMUNITY TYPOLOGY

Residential houses

Community mosque

Community pond

Existing river

Village road



SHEN
ofereteton
oS iaese ks
S
SGRLRARIS
(KKK
) \lete
S N\

.

22
o
oo
5
25

A
P00
35
55
525
9%
35

<5
SRS
RRLRIXR
TRIRRLLILLS
CHHLRIARRIK
EIAREER
<
&5

3%
%
ol
b3 s
5%
0
S5
K2
%

255
52
555
5
‘9.
X
%
5
55

PO

/
=
%
7

7%

3053
R K XK
#f

XX

0%
£
'.Q
£
O
X
505
2%
&

Sole) M.
KRS
(5558
LRI e
KAKHEY -

T

DR

Potetes

Iotetel

e
e
SIS
KKK

%
X
<
:?2

o9
B2

o
53
2%

<

R RRR AKX
:#:6:“ - A’¢ XY
e

<
< ON
SN

ELEL
!
otele?

N
3
Lo5e%s
X
s

o
O
55
it
55
<

PEZALL KKK,
RS
RRRAHT
.- Se%e|

N
b
53

oo

Po%)
%S
e

29555,

O
0
2
X2

<

7S

255

o2
S

.
s
255
5
7
05
2SS

s
X

ERX
2%
5%
S0t
2588
/
&
X

S

O
25
KR
s
555
%5
botede!
ESFD
o0teiee%

%5
%%

S 000, 0.0

RREKREES
RSN

oqgggggx
5%

SRR

P

ety PEIRIAGE

(RRRKARRS, . SRR

eleteleieteielrie sl sl e elatete;

Pesstotetotetetotorete® KRR
SRS LSRRI

2

X % X
\We¥% o505 %%
Sesegesesetes; R
B 09,0, 0. o IR AN
\S%etetetteet 15eteistete’
NG

Village road

- Community internal road

Community pavement

7o
Sododeted

-
T3

o av%
T<s

0250,
XN
‘oleteds

o%cte
TeSocete:

25885
RS
SR
<X

%
5
5
%5
%
KL

LR
X
5%

5y

«‘Vi’\z
SRR
R e
%&0‘0@090 %

<

X KK
i

XS
XS

<5

25

K5
X5
555
S
S5
RS

RIREOOR IS Contour lines
‘0‘9.\\00'0.00‘00 X
hogeses!

RSO
000,06 g

5
XS

Pavement topography

m Dwelling cluster
\\\:

NESENRNRNN ~ Area for Amenities

COMMUNITY CIRCULATION PROPOSAL



EXISTING COMMUNITY TYPOLOGY
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Residential houses

Courtyards

Community mosque

Community pond

Existing river

Village road



- Cluster
|:| Area for amenities

D Commercial area along the road

Contour lines
mmmm— River

KRR Circulation road and pavement

. Community pond

I have followed the original road layout of the community, adding parallel roads along the
contour lines. Smaller roads connect the area and follow the natural contours to make
walking easier for pedestrians. I've also expanded the original community hub around the
mosque to strengthen its role as a central gathering point.

Additionally, because the existing houses are mainly courtyard-style, I have continued

this tradition in my design. The housing clusters are arranged in a U-shape with central
courtyards to support community interaction and gathering.

HYPOTHESIS




SITE MODEL WITH PLANNING
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Housing unit 1:

Three-floor unit with 4 bedrooms

Target: Big famiy with different generations
Area: 100 m2

Residents: Maximun 8 people
12.5 m2 per person

Elderly facilities: Accessible toilet
Elderly room on the ground floor

Attic space plan

First floor plan

Ground floor plan
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Housing unit 2:

One-floor unit with 2 bedrooms

Target: Family with different generations
Area: 37.5 m2

Residents: Maximun 4 people
9.375 m2 per person

Elderly facilities: Accessible toilet
Better to be located on the ground floor

Ground floor plan
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Housing unit 3:
One-floor unit specially for single elderly/elderly with special needs
Area: 25 m2

Residents: Maximun 2 people
12.5 m2 per person

Elderly facilities: Accessible toilet
Located on the ground, independent unit

Ground floor plan
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RAMP 1:20

Number of unit: 12 family unit + 2 elderly unit + 8 worker unit per cluster

Number of people: Maximun 84 people

GROUND FLOOR PLAN
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Residential area: 512.5 m2 for ground floor area;

