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How can the existing resilience strategies of communities in Bangladesh, 
developed for coping with monsoon floods, be scaled up to urban housing 
solutions that enhance the ability to withstand more severe floods without 

compromising livelihoods and traditional ways of living?

how do people live / built in Bangladesh?

how to translate this to an 
urban design?

how do people deal with flooding?
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soft approaches

‘soft approach’ - live with the floods
Khudi Bari by Marina Tabassum

‘hard approach’ - control the floods
Deltawerken, the Netherlands

Sultana et al. 2017

Penning-Rowsell 
et al. 2013

Heringer et al. 2022Ferdous et al. 2019

Kamal et al. 2018

Sultana et al. 2017

Gros et al. 2021

Mondal et al. 2020

economic
approach

ecological
approach

technical 
approach

ethnographic 
approach

hard approaches
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‘How the other half builds’

research by Balkrishna Doshi

“Learn, before you respond”

How to design in an unfamiliar context, 
in a place we have only been a few weeks?
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Built upon existing working structures ‘Soft approach’ // living with the floods
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Urban informal settlement along the Surma River, 
next to Keane Bridge, Sylhet
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1 Entrance to hindu community - 2 communal toilet - 3 communal courtyard - 4 
community temple - 5 typical hindu dwelling in this community - 6 small temple in 
front of house - 7 inbetween space, used for water collection - 8 living/bedroom - 9 
kitchen - 10 shared back space behind house for sanitary

LEARNING FROM I places visited
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high density building

but not on a human scale

LEARNING FROM I current solutions
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typology

•	 Dwellings arranged around a courtyard
•	 Courtyards as a shared outdoor living area
•	 Small-scale
•	 Ground access housing 
•	 Small nooks on the façade where you create 

semi-private spaces connected to a shared 
area

•	 Small shops in front of housing
•	 Rooftop landscape

•	 Kitchen in a separate space
•	 Bathroom and kitchen on the façade
•	 Separated living and dining rooms (to host 

guests while keeping women/children or 
private areas separate)

•	 Building in zones, different levels of privacy 
(public, semi-public, private)

floorplans overall
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Build on a higher plinth

Built on stilts

Live on the second floor 

Make room for and use of the monsoon 
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wet season

jan

Harvesting Aman rice 
(late season crop)

Brick klilns
in use

Brick klilns start 
operating againEnd of brick season, 

workers go fishing

Reinforcing 
embankments

Beginning of 
rainwater harvesting

Planting
aus rice

Harvesting
Aus rice Harvesting Aman rice 

(main crop)
Prepare land for 

Aman rice

Return from flood 
shelters

Markets fully reopen

Repairing 
flood damage

Roads in use againBuilding temporary bridges 
/ elevated platforms 

Peak monsoonStart monsoon Post monsoon

Schools closed or 
follow altered schedules

Use collected rainwater for 
cooking and bathing

Fishing in flooded fields

boats as transport

Reparing boats, 
nets and other flood 
season equipment

feb

dry season

mar apr may jun jul aug sep oct nov dec
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India

Bay of Bengal

Sylhet

Dhaka

Chittagong

India

BhutanNepal

Myanmar
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Population
Area

659.138 people
26,50 km2

SITE I Sylhet
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Location in the city

Surma river
Keane Bridge

SITE I Sylhet
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Sylhet Railway Station

Bus station

Osmani International Airport

Train track to Dhaka

Sylhet-Dhaka
N208

Sylhet - Sunamganj

Sylhet -
 Tamabil

N2

N2

R280

Train track to Chhatak Bazar 

SITE I connectivity
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Commercial
Mixed use
Medical
Education
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connect north to south by 
extending the commercial 

/ market zone

add green and 
recreational space

continue pedestrian 
street along river
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flooding in Sylhet

Keane Bridge area 2022
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dry season wet season

SITE I Keane Bridge

the monsoon as a spectrum of wetness

research by Anuradha Mathur and Dilip da Cunha
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level differences

-8 m

0 m

+1 m

+2 m

+3 m

+4 m

0 m
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wood workshopdesign location mosque

keane bridge

public

parking CNG

market as street - 

community entrance

market madresa
(school)

shops hindu
houses

muslim
houses

SITE I Keane Bridge
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demolish in later phase

demolish in later phase

market

hindu
houses

keep

keep

demolish

demolish

muslim
houses

mosque

Hindu houses
580 m2

Mosque
2440 m2 (total of three floors)

Muslim houses / shops
9880 m2

Market
1680 m2

SITE I Keane Bridge

keane bridge



32Global Housing Graduation Studio
Architecture of Transition in the Bangladesh Delta

Joëlle Steendam 
P5 - 01.07.2025SITE I walk through 

SI
TE

 A
N

A
LY

SI
S

Overview of community living next to Keane Bridge, 
along the river.
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hindu
houses

Housing

The hindu part of the community consists of 
colourful brick houses, plastered and painted. 

