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An architectural research project explores how resilient water structures such as
housing can provide long-term habitation for the slums threatened by flooding and
rising sea levels. The test case for this project is Khlong Toei slum, Bangkok.
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Urban flooding has been an unwarranted issue that the world is currently facing in different
cities across the globe, such as Mumbai and Jakarta. Today, it is massively affecting how
people occupy urban areas in the affected cities. Bangkok is a well-known vast metropolis
in Southeast Asia, Thailand, experiencing annual monsoon floods, threatening the capital’s
future existence. Research suggests that the city will be completely underwater within the
next decade. Bangkok is the habitat of over 10 million people, meaning it will have to
address and solve the severe annual flooding concerns soon before it gets worse, damaging
the lives of the Thais.
The floods create penurious living environments for millions of urban citizens in Bangkok.
However, it is not the upper or middle-class citizens that are mostly affected; it is the
lower-class Thais, the people living at the bottom, those living in poverty and low-income
communities. These people live near bodies of water, marshy fields, and low-lying regions
that are infected with diseases and are unsafe and vulnerable to floods. In addition, the
result of the annual floods in Bangkok desolates the mainland and potentially diminishes
jobs, especially for the Thais in poverty, who are trying to make a living day by day and
already earning little to no income.
Hence, through the analysis of low-income housing, flood resilient and Thai traditional
architecture, Thai culture and traditions, and their powerful beliefs in animism and guardian
spirits; Re-imagining the Slum of Khlong Toei aspires to redevelop and design a sustainable
and vernacular community of houses and other essential amenities that are slum dwellerfocused and resilient to seasonal flooding in the slum of Khlong Toei, Bangkok.

A research project submitted in partial fulfillment of the requirements for the degree of
Master of Architecture Professional. Unitec Institute of Technology
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1.0
Introduction

1.1

RESEARCH QUESTION
How can architecture support an alternative sustainable community development in response to flooding and
related sanitation issues in the slums of Bangkok?
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1.2

PROJECT BACKGROUND

Thailand’s relationship with water goes
beyond just being a resource and a concerning
annual ‘natural disaster’. It is also connected
to their cultural, traditional, social, and
spiritual beliefs.1 Floods have been a common
natural hazard in Thailand for many centuries,
occurring annually during the monsoon
season. Historically, this was not a problem
for the Thais. In the past, the primary use of
land served the purposes of agricultural and
surviving, where an agricultural community is
formed living in accordance with nature and in
complying with land and weather conditions.2
The expansion of cities, factories, and
residential areas impedes the flow of water
and leads to severe flooding problems.3
Floods that have never been a problem in the
past have become a serious issue for Bangkok
and other cities such as Jakarta, a city that has
been impacted by major floods since 1990.4
Urban flooding is a growing concern that could
determine the fate of cities like Jakarta and
Manila or drastically alter their appearance

for decades to come. Jakarta and Manila, have
already experienced major urban flooding
events in the last decade. Although when these
cities begin to flood, the attention is focused
on the breakdown of municipal utilities,
school closures, and traffic difficulties, among
other things. While these issues bring the city
to a stop, what is concerningly overlooked is
who truly bears the brunt of the damage.5
Slums worldwide depend on the informal
economy to make a living because they have
little access to formal employment, forcing
them to settle in unsafe areas that are vulnerable
to natural disasters. These areas are frequently
seen near government owned bodies of water,
marshy fields, and low-lying regions, where
they are constantly under threat of eviction.
These places are also vulnerable to storms and
flooding. Residents in slums are affected by
floods and illness caused by monsoons allied
to the lack of rubbish disposal and sanitation
that facilitates an environment
for the
development successful microbial populations

that are detriment to human health.6 They
may not have access to municipal services
needed to withstand these natural disasters.
Floods can also cause other issues, such as a
reduction in fresh water supply, groundwater
contamination, and the spread of water-borne
illnesses, raising additional sanitary concerns
for slum populations.7
Ultimately, the devastating effects of
climate change are dramatically challenging
architecture. This research project explores
the design of a sustainable and vernacular
community of affordable houses, and
other amenities that are a resilient building
response to seasonal. It aims to assist the low
income earners of the Khlong Toei slum to
overcome the continual destruction of their
local livelihood caused by the annual flooding
that has become increasingly disastrous as
Bangkok has filled in the canal system that
used to accommodate and absorb the historical
annual flooding.

1 Pengpala, Aphiwat, “Water You Know?” P2.
2 Liquid Perception, P75.
3 Liquid Perception, P75
. Infrastructure: Jakarta’s Failing Hydraulic Infrastructure,” Michigan Journal of Sustainability 4, no. 20181221 (2016), https://doi.org/10.3998/mjs.12333712.0004.004.
4 Frank Sedlar, “Inundated
5 Singh, Mitashi, and Varnika Upmanyu. “Urban Flooding: The Case of Drowning Cities and Rising Vulnerability.” Down To Earth, October 11, 2019. https://www.downtoearth.org.in/blog/natural-disasters/urban-flooding-the-case-of-drowning-cities-and-ris
ing-vulnerability-67203.
6 Yadav, Manju and Dhote, K.K. and Yadav, Praveen, Impact of Urban Floods on Slum Redevelopment Case of Bhopal. Available at SSRN: http://dx.doi.org/10.2139/ssrn.3334401
7 Yadav, Manju and Dhote, K.K. and Yadav, Praveen, Impact of Urban Floods on Slum Redevelopment Case of Bhopal. Available at SSRN: http://dx.doi.org/10.2139/ssrn.3334401
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Figure 1