1212.5 m2 floor area

Common area: 237.5 m2

Circulation space
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1212.5 m2 floor area

Number of unit: 12 family unit + 2 elderly unit + 8 worker unit per cluster
Common area: 237.5 m2

Residential area: 512.5 m2 for ground floor area;

Number of people: Maximun 84 people

1:100

GROUND FLOOR PLAN

4 ELDERLY UNIT

5 COMMON SPACE

6 PUBLIC STAIRCASE

7 RAMP FOR WHEELCHAIR

8 WATER TANK & CLUSTER LAUDARY
9 SHARED HOUSEHOLD SPACE

2 UNIT 2
3 UNIT 3
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Housing unit 4:
One-floor unit with 2 bedrooms
Target: Young family

Area: 40.625 m2

First floor plan

Residents: Maximun 4 people
10.15 m2 per person

Younger generation’ family can be located on the upper floors
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Housing unit S:

One-floor unit with 2 bedrooms
Target: Young family

Area: 46.88 m2

Residents: Maximun 4 people
11.7 m2 per person

Younger generation’ family can be located on the upper floors
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FIRST FLOOR PLAN

1:100
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Circulation space
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1:100

FIRST FLOOR PLAN

5 STORAGE AREA

6 TERRACE

3 UNIT 3
4 PUBLIC STAIRCASE



Housing unit 7:
Individual room with shared facility space

Target: Seasonal workers
Area: 75 m2

Residents: Maximun 6 people
12.5 m2 per person

Seasonal workers can be located on the attic space

Attic space plan
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ATTIC PLAN

Circulation space
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ATTIC PLAN

1 UNIT 1

2 WORKER UNIT 1:100
3 SHARED SPACE ’

4 SHARED KITCHEN

5 TOILET

6 PUBLIC STAIRCASE

22



Unit for seasonal workers

CLUSTER - LIVE UNDER THE SAME ROOF
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Number of dwelling cluster: 26 in total;

12 family unit + 2 elderly unit + 8 worker unit per cluster

Number of different unit types: 6

Average floorspace area: 1312.5 m2 floor area per cluster;

237.5 m2 common area per cluster

Percent of dwelling space/cluster space: 84.7%

CLUSTER - PROGRAMATIC DATA
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Social-Spatial Data

Existing situation

Community area: 5.7 ha

Original residents: 124 family; 744 people
250 seasonal workers

Original density: 130.5 (residents/ha)
26.3 (units/ha)

Original FSI: 0.15
Original GSI: 0.15

New community planning

Community area: 5.7 ha

Residents: 364 families+416 workers; 3146 people
Including 104 single elderly people

Density: 551.92 (residents/ha)
100.35 (units/ha)

FSI: 0.6
GSI: 0.33

Area for Amenities: 11190.5 m2
Ratio of amenities/resident: 37.8 (m2/person)

Ratio of open space/resident: 16.36 (m2/person)
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DEVELOPMENT PHASES

Existing houses
Residential cluster
Cluster common space

Commercial unit

Temporary apartment
Nursing building

Community hub

Road

AREE == B |

PHASE 1:
TEMPORARY APARTMENT & COMMERICAL

There will be a building functioning as a temporary
apartment for residents in Lakkatura. During the construc-
tion period, people can move into the apartment for a transi-
tion. Commercial units along the community road will also
be built in the first period.

PHASE 2:
CLUSTERS ON FLAT LAND

The construction of the whole community will be in several
parts. Clusters locating near the road and relatively on flat
land will be built first.

PHASE 3:
CLUSTERS IN THE HILL

The whole construction of new housing system.

PHASE 4:
NURSING & COMMUNITY HUB

After the construction of housing clusters, the temporary
apartment will be changed into a nursing building for those
dependent elderly people. There will be medical care service
especially for them. One community hub will be built next to
the mosque, also functioning as additional housing area for
seasonal workers during tea harvest time. 29
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VEGETABLE PLANTING RESIDENTIAL SPACE COMMON SPACE ROAD COMMON SPACE RESIDENTIAL SPACE DRAINAGE DITCH

SECTION BB’
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TYPICAL CLUSTER ON FLATLAND SMALL ROAD WATER COLLECTION COMMON ELDERLY RESIDENTIAL CLUSTER ADAPTED TO
BETWEEN CLUSTERS TANK SPACE UNIT UNITS THE TOPOGRAPHY

SECTION AA’
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FOUNDATION
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FOUNDATION-FLOOR

3 Floor substructure

2 Floor main structure

1 Base

4 Flooring

Wooden subfloor slabs (Karoi tree, thickness 32

Timber joists are connected to the beams as

supporting elements for floor slab.

