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Abstract

As the world becomes increasingly urbanised, cities are forced to manage 
significant population increases. Jakarta, in Indonesia, has a significant 
population that is visibly living below the poverty line which suggests the 
city was not fully prepared to accommodate the radical growth. With such a 
large number of people living in poverty, and there being a lack of affordable 
housing Jakarta faces an issue where a significant number of these people 
are forced to live in informal settlements, which are spread throughout the 
city. These informal settlements, known as Kampungs are typically made 
up of dense clusters of single or two story residential structures packed 
together in communal areas. The erection of these houses often results in 
unplanned but functional networks of footpaths. These urban arrangements 
normally have a lack of sanitary infrastructure. The government’s current 
plans to mitigate this issue are by forced evictions, and moving the informal 
settlement residents into subsidised social housing apartment buildings. 
Generally, people are against these forced evictions and in many cases they 
are forced to leave, or simply rebuild on top of the rubble of their old homes.

How can architecture support the existing social connections within the 
community, while improving the living conditions of the residents in the 
informal settlements of Jakarta? 

This research proposes a community centre design which is able to provide 
necessary facilities to the informal settlements. Although the residents are not 
in need of a new housing design, this research focuses on providing facilities 
to improve the quality of life. The research takes into account extensive site, 
literature, and precedent analysis; to develop a design criteria which aims 
to produce positive neighbourhood development. Traditional Indonesian 
architecture has a heavy influence on the form and construction material, 
with the intention to give the opportunity for the community to get involved in 
the construction and maintenance of the building. The final design result is a 
community centre with a large auditorium space for community gatherings, and 
support spaces which include emergency accommodation, teaching facilities, 
exhibition space, workshop space, sanitary facilities, recycling management 
centre, and retail spaces. This architectural intervention provides a place for 
the community to come together and to have a better quality of life while 
still being able to live in their personally constructed and designed homes. 
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1.0 Introduction
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Research Problem

Rapid urbanisation and population growth has resulted in the emergence 
of informal settlements in cities which were poorly prepared for significant 
population increases, such as Jakarta in Indonesia (Alzamil, 2017). Jakarta 
is a city which has over 2 million people that live below the poverty line, 
these people are generally concentrated in unplanned slums that have 
high population densities, substandard dwellings, and inadequate 
infrastructure (Hadiwinoto & Leitmann, 1994); Simone, 2014).  The 
informal settlements of Jakarta are spread throughout the city, where 
residents are making the most of any land and resources that are available.

Similar to many cities in developing countries, Jakarta is full of deceptive 
appearances. Large numbers of people are facing constant scarcity and are 
caught in the daily struggle to put food on the table. At least two million 
Jakarta residents live in substantially deteriorating conditions (Simone, 2014). 
The people who live collectively in questionable conditions live in the informal 
settlements, referred to as Kampungs. A kampung is a slum, considered to be 
an urban version of a rural village, typically made up of a dense cluster of single, 
or sometimes two storey residential structures packed together in a communal 
area. The erection of these houses results in unplanned networks of footpaths, 
and a lack of sanitary infrastructure (Irawaty, 2018). The housing backlog is 
an enduring problem in Indonesian cities, and the kampungs are the current 
solution, able to make a significant contribution towards the way the urban poor 
were accommodated in the city. The Jakarta government considers the informal 
kampungs as problematic spaces and the antithesis to modernity. In the early 
1980’s rapid modernization of the city meant urban planners began to view 
the kampungs as anomalies, and pushed for their demolition, forcing evictions 
and moving the residents into social housing (Irawaty, 2018). It has become a 
known problem in Jakarta that a majority of the time relocated communities 
are rehoused in accommodation that breaks down their networks and coping 
strategies when facing social and environmental threats (Baldwin, King, and 
King, 2018). The poor people of Jakarta tend to have poor living conditions, 
lacking basic infrastructure and services needed to meet basic human needs. 
However some victims of the forced government evictions have such a love for 
their homes that they reclaim their old plots of land and rebuild on top of the 
rubble. They decline the offer of social housing because the small high rise 
studios that are offered tend to be far away, and relatively expensive to rent, 
and with no space to run a home business. A complete disconnection from the 
existing way of life in the informal settlements (Tilley, Elias, and Rethel, 2017).

The informal kampung settlements of Jakarta not only house residents in 
poor living conditions, but the lack of infrastructure makes them vulnerable 
to environmental threats of the area, most significantly flooding  (Hadiwinoto 
& Leitmann, 1994). It is considered to be the role of a city government to 
adequately house its citizens, rather than leaving a substantial amount of 
the population to service in a permanent state of insecurity. With the current 
government solution proven to be insufficient, it leads to the question 
of how the living conditions of the kampung residents can be improved 
while maintaining the important social connections of the community.  
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Research Question

Thesis Direction

How can architecture support the existing social connections within the 
community, while improving the living conditions of the residents in the 

informal settlements of Jakarta? 

The focus of this research centres on the living conditions of the residents 
of the informal settlements in Jakarta, known as kampungs. Specifically the 
community of Kampung Luar Batang, one of the oldest and most vulnerable 
informal settlements in Jakarta (Subroto, 1993). This thesis proposes an 
analysis of the residents living in the informal settlements, understanding 
their needs and their way of life, in order to investigate how an intervention 
can successfully improve the current living conditions. An alternative to the 
government’s current plans of forced relocation to social housing, and 
the demolition of the kampungs to make land available for developers. 
Although the kampung residents have a deep love for their homes and 
community, they are living in conditions which lack basic infrastructure and 
public facility to meet basic human needs (Hadiwinoto & Leitmann, 1994).

The initial intended result of the research at the earlier stages was a housing 
typology design. Intending to improve the living conditions of the residents 
while maintaining their community ideals. As the research continued it became 
clear that a housing design was not necessary and it was more important to 
provide facilities to aid and support the community as a whole. Therefore the 
new direction was towards the design of a community centre that would be 
able to provide necessary facilities that are currently lacking, and increase the 
social capital.

Fig 1.2. Kampung Luar Batang architecture
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Aims

Objectives

To investigate how an architectural design can improve the current living 
conditions in the informal settlements while avoiding forced relocation of the 
current residences.

Investigate ways to in which architecture can support the social connections 
between the current residents. 

To investigate what services the informal community would most benefit 
from.

To investigate materiality, design using suitable natural materials that can be 
locally sourced in an abundance.

To investigate how services and facilities can be multi-use to meet specific 
community needs.

Critically explore through design achievable needs of the residents in the 
informal residents of Jakarta.

Critically explore through design the extensive use of natural materials to 
achieve the desired architectural form.
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Reseach Methodology

SITE ANALYSIS

PRECEDENTS

INITIAL DESIGN INVESTIGATIONS

MATERIAL STUDY

CONCEPTS

DEVELOPED DESIGN

FINAL DESIGN

LITERATURE REVIEW CASE STUDIES

RESEARCH QUESTION

- Site at different scales

- Exisitng site conditions

- Surrounding context

- People of Jakarta

- Urban development

- Social Sustainability

- Community resilience

- Materiality

- Qualitative testing through sketching 
and digital modeling.

- Investigating relationships of different 
spaces.

- Investigate selected material 
construction techniques

- Digital testing of limitations and 
possible forms

-Starting concept investigations with 
material study as a starting place

- Qualitative testing though digital 
modeling

- Architectural solutions to similar problem

- Useful systems

- Initial sketches

- Review design direction

- Specific community based design

- Investigate aesthetic and materiality

- Respond to environmental conditions

Fig 1.3. Research Methodology Diagram
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Fig 2.1. Jakarta City Map
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2.0 Site Analysis
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JAKARTA BAY

Fig 2.2. Jakarta City Main Roads

1km



9Fig 2.3. Jakarta City Aerial Imagery

Initial Site Investigation

Kampung Luar Batang

- Located near the Ciliwung River.
- Common building materials in this settlement include wood and bricks.
- Common features received from residential respondents include:
Deteriorating housing, shortage of housing spaces, lack of services, forms of
electricity connection, gas systems, and rainwater drainage. (Alzamil, 2017).

Kampung Bandan

- Densely populated Bordering North Jakarta and Central Jakarta.
- Most common building materials are wood, Iron sheets, and brick.
- Common features received from residential respondents include:
Deteriorating housing, shortage of housing space, lack of housing services,
lack of waste water sewage utilities, lack of rainwater drainage. (Alzamil,
2017).

Kebon Melati

- Considered to be of the most vulnerable informal settlement almost all of it
has been destroyed by urban development (Oktarina, 2018).

Kampung Pulo

- Formally the government deems Kampung Pulo as an illegal settlement,
and has been scheduled to be razed to the ground (Van Voorst &
Padawangi, 2015).
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JAKARTA BAY

= An informal settlement

1km

Fig 2.4. Jakarta informal settlement distribution
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= An informal settlement

Informal Settlement Spread

The distribution of slum villages throughout Jakarta:

Data for this graphic was sourced from (Google Maps, 2019) (Gasper, 2015). 

(Gasper, 2015.)
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JAKARTA BAY

1km

= Area with elevations below mean sea level

Fig 2.5. Jakarta Sea level
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Elevation Below Sea Level

The informal settlements of Jakarta that are positioned in the northern 
coastal area face a more unique threat than those positioned further 
south. The issue is that the city is sinking at an alarming rate, resulting in 
a significant amount of the northern area of Jakarta to have an elevation 
which is below the mean sea level (Jakarta Post, 2015). The main reason 
for the land sinking is the informal settlements themselves. Because the 
communities do not have access to necessary infrastructure, such as piped 
water, residents are forced to dig illegal wells. These wells are draining the 
underground aquafiers which the city rests on. Hydrologists say the city has 
roughly a decade to stop the sinking, if not the north of Jakarta will end 
up underwater (Kimmelman and Haner 2017). It is clear that the way to 
mitigate the sinking of the land is to improve the infrastructure in the area. 
The population should not need to dig the illegal wells to obtain fresh water. 

Data for this graphic was sourced from (Google Maps, 2019) 
(Kimmelman and Haner, 2017). 
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JAKARTA BAY

= Waste management service

Fig 2.6. Jakarta Waste Management

1km
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City Waste Management

In Jakarta there are a lot of waste management services scattered 
throughout the city, however a dangerously large amount of waste is 
dumped into the water bodies and the makeshift landfills which appear 
amongst the settlements (Parvin & Begum, 2018). For lives to be improved in 
the informal settlements, it is very important that there is an effective waste 
management system. The main issue at the moment is that the streets and 
pathways within informal settlements are too narrow for vehicles to drive in 
between the houses, making waste collection too challenging and inefficient 
(Parvin & Begum, 2018).