Figure 2
Figure 1,2,3 - The current condition in Khlong Toei slum.
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Figure 3

1.3

This research project aims to define a design
proposal to reshape Bangkok’s informal
settlements by addressing the flooding,
sanitation, and the overall living conditions of
slum dwellers in Khlong Toei.
The project will be achieved through master
planning a flood-resilient community for the
slum of Khlong Toei. This flood-resilient
design for this community will consist of
low-cost housing made of locally sourced
and sustainable materials. It will also consist
of shared hubs that will include bathrooms,
toilets, and cooking space; small agricultural
farms that can provide fresh food supply and
simultaneously act as a sponge for excessive
rainwater during the wet season. Water
collection tanks will also be incorporated
for harnessing water from extreme monsoon
rainfalls that can be used as clean drinking
water. Other amenities such as a market
place, and a workshop for locals to learn new
skills, will also be incorporated into the final
masterplan.

AIM & OBJECTIVES

The project will also aim to resurrect
transportation by water. This ancient Thai
transportation was once the main method to
transport people and goods up and down canals
and rivers. Over time, these canals and rivers
have begun to disappear since the introduction
of roads and cars. Today, canals have become
the forgotten backyard of homes, filled with
trash and pollution.
To achieve this project, the historical link
between Thai culture and water will be traced
back to observe what kind of technology and
design solutions they had been using besides
considering the natural conditions, how they
lived with flood, what materials they used to
build their homes etc.
Gathering information on the existing
livelihood of the community is essential
to understanding their daily struggle on a
day-to-day basis, what materials/products
they are using, and what materials they
use to build their homes, and what it feels

like when their homes are damaged by the
floods. The communal research will assist
in understanding the community needs and
further uncover what will be an appropriate
design response for this project.
Insights into the growing population density
of the community will assist in determining
the appropriate scale and the number of
dwellings and facilities that need to be put in
place to accommodate slum dwellers.
Precedents of architectural projects and
devices which have attempted to provide
a flood resilient piece of architecture and
urban design will be examined. Since a water
harnessing system via a water tank is proposed,
a basic understanding of the function of a
water tank will be required.

Figure 4

Figure 5

Figure 4 & 5 - A visual concept of the Khlong Toei slum in the dry (left) and wet
season (right).
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1.4

S C O P E & L I M I TAT I O N S

The project site is in Bangkok, Thailand,
which makes it difficult to visit from Auckland,
New Zealand. However, my time spent on
regular visits to Thailand, plus information
from family members living close to Khlong
Toei has given me some understanding and
knowledge about the context.
It is understood that a project like this would
have the optimum outcome if carried out
on site in cooperation with the community.
However, due to the coronavirus pandemic,
this has limited my access and opportunity
to visit the site. Hence, information about the
site and the community will have to be gained
from sources such as websites, texts, articles,
and other research done by other academics.
The community of the Khlong Toei slum
are constantly fighting the possibilities of
eviction from their site, where they are kept
ignorant of the possibility of being evicted.
The slum dwellers are living in constant fear
of this eviction. This project will touch on

the political and eviction history of Khlong
Toei but will not be researched in detail,
This project researches an alternative to the
eviction scenario that urban authorities like
those in Bangkok conclude is required.

to bring attention to the flood protection and
needs of the slum dwellers in in Khlong Toei,
through studying and tracing the abilities
of our Thai ancestors who were able to
harmoniously live together with water.

This project has a broad subject of climate
change; however, it will not cover all the
environmental causes of climate change
except those that have the increased the impact
of the flooding in Bangkok.
The design outcome does not attempt a
comprehensive detail technical specification
and detailed design description of the proposed
solution described in this research. Further
development would require collaboration with
qualified consultants with expert knowledge
and experience regarding, for example, storm
and waste water treatment systems or the
engineering of the proposed structures on the
geology of the floodplain of the site.
However, this project provides a starting point
Figure 6 - Khlong Toei slum in 1972
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1.5

By using sources such as articles, journals,
and websites etc. the analysis and study of
the context of flooding at a larger scale is
key to understanding where the water is
coming from, what the main causes are,
where can the water go once on land, and
what the history of flooding has been like for
Thailand, has it always been an issue for the
Thais? Furthermore, a worst-case scenario
can be formed from the history of flooding
to determine how high water-levels can rise
in different regions of Bangkok. This will
then provide information on water levels in
Khlong Toei during flood seasons, a huge role
in determining the outcome of how facilities,
spaces and housing can be built around water.
The element of water was identified as an
aspect that was prominent through the research
of flooding history in Thailand. Thais have a
strong cultural and architectural relationship
with water that dates back centuries to the
first capital of Thailand, Ayutthaya. Hence,
the cultural, historical, and theoretical aspects
of Thai architecture and its relationship to