Timber beams are nailed to the columns which

Concrete footings are located following the grid.

mm) are located onto the floor supporting structure.

connect to the base; concrete floor beam are poured

to connect with the base.
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COLUMN-BEAM
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3 Beam 4 Beam substructure

1 Colump . . 2 Brick load-bearing structure
After finishing the construction of foundation and Brick wall will be constructed on the concrete Timber beams are connected to the column system. Timber joists are added to hold the weight of floor
slab.

floor, timber column (Ironwood) will be construct- structure to build up the service core (toilet and
ed on the floor structure. kitchen).
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3 Rafters 4 Purlin

2 Roof beam

1 Column and beam

Timber purlins are added to the rafters in order to

support the roof envelope.

Timber rafters are set on the roof beams in the angle

of 25°.

Timber columns and beams are located for the attic

space to hold the weight of roof structure.

After finishing the construction of column and

beam system, it comes to the construction of roof

structure.
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TIMBER ROOF STRUCTURE

BRICK SERVICE CORE

TIMBER COLUMN-BEAM STRUCTURE
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Fromt Elevation

BANGLA BATON ARCHITECTURE

Bangla baton is a traditional architecture style in Sylhet region. It is easy for the local residents to build their
houses with this style due to its modular construction technique.

Iron sheet roof

Hip roof structure with wood
purlins

Wood wall frame as Baton

In hetween lkra reed walls

WOODEN COLUMN&BEAM

CI SHEET ROOF

Half masonry brick walls

Plinth magonry work

BRICK WALL

Earthquyake
solution

Day lighting and ventilation
through lhigh window

Ventilator with
Mosquito net

Pre fabricated, durable,
modular construction

MASONRY FOUNDATION

Wood panel

Ikra reed wall

Cement-mud plaster

Color coating

Light weight
Frame structure

Low thermal materjal Rain water collection
ceiling system
WOODEN FRAMED WALL

38
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DETAIL SECTION - FOUNDATION 1
1:10

Finished wooden floor (Karoi tree) 25 mm q
I||
q
Wat fle .
atetprootiayet : Bamboo woven facade
Wooden subfloor slab (Karoi tree) 32 mm :
L
Nail to connect the subfloor and joist : _ _
| Wooden frame for woven part
Steel plate to connect the joist : _
torthe timiber beam | Nail to connect the frame to subfloor
L
i Wooden frame for the wall
-1
u u
@ @ @
-] ® ° ] @
P .
Timber floor beam (Ironwood) 250*150 mm
Timber joist (Ironwood) 150*75 mm
i Ip—— Timber column (Ironwood) 150*150 mm
I | S U-shape steel plate 260*150*10 mm
150 mm Steel supporting welded to the baseplate
,EI. . : ::j;.::: OO R Steelbaseplate%OO*G@O*lOmm
Jas - pohy 358 S % P TS G e BB 58 5 ) S o
4 S o
a )
A SN SD S
4 J% A - = -“Ancharbaltio.connect.thelplate tolthe bage:
% 4
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Timber beam (Ironwood) 250150 mm

Wooden subfloor slab (Karoi tree) 32mm

Finished wooden floor (Karoi tree) 47 mm

Timber joist (Ironwood) 150*75 mm

— Nail to connect the
subfloor and joist

DETAIL SECTION - FLOOR AND WALL 1
1:10

Wooden ceiling (Karoi tree) 15 mm

Acoustic insulation (Strawboard) 150 mm

T~
>~
~_]