Data for this graphic was sourced from (Google Maps, 2019)
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Jakarta Different Scales

Fig 2.7. Jakarta Different Scales
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Conservation Area

Storage Area of PT. 
Pluit Sakti Kharisma

Slum Area of 
Muara Baru

Kampung 
Luar Batang

JAKARTA BAY

Kampung Luar Batang 

Fig 2.8. Kampung luar Batang

Selected Site

Data for these graphics were sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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N

Fig 2.9. Kampung luar Batang 3d Visualisation

Data for these graphics were sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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Fig 2.10.  Jakarta Climate Analysis

Data for this graphic was sourced from (“Sunpath sun position and 
sunlight phases calculator,” 2019) (Weather and Climate, 2019)
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Surrounding Site Context

Industrial Area

Accomodation

Education/ 
retail

Fig 2.11.  Luar Batang Surrounding Context

Fig 2.12.  AKS Head office - produce plastic manufacturing machines

Data for the graphic was sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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JAKARTA BAY

= Dense informal housing = Main access roads

Fig 2.13.  Luar Batang Informal housing

Data for the graphic was sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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Luar Batang Informal Footprints

Kampung Luar Batang is one of the oldest historical informal settlements in 
jakarta, constantly facing dilemmas with the growth and expanding of Jakarta 
into a giant metropolitan. Positioned on the waterfront, Luar Batang sits 
on some very popular land which investors want to purchase, a promising 
opportunity for development. This puts the current residents at a serious risk 
of forced government eviction (Subroto, 1993). Many people live in unhealthy 
environments, which are heavily polluted, and lack clean water, while the 
houses are much deteriorated. Most Inhabitants work in the industrial areas 
nearby, or in the Sunda Kelapa Harbour. The architecture in the settlement has 
a lot of variation, they are small scale and built up of different expressions. The 
spontaneous urban growth resulted in narrow winding roads, which combined 
with specific forms of traditional houses, and resulted in Luar Batang to be an 
original example of the kampung settlements in Indonesia (Subroto, 1993).

Density: Roughly 700 people/Ha (Subroto, 1993).

Traditional architectural Betawi house characteristics still exist in Kampung Luar 
Batang. However it mostly consists of the standard kampung houses which 
can be seen in any other kampung in Jakarta, and there are few houses with 
traditional Betawi characteristics. It is very importantant to preserve traditional 
charater and Kampung Luar Batang is at risk of losing that (Funo, Ferianto, & 
Yamada, 2005).
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Fig 2.14.  Luar Batang Site Section Cuts

Data for the graphic was sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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Fig 2.15.  Luar Batang Site Sections
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Data for this graphic was sourced from (Google Earth, 2019).
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= Public/ Green space

JAKARTA BAY

Fig 2.16.  Jakarta Significant Public Area and Green Space

0 10 20km42

Data for this graphic was sourced from (Google Maps, 2019) 
(CADMapper, 2019).
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Public/ Green Space

This is an analysis of the easily accessed public areas that are of a significant 
size. Due to the rapid population growth and the sudden rise of informal 
settlements there are a relatively small amount of open public and green 
space available throughout the city. The public parks that are available are 
an unsuccessful attempt to provide public space to the cities. The public 
parks that bear the names of national heroes clash with the remnants of old 
construction, such as, residences, workshops, sheds, and dead-end streets. 
These also meet head on with the intricate construction of informal dwellings 
whose unfinished upper stories which are intertwined with pylons and wires 
and planks that act as alternative thoroughfares to the paths at street level 
(Simone, 2014a). 

The lack of open public space in the cities such as Jakarta, is due to the 
unplanned nature of the inner city informal settlements, where any available 
land is occupied by those desperate for accommodation (Winayanti & Lang, 
2004).   
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= Public School
= Private School

JAKARTA BAY

0 10 20km42

Data for this graphic was sourced from (Google Maps, 2019) 
(CADMapper, 2019).

Fig 2.17.  Education Facilities
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Education Facilities

This is a documentation of the secondary school education facilities, there is a 
relatively even spread across the city. Having easy access to education facilities 
increases the chance of finishing schooling. Finishing secondary school level 
education has a direct relationship to a successful transition into full time 
stable employment (Absor & Utomo, 2017).
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Fig 2.18.  Pasar Ikan Protests

Fig 2.19.  Rubble of Pasar Ikan 
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“Don’t destroy our village with the power of money” 

Kampung Luar Baang is at the forefront of the fight to remove Jakarta 
Governer Basuki Tjahaja Purnama from office. The Kampung residents of 
north Jakarta began to revolt against the governor as a result of his plans to 
evict roughly 1000 residents on the bases that the communities are prone to 
flooding. The flooding being a result of rising sea levels, and the fact the city 
is sinking (Gabriel, 2016).

The governor planned to demolish the sea side communities in an attempt 
to promote the city’s maritime heritage and the area surrounding the historic 
Luar Batang Mosque, tied into an overall plan to boost tourism and reduce 
flooding. The significant issue is residents don’t want to leave. Observing a 
nearby case, in the village of Pasar Ikan, residents were evicted from their 
homes after weeks of protest, and much of the community was turned to 
rubble (Gabriel, 2016).

The eviction of Luar Batang was put on hold only because of the delay in 
construction of the subsidized apartments that the evicted residents were going 
to be forced to move in to. In Pasar Ikan, residents had such a love for their 
homes, and were so against the forced evictions that some would construct 
make shift shelters on top of the rubble of their old homes. (Gabriel, 2016). 
This shows just how strong the connection the current kampung residents have 
to their homes, and how forcing people into apartment buildings is not a valid 
housing alternative for them.

Inside Luar Batang

(Gabriel, 2016, para. 6)
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Fig 2.20.  Construction on the rubble of Kampung Akuarium
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With large populations of people facing constant deprivation, struggling daily 
to put food on the table, Jakarta is a city full of deceptive appearances. At 
least two million Jakarta residents live in conditions which are deteriorating 
and they can do little about it (Simone, 2014b). The government driven mega 
developments work their way across the regions promising all in one living 
conditions, designed to concentrate the accumulation of the growing middle 
class. Forcing the eviction of informal settlement residents who have been 
living in the same place for generations. It is important to understand how 
residents from different walks of life consider each other, how they work 
together or keep their distance in order to make their districts in which they 
live endurable (Simone, 2014b).

Localized eviction regimes in Jakarta have resulted in urban ruin. These ruined 
neighbourhoods become places of unexpected political projects. Kampung 
Akuarium was once an old established neighbourhood consisting of two and 
three-story houses which had shops and workshops integrated within them. 
Kampung Akuarium now lies in ruins, razed to the ground by the Jakarata 
City government. The residents who were evicted return to live on the debris 
of their former homes (Tilley et al., 2017). Dina, who was an established 
member of Akuarium community, remade her life on the plot of her old home. 
Maintaining the position on her plot of land where she has been for many 
years, keeping her daughter in the nearby school, and selling snacks and 
sachet based ice drinks. Ibu Dita is another recent evictee who lived in a 6 
room house for a three-generation family of nine. She had also integrated a 
business as part of her home, which made a reasonable income. She has now 
re pitched her stall on top of the old rubble where her old shop was, and earns 
half as much (Tilley et al., 2017).

When investigating the reported actions of residents after they have been 
forcefully evicted, it is clear that they all have similar views, and tend to act in 
the same way. For most residents in the informal settlements, their homes are 
a result of overcoming previously difficult or unpleasant living situations and 
are generally their most valued possession.

Kampung Akuarium
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Fig 2.21.  Existing Housing types



35

Existing Housing Types

Houses in Luar Batang were not built according to a predetermined plan, but 
evolved through additions and alterations over time. The houses could be 
classified under five distinct types based on their space articulation (Funo et 
al., 2005). 

A type house: Single occupancy house with a room layout which differs 
depending on the needs of the occupant. It is only a single room however 
wooden partitions are used to divide the space and allow for a guest room. 
The single multiuse room is also used as the dining room. There is no specific 
size for this house type, however they usually measure 3x4 square meters, and 
does not include an on-site toilet facility. Occupants tend to rely on the nearby 
shops for their toilet facilities, these shops are abundant within the Kampung 
(Funo et al., 2005).

B type house: These types of house are intended for families, and are bigger 
than type A, with toilet facilities in the back corner. A generic size for this type 
is 3x6 square meters. Occupants also divide the single space with wooden 
partitions (Funo et al., 2005).

C type house: This house type is a derivative of house type B, with an addition 
of a kitchen space. It consists of a large room at the front followed by a 
separated kitchen space and toilet facilities (Funo et al., 2005).

D type house: A popular house type in Kampung Luar Batang, usually has 
a guest room which also functions as a dining or living room, located at the 
front of the house. The WC adjoins the kitchen (Funo et al., 2005).

E type house: This house type is considered to be the standard. It consists of 
four rooms plus a toilet facility. The guest room and dining room are properly 
separated by doors (Funo et al., 2005).

All house types are often completed with a front or back terrace. In smaller 
houses the rear terrace can sometimes function as a kitchen space or even a 
toilet facility (Funo et al., 2005).

These housing types are all simplifications, but it is clear that the key feature of 
these dwellings in Kampung Luar Batang is the adaptive nature of the houses, 
changing and developing based on the family size and occupancy needs.
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Existing Site Conditions

Fig 2.22.  Existing Housing types
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Existing Site Conditions

Fig 2.23. Street Montage

Data for this graphic was sourced from 
(Google Maps, 2019) 
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Existing Site Conditions

Fig 2.24. Street Montage

Data for this graphic was sourced from 
(Google Maps, 2019) 
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3.0 Literature Review
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Due to the self-perpetuating growth of cities, the earth has urbanized even faster 
than originally predicted. In 1950 there were only 86 cities in the world which had 
a population of more than one million, today there are at least 550. Rapid urban 
growth in the circumstances of structural adjustment, currency devaluation, 
and cost cuts due to economic difficulty has been an inevitable recipe for the 
mass production of slums. (Davis 2006). Cities are expanding faster than 
what the current infrastructure and housing is intended to accommodate for. 
People moving to the cities in search of work, as a result of economic difficulty 
are unable to afford any other form of accommodation and are forced into 
informal and unplanned settlements. As these informal settlements come into 
existence faster than governments can plan for, the living conditions are poor 
with a significant lack of infrastructure and services that basic human needs. 

This literature review is intended to investigate a range of relevant theory 
and information, which will be able to guide the research through the design 
process. The intention is to be able to develop a design response to the complex 
social and environmental issues that are faced by the informal settlements of 
Jakarta. Examples of architectural design theory will be investigated, and the 
conclusions made will drive the design intending to develop strategies that 
seek to improve the lives of the residents of informal settlements in Jakarta.

Cathy Baldwin and Robin King’s book, “Social Sustainability, Climate Resilience 
and Community-Based Urban Development: What about the people?” Unites 
three major strands of research and policy of cities; Urban Development, 
Social Sustainability, and Community Resilience. They explore the influence of 
urban planning, design and the development of urban built environments on 
the residents’ pro-community behaviours. Urban social networks of residents 
or communities need to develop their capacity for pro-community action more 
than ever due to the urgent issue of climate change. Baldwin and King believe 
that the urban sector can contribute to the development of capacity of pro-
community behaviours by creating built environments that encourage and 
support them. The chapter linking social sustainability and urban development 
considers how ideas of social sustainability have been translated into city 
frameworks and incorporated into urban design, and the resulting influence on 
pro-community behaviours. The chapter reviewing the concept of community 
resilience defines the subject as the existence, development, and engagement 
of community resources by community members to thrive in an environment 
characterised by change and unpredictability (Baldwin and King, 2018).