METHODOLOGY

water will be studied through relevant texts,
articles, and journals. In Thai architecture,
there is involvement of spiritual values and
beliefs, hence theories of these aspects can
be extracted through speaking with family
members, reading about Thai culture and
folklore, and Thai water festivals and rituals,
a relevant design tool to help determine the
outcome of the project.
The understanding of the community will be
extracted from other sources such as articles,
journals and research done by other academics.
Information such as the livelihood of the
community, their existing housing typologies,
daily materials, and everyday life activities,
will not only enable the understanding of the
struggles and livelihood of the Khlong Toei
people, but it will also enable the realisation of
their needs not just for protection from floods
and better low-cost living, but also access
to clean water, sanitation, and employment.
Hence, the exploration of water treatment
systems is studied to gain an understanding
of how these systems can be incorporated into
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the slum community.
Architectural precedents that bring attention
to resiliency to water and floods, as well
as low-cost housing will be analysed.
A precedent that also brings attention to
community employment will also be studied.
Overall, these precedents will be grouped into
a chart where the architectural aspects of each
precedent will be brought together to identify
different possible design outcomes.
Design concept iterations, where the design
will constantly be tested, reflected, and refined
will be conducted simultaneously during the
research process to explore the tectonics and
forms that will fit the context of Khlong Toei
slum. Model iterations will also be conducted
to help understand materiality and housing
scale and structure. The iteration process
combined with the research of literature and
precedents result in this project be researched
mostly by design.

2.1

PHYSICAL CONTEXT

Thailand has an area of 514,000 square
kilometres where 2,230 square kilometres is
covered by water.8 Bangkok’s climate is hot
all year, with temperatures ranging from 25°C
in the cold season of December to 30°C in the
hot season of April.

2.0
Context

The “Venice of the East” is 40 kilometres
north from the Gulf of Thailand, sitting on
the Chao Phraya River delta. The city mainly
drains its flood water through the Chao Phraya
River and other existing canals in the city,
running off south into the Gulf of Thailand.
The flat terrain that Bangkok sits on is easily
flooded in the rainy season. Rainfall, the lack
of water runoff, rapid urbanization, and manmade mistakes are the main causes of flooding
in the city.9 Today, flooding is a major issue
in Bangkok, especially for those living in
poverty. The Khlong Toei slum sits at the edge
of the flood prone Chao Phraya River, where
the affects of the natural disaster greatly
affects the way in which they live.

Thailand

Andaman Sea

Gulf of Thailand

Figure 7 - Location of Bangkok in Thailand
8 Thailand Geography. http://www.mapsofworld.com/thailand/geography/. Accessed May 15, 2021
9 Poaponsakorn, Nipon, and Pitsom Meethom. “Impact of the 2011 Floods, and Flood Management
in Thailand.” ERIA Discussion Paper Series, November 2013. https://www.eria.org/ERIA-DP-2013-34.pdf.
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2.2

CONTEXT OF FLOODING

- Bangkok History of Floods
Thailand’s climate is monsoonal, with the
summer southwest monsoon bringing 80% of
the annual rainfall between May and October.
Rivers bring heavy runoffs which can
overflow during the wettest months of August
and September, resulting in floods.10
Flooding spreads down Thailand’s Chao
Phraya River basin into Bangkok, before
emptying into the sea. This occurs during
years of heavy rainfall. Around 20 million
people live around the Chao Phraya River
delta, which also houses most of Thailand’s
manufacturing sector.11 Floodwaters flow
steadily and floods last a long time due to the
basin’s comparatively flat topography, with a
gradient of just 1.5 meters per 100 kilometres.12
Because of its tropical area, Thailand is
subjected to the remnants of northwest Pacific
tropical cyclones, which bring additional
heavy rain which cause or worsens flooding
during the monsoon season.13

The major flood in the Central Plains of
Thailand and several parts of Bangkok in
2011 caused significant impacts and damages
beyond what was customary.14
The southwest monsoon arrived early in 2011,
and Thailand saw a record rainfall in March and
April. During the six-month summer monsoon
season, rainfall was above normal. Rivers
bursts their banks, as well as strong rains from
four tropical storms remnants passing through
the country’s northern regions.15 Inadequate
dam maintenance in Thailand resulted in
overtopping and the release of even more
water, exacerbating the floods, and causing
significant damage to houses, historical
landmarks, industrial estates, and the lives of
millions of Bangkokians.16

“Before, it started flooding after raining for
three days. But now, it floods after just three
hours of rain [...] After a while, if nothing is
done, it’ll be less than an hour before it starts
flooding.”17
- Adirak Sangnut in “Bangkok struggles to
protect slum dwellers as floods worsen”

Since 2011, when the capital was devastated
by the worst flooding in a half-century,
Bangkok has been witnessing more powerful
and regular seasonal floods.