=
N
N

e
"N

Wooden frame for the wall

Nail to connect the frame to subfloor

Wooden frame for woven part

Bamboo woven facade

Bl = 5 = 5 = 5 = =5 =5 5 =5 &5 &5 &5 B &8 &5 &5 &5 &5 &#B 68 &#B 68 &5 &8 &5 &7

40




Thermal insulation layer (Wool and straw) 100mm

Waterproof layer CI sheet roof /

Wooden rafter (Ironwood) 225mm

Wooden purlin (Karoi tree) 50*100mm

e Steel conpection between two rafters

K
) A 0 . : P
/ \ Nt ° U-shape steel connection for rafter & beam

\ \ 1 ) Timber beam (Ironwood) 300%150 mm
g

TR YT AT %

Bamboo woven facade

Wooden frame for woven part

Wooden subfloor slab (Karoi tree) 32 mm

Nail to connect the frame to subfloor

Y Wooden frame for the wall

\‘ | { \ | | | / | {

/(\ KN /3\ SN ) ( N X ) (\ K AN /) \ N /) ( M NN /} \
OO OCC) 0000 I )G ) )L )

Timber joist (Ironwood) 150*75 mm i

Wooden ceiling (Karoi tree) 15 mm

DETAIL SECTION - ROOF 1
1:10

41

Acoustic insulation (Strawboard) 150 mm
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Finished wooden floor (Karoi tree) 25 mm
Waterproof layer

Wooden subfloor slab (Karoi tree) 32 mm
Nail to connect the subfloor and joist

Steel plate to connect the
joist to the timber beam

Brick load-bearing wall 337.5 mm

Concrete slab 120mm

AR T

AT, T e S z&x@zvx‘w g

Timber joist (Ironwood) 150*75 mm

U-shape steel plate to connect timber beam

and concrete beam

DETAIL SECTION - FOUNDATION 2
1:10

Waterproof layer
I Cement Screed layer 10mm
Tile 600*600*28 mm
M‘» &7 &y ﬁ &y Q N \// &
4 44 a4 44 4
<4/_\\» <L ) <
N
4 A
fISN Anchor bolt to connect the plate to concrete beam
4 4 ]
14 qﬂ
44
a8
q N2 i Concrete floor beam 360*340 mm
g =
2
ay 0
NS b
44
%
U <4
Sz : lumn 340*340
a/ 4 Concrete column mm

a4

oo

Reinforcéd concréte foundation:::
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Concrete slab 120mm

Waterproof layer

Cement Screed layer 10mm

Cement window lintel

Wooden window

Cement window sill

Exposed brick loadbearing wall
337.5mm

Waterproof layer

Tile 600*600*28mm

DETAIL SECTION - FLOOR AND WALL 2

1:10

Tile 600*600%28 mm
&
Jas Jbs
4 a/

Concrete floor slab 120 mm

[~

Concrete floor beam 360*340 mm

44
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( Water supply pipe & Drainage pipe
\
\ /
\\\v/ S/
Wooden window (openable panels) 400 mm
( ]
AR T
]
1
Exposed prickloadbearing wall 340 mm
Waterproof layer 5 mm '
% VSN DOOVANS VST U Tile 6007600 mm i
4 § I
- //_\\
L : Wooden door 2100*850*50 mm <\J,/‘ i
I
8 o I L I I— I I I I
L1 i
==
Lime plaster layer 10 mm
Daub layer 28 mm
Steel plate to connect
wooden frame wall and brick Woven bamboo frame
FRAGMENT PLAN - BRICK LOADBEARING WALL e columnn Cronupes) 150 100 %
1:10 Timber frame (Karoi tree) 50*150 mm /F&







CI SHEET ROOF

WOODEN FRAMED WALL

(WATTLE AND DAUB)

FIXED FRAMED FACADE

FLEXTABLE FRAMED FACADE

47

BUILDING ENVELOPE



WATTLE AND DAUB CONSTRUCTION

Part 1: Prepare the framework and weave the wattle

In this construction, the wall framework is made of wood, and the material of wattle is bamboo. Bascially two

kinds of local bamboo will be used as the horizontal slats and weaving strips.