Throughout the design process, I will be applying the ideas of Baldwin 
and King directing them towards improving the lives of the urban poor. By 
incorporating the theory of uniting three major strands of research and policy 
of cities, the essential starting points that need to be addressed in order to 
make improvements to the current informal settlements can be realised. A 
comprehensive approach to coming up with a design intervention, would be to 
analyse the informal settlements in their current situation through Baldwin and 
King’s theory. Investigating how the current informal settlements achieve urban 
development, social sustainability, and community resilience. Throughout the 
design process I will also be considering construction techniques and material 
choice. Oscar Lopez in his book “Manuel de Construccion con Bambu” 
has an extensive material study of bamboo construction (Lopez, 1981). 

Introduction
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Urban development is a very important area of overall city development 
when referring to informal settlements. Goal or dimension-orientated 
policy frameworks offer a vision for cities. Development or regeneration at 
neighbourhood level can impact community social resources in a positive 
way (Baldwin & King, 2018). One direction to take is a people orientated 
approach which is consistent in the attention to detail when providing a 
designed built environment that is supportive of community bonds and 
interaction. The aspects of the neighbourhood which are associated with 
urban development are; Architecture and site design, density and scale, 
streets, public space, and mixed land uses. Along with the people orientated 
development approach, there is also organic growth and evolution. Informal 
settlements incorporate some of these design aspects but in contrasting 
ways to the formal planned approaches (Baldwin & King, 2018). Slums 
often begin with bad geology, as residents are just looking for any available 
land to build on. The natural hazards are magnified by urban poverty, and 
entirely new artificial hazards are created by poverty’s interaction with toxic 
industries, intemperate traffic, and collapsing infrastructure (Davis, 2006). 

Ghulam Akhmat and Muhummad Khan discuss in their paper, “Key 
interventions to solve the problems of informal abodes of the third world, 
due to poor infrastructure”, possible intervention directions to take in order 
to head towards positive urban development of informal settlements. These 
interventions include; Progressive improvement of infrastructure, new type 
of settlement master plans, and strong commitment and involvement of the 
communities (Akhmat & Khan, 2011). 

A people orientated approach has a significantly positive impact in terms 
of improving the urban development of cities as the resident’s needs are 
taken into account when designing. Without being able to able to physically 
interview the people of the informal settlements in Jakarta, it becomes 
important to look at other studies done in the area. This way an accurate 
understanding of how to achieve positive urban development that meets 
the needs of the people can be attained. Lisa Tilley studied the ruination 
in Jakarta and how to undo it. She observed informal settlement residents, 
and their reactions to the government’s urban development plans. This 
involved forced resident evictions as the informal settlements were razed 
to the ground. She noted that rubble acquired a political life of its own as 
unhappy residents reconstructed make shift homes on the rubble of their old 
ones, in preference to living in a subsidized apartment complex (Tilley et al., 
2017). A people orientated approach to urban development means it will 
be clearer on how to meet the social and physical needs of the community. 

Urban Development
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Socially aware planning involves objectives being incorporated into building 
or regeneration schemes with intentional positive impact. Ideas of social 
sustainability need to be closely linked with the urban design in order to 
have a positive impact on pro-community behaviours. In the planning 
sector, the concept of social sustainability is often considered ‘softer’ but is 
harder to achieve than other concepts associated with urban development 
(Baldwin & King, 2018). Developing social sustainability is an inherently 
political process, non-government organisations now have the power to direct 
communities affected by poverty towards self-help, social capital and the 
strengthening of civil society (Davis, 2006). The key to successfully applying 
the concept of social sustainability to urban development is community 
participation in the planning and design process (Baldwin & King, 2018). 

Ideal collaboration takes the ideas from social scientists, planes, designers, 
and other physical environmental specialists, along with standard citizens of 
the area (Baldwin & King, 2018). Baldwin and King believe incorporating the 
concept of social sustainability into the design process is best accomplished 
through participatory or co-design approaches to encourage community 
participation in the planning and design process. Although achieving a level 
of social sustainability would be beneficial to informal settlements, a co-design 
approach would not be suitable for this thesis. As a compromise to inform 
the design process, it will be important to look at already registered views of 
existing residents, and use them to inform the design. 

Research has found that communities lacking in social capital retreat into the 
private sphere, as the responsibility falls on the individual actions of community 
members rather than working together as a whole. Informal settlements that 
lack social capital fail to organize and address basic neighbourhood needs, 
such as street cleaning and public space maintenance (Lastra & Pojani, 2018). 
Improving social capital plays a direct part in achieving social sustainability. 
One component of social capital is social trust; which is an individual’s belief 
that others will not knowingly or willingly do him/her harm, instead preferably 
act in his/her interests. Based on the ‘eyes on the street’ theory, a level of 
social control is provided casually, voluntarily and even unconsciously by locals 
within strong communities, which constitutes a better form of surveillance 
than official policing (Lastra & Pojani, 2018).  For an architectural design to 
increase the social capital of a neighbourhood, it is important to provide a 
space that allows for residents to be a community presence without actively 
having to make a conscious effort. Increasing social capital makes a direct 
contribution to achieving social sustainability. 

Community involvement in the construction of the design would be a positive 
contribution to improving social capital of the residents, therefore it is 
important for the construction materials and methods to be easily taught and 
understood by those with no extensive training. In the Lopez’s book “Manuel 
de Construccion con Bambu”, there is extensive detail on different bamboo 
construction techniques with clear diagrams and explanation of methods 
(Lopez, 1981). Simple bamboo construction techniques could be successfully 
utilised in the design process to encourage community engagement in the 
construction and maintenance of the building.

Social Sustainability 
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Community resilience is an idea that has developed from two different academic 
fields. First is socio ecological, where a system is able to absorb shocks, sustain, 
renew, and transform itself afterwards. The second is personal psychology 
and mental health, referring to an individual’s ability to recover from trauma. 
Everyday social sustainability sits on a continuum with resilience, centred on 
the shared and similar social resources that communities develop, and then 
harness to respond to specific events (Baldwin & King, 2018). In AbdouMaliq 
Simone’s book, “Jakarta, Drawing the City Near”, methods of endurance are 
discussed. Within informal settlements, a great deal of individual resilience 
and street smarts are demonstrated under otherwise debilitating conditions. In 
some cases of cities which have a significant informal settlement population, 
such as Caracas and Karachi, individual residents notions of resilience seem 
to be depended on the individuals capacity to remain almost invisible. In these 
cities if a person tries to be or have something of any significance, it is bound 
to attract all kinds of unwanted criminal attention (Simone, 2014a). 

Community resilience in the face of environmental threats can be assessed by 
five different capitals; natural, physical, social, economic, and governance. 
The most significant environmental threat in Jakarta is flooding, so each of 
these capitals have a number of variables in terms of developing community 
resilience towards floods. Improving the natural capital refers to the variable 
of ecosystem services, such as quality of drinking water, quality of air, and 
existence of drainage. Physical capital variables include access to electricity, 
water, sanitation, and accessibility of roads during floods. Social capital 
variables refer to the public participation in decision making, education and 
awareness, heath, and community preparedness. Economic capital refers 
to the variables of employment, household assets, finance, and subsidy. 
Improving the governance capital refers to mainstreaming of flood resilience 
through local strategies, good governance, effectiveness of city’s crisis 
management, and collaboration during floods with organisations (Kamh, 
Khalifa, & El-Bahrawy, 2015). Identifying the different capitals of community 
resilience allows for the areas of vulnerability to be realised. 

This literature investigates a range of relevant theory and information which 
will be able to guide the research through the design process. Focusing 
on the ideas of Baldwin and King, incorporating the theory of uniting the 
three major strands of research and policy of major cities in an attempt to 
improve the lives of the urban poor. Baldwin and King’s theory can be used 
to evaluate design ideas, resulting in the development of a design criteria 
based on the literature related to the three major research strands of urban 
development, social sustainability, and community resilience. By approaching 
the informal settlement improvement through this process, designers will be 
able to completely understand the needs of the community, what areas to 
prioritize. This project will use this resulting design criteria in sketch and digital 
design experiments with the aim at producing a comprehensive architectural 
intervention that improves the lives if the informal settlement residents. 

Community Resilience

Conclusion
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4.0 Precedents
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Fig 4.1. Mumbai Incremental Housing



51

Mumbai Incremental Housing

Mumbai Incremental Housing Strategy developed by architects Filipe Balestra 
and Sara Gornasson. This strategy involved fostering communal values through 
the ongoing community engagement when creating housing prototypes. In an 
attempt to find solutions for housing and infrastructure issues experienced 
by the urban poor. Three strategies were created which allow for versatility 
by providing the opportunity for vertical expansions and openings at various 
levels. It was agreed that the most successful of the three prototype designs 
was the option which created an open ground floor space. For use such as, a 
garage or a shop front, allowing for economic mobility and providing space 
for families to earn an income (Fairs, 2009). This strategy allows for the house 
owners to still have control of their home but are given the structural start 
needed to improve the living conditions. It would be beneficial to incorporate 
some of these ideas into my design, as it is important to allow for flexibility due 
to the unique needs of each slum resident.
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Fig 4.2. Rafael-Unido Neighbourhood plan
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Rafael-Unido Neighbourhood plan

The San Rafael-Unido neighbourhood plan is driven by the Caracas based 
firm Arqui 5. The design is for a new “Urban Façade” that offers stabilisation 
and commercial development. The plan involved the design of preschool, 
apartments, and a community centre (Wethmann & Beardsley, 2008). This is 
an example of design which attempts to improve the social and environmental 
conditions through the infrastructure, as well as housing. Attmepting to 
improve the informal settlements physically without disrupting them socially. 
Arqui 5 improved the infrastructure through paving and adding hand rails. 
These are subtle but effective ways of improving the living conditions in the 
informal settlements, however the idea of commercial development has risk of 
disrupting the existing social fabric, in the context of the kampungs in Jakarta.
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Fig 4.3. Empower Shack by Urban-Think Tank
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Urban-Think Tank came up with a design strategy to bring safe low-cost 
housing to the residents of South Africa’s informal settlements. Focusing on 
Cape Town’s second largest township, Khayelitisha, the first four prototypes 
for alternative slum housing were designed and built in 2012. The goal of 
Urban-Think Tank was to demonstrate an adaptable method of designing safe 
and accessible housing units with urban plans. The final design, a result of the 
design process, were low cost buildings that occupy a smaller portion of the 
usual slum dwelling footprint. Leaving fire break spaces that give emergency 
services easy access. The dwellings are designed so a second or third storey 
can be added to accommodate different family sizes (Block, 2017). By having 
a more vertical focus, these house designs are able to use the land space 
more efficiently. This means the residents are able to stay on the same sites 
that their previous slum dwelling was on, allowing for them to maintain their 
important social connections.