10 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.” Royal Meteorological Society (RMetS). John Wiley & Sons, Ltd, August 27,
2013. https://rmets.onlinelibrary.wiley.com/doi/10.1002/wea.2133.
11 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.”
12 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.”
13 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.”
14 Dulyapach, Vipich. “Everybody Got Flooded.” Book. In Liquid Perception in Thai Urbanism and Architecture, 185. Bangkok: Samākhom Sathāpanik Sayām, 2012.
15 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.”
16 Gale, Emma L., and Mark A. Saunders. “The 2011 Thailand Flood: Climate Causes and Return Periods.”
17 Thin Lei Win, “Bangkok Struggles to Protect Slum Dwellers as Floods Worsen,” news.trust.org. https://news.trust.org/item/20170619060202-j6mh9/. Accessed May 10, 2021.
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Figure 8 - The effect of the 2011 flood on Bangkok
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- Flooding as a result of Urbanization
“In our rush towards the future, we tend to
forget about our past...”18
- Julia Watson in “Lo-Tek Design by Radical
Indigenism”
The existing canals in Bangkok are important
in managing the water in Bangkok.19 The
transportation revolution was a significant
catalyst of the growth that led to an expansion
of urbanized areas. During the transformation
process, the city has changed from the waterbased settlement (canal oriented) to landbased settlement (road oriented) which utilizes
the new transportation modes such as trains,
roads, and railway systems.20 However, this
simultaneously increases the city’s flooding
vulnerability.
As Bangkok became an important port city,
it attracted more people and became more
urban.21 Bangkok developed from a small
fishing and orchard village to a capital and
also is now an urbanized city. This is because
the development and opportunity in Bangkok
18
19
20
21
22
23
24
25
26

attract people.22 Orchards have turned into real
estate housing. Buildings and infrastructures
were built to support the increasing population
of Bangkok.23 These structures change the
natural movement of water as well as uses of
canals.24
In 2011, the great flood crisis affected more
than 13 million people and the Thai economy
of Bangkok, indicating that the increasing
precipitation combined with an inadequate
water management system resulted in a
national catastrophe.25 This is also partially due
to the significant impact of the urbanization
that created the great areas of impervious
surfaces and the displacement of canals for
new roads. Some of the informal settlements
along the canal have also obstructed the river
flow, making the city more vulnerable to
flooding.26

What Conclusions can be drawn from
this National Catastrophe?
Bangkok is a rapidly developing city, where
new building developments are being
planned and built every year. More building
development means more impermeable areas
will be produced due to new (and unplanned)
developments. Hence, there will be fewer
ways for water to escape, further contributing
to worse flooding scenarios in Bangkok.
Bangkok once had many ways to counteract
annual floods, such as stilted and floating
houses on river banks. It is clear that the city
has forgotten its historically resilient systems.
This research project will investigate historical
solutions and integrate them with presently
existing ways to design a flood resilient
community to mitigate this increasing threat
of flood disaster in Bangkok.

Watson, Julia. “How to Build a resilient Future using Ancient Wisdom.” https://www.ted.com/talks/julia_watson_how_to_build_a_resilient_future_using_ancient_wisdom?language=en. Accessed August 12, 2021.
Jiarakul, Dolruthai. “Khlong: Bangkok Canals Revitalization.” Master’s thesis, Silpakorn University, 2015.
Jiarakul, Dolruthai. “Khlong: Bangkok Canals Revitalization.” Master’s thesis, Silpakorn University, 2015.
Eliezer B. Ayal, “Thailand's Development: The Role of Bangkok,” Pacific Affairs 65, no. 3 (1992): p. 353, https://doi.org/10.2307/2760068.
Eliezer B. Ayal, “Thailand's Development: The Role of Bangkok,” Pacific Affairs 65, no. 3 (1992): p. 353, https://doi.org/10.2307/2760068.
Jiarakul, Dolruthai. “Khlong: Bangkok Canals Revitalization.” Master’s thesis, Silpakorn University, 2015.
Jiarakul, Dolruthai. “Khlong: Bangkok Canals Revitalization.” Master’s thesis, Silpakorn University, 2015.
Thongsawas, Peerapas. “Flood Damage in Bangkok: Disaster or an Opportunity for Creative Destruction,” 2013.
Lim Hock Siang, Tyler. "Water Urbanism as Cultural Embodiment," 2020.
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Figure 9 - Overall urbanization map of Bangkok from 1900 - 2016
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- Environmental Challenges of Climate Change & Sea Level Rise
“Venice of the East,” was a name given to
Bangkok for its extensive network of canals.27
The city is developed on highly compressible
layers of soft clay and has over-extraction
and uncontrolled extraction of groundwater.28
Bangkok has the distinction of being one of
the fastest sinking cities in the world, sinking
faster than the rising sea level.29 Researchers
believe that Bangkok is sinking by two
centimetres a year, whereas some parts of the
city are now only half a meter above sea level.30
Researchers at the Bangkok water authority
said Bangkok’s tap water was becoming saline
due to sea water being pushed up the depleted
Chao Phraya River.31 The river is one of the
main sources of water for central Thailand.
Based on the studies on the increasing rainfall
intensity, if Bangkok decided not to do
anything about the rising sea issue, the whole
city is predicted to be submerged by the year
2050.

In Thailand, the affects of climate change
are felt inland, along the rivers and deltas,
mainly on the Chao Phraya River region and
Bangkok is particularly vulnerable. Under
these conditions, the city is expected to
experience a 40% inundation by an extreme
rainfall event, and 15 centimetres sea level
rise by 2030.32 A further extrapolation of the
prediction also showed 70% inundation and
88cm SLR by 2080.33
- Affects from Rainfall
The average rainfall of 1,781mm between
January and October 2011 was the highest
on record and was 35 % higher than the 50year average.34 Moreover, 5 tropical storms,
which happened consecutively between the
end of June and the beginning of October,
contributed to heavy rain in the mountains
to the North and in the Central regions.35 The
total rain for July to September was 1,156 mm
– the highest amount of rain recorded since
record keeping began in 1901.36

