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Hydrology
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Topography
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Extreme fl ooding Surma

Flood situation in Sylhet, Surma River overfl ows, 17/06/2022.
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slum  -   income generation   -   communities   -   riverbank activities   -   solid waste
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muslim

hindu

Religion

Sylheti population : Muslims : 92,5%
                                               Hindus : 7,3%

Dalits :
“untouchable caste, poor, marginalised, limit acces to edu-
cation, employment, heath, housing & public services”

Living conditions :
Housing     → unsanitary and polluted areas 
                  → public housing or slums
                  → 99% in 1-2 room houses
                  → no landownership 
                       (abandoned fi eld or government land)

                         traditional occupations : “dirty jobs” 
                                                                -Sweepers
                                                                -washer men
                                                                -Barbers
                                                                -Blacksmiths 
                                                                -fi shermen
                                                                -oil-pressers

slum   -   communities  -   income generation   -   riverbank activities   -   solid waste
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slum   -   communities  -   income generation   -   riverbank activities   -   solid waste
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Muslim settlement, E.V.Hindu settlement, E.V.



The Dichotomy of Riverbanks _13

Low-income generating activities

_Research

slum    -   communities  -   income generation  -   riverbank activities   -   solid waste
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school

mosque

food market

store

administrative

medical

hotel

housing

Amenities around Keane Bridgeslum    -   communities  -   income generation  -   riverbank activities   -   solid waste
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slum  -  communities  -   income generation    -   riverbank activities   -   solid waste
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In developing countries, MANAGING SOLID WASTE is :

- one of the most difficult environmental problem in the urban centres
                                    - one of the most costly urban services, typically absorbing up to 20 to 40 per cent of municipal revenues

Domestic waste

collection of the waste with vans   → openspace / illegal dumping
                                                               → street side dustbin
                                                               → inadequate service : > 50% uncollected

gathering the waste in secondary transfer stations

transfering waste to landfill Lalmatia   → no segregation
                                                                     → illegal collection & re-selling
                                                                     → open burning to reduce volume

slum  -   communities  -   income generation   -   riverbank activities   -   solid waste Lalmatia, Mogla Bazar landfill, Sylhet
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New landfi ll site aquisition

NIMBY     (not in my back yard)
BANANA  (build absolutely nothing anywhere near anything) 
LULU       (locally unacceptable land use)
NOTE       (not over there either)

Keane Bridge
4,6 km – 1h04 by foot

Shahjalal University of Science and 
Technology
12,4 km – 2h50 by foot

_Research

Lalmatia, Mogla Bazar landfi ll, Sylhetslum  -  communities  -   income generation   -  riverbank activities   -   solid waste
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Design hypothesis P1
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Managerial strategy  Stakeholders
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Managerial strategy  Stakeholders
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Managerial strategy  Phazing
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Managerial strategy  Phazing
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Managerial strategy  Phazing
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Phase 0Managerial strategy  

existing low-income housing (Sweepers) : 20
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Phase 01Managerial strategy  

_Design

solid waste treatment tower (landmark in the city)
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Phase 02Managerial strategy  

_Design

new low-income housing units : 128
new middle-income housing units : 0
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Phase 03Managerial strategy  

new low-income housing units : 40
new middle-income housing units : 40
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Phase 04Managerial strategy  

new low-income housing units : 48
new middle-income housing units : 54
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Phase 05Managerial strategy  

new low-income housing units : 40
new middle-income housing units : 44
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Managerial strategy  

surface plot : 19 300 sqm (+- 2 ha)

old GSI : 0,27          new GSI : 0,38 
   
old FSI : 0,35           new FSI : 2,10

existing low-income housing (Sweepers) : 20

total new low-income housing units : 256 (11 136 sqm)
total new middle-income housing units : 138 (12 696 sqm)
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Phase 06Managerial strategy  

new low-income housing units : 36
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Urban strategy Acces roads 
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Car circulation

_Design

Urban strategy
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Pedestrian streetUrban strategy

_Design
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Riverbank promenadeUrban strategy
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First-fl oor platformsUrban strategy
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Total groundfl oor circulationUrban strategy
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Urban strategy

_Design

Harbor
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Urban strategy

_Design

Classes
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Urban strategy

_Design

Market
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Urban strategy

_Design

Sport
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Urban strategy

_Design

Ceremony
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Cluster strategy

_Design
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Cluster strategy

_Design
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Cluster strategy

_Design

Life on the first-floor platform
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Cluster strategy

_Design

Street life under platform
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Layering Shops - low-income fl oor 01

_Design
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Low-income fl oor  02

_Design

Layering
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Middle-income fl oor 01

_Design

Layering
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Middle-income fl oor 02

_Design

Layering
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Middle-income fl oor  03

_Design

Layering
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Middle-income fl oor 04