Low Cost Housing for South Afrcan Slum
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Fig 4.4. Slum Dwelling Design
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Alok Shetty’s Slum Dwelling Design

Alok Shetty addresses the housing conditions of the urban poor. He designed 
an improved slum dwelling for Bangalore’s LRDE settlement, which houses 
approximately 2000 residents. The low cost housing model is a response to 
the poor living conditions in the area, which are affected by flooding, and 
cramped, unventilated spaces. Shetty’s housing design is built in response to 
the harsh environmental conditions brought by the monsoon flooding, with 
raised framework constructed above the ground and a sloping roof to allow 
residents to collect the runoff water. The design accommodates for the lack of 
space by splitting up the 100 square foot dwelling into two units, divided by a 
corridor which provides an open space for cooking. The design also features 
a raised roof to allow natural ventilation (Walker, 2016). This housing design 
is an example of how simple features can account for harsh environmental 
conditions. The site of Kampung Luar Batang has similar environmental 
threats, so it would be beneficial to take a similar approach.
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Fig 4.5. Klong Toey Community Lantern
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Klong Toey Community Lantern

TYIN Tegnestue, a Norwegian firm collaborated with local students to give 
back to the residents of the Klong Toey community in Bangkok. TYIN Tegnestue 
worked with the community to design and build a space that would help the 
areas residents. The result was a small multi-use social centre which included 
facilities such as a stage, a community centre, a reading room, a sports court, 
a climbing area, and a meeting place. Klong Toey is the largest and oldest 
area of slum dwellings in Bangkok. The goal of the design process was to 
have a positive impact on the community by improving social sustainability, 
and encourage community interaction. The design uses a simple, durable, 
and repetitive logic to ensure it will be a long term feature in the community 
for years to come. It also encourages adaptions as the community sees fit over 
time (Meinhold, 2012). This is an example of how to relieve social stress in a 
slum community through architecture directed at the community, rather than 
individual housing. Improving social sustainability would be an appropriate 
goal in my design, however this would be difficult to achieve with just a housing 
design.
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Fig 4.6. Waterhub Design
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Waterhubs is a modular water sanitation infrastructure solution for urban 
slums. Due to the way the world is dynamic and quickly changing, there is an 
emphasis on the need to evolve the way we plan and develop cities. The design 
behind Waterhubs integrates modular blocks of sanitation, water treatment, 
water supply, organic waste processing, energy, and nutrient recovery. The 
idea is to close metabolic loops of material flow, saving resources and reducing 
waste. The solution is co-created with the community and provides functions 
like; community services (toilets, showers etc.) biological sewerage treatment 
and water recycling, waste processing, electricity access, and agricultural 
production (Saraf, 2015). This design identifies the different services that 
would successfully improve the infrastructure for urban slums. Improving the 
infrastructure of the slum areas plays a significant part in improving the living 
conditions of residents, as most lack basic resources.

Waterhubs: Infrastructure for Urban Slums
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Useful Systems

Metabolic Network Reactor: This is integrated fixed film activated sludge 
water treatment technology. The underlying principal behind the technology 
is a natural occurrence, where microbial biofilm develops on the roots of 
aquatic plants. Advantages of using this system for water treatment include; 
odour free, stable and reliable, small physical footprint, economically viable, 
and is technically effective. This system can be used to treat municipal 
wastewater, industrial wastewater, and urban waterbodies (Biopolus, 2018). 

Problems caused by the rapid growth of cities and their social and environmental 
impacts, has led to solutions which require an integrated and systematic 
approach. Because the informal settlements are constructed in an organic or 
unplanned way, improvements must be made from thinking from the ground 
up. In this kind of approach it is important for community participation to 
combine with technical and financial support from local governments to help 
provide clean drinking water, sanitation and drainage to the urban poor. Oarno 
and Cairncross have formulated several low cost drainage designs for the use 
in informal settlements. These drain designs have already been successfully 
produced in the Brazilian City of San Salvador. The drainage problems of 
small communities are related to the poor drainage across the whole city, 
so these simple drainage designs help to mitigate the issue (Das, 2012).

Metabolic Network Reactor

Slum Drain Design

Fig 4.7. Metabolic Network Reactor Diagram

Fig 4.8. Slum Drain Design Sections
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Cleantech Solutions to Waste Management

Traceability is a key operational component when it comes to waste 
management of informal settlements. This is important because a lot of the 
waste is irregularly disposed of, and no one accounts for it, with much of it 
ending up in rivers and other fresh water sources.

Looking into ideal waste management solutions for informal settlements, 
introducing the following elements are considered important:

1. Campaigning for waste segregation: at the domestic, commercial and
institutional level, it is important to separate the waste into four groups

(organic, glass based, paper based, and plastic waste). This makes it easier 
for waste collectors to transfer waste to recycling points, also meaning less 

waste goes to landfills.  

2. Digital geo-spatial mapping: digitized zoning of waste aggregation
centres, transit points and landfills for ease of resource optimization and 

redistributed by municipal authorities.

3. Forging municipal synergies with informal waste collectors and private
operators: Aligning informal waste pickers operations with that of the

municipal authorities which yield higher logistical strength. 

4. Mapping of transit routes for waste: and redistribution to places of need
such as recycling plants.

(Ochieng, 2015).

In Jakarta there are a lot of waste management services scattered throughout 
the city, however a dangerously large amount of waste is dumped into the water 
bodies or in makeshift landfills amongst the settlements. For the improvement 
of live in the informal settlements it is vital that there is an effective waste 
management system. the main issue at the moment is the streets are too 
narrow for vehicles to drive in between the houses making waste collection 
challenging.



64

Initial Sketches

The method of design experimentation through sketches, diagrams, and 
digital modelling has been applied throughout the research. This method was 
chosen because in the initial design phase, the visualisations produced help 
to identify design errors before refining the experiments through prototyping. 
By producing a range of digital prototypes it is then possible to test if designs 
respond to their intended performance through a qualitative analysis. A 
strength of using this method is there are no physical limitations on the forms 
that are produced, there is freedom to explore form in any direction. The 
weakness of using digital modelling is the scale can be easily lost, therefore it 
is important to include site context to keep an idea of scale.

Fig 4.9. Initial Sketches
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Fig 4.10. Initial Sketches
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Initial Sketches

Fig 4.11. Initial Sketches
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Fig 4.12. Design Criteria Diagram
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Chapter Conclusion

Initially when beginning this thesis, the assumption was to relieve the social 
stress in the informal settlements through an improved housing design. 
However after an in depth analysis of Jakarta through site, people, literature, 
and the first design review, it became clear that to come up with a housing 
design to replace existing dwellings would not be effective in supporting the 
existing social connections within the community.  

After an extensive site analysis, understanding the environmental conditions as 
well as the people that are living in the informal settlements, it became clear 
that for the current residents, their homes are their most valued possession, 
and they are constructed in the precise way to meet their immediate needs. 
Instead of a housing solution, important issues in the Luar Batang community 
include, lack of infrastructure, access to sanitary facilities, waste management, 
and a safe place for the community to come together. Reviewing relevant 
literature, and precedents of how other designs address the same issues within 
informal settlements, some initial sketch explorations were produced and 
then then reviewed by an internal panel within the faculty. It was clear from 
comments made that housing was the wrong direction to take in terms of an 
architectural solution.

This directed me to change my focus and approach, from a housing solution 
to one orientated towards the community as a whole. With an emphasis on 
shared facilities which encourages community interaction, strengthening 
social connections which are a so important to the way of life of the residents 
in the informal settlements of Jakarta. Instead of destroying what exists on 
site resulting from years of natural development, the architectural intervention 
should support what exists and be able to adapt to further needs.

Based on the Site analysis, Literature, Precedents, and first design review, the 
following design criteria was developed:

- Provide necessary infrastructure improvements.

- Address the existing architecture, including the traditional features.

- Provide facilities to be available and of benefit to the community as a
whole.

- Give opportunity personalisation of space, an adaptive area that can be
manipulated depending on the user’s needs.

- Assist in social sustainability of the community in the face of environmental
threats.
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5.0 Detailed Case Studies
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Fig 5.1. Chamanga Cultural Centre 
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Chamanga Cultural Center

Developed by the Centre for Public Interest Design (CPID), The Chamanga 
Cultural Centre was planned and built by students and teachers from the 
three universities. Located in San Jose de Chamanga, Ecuador. The design 
is in response to the earthquake in the spring of 2016, which damaged over 
80% of the buildings in the fishing community of Chamanga. The focus was 
to use culture to provide positive alternatives to the youth. In workshops run 
by Ecuadorian Architects Ararraya, expectations and possible design options 
were discussed, particular care was taken to endure a participatory decision 
making process, in which various stakeholder groups were herd (“2018 SEED 
Awards,” 2018).

The design consisted of an auditorium that might be extended to the street, a 
dance studio, a library, and audio-studio, and an office that could accommodate 
a guest for a couple nights. This spatial layout has to fit into a 135m2 plot, and is 
intended to be as flexible as possible. A solution for bathrooms had to be found, 
as there is no water treatment in Chamanga (“2018 SEED Awards,” 2018).  

This is not only an example of cheap construction using locally found materials, 
but it also sets a guideline for what facilities would help in maintaining social 
sustainability within a community in the face of the environmental threats. 
Providing a space to enhance the community connection and be a place 
where people come together is a key feature of this case study.
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Fig 5.2. Centre for Culture and Ecology
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Center for Culture and Ecology Quiane

Planned and built in the community of Santa Quianne, this project was 
developed in collaboration with the Mexican governmental organisation 
CAMPO. The new centre creates a space for working, learning, and recreation. 
The project supports the sustainable and ecological management of the land 
and promotes traditional and contemporary culture. The design includes 
halls, workshops, a nursery garden, gardens for local plant species, and a 
communal kitchen. Santa Catrina Quianne is a small rural community in 
Oaxaca. It is one of the poorest states of Mexico and faces social issues of 
rural exodus, poverty migration, and the loss of cultural identity. Oaxaca also 
faces the environmental threat of earthquakes. The community has a well-
organized civil society and a vibrant culture, but nowhere to practice them 
(Designbuild X Change, 2018).

The design intends to create a meeting place for the inhabitants of Santa 
Catarina Quiane, a place for dancing, working, learning, playing, cooking, 
and eating. So far the first phase is complete with a large aula and the sanitary 
building which has an organic water treatment plant, and a constructed 
wetland for wastewater (Designbuild X Change, 2018). 

Like the Chamanga Cultural Centre, the intention is to provide a space where 
the community is able to come together. The inclusion of a workshop and 
learning space gives the community a central meeting place where they are 
able to learn skills to further give back to the area, also giving the residents 
more reason to stay in the area.
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Fig 5.3. Renacer de Chamanga Community House
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Also located in San Jose de Chamanga, the project was developed as a 
response to the spring earthquake. The area where the project is settled 
corresponds to community land that was donated to the neighbourhood, 
the space is home to 30 families, with a total of 170 people. The designs 
purpose is to host a variety of collective activities. Community workshops were 
developed to prioritize people’s needs, this served as the base for design. 
The idea for the project was to design a wide roof that allows for a range 
of activities planned by the community. The basic intentions were to revalue 
local materials and the safe construction systems, also to empower the people 
through collective work during the building period. (Konovas, 2016)

For construction, a guadua cane structure was proposed, which were assembled 
by simple joints with nuts and threaded bar. The structural configuration was 
given by two planes of crossed canes that are constructed to support the roof. 
The foreground corresponds to the front façade with 4.08m (height) by 20m 
(length) and the background corresponds to the rear façade with 3.20m 
(height) by 18m (length) (Konovas, 2016). 