- Affects from Overflowing Rivers
Water runoff from major rivers exceeded the
capacity of the rivers. Heavy rains in the north
and north-east and water released from key
dams overwhelmed rivers, flooded riverbanks,
and swamped substantial flood plains.37 The
World Bank argues that a major difference
between this flood and other severe flood
events was that water levels rose at a slow,
steady rate, and flood water persisted in some
areas for almost 70 days before receding.38
The main cause of the flooding was the low
flow capacity of the river, which resulted in
river dykes overtopping and breaching in
many river arms.39 Also, the river’s capacity
decreased downstream, which implies that
spillage from the river channel gradually
occurs in the upstream areas when a largescale flood occurs.40

27 Bodry, Catherine. “Exploring Bangkok's Canals.” BBC Travel. BBC, 2012. https://www.bbc.com/travel/article/20120827-exploring-bangkoks-canals. Accessed July 6, 2021.
28 The ASEAN Post. “Bangkok Is Sinking Fast.” The ASEAN Post, 2019. https://theaseanpost.com/article/bangkok-sinking-fast. Accessed July 6, 2021.
29 The ASEAN Post. “Bangkok Is Sinking Fast.” The ASEAN Post, 2019. https://theaseanpost.com/article/bangkok-sinking-fast. Accessed July 6, 2021.
30 The ASEAN Post. “Bangkok Is Sinking Fast.” The ASEAN Post, 2019. https://theaseanpost.com/article/bangkok-sinking-fast. Accessed July 6, 2021.
31 “Bangkok's Tap Water Turns Salty amid Drought, Rising Sea Levels.” The Straits Times. https://www.straitstimes.com/asia/se-asia/bangkoks-tap-water-turns-salty-amid-drought-rising-sea-levels. Accessed July 6, 2021.
32 The ASEAN Post. “Bangkok's Sinking Truth.” The ASEAN Post, September 27, 2018. https://theaseanpost.com/article/bangkoks-sinking-truth.
33 The ASEAN Post. “Bangkok's Sinking Truth.” The ASEAN Post, September 27, 2018. https://theaseanpost.com/article/bangkoks-sinking-truth.
34 Daniel P. Aldrich, Sothea Oum, and Yasuyuki Sawada, in Resilience and Recovery in Asian Disasters: Community Ties, Market Mechanisms, and Governance (Tokyo: Springer, 2016), p. 77.
35 Poaponsakorn, Nipon, and Pitsom Meethom . “Impact of the 2011 Floods, and Flood Management in Thailand.” ERIA Discussion Paper Series. https://www.eria.org/ERIA-DP-2013-34.pdf. Accessed June 15, 2021.
36 Poaponsakorn, Nipon, and Pitsom Meethom . “Impact of the 2011 Floods, and Flood Management in Thailand.” ERIA Discussion Paper Series. https://www.eria.org/ERIA-DP-2013-34.pdf. Accessed June 15, 2021.
37 Poaponsakorn, Nipon, and Pitsom Meethom . “Impact of the 2011 Floods, and Flood Management in Thailand.” ERIA Discussion Paper Series. https://www.eria.org/ERIA-DP-2013-34.pdf. Accessed June 15, 2021.
38 Pitchapa Jular, “The 2011 Thailand Floods in The Lower Chao Phraya River Basin in Bangkok Metropolis,” Global Water Partnership, https://www.gwp.org/globalassets/global/toolbox/case-studies/asia-and-caucasus/case-study_the-2011-floods-in-chaophraya-river-basin-488.pdf. Accessed August 15, 2021.
39 Pitchapa Jular, “The 2011 Thailand Floods in The Lower Chao Phraya River Basin in Bangkok Metropolis,” Global Water Partnership, https://www.gwp.org/globalassets/global/toolbox/case-studies/asia-and-caucasus/case-study_the-2011-floods-in-chaophraya-river-basin-488.pdf. August 15, 2021.
40 Poaponsakorn, Nipon, and Pitsom Meethom . “Impact of the 2011 Floods, and Flood Management in Thailand.” ERIA Discussion Paper Series, November 2013. https://www.eria.org/ERIA-DP-2013-34.pdf.
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Figure 10 - A Thai resident unbothered by the alarming flood level in the wet season
of Thailand.
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2.3
- Those Who are Most Affected
The urban poor, particularly in slums, depend
on the informal sector since they have limited
access to official jobs that force them to be
located in unsafe and natural disaster-prone
areas.41 These areas are often near water
bodies, marshy lands, and low-lying areas.
The urban poor are therefore more vulnerable
to storm and floods, affecting the way they
live and their struggle to earn enough money
to survive.42 Further pressures, such as
reductions in fresh water access, pollution
of soil water, and waterborne illnesses, are
also brought about by urban floods.43 Which
indirectly creates pressure on government
bodies. These available natural disaster prone
locations for slum dwelling opportunities,
pose challenges for remedial housing design
as well as providing more conviction for
governmental agencies’ threat to evict.44

CONTEXT OF KHLONG TOEI SLUM

- History & Context
in slum areas which can affect the life of urban
poor and cause loss of lives and property.