_Design

Layering
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Middle-income fl oor 05

number sqm low-income housing units  
= sqm middle-income housing units

number of low-income housing units 
= 2 times the number of middle-income housing units

_Design

Layering
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Solid waste treatment concept

observatoire 11

restaurant 10

arrival waste + segregation 09

plastic treatment 08

glass treatment 07

paper treatment 06

shop 05

plastic bricks 04

polycarbonate plates 03

plastic atelier 02

paper atelier 01

market - 0

parking - 01

parking - 02

_Design

Preliminary design Final design



The Dichotomy of Riverbanks _56

Solid waste treatment concept

_Design
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Solid waste treatment concept
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AA'

3000 mm

3500 mm

3500 mm

6750 mm

1500 mm

AA'

PLAN

AA' SECTION

Dwelling strategy Low-income 

surface 1 housing unit : 43,5 sqm

surface 1 housing unit with 
mezzanine : 48,5 sqm

surface separated modular 
room : 9 sqm

3 facades appartement

access : staircase

_Design
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surface 1 housing unit : 43,5 sqm

surface 1 housing unit with 
mezzanine : 48,5 sqm

surface separated modular 
room : 9 sqm

3 facades appartement

access : staircase

PLAN

 AA' SECTION

AA'

AA'

3500 mm

3000 mm

3500 mm

6750 mm

1500 mm

Dwelling strategy Middle-income 

surface 1 housing unit : 92 sqm

balcony and gallery

4 facades appartement

access : elevator/staircase

_Design
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Private - balconyDwelling strategy

_Design
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Semi-private - platformDwelling strategy

_Design
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Semi-public - internal shopping street Dwelling strategy

_Design
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Public - riverbank

_Design

Dwelling strategy
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Circular supply chain Recycled/Reused

Holbein Gardens: Delivering a low-carbon structure with reclaimed steel, Mills, 2023.

_Design

polycarbonate

plastic brick
ref  : UniBrick by 
Rushabh Chheda
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700 mm reinforced concrete C15

200 mm cruched aggregates

100 mm x 50 mm hollow steel profile

mild steel window frame

3550 mm

170 mm

3550 mm

170 mm

170 mm

170 mm

1050 mm

2800 mm

800 mm

2800 mm

100 mm rigid foam insulatin EPS

sloping flat steel truss -
Warren configuration

30 mm transparant polycarbonate roof
(8,5% slope)

50 mm x 10 mm hollow steel purlin

12 mm gypsum plate

6330 mm
6800 mm

10 mm concrete C15

200 mm x 100 mm recycled plastic brick
- UniBrick, Rushabh Chheda -

swale

100 mm x 50 mm hollow steel profile

270 mm steel beam
450 mm steel girder

12 mm gypsum board

50 mm steel deck
200 mm steel beam

bamboo-wood rolling sun shading

compressed stabilized earth block
450 mm steel column

earth

permeable paving

200 mm Sylhet Sand

300 mm cruched hardcore

300 mm cruched hardcore

50 mm steel deck
100 mm earth for insulation

50 mm wood fibre insulation board
15 mm neat cement finish

bamboo-wood rolling sun shading
bamboo-wood rolling sun shading

concrete slab C15

150 mm diameter steel rain gutter

19 mm OSB board
30 mm x 10 mm hollow steel purlin

600 mm

steel reinforcement haunch web
- moment resisting frame

wooden structure mezzanine

AA' SECTION
ELEVATION 6330 mm

700 mm

Technical fragment

_Design
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700 mm reinforced concrete C15

200 mm cruched aggregates

100 mm x 50 mm hollow steel profile

mild steel window frame

100 mm rigid foam insulatin EPS

sloping flat steel truss -
Warren configuration

30 mm transparant polycarbonate roof
(8,5% slope)

50 mm x 10 mm hollow steel purlin

12 mm gypsum plate

10 mm concrete C15

200 mm x 100 mm recycled plastic brick
- UniBrick, Rushabh Chheda -

swale

100 mm x 50 mm hollow steel profile

270 mm steel beam
450 mm steel girder

12 mm gypsum board

50 mm steel deck
200 mm steel beam

bamboo-wood rolling sun shading

compressed stabilized earth block
450 mm steel column

earth

permeable paving

200 mm Sylhet Sand

300 mm cruched hardcore

300 mm cruched hardcore

50 mm steel deck
100 mm earth for insulation

50 mm wood fibre insulation board
15 mm neat cement finish

bamboo-wood rolling sun shading
bamboo-wood rolling sun shading

concrete slab C15

150 mm diameter steel rain gutter

19 mm OSB board
30 mm x 10 mm hollow steel purlin

steel reinforcement haunch web
- moment resisting frame

wooden structure mezzanine

AA' SECTION

3550 mm

170 mm

3550 mm

170 mm

170 mm

170 mm

1050 mm

2800 mm

800 mm

2800 mm

6330 mm
6800 mm

600 mm

700 mm

6330 mm
PLAN LOW INCOME

reused glass bottles brick

6330 mm

6800 mm

1400 mm

5300 mm

3000 mm

900 mm

900 mm

A A'