Bambusa tulda
Diameter: 40-100 mm

~
~
~
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~

Slats for horizontal rails

Length: 1000-2000 mm
Width: 25-50 mm

\]

Strips for wattle weaving

Length: 1000-2000 mm
Width: 10-20 mm

01 Bamboo forest

02 Cut down the bamboo

03 Cut the bamboo into slats

04 Bamboo slat dimention

Height: 2.5-3 m

/

Timber wall frame

Spacing: 300-500 mm

Thin bamboo strips for weaving

™

Horizontal slats

Timber wall frame

N

05 Bangla Baton wall frame dimention

06 Connect horizontal slats to wall frame

07 Weave the bamboo strips

08 Wall framework and wattle

48




WATTLE AND DAUB CONSTRUCTION

Part 2: Prepare and apply the daub

Materials of the daub are all natural sources from the local context, and are also easily used by local residents.

i : Reiﬁforce the earlh mixture
i = YNVASTeS:
— R e
. o, JT\:\\\\‘ N : ,Grasg
; . o e
/X 50 %@ e é;?ﬂ} >
: P L . :
Y // \ESCQ( o s - Dust
/ £ L8808
o8 / ERZEN e
ey 5
e Shg _;@,/
\\\ B X i i 5 i 3 i s 3 g ¥ g4 i i
: \\,\\ -~ Rice Husk -~ : oo Straw Bibers : -~ Soiland Mud
Throw away
01 Soil and e Gorm e held 02 Remhiove debris 03 Cut the straws into pieces 04 Material for the daub

‘ ihiclfné&fof the d’aub:.lof;“i(). mm. i ; : . \\Q\

05 Mix and stir the material 06 Set the mud for 2-3 days 07 Plaster the daub to the woven lattice 08 The daub mixture to both sides 09 Smooth the surface
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WATTLE AND DAUB CONSTRUCTION

Part 3: Plaster and finish the wall

In order to prevent the cracking and ensure a stronger wall, lime plasters are applied to the walls. It is also
breathable, allowing moisture to evaporate rather than becoming trapped, which can help prevent issues like
mold and dampness.

01 Limestones 02 Put the limestones into the water 03 Cut the jute rope into strands 04 Mix lime plaster with jute

Y

R\

e
e

05 Set the daub until semi-dry state 06 Plaster the lime on daub wall 07 Lime plaster for 6 times 08 Cure and dry the wall 20
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Timber column 150*150 mm

Wattle and daub construction

Timber frame (Karoi tree) 50*150 mm
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BAMBOO FOLDING FACADE SLOPE ROOF

The woven bamboo facade and folding walls could enhance the air circula- By raising the roof, spaces could be created to let fresh air into the upper
tion between the interior and exterior space, creating better ventilation attic space. This design could increase the capacity of natural ventilation to
conditions indoors. cool down the interior space since the CI sheet roof will generate heat due

to 1ts metal characteristic.

CLUSTER VENTILATION
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CI sheet roof
Thermal insulation layer (Wool and straw) 100mm

3 Waterproof layer
Wooden purlin (Karoi tree) 50*100mm

Wooden rafter (Ironwood) 225mm

U-shape steel connection
for rafter & beam

P = mm = om ==y =\
1
! ~—&
: Steel roof gutter k
1 / ( (\\ | )
1
I / \ \\
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§ = s ® Timber beam (Ironwood) 250150 mm
e
s v | — e
Steel connection to the roof structure
N—
N e
Downspout
Steel cl:
eelcamp Connection to the column
<]
Timber column (Ironwood) 150*150\Vm
DETAIL SECTION - ROOF 2
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RAINWATER COLLECTION
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water to the service cores for household activities.

CLUSTER WATER CYCLE

The rainwater is collected from the roof and storaged in monsoon season. Each
cluster will have two water tank for collection, and pump and pipes to guide the

SERVICE

Sewage system
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COMMUNITY SEPTIC TANK
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Sada koroi
(Albizia procera)

SHADE TREE

Shade tree is a strategy for tea garden to modular
the environment of the tea ecosystem.

Kalo koroi Sissoo
(Albizia lebbek) (Dalbergia sissoo)

Akashmoni
(Golden shower)
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FRUIT TREE

There are some fruit trees in Sylhet are also tall
and evergreen, which could provide both shading and fruit production
for the community residents.

Mango Jackfruit

Litchi
(Mangiferaindica) (Artocarpus heterophyllus) (Psidium guajava) (Litchi chinensis)

Guava
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FLOWER TREE

There are some common flowers and flower trees grow in Sylhet listed below,

Royal poinciana
(Delonix regia)
Height: 12 m

which are suitable to grow in the community.

Rose of sharon

(Hibiscus syriacus)
Height: 2-4 m

Black locust

(Robinia pseudoacacia)
Height: 27 m

Japanese cherry

(Prunus serrulata)
Height: 3-8 m
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COMMUNITY PLAN FOR KUCHAI
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