Khlong Toei, meaning pandanus tree canal,
sits on land owned by the port authority of
Thailand, just above the Chao Phraya River.
Many residents living in this community, have
gathered here in search for work in the city
since the 1950s.45 A rent system was created
by the government during that time to allow
residents to live on that land. However, during
the 1970s Bangkok grew exponentially and
developers began to build new developments
on their land instead of the people.46 Most
people residing here still do not own homes,
even after living there for decades.47
The slum is approximately 1.5 square
kilometres, and the land is low and swamplike.48 There are many homes with worn tin
roofing, wooden stilts over stagnant, polluted
water, and the area is especially prone to
severe flooding during the monsoon season.49

So, how do we prepare these slums for disaster?
what are the precautionary measures? And
how can natural disasters be avoided? Hence,
the research project aims at floods occurring

Figure 12 - Khlong Toei Slum in 1972

Figure 11 - The current housing condition in Khlong Toei Slum
41 Poaponsakorn, Nipon, and Pitsom Meethom . “Impact of the 2011 Floods, and Flood Management in Thailand.” ERIA Discussion Paper Series, November 2013. https://www.eria.org/
ERIA-DP-2013-34.pdf.
42 Yadav, Manju and Dhote, K.K. and Yadav, Praveen, Impact of Urban Floods on Slum Redevelopment Case of Bhopal. Available at SSRN: http://dx.doi.org/10.2139/ssrn.3334401.
43 Yadav, Manju and Dhote, K.K. and Yadav, Praveen, Impact of Urban Floods on Slum Redevelopment Case of Bhopal.
44 Yadav, Manju and Dhote, K.K. and Yadav, Praveen, Impact of Urban Floods on Slum Redevelopment Case of Bhopal.
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45 Kelly Iverson, “The Story behind Bangkok's Biggest Slum, Khlong Toey,” Culture Trip (The Culture Trip,
July 14, 2017), https://theculturetrip.com/asia/thailand/articles/the-story-behind-bangkoks-biggest-slum-khlongtoey/.
46 Kelly Iverson, “The Story behind Bangkok's Biggest Slum, Khlong Toey.” 2017
47 Kelly Iverson, “The Story behind Bangkok's Biggest Slum, Khlong Toey.” 2017
48 Kelly Iverson, “The Story behind Bangkok's Biggest Slum, Khlong Toey.” 2017
49 Kelly Iverson, “The Story behind Bangkok's Biggest Slum, Khlong Toey.” 2017
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- Water Sanitation
Aside from flooding woes, the Khlong
Toei community also experiences poor
sanitation. Garbage and litter rules most of the
community, with trash being found on roads,
and small streams, clogging up exit routes
from water in the rain.50
Another issue is the lack of access to clean
drinking water. Drinking dirty water is
extremely dangerous to people, and poor
water quality is responsible for a wide range
of ailments. People who consume bacteria,
protozoa, and viruses are in danger when these
pollutants are present in drinking water.51
Diarrhea, amoebiasis, typhoid, cholera,
giardiasis, and dracunculiasis are all common
illnesses. Some of these illnesses are fatal,
while others have serious adverse effects.52
The Khlong Toei Slum experiences some
of these issues, which are the same issues
experienced in other slums around the world.

The main causes of water pollution are:
1) Overcrowding
Slum communities develop quickly where
people inhabit them in a short period of time.
In this scenario, the government and the
community do not have the sufficient time to
develop adequate wastewater and filtration
systems for the rapid growing number of
people.53 Hence the community, without a
proper water management system, usually has
filthy potable water.
2) Lack of Effective Sanitation Practices
Human contamination of water sources is
caused by poor sanitation habits. For example:
Human defecation being near bodies of water
and disposing of trash and food into bodies of
water.54

What Conclusions can be drawn from
this?
The flood waters that enter the slum brings
with it various garbage and potential diseases.
This is harmful and unsanitary for the people
of the Khlong Toei Slum as this also affects
their access to clean drinking water. Hence,
this raises the question of how can we design
a flood resilient slum community that can
harvest clean drinking water for locals, and
keep them safe from contaminated water
during flood seasons?

50 Goodwin, Meghan, Perez Luna, Elia, Truong, Julia, and Weishaar, Adrienne. Developing a Sustainable Water Management Model: Addressing Water Pollution in the Khlong Toei Slum in Bangkok, Thailand. https://web.cs.wpi.
edu/~rek/Projects/KhlongWater_Proposal.pdf
51 Goodwin, Meghan, Perez Luna, Elia, Truong, Julia, and Weishaar, Adrienne. Developing a Sustainable Water Management Model: Addressing Water Pollution in the Khlong Toei Slum in Bangkok.
52 Goodwin, Meghan, Perez Luna, Elia, Truong, Julia, and Weishaar, Adrienne. Developing a Sustainable Water Management Model: Addressing Water Pollution in the Khlong Toei Slum in Bangkok.
53 Goodwin, Meghan, Perez Luna, Elia, Truong, Julia, and Weishaar, Adrienne. Developing a Sustainable Water Management Model: Addressing Water Pollution in the Khlong Toei Slum in Bangkok.
54 Goodwin, Meghan, Perez Luna, Elia, Truong, Julia, and Weishaar, Adrienne. Developing a Sustainable Water Management Model: Addressing Water Pollution in the Khlong Toei Slum in Bangkok.
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Figure 13

Figure 14
Figure 13, 14, 15 - The sanitation condition in the Khlong Toei Slum of today.
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Figure 15

“

The crazy thing about the slums is that it’s right in the middle of Bangkok, but
nobody knows it’s there. If you walk ten minutes in the other direction, you can go to a
shopping mall and buy designer brands, but ten minutes the other way people are living
in poverty.55
- Sam Gregg in “Documenting the beauty of life
inside Bangkok’s biggest slum”

55
Lexi Manatakis, “Documenting the Beauty of Life inside Bangkok's Biggest Slum.” Daze Digital. https://www.dazeddigital.com/art-photography/article/40408/1/thebeauty-of-life-inside-bangkoks-biggest-slum-klong-toey-gentrification. Accessed April 7, 2021.