SITE I walk through 
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Housing

The Muslim houses are in a worse state compared to the 
Hindu houses. They are mostly built from corrugated sheets.

SITE I walk through 

muslim
houses
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Small scale agriculture

SITE I walk through 

muslim
houses
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Places where people from the community work;
small-shop owner, tea-stall owner, garbage collector

muslim
houses
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The bridge itself is used as an informal market, 
where people sit without having to pay for their spot

Bridge

(photos by Mascha Gerrits, 2024)

SITE I walk through 
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inspired by

Anna Heringer

“money should go to the people, not to cement.”

Sustainable design is not only about technology, but also social impact

As much local material as possible, so resources go to the 
people rather that imported material
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A

B

C

D

E

F

G

H

J

K

L

M

N
0 100KM

1 2 3 4 5 6 7 8 9 10

Sylhet

Dhaka

Chittagong

MATERIAL I brick industry

Fixed chimney / zig-zag kilns
(3rd grade bricks)

Tunnel kiln 
(ceramic bricks)

FIXED CHIMNEY KILN ZIG ZAG KILN TUNNEL KILN

PLAN

NUMBER OF KILNS IN BANGLADESH 
(2018)

BRICK TYPE

PARTICULATE EMISSION 
(MG/M3)

PRODUCTION CAPACITY 
(BRICKS/DAY

CLASSIFICATION BRICKS

          Class I
         Class II
         Class III

CAPITAL COST

COST BREAKDOWN

BRICK DIMENSIONS (MM)

2235 5524 81

AIR FLOW MOVEMENT

CONTINUOUS CYCLE - ZONE MOVEMENT

Pre-heating zone 

Combustion/
firing zone 

Cooling zone 

STACK NEW BATCH OF 
RAW BRICKS

UNLOAD FIRED BRICKS

STACK NEW BATCH OF 
RAW BRICKS Pre-heating zone 

Combustion/
firing zone 

Cooling zone UNLOAD FIRED BRICKS

Airflow movement diagram FCBK 

Solid & Hollow/PerforatedSolidSolid

<50300-8001000+

80.000-200.00015.000-50.00020.000 - 50.000

80.000-200.00015.000-50.00020.000 - 50.000

Fully mechanizedConstruction Material 75 % 
Labour 13% 

Equipment 12%

Construction Material 84 % 
Labour 15% 

Equipment 1%

230 x 115 x 75 230 x 115 x 75 230 x 115 x 75  

Airflow movement diagram 

Pre-heating zone Pre-heating zone 

Combustion/firing zone 

Combustion/firing zone 

Cooling zone Cooling zone 

STACK NEW BATCH OF 
RAW BRICKS

AIR FLOW MOVEMENT

CONTINUOUS CYCLE - ZONE MOVEMENT

STACK NEW BATCH OF 
RAW BRICKS

UNLOAD FIRED BRICKSUNLOAD FIRED BRICKS

c12d38 ... ...c12d38 ... ...c12d38 ... ...

60%

5% 5% 2%

35%

80%

15%

95%

3%

AIRFLOW

Airflow Zig-ZagKiln

Airflow Straight line Kiln

Brick

Airflow

Airflow Zig-ZagKiln

Airflow Straight line Kiln

Brick

Airflow

Airflow Zig-ZagKiln

Airflow Straight line Kiln

Brick

Airflow

OVERVIEW KILN

Pre-heating zone Combustion zoneCooling zone

Brick movement

Air movement 

Tunnel Kiln 

Drying zone 
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1. Strip foundation

5. Brick arches as second facade

.2. Concrete ground floor 

6. Steel gallery 

3. Load bearing brick walls 4. Catalan vault floor between concrete beams
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Recycled steel 