This is an example of how a simple intervention can make a significant impact. 
The simple structure made by community contribution and from local materials 
is able to improve the situation of the residents of the area substantially. The 
roof structure provides shelter from the environmental conditions, and is an 
area where the community can maintain their social connections in the face of 
a natural disaster (Konovas, 2016).

Renacer de Chamanga Community House
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Fig 5.4. Black Bamboo Community Centre
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This community centre is for the daily meetings of the villagers of Kampung 
Pakuncen in Yogyakarta. It is nested over the drainage channel and is made 
of locally found black bamboo. It was built by community volunteers with the 
help of bamboo specialists Andrea Fitrianto and Jasri Mulya, and non-profit 
organisation ‘Architecture in Development’. The basic need for the community 
centre was initiated as a result of scarcity of space and money (Chandel, 
2013). In informal communities it is important to have a gathering place where 
regular meetings can be held. Bamboo is a versatile and strong construction 
material, and regular harvesting improves its vitality and productivity. It is the 
perfect construction, material for the warm climate conditions of Yogyakarta, 
which is situated in the centre of Java Island. This is what drove the design to 
be an open air structure, and its high elevated position is to provide protection 
against floods (Chandel, 2013).

The total cost of the construction was only $2500, and is a good example of 
‘climate proof architecture’ with its response to the environmental conditions 
of the site (Chandel, 2013).

This design responds to very similar architectural conditions that my site faces. 
Aspects that would be beneficial for my design would be the open air structure 
to allow for maximum ventilation in the warm climate, and the elevated 
position to give some resistance to flooding..

Black Bamboo Community Center, Yogyakarta
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Porous Concrete or 
Asphalt

Geotextile Fabric 
lining

Clean, washed, 
uniformly graded 

aggregate

Uncompacted fill

The selected site in Kampung Luar Batang is highly prone to flooding, therefor 
this environmental threat must be accounted for when coming up with design 
ideas. The first step in resilient flood design for areas that are positioned right 
on the coast, is to identify and map areas of any existing natural features that 
provide ecosystem services in absorbing rainfall. Then to develop a plan that 
restores and improves these features.

Features Include: 

Swales, Depressions, and flow Pathways. Understanding the movement of 
water through the area, looking at aerial photos is a technique to identify 
wet areas and flow pathways.

Wetlands, and stream systems. Identify locations where surface water is able 
to leave the site, and understand where it goes.

Vegetation. Understand the type of vegetation that would thrive if human 
influences were not present.

Geology, Soils, and Slopes. Understand the underlying conditions.

For the Luar Batang site it is important to allow for surface water to drain, 
this means the eventual design intervention needs to reduce impervious land 
cover. There are two opportunities to do this, the first is to reduce the footprint, 
and the second is to use porous pavements (Watson and Adams 2011). 

Designing for Flooding

Fig 5.5. Porous concrete section.
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Revising the research direction to focus on community orientated architecture 
rather than housing. These case studies all use architecture as a way to bring 
the community together by providing facilities that would otherwise not be 
available. The communities these case studies are involved with are all in a 
state of poverty and are closely related to Kampung Luar Batang in terms of 
the community needs. The use of natural construction materials in these case 
studies are important parts of their designs, as they are cheap and easily 
accessible and local residents can learn from the construction techniques and 
use them on their own homes. The Black Bamboo community Centre is in 
Indonesia and has shown many benefits using bamboo, these benefits would 
also be realised in Luar Batang as the site conditions are so similar. These case 
studies offer an idea of what facilities are necessary in communities struggling 
with poverty, and should be considered in my design.

Potential Facilities:

- Auditorium, open indoor space, maybe extended outdoors.

- Office space.

- Emergency sleeping accommodation.

- Sports facility.

- Toilet facilities.

- Services (cooking space).

- Onsite water treatment.

- Education facilities

To further understand the how these potential facilities can be arranged initial 
design investigations are needed through sketches and digital mass modelling.

All these examples of community orientated architecture have different aspects 
that helped to influence my final design. The interior facilities of these case 
studies are what have been included in the final design. They have proved 
to be successful in these case studies showing their importance in a similar 
environment to my site. They also had similar aesthetics using lightweight 
natural materials that were found locally. Renacer de Chamga Community 
House, and the Black Bamboo Community Centre, are both open air structures 
made completely from locally sourced bamboo. Open to all members of the 
community to use at all times. These forms are where the open air structure 
feature in my final design was first realised. 

Conclusions
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6.0 Initial Design Investigations
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Aditorium Space

Water 
Treatment

Sannitary Building
Constructed Wetland

Aditorium Space

Initial Sketch Ideas

Intended Features:

- Exploring the possible aesthetic and materiality.

- Thinking about the necessary spaces.

- Includes sanitary building for public use.

- Includes on site water treatment.

- Includes Constructed wetland for waste water
from the facility.

Critical Review:

- Spaces have poor connections with each other.

- The spread of the spaces result in a large and
uneccessary building footprint, more thought
needs to go into the layout of the spaces which
will effect the overall aesthetic of the design.

Intended Features:

- Exploring verticality.

- Acknowledging the environmental conditions of
the site (prone to floods).

- Includes large auditorium space intended for a
variety of uses.

Critical Review:

- Needs more spaces to support the auditorium,
such as sanitary facilities.

- Design has no exploration of form, other than
looking into verticality, more thought needs to go
into how the space would be accessed and the
specific uses, such as community gatherings and
sports games.

Fig 6.1. Initial Sketches
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Initial Sketch Ideas

Intended Features:

- Two auditorium spaces for multiple uses at the 
same time.

- Sanitary block raised off the ground to enable 
continued use for the public in the case of a 
flood.

Critical review:

- Might be of more benefit for the two auditorium 
spaces to be of different sizes so the spaces can 
be more accommodating for the different uses.

- The roof form will be an important factor to 
consider, to make sure the runoff does not affect 
the design and provide the opportunity for the 
water to be collected

Intended Features:

- Focuses around an outdoor space, which could 
be used for gatherings or allow people to play 
sports.

- Linked with a constructed wetland and walkway 
which could be used to help connect the Informal 
settlement roads to the main road. 

- Building raised on stilts to avoid flooding.

Critical review:

- Larger auditorium block could be extended 
out into the sports space, but the different levels 
would make this difficult. 

- Water drainage from the roof and flat surfaces 
need to be accounted for, if water is unable to 
drain off the roof effectively water could pool and 
cause damage.

Aditorium 
Space

Aditorium 
Space

Sannitary 
block

Accomodation

Aditorium 
Space

Sanitary 
Block

Fig 6.2. Initial Sketches



86

Digital Mass Explorations

- Exploring an arrangement of
space with multiple entrance
points, allowing for the space to
be welcoming from all directions.

- Thinking about roof angles and
the direction of water run-off.

- Different mass sizes based
around an open outdoor space
which could be used for sports.
With some bleachers to form an
outdoor amphitheatre, creating a
multi-use space.

- Raised above the ground to
acknowledge flood prone site
conditions, but no considerations
of roof design.

- Investigating how the different
spaces with different uses might
be connected.

- Exploring the use of different
heights, allowing a smaller
footprint on the ground and
encouraging people to interact
with the site.

Auditorium Space

Sannitary 
Block

Sannitary 
Block

Sannitary 
Block

Sannitary 
Block

Aditorium Space

Sannitary Building

Office/ 
Accomodation

Auditorium Space

Sannitary Block

Fig 6.3. Initial Digital Masses
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Auditorium Space

Office/ 
Accomodation

Accomodation Accomodation

WC

WCWC

WC

WC

WC

Sannitary Block

Sannitary Block

Digital Mass Explorations

- Thinking about how the
design might interact with the
site location, with the waste
management station on the
corner of the main road and the
informal road.

- Thinking about how the
community might personalise the
outdoor space, providing framing.

- Exploring how the design
could be accessed from multiple
directions.

- Focusing around a central open
space which could be used for
community meetings or sports
activities.

- The pitch of the roofs are
intended to direct the runoff to
green wetland areas.

- Allowing for the users of the
design to have the freedom
to personalise the space to fit
specific needs. Providing the initial
structure and allowing for the
freedom of alterations.

Sannitary 
Block 

+ 
Water 

Treatment

Sannitary 
Block

Waste 
Management

Auditorium 
Space

Fig 6.4. Initial Digital Masses
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Fig 6.5. Experimental sketch
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Conclusion

Sketches were used to quickly explore possible aesthetics that were influenced 
by the case studies. And the possible spatial arrangements. These sketches 
were useful when visualising initial relationships between the exterior form 
and the functionality of the design. All investigated forms were simple and 
only diagrammatic visualisations. The main focus of all sketches was a large 
communal auditorium space, as this was the most important feature I gathered 
from the case studies.

Digital mass Explorations helped to further visualise the space relationships. 
Using the auditorium space a starting point and arranging other facilities to 
support it. To further develop from digital massing and investigate an external 
aesthetic, materiality needs to be understood. Different materials will have 
different limitations and properties.
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7.0 Material Study 
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Fig 7.1. Bamboo construction technique Diagram
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Bamboo is a versatile and strong construction material which grows naturally 
and in an abundance in Indonesia, and regular harvesting improves its vitality 
and productivity (Chandel, 2013). It is the perfect material for the warm climate 
conditions of Jakarta. There are various construction techniques developed in 
various parts of the world that make the design possibilities vast. Such as in 
FIG, which turns a piece of bamboo into a sheet (Lopez, 1981).

Bamboo has unique physical qualities and by applying certain techniques, 
designs with organic forms are able to be achieved as well as rigid structures. 
Although bamboo has a limited natural curvature there are some bamboo 
construction techniques which allow for expected curvatures to be reached. 
There are two methods of bamboo bending; the hot bending method and the 
cold bending method. 

Hot Bending Method:

Using the hot bending technique there are two ways of making curved 
bamboo, the immersion technique and the combustion technique. When 
bamboo is heated to a temperature which will cause it be soft and flexible, 
it will be easier to bend. Once the bamboo cools down again it keeps its 
new form. The different hot bending method techniques refer to the different 
ways of achieving the temperature. For the immersion technique, a large tub 
is filled with lukewarm water, then the bamboo poles are placed in the tub 
for a long period of time, usually overnight but it depends on the size and 
thickness of the bamboo. The bamboo is then bent and fixed into the desired 
shape and left to dry for 1-3 days. The results of the immersion technique 
are a smooth curvature and texture, and the mechanical properties remain 
the same as before it was bent, the same tensile and compressive strength 
.The combustion technique involves adding head straight to the bamboo pole 
using a flame torch or heat gun. It is important to gradually heat the pole 
rather than burn it, using this technique the bamboo can sometimes split if 
there is too much pressure or if the heat is applied to quickly. The combustion 
technique results in a smooth curvature and texture, sometimes the bamboo 
will change colour as a result of the direct heating. The mechanical properties 
also stay the same (Maurina, 2015).