Figure 16 - Canal transportation in a rapid developing
Bangkok
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”

Inside the Khlong Toei Slum
Most of the Khlong Toei slum dwellers
are living in small shacks, rubbish is found
everywhere, and there are extreme levels of
violence and the incurable HIV disease.56
Despite the grim surface of the slum
community, there is a surprising contrast
between the reality and the friendly and
happiness of the residents.57
Khlong Toei community is a home created by
the residents themselves, and for many, it is
somewhere that they feel welcome, a place
where they can express themselves freely.
Although the positive atmosphere seems to
mask the many problems within the slums,
it does not protect the residents from the
hardships of slum life.58
Many of these hardships stem from the fact
that a lot of residents of the Klong Toey slum
are either immigrants from other countries
or Thais without birth certificates, which
denies them the rights of a Thai citizen.59

Who lives in Khlong Toei?
1) Drug addicts / drug dealers 60
2) Criminals and previous convicts 61
3) Immigrants from rural farmland searching
for work.62
4) Immigrants from other countries63 e.g.,
China, Burma, Cambodia

What Conclusions can be drawn from
this?
Khlong Toei is often the home since birth of
many residents. They grew up there and it
is a place that is comfortable for them. This
research project explores the possibility
of redevelopment by designng a flood
resilient healthy environment, an alternative
community design solution rather than
eviction

5) Families that are struggling to make a
living.64
6) Gangsters and machete-wielding meth
addicts.65
7) Prostitutes 66
8) Orphans 67

56 Lexi Manatakis, “Documenting the Beauty of Life inside Bangkok's Biggest Slum.” Daze Digital. https://www.dazeddigital.com/art-photography/article/40408/1/the-beauty-of-life-inside-bangkoks-biggest-slum-klong-toey-gentrification. Accessed April 7, 2021.
57 Lexi Manatakis, “Documenting the Beauty of Life inside Bangkok's Biggest Slum.”
58 Lexi Manatakis, “Documenting the Beauty of Life inside Bangkok's Biggest Slum.”
59 Chandran, Rina. “'Always a Fight' for Bangkok's Slum Dwellers, Says Activist of 50 Years.” Reuters. Thomson Reuters, March 7, 2018. https://www.reuters.com/article/us-thailand-landrights-women-idUSKCN1GJ194.
60 Tim Elliot, “Heart of the Slums.” The Sydney Morning Herald. The Sydney Morning Herald, December 20, 2013. https://www.smh.com.au/national/heart-of-the-slums-20131216-2zfwe.html.
61 Harry Howard, “Life in the Bangkok Slums: Children Play on Rail Tracks in Poverty-Stricken Settlements.” Daily Mail Online. Associated Newspapers, April 20, 2020. https://www.dailymail.co.uk/news/62 article-8236439/Life-Bangkok-slums-Children-play-railtracks-poverty-stricken-settlements.html.
62 Chandran, Rina. “'Always a Fight' for Bangkok's Slum Dwellers, Says Activist of 50 Years.”
63 Ruiz, Todd. “Khlong Toei Rising: Anxiety and Unity in Bangkok's Biggest Slum.” Coconuts, January 7, 2020. https://coconuts.co/bangkok/features/khlong-toei-rising-anxiety-and-unity-in-bangkoks-biggest-slum/.
64 Kamolvattanavith, Teirra. “Forced out for New Mall, Bangkok's Poorest Fear Life after Khlong Toei.” Coconuts, September 2, 2019. https://coconuts.co/bangkok/features/forced-out-for-new-mall-bangkoks-poorest-fear-life-after-khlong-toei/.
65 Tim Elliot, “Heart of the Slums.”
66 Harry Howard, “Life in the Bangkok Slums: Children Play on Rail Tracks in Poverty-Stricken Settlements.”
67 Tim Elliot, “Heart of the Slums.”
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Figure 17 - The Khlong Toei Slum eviction timeline and projected eviction.
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3.1

L I T E R AT U R E S T U D Y

Symbiosis: Building New by Tracing back into the Past

3.0
Research

In Amin Al-Habaibeh’s article “Architectural
Lessons for the future via the past,” he
discusses the issue of increased greenhouse
gases and global warming. Cities worldwide
are expected to experience a dramatic
increase in temperature, some over 50 degrees
Celsius.68 With their glazed high-rises and
paved roads, today’s modern cities are not built
to adapt to the expected rise in temperatures
that influence many natural disasters such
as flooding.69 Materials such as glass reflect
solar radiation to its surrounding area,
resulting in the heat island effect. Asphalt, a
material commonly used for our roads today,
absorbs a considerable amount of the Sun’s
rays, transforming it into heat flux, further
heating the surrounding environment.70 These
are only some of the ‘modern’ materials used
today in our buildings and other necessities as
the world races towards the future. However,
as cities rush towards the future, it tends to
forget about the past.71 Al-Habaibeh also
discusses that in past lives, most humans
lived more harmoniously with their existing
68
69
70
71
72
73
74
75