Large ship breaking industry in Chittagong (Bangladesh)
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load-bearing ceramic brick walls

cocciopesto brick terrazzo 

brick aggregate (+sand)

brick catalan vaults

Brick waste 
(/ 3rd grade bricks)

Ceramic bricks
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basic form 
40 m2

basic form 

variations possible to fit the site

+ +

+

the fixed grid enables flexible variations within the housing 
blocks

8m

5m

gallery units corner pieces

DESIGN I concept
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low income middle income high income 

Kalandi housing project
Bashirul Haq & Associates

Dhaka, Bangladesh

Kazedewan apartment building
Rafik Azam

Dhaka, Bangladesh
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+- 10 m2 per person +- 15 m2 per person +- 18-23 m2 per person

low income middle income high income 
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shop house

low income

scale 1:100

750mm overhang for sun 
and rain protection

bathroom along the facade

living and dining 
separated

public corridor

shop front

possibility for 3rd bedroom

60 m2

+- 5-6 people 
10-12 m2 per person
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1 bedroom apartment

low income

scale 1:100

1000mm loggia for sun 
and rain protection

still possibility for separated 
living and dining

kitchen and bathroom 
along the facade

31 m2

+- 2-3 people 
10-15 m2 per person
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3 bedroom apartment

low income

scale 1:100

kitchen and bathroom 
‘outer’ facade (privacy)

1000mm loggia for sun 
and rain protection

living towards the courtyard

50 m2

+- 5 people 
10 m2 per person
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2 bedroom apartment

low income

DESIGN I units

scale 1:100

50 m2

+- 5 people 
10 m2 per person
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3 bedroom apartment

middle income

DESIGN I units

scale 1:100

+ 750mm balcony

1000mm loggia for sun 
and rain protection

green separation 
between balcony areas

living towards the courtyard

setback in facade for 
personal usage along gallery 

64 m2

+- 4-5 people 
13-16 m2 per person
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2 bedroom maisonette

middle income

DESIGN I units

scale 1:100

kitchen and bathroom 
along the ‘outer’ facade

stairs as a separator 
between living and dining

setback in facade for 
personal usage along gallery 

upstairs sitting area 

64 m2

+- 4 people 
16 m2 per person



57Global Housing Graduation Studio
Architecture of Transition in the Bangladesh Delta

Joëlle Steendam 
P5 - 01.07.2025

3 bedroom apartment

high income

DESIGN I units

scale 1:100

larger loggia as extra 
outdoor living area

gallery now serves as balcony 
space (inaccessible for others)

entrance shared by 2 
high income dwellers 

living and dining separated 

kitchen and bathroom 
along the ‘outer’ facade

80 m2 (+ 25 m2 private outdoor space)

+- 4 people 
20 m2 per person
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4 bedroom maisonette

high income

DESIGN I units

scale 1:100

gallery now serves as balcony 
space (inaccessible for others)

guestroom / maid entrance

living and dining separated larger loggia as extra 
outdoor living area

entrance shared by 2 
high income dwellers 

140 m2 (+ 34 m2 private outdoor space)

+- 6 people 
23 m2 per person
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Apartment interior
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design
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provide living as people live right now

Basic block 

Live around courtyard

Adjust to existing landscape

Create room for water

Raise 1,5 meter for parking 
and flooding 

Max. 4 / 5 floors, 
live on groundfloor

Create public space

Connect courtyards

Vertical and horizontal circulation
/ ventilation courtyard

flood proof
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north

river side
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east

alley
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street side

river side

dry season monsoon

+1 m

+1 m+1,5 m

0 m

+2,5 m
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south

DESIGN I south elevation

street side
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west

alley

street side

river side
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parking

-1

scale 1:200 (scaled 80%)N



68Global Housing Graduation Studio
Architecture of Transition in the Bangladesh Delta

Joëlle Steendam 
P5 - 01.07.2025DESIGN I floorplans

ground floor

0 street side

riverside promenade

scale 1:200 (scaled 80%)N
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first floor

low income / shop houses

scale 1:200 (scaled 80%)N
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second floor

middle income

scale 1:200 (scaled 80%)N
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third floor

middle income

scale 1:200 (scaled 80%)N
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fourth floor

high income / roofttop

scale 1:200 (scaled 80%)N
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DETAILS I roof