Bamboo
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Fig 7.2. Bamboo construction technique Diagram
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Cold Bending Method:

Hot bending methods require time and other tools, where as cold bending 
methods are achieved easier. There are two ways of making curved bamboo 
using cold bending techniques, slashing the bamboo or bundling the bamboo. 
For the slashing technique the bamboo is slashed V-shaped using knives. Once 
the v shaped slashes are made in the poles they can be bent and fixed into the 
desired shape by lashing or adhesive. The bundling technique involves split 
or smaller bamboo members that are then curved into the desired shape and 
then bundled together and tied. The results of this technique are a smooth 
curve, but the actual texture is rougher than the other methods. The mechanical 
properties have also changed, the curved bamboo still has the same tensile 
strength as the unbent bamboo. However it has a decrease in its compressive 
strength (Maurina, 2015).

Using all of these different techniques have different aesthetic outcomes which 
need to be considered when using this material in my design. Other factors 
that need to be considered are the access to the different tools needed to carry 
out the techniques.

General Bamboo Construction:

For standard bamboo construction there are general rules that must be 
followed. It is important to avoid all bamboo that has cracks as it lowers 
the resistance. All bamboo used should be seasoned or older than three 
years, previously cured, air dried, and treated with immunizers. All cuts and 
joints that need to be made into the bamboo must be made properly and on 
bamboo with an appropriate diameter and wall thickness. The bamboo used 
as beams or screeds should be cut in such a way that there is a knot at each 
end or next to it. Otherwise the vertical loads transmitted by columns could 
cause the horizontal members to be crushed (Lopez, 1981).

Bamboo
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Fig 7.3. Traditional Betawi Architecture Fig 7.4. Traditional Betawi Architecture Closer Details
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Traditional Betawi Architecture

The traditional Betawi house differs according to the location, and the 
occupant’s affordability. The traditional Betawi house can be categorized into 
three distinct types, specifically the Gudang, joglo, and Bapang. The Gudang 
house is a simple rectangular building with little decorations. It has either a 
hipped or gable roof with a complex structure, and usually consists of two 
rooms. The Joglo house is usually a square plan and has an ‘umbrella’ type 
of roof structure. The Bepang house has a folded roof shape which is said to 
resemble a traditional Indonesian dress. In general all types of the traditional 
Betawi house have a standard, simple and functional structure with a wooden 
or bamboo frame (Funo et al., 2005).

Luar Batang is known to be one of the oldest historical Kampungs in Jakarta 
and some of the traditional Betawi features still clearly present amongst 
the architecture. In my design it is important to acknowledge the traditional 
architectural forms of the area to maintain the community connection and fit 
in on the site.
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Fig 7.5. Sharma Springs

Fig 7.6. Rooftop bamboo structure Fig 7.7. LUUM Temple

Fig 7.8. Panyaden International School
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Bamboo Architecture

Bamboo is such a versatile material, there is such a range different factors 
to consider when forming design ideas. The final aesthetic can be anywhere 
between an organic and a rigid structure. Looking at examples of how other 
people have designed with bamboo gives me an idea of how to the different 
construction techniques are actually manipulated to meet the needs of the 
design. 

The use of bamboo encourages the inhabitants of the space to be closer to 
nature. Positive features of using bamboo as the main construction material 
include keeping the room’s cool, pleasant to look at and touch, and a reduced 
carbon footprint. Bamboo is an effective material to be used in warm tropical 
climates because of the natural ventilation and insulation. Techniques have 
been developed so large complex forms are achievable, such as prefabricated 
trusses which make larger spans possible (CLALC, 2017).    
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Fig 7.9. Digital Material Exploration 1
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Digital Material Exploration 1

Direction: Exploration of how singular members can come together to 
close off a space, the idea behind this form is to have a central open space 
being the main focus. As the main intention is to provide a space for the 
community to come together, the surrounding structure must allow for a 
large central opening. 

Positives: 

- Provides a large open central space.

- Has a smaller building footprint on the ground.

- Has a mezzanine floor, providing space for observation, and unique
elevated point for public access that is not otherwise offered on the site.

- Successful investigation shows how singular bamboo members can create
a closed off space

Negatives:

- The angles on the side of the form would result in spaces that would be
inaccessible.

- No clear entrance or exit.

- Would require large amount of panelling to properly protect form the
harsh conditions, and it is unclear where the openings might be.

- Top of the form is flat, which is inappropriate for large amounts of rainfall.
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Fig 7.10. Digital Material Exploration 2
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Digital Material Exploration 2

Direction: Exploration of how an open air structure can be used to define 
a covered area, with a further enclosed space within. Investigating the 
relationship between solid bamboo panels and sections of bamboo louvres 
to define the space and allow different levels of light in.

Positives:

- Has entry access from all sides.

- Maintains visual connections across the site by being able to look through
the elevations.

- Angle of roof panels, allow for rainwater to runoff easily.

- Louvres allow for an abundance of natural light into the open air structure
while providing protection from the wind

Negatives:

- Solid roof panels will need some support, which would affect the amount of
open space beneath.

- There is no main entrance, so it would be unclear when initially
approaching where to enter.

- Angled sides of the form create unusable space
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Fig 7.11. Digital Material Exploration 3
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Digital Material Exploration 3

Direction: Exploration of open air bamboo structure which has a traditional 
Indonesian architectural influence with the umbrella like roof over the 
interior footprint. Focusing more on how the form might be able to be made 
out of bamboo. With some main thicker members making up most of the 
structure, and smaller thinner members in between.

Positives:

- Contrasting experience from the upper level compared to the lower level.
Lower level is more open and exposed.

- Roof angles make it easy for rainwater to runoff and be collected.

- Open lower level encourages people passing by to interact with the space.

Negatives:

-No clear main entrance.

- Central opening would let too much light in for a warm Indonesian
climate.

- Large span structure would need some other support which would affect
the open space underneath.

- Open ground floor would be almost completely exposed to prevailing
winds.
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Fig 7.12. Digital Material Exploration 4
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Digital Material Exploration 4 

Direction: Exploration of bamboo creating a blurred line between the 
open and closed, looking at how spaces could be closed off with different 
angles and different densities of bamboo members. This exploration also 
investigates different heights and angles as if it were the initial bamboo 
structure for a building.

Positives:

- creates an enclosed outside space within the shape which the interior
spaces could spill out into.

- Interesting sight lines through the form when looking at it in elevation.

- The roof angles all face towards the central area making it possible for
rainwater collection, if this is to be the initial bamboo structure for a roof.

- Level change allows for a range of different spaces to be included in the
programme.

Negatives:

- It is unclear what are full openings and what the areas of bamboo louvres
are.

- Only has one access point to the internal area.

- Would need some full covered bamboo panels for walls to stop too much
wind, rain and light getting in.



108 Fig 7.13. Waterproof Bamboo Roof
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Waterproofing Bamboo Roofs

In tropical climates such as Indonesia the slope and pitch of a roof is very 
important to allow for the high amount of rainfall to run off the roof easily. If 
the roof is at a reasonable slope and pitch, bamboo is a material that can be 
used to construct a water tight roof using a specific technique. The bamboo 
all first needs to be coated in 2-3 layers of rubber tree oil to help protect from 
moisture. The roof is then constructed from six layers. First is an under structure 
consisting of a woven bamboo net. Then over that is a layer of interlocking 
split bamboo stems/ shingles. Next is a second layer of structural bamboo on 
which the outer roof is fixed. A layer of split bamboo is installed on that outer 
roof. Next is a layer of thick sheets of linen soaked in tar. And finally an outer 
layer of split bamboo is overlaid, and this is further treated with another layer 
of rubber oil (CLALC, 2010).

Under structure 
(woven bamboo net)

Interlocking split 
bamboo

Interlocking split 
bamboo

Interlocking split 
bamboo

Linen soaked in 
tar

Second layer of 
strutural bamboo

Bamboo roof 
structure

Fig 7.14. Waterproofing Bamboo Roof Diagram
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Fig 7.15. Digital Material Exploration 2
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Conclusions

Material Exploration selected to develop: Digital Material Exploration 2. 
Understanding the properties of bamboo are what drove the different material 
explorations, exploring forms with the certain physical limitations of bamboo in 
mind. Forms incorporating singular bamboo members at different spacing’s, 
with solid panels made up of bamboo members spaced very close together. 
The material explorations are influenced by the extensive material research. 
Which helped develop an understanding how different construction techniques 
are utilised, and how to use materiality to express traditional features of the 
area. 

 From the digital material explorations I found that the features of bamboo 
work well to form open air structures allowing a lot of light in between the 
individual bamboo members. It then becomes possible to have enclosed spaces 
within the open air structure if necessary. So the exploration I have selected 
to be the basis of my conceptual research is digital material exploration 2. 
For the conceptual research this exploration will be revisited with more of an 
architectural approach rather than just focusing on the material use. Materials 
helped with the digital design process, using the physical characteristics of 
bamboo, and construction technique as a guideline when producing a digital 
form. This resulting digital form then becomes a strong base for architectural 
concepts.
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8.0 Concepts
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Ground

Level 1

Level 2

Fig 8.1. Concept 1 - Plan views
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Concept 1

Direction: This initial concept is a development of the digital material 
exploration 2. Continuing the idea of using sections of full bamboo panels 
and louvres to allow for natural ventilation and different levels of light into the 
building. The open air structure is focused around a multiuse communal space 
available for community gatherings or sports, with separate enclosed spaces 
around the outside. There is also a concourse to observe the communal space 
from a different level.

Positive:

- Provides a large area for community gatherings and sports

- The unique form stands out from the surrounding architecture, but still
acknowledges the traditional features through the materiality and pointed
triangular edges.

- Concourse level provides an open raised area for observation.

- Accessible from all directions.

Negatives:

- Roof louvres allow too much light and rain in over the communal space.

- It is unclear where you enter the space from the outside.

- Does not provide much separate enclosed space for other necessary
facilities which support the open community space.

- Rainwater runoff from the roof would be unpredictable and hard to collect.

Fig 8.2. Concept 1 - 3D visualisation
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Ground

Level 1

Roof

Fig 8.3. Concept 2 - Plan views
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Concept 2

Direction: Different approach to the roof form, thinking more about how 
to keep the rain out during the wet season of Jakarta, but still allowing for 
natural ventilation during the warm dry season, so has areas of just louvres 
on the roof. The overall shape of the form is intended to direct the users to 
the exits from inside the space.

Positive:

- Provides a large open area for community gatherings and sports

- Roof provides large amount of cover from the rain during the wet season
but still well ventilated with louvres integrated between the roof panels.

- Clear openings in the exterior façade which allow the entrances to be
understood once the building is approached

- Larger amount of separate enclosed space to support the communal area.

Negative:

- Nothing to signify the main entrance.

- Roof is too flat for significant amounts of rainwater.

- Ground level is vulnerable to flooding which is a known threat on the site
with the foundations on ground level.

Fig 8.4. Concept 2 - 3D visualisation
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Ground

Level 1

Roof

Fig 8.5. Concept 3 - Plan views
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Concept 3

Direction: The intention for this concept was to investigate a smaller building 
footprint by reducing the open communal space to just the size of a multi-
use sports court. This lead to an overall simplified floor plan with four 
identical size corner interior rooms. The entrances were also exaggerated 
and the overall form had more of a traditional influence. 