PLAN MIDDLE INCOME

5270mm

5750mm

5300 mm

3000 mm

1950 mm

A A'

1650 mm

Technical fragment

_Design
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12

13

11

10

09

21

22

18

17

19

05

04

01

16

15

03

06

14

08

07

02

20

01_ 450 mm steel column
02_ 40 mm air
03_ compressed stabilized earth block
04_ stiffener plates - hight 150 mm
05_ steel column baseplate
06_ high strength concrete grouting
07_ 200 mm Sylhet Sand
08_ 300 mm cruched hardcore
09_ 300 mm cruched hardcore
10_ 700 mm reinforced concrete C15
11_ beam's top main reinforcement bars
12_ 10 mm concrete C15
13_ 200 mm cruched aggregates
14_ 15 mm neat cement finish
15_ 50 mm wood fibre insulation board
16_ 200 mm floor slab
17_ beam's top main reinforcement bars
18_ anchor bolts placed inside beam's stirrups
19_ beam's side torsional reinforcement bars
20_ earth
21_ footing bottom reinforcement mesh
22_ water insulation membrane

2370 mm

770 mm

80
0 

m
m

Technical detail Foundation

_Design
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11

10

09

08

06

18
17

15

04

05

03

02

01

14

13

12

07

19

20

16

01_ garde corps mesh wire rope
02_ concrete slab C15
03_ 50 mm steel deck
04_ 100 mm x 50 mm hollow steel profile
05_ 200 mm steel beam
06_ 450 mm steel column
07_ bamboo-wood rolling sun shading
08_ bamboo-wood rolling sun shading
09_ compressed stabilized earth block
10_ mild steel window frame
11_ compressed stabilized earth block
12_ 40 mm air
13_ 15 mm neat cement finish
14_ 50 mm wood fibre insulation board
15_ 100 mm earth for insulation
16_ separation layer
17_ 50 mm steel deck
18_ 270 mm steel beam
19_ 450 mm steel girder
20_ steel reinforcement haunch web - moment resisting frame

240 mm

Wall - fl oor connection

_Design

Technical detail
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07

09

11

13

14

15

16

20
06

04

03

19

21

01

17

18

12

02

08

10

05

01_ 150 mm diameter steel rain gutter
02_ steel base plate footage
03_ 100 mm x 50 mm hollow steel profile
04_ 100 mm x 50 mm hollow steel profile
05_ mild steel clog
06_ bamboo-wood rolling sun shading
07_ bamboo-wood rolling sun shading
08_ interlocking of polycarbonate plates (clip)
09_ 30 mm transparant polycarbonate roof (8,5% slope)
10_ 50 mm x 10 mm hollow steel purlin
11_ sloping flat steel truss - Warren configuration - node connection
12_ waterproofing membrane
13_ 30 mm x 10 mm hollow steel purlin
14_ 19 mm OSB board
15_ 100 mm wood fibre insulation board
16_ 100 mm steel purlin
17_ 12 mm gypsum board
18_ 270 mm steel beam
19_ 450 mm steel column
20_ compressed stabilized earth block
21_ mild steel window frame

Roof and secondary structure

_Design

Technical detail
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Building process

foundation steel columns

fl oor steel structure

primary steel structurefoundation non-bearing walls concrete slab

metal deck fl ooring exterior and interior walls

_Design

steel truss and polycarbonate roof
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Climate design CSEB + vegetation or lime

north east south west

_Design

north east south west

north east south west

north east south west
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sun-shading
Climate design

_Design
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Sun- and rain protectionClimate design

_Design
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Natural ventilationClimate design

_Design
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Rain garden, collective spaceClimate design
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Water management Urban scale 

_Design
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bioretention pond

swale

swale

swale

rain garden rain garden

structured
wetland

Surma river

sport court -
water storageporous

riverbank

permeable
paving

permeable
paving

Surma river

Surma river

Surma river

Surma river swale
permeable
paving

porous
riverbank

porous
riverbank

porous
riverbank

porous
riverbank

rain gardenrain garden

rain garden

Water management Urban scale

_Design
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rainwater
citern

rain

groundwater-recharge

Surma river drainage pipe
gravel

evapotranspiration

waste water

recycled rainwater

rainwater

air

water
pump bioreactor

black water
treatment

water
pump

potable water
from citystorm-water runoff overflow

rain

Water management Building scale

_Design
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Axonometric view
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Axonometric view
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Axonometric view
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Axonometric view