Outside

Rooftop

Cocciopesto brick aggregate terrazzo 15mm
Bonding coat (lime / sand)
Waterproofing
Sloped sand-cement screed 40-60mm
Brick aggregate with sand 70-187,5mm 
Thin lime mortar layer (water-repellent, 
vapor-permeable)
Ceramic brick vault 75mm

Prefab reinforced concrete beam

Rainwater drainage

Aluminium wall capping
Packing layer

Reinforced concrete 

scale 1:5

Topsoil 300mm
Filter fabric (geotextile) 
Drainage layer brick aggregate 50mm
Drainage-permeable rubber inner box
Waterproofing

Brick 115 mm
Waterproofing 
Plaster 10mm

1000

15
50

75
80

scale 1:5 (scaled 60%)

Rooftop planters
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MASTERPLAN
design
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public public
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scale 1:2000N
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scale 1:2000N

ground floor plan
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riverside promenade

public scale 1:2000N
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riverside promenade

public
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inner courtyard spine

semi-public scale 1:2000N
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inner courtyard spine

semi-public
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scale 1:2000N

new roads

public
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scale 1:500

riverside promenadecar streetpublic squaremain road courtyard courtyard courtyard
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sun / ventilation

Sun angle
89.5°  (summer)
75°–85° (monsoon)
41.2° (winter)
66.2° (spring)

66.2°
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scale 1:2000N lowered green areas as water buffers and infiltration zones

water management
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DETAILS I groundfloor // parking

scale 1:5

Cement floor finish 20mm
Reinforced concrete floor slab 300mm
Waterproof membrane
Sand 100mm
Crushed aggregate 100mm
Soil

InsideOutside

Drainage

Car road

Permeable paving 75mm
Sylhet sand 100mm
Crushed aggregate 250mm
SoilSwale

Brick

Reinforced cement concrete

Topsoil 325mm
Crushed aggregate 300mm
Soil

20
250

100
100

75
30

5

scale 1:5 (scaled 40%)

water management
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rainwater storage

filtered rainwater
clean water from the city

4 * 8,4 * 2,5 m

3 * 2 * 2,5 m
3 * 2 * 2,5 m

4 * 8,4 * 2,5 m

1 week of water usage
(105m3)

1 day of water usage
(15m3)

pumppump

septic tank
septic tank

overhead 
tank

overhead 
tank

water management

DESIGN I climate
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Railway company developer

architect bank

NGO’s

middle / high income units
sold units

subsides

loan

middle income 
housing
sold above 
cost-price

low income 
housing

sold / rented  
below cost-price 

high income 
housing

public functions

sold above 
cost-price

shops / market spaces 
/ cafes / other

current landowner

responsible for 
the design

re
ce

iv
es

 m
on

ey
 fr

om

pa
y 

m
on

th
ly

 re
ntdevelops

helps current residents remain 
on-site after redevelopment

develops

sells plot

cross-subsidization
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phase 1

Building in phases
scale 1:2000N

DESIGN I managerial strategy 

1
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phase 2

Building in phases
scale 1:2000N

2
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phase 3

Building in phases
scale 1:2000N

DESIGN I managerial strategy 

3
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Building in phases
scale 1:2000N

DESIGN I managerial strategy 
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Existing
10.460 m2 built area on 2,1 Ha 
FSI = 0,5.
GSI = 0,5.

Proposal
44.732 m² on a site of 2,1 Ha 
FSI = 2,1. 
GSI = 0,4. 
Dwelling / Ha = 170.

2,1 Ha

Income group Unit Bedrooms m2 Amount

Low Shop house 2 60 4

Low Maisonette 2 50 4

Low Apartment 1 30 9

Low Apartment 3 50 12

Middle Maisonette 2 65 2

Middle Apartment 3 65 4

High Apartment 3 80 2

High Maisonette 5 140 2

Amenities m2 amount

Shop fronts 9 4

Market space 9 4

Shops 26 2

Cafes 52-70 2

Other 28 2

Parking 480 1

Other public functions
Recreational pedestrian street + sitting spots along river
Park

Dwelling types per cluster (as shown in the floorplans) Public functions per cluster
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Cluster Dwelling Masterplan

Ground floor functions public 
or maisonettes

Elevated cluster by 1,5 meters

(above monsoon flood levels of 
0,8 to 1,0 meters)

Lowered green zones as buffers 
and infiltration areas

LIVING
                     MONSOONWITH THE
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dry season

monsoon