Positive:

- Entrance points are clear.

- Raised on piles to account for high amounts of groundwater.

- Roof has a steep pitch to allow for high amounts of rainwater to runoff
easily

- Roof still accounts for natural ventilation through louvres.

- Structural bamboo members are emphasised using a darker shade of
bamboo.

- Strong influence of traditional Indonesian architecture of the area.

-Reduced building footprint size.

Negative:

- Smaller open communal space becomes more sports orientated and less
multi-use with its reduced sized.

- Unclear which is the main entrance.

- Entire form is significantly symmetrical and lacks variation.

Fig 8.6. Concept 3 - 3D visualisation
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Ground

Level 1

Roof

Fig 8.7. Concept 4 - Plan views
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Concept 4

Direction: Increase the size of the open communal space to make it more 
multi-use. Have a more organic overall form and more emphasis on the 
entry space and the main entrance itself. The interior levels have two stories 
to them, and all the upper stories are linked with a concourse that goes 
around the whole building.  

Positive:

- Provides a large open area for community gatherings.

- Roof pitch allows for water to drain easily

- Main entrance is clearly identified

- Strong traditional Indonesian influenced architectural features.

Negative:

- Repetitive façade the same around the entire exterior of the design, the
only change is the emphasised main entrance.

- Overall form is significantly symmetrical and lacks variation.

- Interior spaces are unordinary shapes which would make it difficult to
organise programme.

Fig 8.8. Concept 4 - 3D visualisation
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Ground

Level 1

Roof

Fig 8.9. Concept 5 - Plan views
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Concept 5

Direction: The idea driving the form of this concept was the traditional 
Betawi architectural feature of the ‘umbrella’ like roof. So this design consists 
of an open air roof structure which has variation in the panels to allow for 
ventilation. The roof structure is completely separate from the floor and the 
internal spaces.

Positive:

- Roof clearly signifies the main entrance.

- Roof has a high pitch for rainwater to runoff easily.

- Roof has openings to allow for natural ventilation.

- Provides a large open area for communal gatherings.

Negative:

- Interior floor to roof height is unnecessarily high.

- Basic entrance ramp, does not fit with the overall aesthetic of the rest of the
building.

- Internal rooms have unordinary shapes which would make it difficult to
organise programme.

Fig 8.10. Concept 5 - 3D visualisation
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Ground

Level 1

Roof

Fig 8.11. Concept 6 - Plan views
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Concept 6

Direction: The roof form is intended to have the same architectural language 
as the walls. The walls are where all of the natural light is let in, as well as the 
natural ventilation. The roof form is designed to keep the rain out over the 
central court space and acknowledge the main entrance location.

Positive:

- Roof form is an appropriate height for a communal multi-use space.

- The main entrance can be clearly identified.

- The interior spaces are all appropriate shapes.

- Concourse level provides an open raised area for observation.

Negative:

- Having the walls completely made of louvres means there is no control of
the amount of light and noise that is let in.

- Louvre walls do not provide much protection from the weather.

- Wall angles create inaccessible areas.

- Roof angles mean water will pool and be drained in the centre of the
building rather than the sides.

I have selected this concept to continue through to the development stage 
because it has the most potential to meet the design criteria successfully and 
includes all most of the successful features of all the other concepts.

Fig 8.12. Concept 6 - 3D visualisation
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Fig 9.1. Concept 6 
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9.0 Developed Design
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Concept Position on Site

Fig 9.2. Concept 6 in site context

0m 5m 10m 25m 50m
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Data for this graphic sourced from (Windfinder, 2019)
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Initial External Form Devlopment

Investigating the selected concept (concept 6), positioning it on site the 
immediate risk is for flooding, so the first significant change made is to raise 
the building up on piles. 

The openings in the plan allow for the wind to enter the building helping with 
natural ventilation.

Looking at the building in plan, it is clear the arrangement of the interior 
spaces results in some unusable areas, the interior needs to be better linked 
with the exterior façade form.

Fig 9.5. Development - spatial planning



132

= Completely exposed

= Partly Exposed

= Completely covered

= Mostly covered

Fig 9.6. Dry zone diagram
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Dry Zones

Developing the interior layout of the design, the space is split up into four 
zones with varying levels of exposure to the wet weather conditions. Ranging 
from completely exposed to completely cover.

Completely Exposed: 

The zone completely exposed goes around the full exterior shape of the 
building. Giving users of the building the opportunity to walk around the 
outside of the form uninterrupted. 

Partially Exposed:

The partially exposed zone is the main entrance to the building. Due to the 
size of the large opening some covering protects from the rain but this area 
will still be wet if there are heavy rains. Not just from direct rain into the space 
but mostly from the feet of the users.

Completely Covered:

The completely covered zone is the main interior space around the outside of 
the open communal area. This zone is completely separated from the other 
spaces and is completely resistant sealed from the outside conditions. The 
construction will have to be different and separate from the open air external 
roof structure.

Mostly Covered:

The mostly covered zone is the open communal space. This space is at the 
centre of the building so is protected from direct rain, but at the right wind 
angle rain moisture could still get in, and water from the feet of the users.
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Fig 9.7. Development - Base

Fig 9.8. Development - Roof



135

Design Development - Base

Design Development - Roof

- Raised the base level by 2.7m to allow some flood water resistance, provide
some space for community interaction at the ground level.

- Internal spaces supporting the open communal space are of a more linear
form to make dividing up the uses more efficient.

- Upper level concourse is simplified to give access to open upper level areas
and still be a viewing point for the open communal space.

- Developing the design of the roof, the triangular panels are arranged in a
way that better controls the rainwater runoff.

- The rainwater runoff is directed down to specific points which make it easier
for collection.

- This arrangement of roof panels is also intended to have sections that are
open and with higher angles to allow for natural ventilation.
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Fig 9.9. Development - Roof suooprt

Fig 9.10.  Development - Exterior walls
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Design Development - Roof Support

Design Development - Exterior Walls

- Bamboo structure to support the roof form using cold bending techniques to
achieve the desired shape.

- Designed to account for pipes required for water collection.

- Acknowledges traditional Indonesian features and traditional construction
techniques and materials by using bamboo.

- Wall form still allows for large amounts of light to be let into the building.
Also allowing for natural ventilation.

- The shape acknowledges the roof shape, and is supported from the ground
outside of the building footprint to provide shade and more protection from
the wind at ground level.

- Provides some protection to the exterior walkway the surrounds the level 1.
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Fig 9.11.  Development - 3D visualisation 
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Solar Power

Photovoltaic Panels

To maintain a reliable source of power, the design has photovoltaic panels 
on the roof which are able to support the buildings energy service needs. The 
panels are positioned on the roof in a way to minimise wind lift, being set 
below the roof ridges with some clearance from the edges (Dower, 2018).

The design incorporates 388m2 of solar panels with a solar output of 140kWh/
m2/year. Which means there will be 54,320 kWh of electricity produced on 
an annual basis. Based on a comparison to a standard European village 
town hall, this will be enough to independently maintain lighting and other 
miscellaneous electricity needs. The energy is collected in a large scale battery 
storage to store excess power generated (OLA Consulting Engineers, 2019).  

Fig 9.12. Development -Roof solar power
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Design Development - Programme

Ground Level

- Public sanitary services to be accessed from the front and back of the
building, providing toilets, showers, and clean running water to residents of
the area.

- Support space is area that can be used for storage supporting the space
for business.

- The business space is designated area with provided foundations can be
altered depending on the user’s needs.

- A relatively large space will be needed for building services to account for
the water filtration system, and the power storage battery to store the solar
energy.

Level 1

- Main open communal space takes up most of the level, space is intended
to have a wide range of use from sports games to community gatherings.

- Enclosed classrooms which have the opportunity to spill out into the open
communal space if needed.

- Communal kitchen also has the option to extend out into the open
communal space, directly linked to all the entrances into the space.

Level 2

- Open teaching space, an alternative to the enclosed classroom on level 1,
can be used as an area for more hands-on learning.

- Toilet facilities to support second level.

- Emergency accommodation in the case of residents unexpectedly
becoming without a home, provide facilities to live for a short period of time
while other accommodation is organised.
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Fig 9.14.  Development - Bamboo wall opening
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Design Development - Openings

Even though the main interior spaces need to be water tight, there still needs to 
be the opportunity for natural light to be let into the space through openings. 
For a wall constructed of bamboo there are simple areas of the wall panelling 
that are hinged, allowing them to be pinned open to let light in. The panels 
which can be opened are designed to be part of the wall when closed, making 
it hard to identify where the opening is from the outside. To stop water seeping 
in through the top of the opening there is a small eave, directing the small 
amount of rain that will be in contact with the interior wall away from the 
opening.

Fig 9.15.  Development - Bamboo wall opening diagram
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Spatial Planning 

Design Features:

- Ground floor includes a waste management facility to encourage recycling in
the community. It will just be for dry recyclable waste. It would not be suitable
to process organic waste due to the poor hygiene associated with it, and the
large numbers of people expected to use the building.

- Building services compact into a smaller space, featuring water treatment
and solar power storage.

- Covered walkway on the sides of the design, encouraging people to walk
through the site. Past the business spaces.

Critical Analysis:

- The designation of space is successful. A large amount of space is needed
for the waste management area to allow for vehicles and large numbers of
people to be able to move in and out of the space easily. A reasonably large
amount of space is available for the WC to accommodate not just users of the
space, the members of the public too.

- The spaces designated for retail and business do not give much opportunity
for variation in the way they are set up. There is not much freedom or the
ability to personalise due to the confined enclosed space, the basic framework
could be all that is necessary for the business owners.
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Spatial Planning

Design features:

- Level 1 focuses around an open multi use auditorium space, uses can
range from community gatherings to a sports court.

- Two educational spaces which can also utilise the open central area, being
able to expand the classroom into the space for large meetings if necessary.

- Office spaces to support the educational spaces.

- Communal kitchen facilities included, can be utilised as part of the
educational spaces to help provide the children with food.

Critical Analysis:

- The spatial arrangement has resulted in the two secondary entrances which
are not very inviting for people to enter the space, as at the top of the entry
stairs is narrow corridor.

- Having the spaces arranged around an open area gives all the areas
more flexibility in the occupancy limit. Giving versatility depending on the
necessary function required of the space

- There is no disability access to this level, there needs to be a ramp of some
kind.
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Spatial Planning

Design features: 

- Concourse provides circulation to level 2, and goes around the open meeting
space providing an elevated view and observation point.

- The open education space is for more hands on teaching, such as teaching the
bamboo construction techniques used in the building design so the community
has the knowledge to help with maintenance, or use the techniques on their
own houses.

- On this floor there is access to the emergency accommodation block, which
is intended to help house new residents to the area, or those in need of
temporary accommodation in the face of a natural disaster.

Critical Analysis:

- Although the concourse provides an elevated area for viewing and observing,
there is no available places to sit and be out of the way of those using the
concourse as circulation.

- There needs to be some WC facilities on this floor, could be part of the
emergency accommodation block.
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Design Development - Interior Form

Design Changes:

- Interior arrangement opens up at the two secondary entrances

- Bleacher seating added to the concourse.

- Interior wall constructed with lightweight treated bamboo.

Fig 9.19.  Development - Interior form
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Design Development - Structure

Structure:

- Floor support structure is separate from the roof support structure. Constructed 
of 360x63mm laminated timber beam members which have a continuous
maximum span of 6.9m, if the structural qualities of the beam are of the same
qualities as hySPAN LVL (CarterHoltHarvey, 2011). With support columns that
are 150x150mm. The structural grids of the two levels are slightly different.

- More support is added to the roof structure at the front and back of the
form, to ensure ensure the large span is able to be held up. From looking at
precedents of other large span bamboo structures with lightweight roofs, it
will work.

Fig 9.20.  Development - Structure
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Fig 9.21.  Development - Rainwater runoff diagram 1
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Rainwater Management

The roof form is designed to direct the rainwater runoff to points where it is 
able to be collected. The water is collected through down pipes to the ground 
level where it is pumped to the services area of the building. It is then processed 
through metabolic network reactors, which is a way of treating wastewater 
using natural fibres (Biopolus, 2018). Once the water is cleaned it is then 
pumped and used throughout the building in the kitchen and bathrooms. The 
filtration system is also able to treat used grey water so the wastewater from 
the kitchen and bathrooms can also be reused in the case of water shortages. 

Fig 9.22.  Development - Rainwater runoff diagram 2



154

Structural Sections

0m

A A’

1m 2m 5m 10m

B

B’



155

Fig 9.23.  Development - Full design section AA

Fig 9.24.  Development - Full design section BB
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Bamboo Post secured to a concrete footing internally
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Construction Technique 

Fig 9.31.  Bamboo connection 

Fig 9.32.  Bamboo fishmouth connection 

Orthogonal Mortar Infilled Steel Eyebolt Connection:
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Fig 9.33.  Final design on site
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Conclusion

The design outcome consists of strategies that follow the design criteria. 
Necessary infrastructure improvements are achieved by providing the public 
with a waste management facility keeping the streets cleaner. Clean water is 
also collected and publically available through the communal kitchen and 
shower facilities. The existing architecture and traditional features of the area 
are expressed in the exterior form of the building. The bamboo structure has 
traditional high pointed arch features and an ‘umbrella’ type roof which are 
features of the local Betawi houses of Jakarta (Funo et al., 2005). Facilities 
that are available and of benefit to the community as a whole are provided 
through the communal open space, the community kitchen, and education 
spaces. These are facilities that the community is able to gather in large 
numbers, supporting existing social connections. The spaces within the design 
are intended to be multi-use, such as the open community space being able 
to be used as an auditorium or a sports court, and the class rooms being able 
to spread out into the open communal area. The designated retail space is 
intended to just provide the framework to give the user of the space opportunity 
to personalise it however they want depending on their needs. The design 
helps to achieve social sustainability in the face of environmental threats by 
having the core of the building raised above the ground level, and providing 
an emergency wing which includes emergency accommodation. 
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Fig 10.1.  Final design visualisation
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10.0 Final Design
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Ground level Floor Plan
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 level 1 Floor Plan
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 level 2 Floor Plan
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174 Fig 10.7. Exhibition Space
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176 Fig 10.8.  General Interior
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178 Fig 10.9. Workshop Space
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180 Fig 10.10. Open Communal space
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182 Fig 10.11. Approach from across the street 



183



184



185

11.0 Conclusion
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Findings

Residents of the informal settlements of Jakarta are content in the houses 
they have. So the design approach for a successful architectural intervention 
to relieve social stress in the informal settlements will support the existing 
community connections through a communal building rather than an 
individual housing design.

Natural local materials with influence of the traditional architecture of the 
area, resulting in a unique building form using simple bamboo construction 
techniques.

Open space available for community gatherings are a rarity among informal 
settlements due to their lack of forward planning, providing this space helps 
maintain and improve the community bonds.

A multi-use design, the spaces are flexible to meet the specific needs of the 
community at different times, such as the open communal space also has 
lines to be used as a sports court.

Having the facilities of the community centre spread over multiple levels 
allows the core of the building to remain functional and as a place of refuge 
when facing the environmental threats of the site, such as flooding.
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Critical Reflection

The strategies used to tackle the main issues were successful because the design 
criteria was developed as a result of four different stages of the research. This 
was the site analysis, literature review, initial precedent study, and the first 
design review. Extensive testing was done to develop a conceptual design 
that would meet the design criteria. Starting with initial sketches and digital 
masses, to investigate spatial arrangements. Then an extensive material study 
exploring the range of forms given the physical properties and limitations of 
bamboo. Leading to digital conceptual testing that explores a series of forms, 
investigating interior arrangements simultaneously with external design. The 
resulting developed design successfully supports the existing social connections 
by providing a space where the community can come together, and improve 
the quality of life through providing necessary infrastructure and services. 
However there are some parts of the design with minor issues, such as; the 
response to site environmental threats, programme, materiality, the open air 
structure, and the retail spaces. If the research were to be continued, perhaps 
at PhD level, it would be necessary to acknowledge the following minor issues.  

Response to Site Environmental Threats: 

The design responds to the significant environmental threat the site faces, 
which is flooding. The immediate flood threat is acknowledged through the 
way the core programme of the design is raised on the upper levels. This 
allows the community centre to continue to function as a meeting place or as 
emergency accommodation. In the event of a flood the areas of the design 
that will become damaged and unusable are the, public toilet and shower 
facilities, the retail spaces, and the waste management facility. These are 
all facilities placed on the ground level because they are expendable when 
facing a natural disaster. There are alternative shower and toilet facilities on 
the other levels of the building, people safety is more important than the 
goods attempting to be sold, and the waste management centre will not be 
able to function regardless with roads being flooded. The most important 
space on the ground floor is the services area. This is the area that the solar 
energy is stored and the water is filtered and pumped throughout the building. 
The services are located here to keep them away from the public using the 
building however this makes it prone to damage in the case of a flood, and 
extra precautions would need to be made to make sure the building will still 
be able to function properly.

Programme:

The programme and designation of space in the design is based on the case 
study and precedent research. Taking influence from other community based 
designs and how other designers approached a similar problem in other 
informal settlements. The final programme developed as a result of what would 
be most beneficial for the Luar Batang community. This resulted in a place 
for the community to gather, teaching facilities, toilet facilities, an emergency 
wing, and a waste management area. These spaces all have a degree of being 
multi use, and can be adapted to meet specific needs if necessary, such as the 
teaching space being able to open out into the communal space. Resulting the 
design to have a familiar adaptive quality to the informal constructed houses 
of the area. There was some programme that the case studies included that 
I did not include in my final design, and still could have been beneficial but 
would require further research, such as a library, or dance studio.
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Critical Reflection

Potential Applications

Materiality: 

The material limitations and properties of bamboo played a significant role 
in the outcome, of the final form. The form was strongly influenced by an 
extensive bamboo material study resulting in the unique interior and exterior 
features of my design. Although the traditional architectural features of the 
area were taken into account when developing the design the dominating 
feature and overall aesthetic is driven by the bamboo construction and the 
traditional features do not have much emphasis. 

Open Air Structure:

The intention of the design is to benefit the surrounding community by providing 
facilities that are otherwise unavailable to some residents, such as toilet and 
kitchen facilities. The design is an open air structure that is accessible all hours 
of the day and night which makes it vulnerable to vandalism, or unwanted 
animals taking up residency. The trust is placed in the community to ensure the 
space is used respectfully. As the building is purely for the community’s benefit 
it is assumed the community will work together in this sense, but there is still a 
chance it could be misused. Another alternative would be to organise with the 
governing body of the area to help provide maintenance and security services.

Retail Spaces:

A prominent feature of the residents of the informal settlements in Jakarta is 
the home businesses they run, usually in a makeshift space at the front of their 
homes. On the lower level of the design there are designated areas which 
provide the framework to set up retail spaces. Depending on the success 
of the shops that develop there will be varying foot traffic that would be 
unpredictable. If the businesses in the spaces become successful there might 
be some times of the day that there will be too many people in the area to 
pass through easily.

This design experiment could be used as a starting point for kampung 
improvements throughout Indonesia. The design result uses simple bamboo 
construction methods that would be able to fit in to other sites in Indonesia given 
there is enough area available. The community centre design could become 
a central hub for the ever adapting informal community, which moves and 
changes with population numbers. Therefore encouraging more organisation 
to the current random layouts of the communities. With the emergency section 
of the design including temporary accommodation, it makes it easier for new 
members of the area to integrate into the existing community. Given more 
time for the investigation to be continued, more research could focus on the 
multi-use aspect of the interior spaces, developing the design into an adaptive 
structure that can easily meet the needs of other informal settlements with 
different deficiencies.
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Limitations

Site Visit:

The inability for me to visit the site proved to be a major constraint during my 
research. This prevented any direct discussion with the current residents of 
the area, meaning there was no research through participatory design which 
could have strengthened the final design result. In an attempt to compensate 
for my lack of personal site experience I obtained a detailed understanding of 
the site through site analysis. Relying heavily on satellite images, photographs, 
research papers on the area, articles, and books. Although I was able to still 
develop an understanding of the site conditions and appearance my research 
would have strongly benefited from a physical experience of the site myself 
obtaining a real understanding of the residents and their culture. To account 
for the lack of direct discussion with the current residents of the area, in my 
research I looked at research that others had done, and took into account the 
people responses.

Lack of Information:

For research involving informal or unofficial dwellings, there is a distinct 
lack of information on the population statistics and the buildings themselves. 
Without an official population number it made it difficult to obtain and 
understanding of how many people are residing in Kampung Luar Batang, 
leading the research to be based off a rough population density per hectare. 
The houses constructed within the informal settlement often change size and 
shape depending on the resident’s needs. This meant there is no official data 
of the building footprints or heights. To make my maps and digital models I 
estimated the existing buildings based on satellite images.
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Conclusion

Jakarta is a city which has over 2 million people that live below the poverty 
line, and generally in informal settlements that have high population densities, 
substandard dwellings and inadequate infrastructure. Although these informal 
communities have strong social connections, the overall quality of life is low.

This research has investigated how an architectural design can support 
the existing community connections, relieving social stress and improving 
the lives of residents within the informal settlements of Jakarta, specifically 
focusing on Kampung Luar Batang. The design criteria was developed 
after an extensive site analysis, literature review, precedent study, and 
an initial design review in front of a panel. The design criteria focuses on 
improving the conditions of Kampung Luar Batang without relocating the 
current inhabitants from their homes. The design criteria includes: providing 
necessary infrastructure improvements, acknowledge the existing architecture 
including the traditional features, Provide facilities to be available and of 
benefit to the community as a whole, Give opportunity of personalisation 
of space, assist in social sustainability of the community in the face of 
environmental threats. During the design process sketches and digital 
modelling were used to produce community orientated design iterations 
following the design criteria and attempting to meet the aims of the research.

The proposed solution consists of community orientated open air bamboo 
structure that provides necessary services to the residents of Kampung Luar 
Batang. Supporting the existing social connections by providing a place for 
the community to come together, and providing necessary infrastructure 
to the area through sanitary facilities and a waste management service.
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