environment.72 The materials used to build
were gathered from the environment, and
these materials were sustainable. In Thailand,
locals of a canal community called Bang
Phrathun share the same vision as AlHabaibeh, quoting, “We do not create brandnew wisdom. We only advance the ancient one
to survive the flood. We are living with it and
bending to it. To live with is to be harmonized.
So, we can live with nature. […] Nothing can
conquer nature. Regardless of the approach
we have, it is merely an act of deferring, delay,
or control. However, eventually, you cannot
win.”73 Environmentalist Julia Watson has a
similar view. She believes that in the age of
the Anthropocene, humanity’s impact on the
environment is evident.74 By designing and
building complex unsustainable infrastructure
such as highways and favoring advanced
technology and homogenous design, the
world completely ignores millennia-old
understanding of living with nature in
symbiosis.75

Thailand is a country that is currently
experiencing annual floods during its wet
season. Roads are being flooded, along with
homes and schools, which significantly affects
the livelihood of Thais during the monsoon
season. Despite these effects, yearly floods
are not new for Thailand. The country has
experienced flooding since the 1600s, back to
the era of Sukhothai and Ayutthaya, previous
kingdoms of Thailand. The Thais who
once habituated those kingdoms could live
harmoniously with floods every year. Hence,
to begin building new, we must trace back to
our ancestors to study and observe how they
once lived with water, without the element
negatively impacting their lives. By tracking
back into our history, we pave the way for a
more sustainable future.
Researchers such as Dr. Chalay Kunawong,
who was part of the team that edited
“Liquid Perception in Thai Urbanism and
Architecture,” believed that it is evident that
when comparing today’s society with our

Amin Al-Habaibeh, “Architectural Lessons for the Future, via the Past.” UNESCO. https://en.unesco.org/courier/2019-4/architectural-lessons-future-past. Accessed 12 August 2021.
Amin Al-Habaibeh, “Architectural Lessons for the Future, via the Past.”
Amin Al-Habaibeh, “Architectural Lessons for the Future, via the Past.”
Julia Watson, “How to Build a resilient Future using Ancient Wisdom.” https://www.ted.com/talks/julia_watson_how_to_build_a_resilient_future_using_ancient_wisdom?language=en. Accessed 12 August, 2021.
Amin Al-Habaibeh, “Architectural Lessons for the Future, via the Past.”
Jack Board, “'When Is the Next Flood?': BANGKOK'S Canal Communities Fear They Are Living on Borrowed Time.” CNA. https://www.channelnewsasia.com/asia/flood-bangkok-canal-communities-climate-change-1339446. Accessed August 31, 2021.
Julia Watson and Wade Davis. Lo-TEK: Design by Radical Indigenism. Taschen, 2020.
Julia Watson and Wade Davis. Lo-TEK: Design by Radical Indigenism. Taschen, 2020.
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Revitalization: Life of Canals

ancestors, they have been able to live more
harmoniously with the environment, hence,
the world needs to know-how.76 Metropolises
need to understand the thoughts of the
ancestors, the technology used, how they
lived with floods, and what materials they
used to build their homes with etcetera.77
Living in accordance with the environment is
the only way humans can live harmoniously
with nature.

Rivers and canals were a considerable
part of Thai life back in the earlier days
of the country. These canals or khlongs
were used as transportation as the primary
transportation method around places as
well as a method to discharge floodwaters.
Architect Pitupong Chaowakul and his team
from ‘Supermachine Studio’ discussed that
everyone in Thailand once relied on water
for transportation, cultivation, and cooking.
Large communities were also produced near
or alongside riverbeds and canals to make
use of water transportation.80 Today the world
no longer relies on water for these purposes.
The perception of water is instead on the
consuming aspect mainly for the agriculture
and industrial industry.81 Once famous for its
numerous canals or khlongs, Bangkok is now
a concrete jungle victimized by urbanization.

In the Khlong Toei slum, there are deplorable
housing conditions. Most residents of the
slum live in squatters. The roofs and walls are
built of old leftover timber and metal from
construction sites, tarp, and any other material
that the residents can salvage from around
the city. In addition to poor housing, the
slum consists of no proper waste removal or
drainage system, no clean water supply, and
many contagious diseases.78

In the 20th century, Bangkok transformed
from a small village that sat on the banks of
the Chao Phraya River to a boundless urban
metropolis that inhabits over 10 million

Furthermore, flooding is an annual occurrence
in Bangkok, where those who suffer the most
from this are the poorest.79
76 Chalay Kunawong, Suwat Roongarun, and Chaiyosh Isavorapant. Liquid
Perception in Thai Urbanism and Architecture. The Association of Siamese
Architects under Royal Patronage and PTT Group, 2012. P12.
77 Chalay Kunawong, Suwat Roongarun, and Chaiyosh Isavorapant. Liquid
Perception in Thai Urbanism and Architecture. P12.
78 Justin DiNino, Laurie Garabedian, Daniel Ossa, and Krista Smith.
“Negotiating Secure Land Tenure Through Community Redevelopment: A Case
Study from the Klong Toey Slum in Bangkok,” 2006.
79 Nuttavikhom Kay Phanthuwongpakdee, “Living with Floods: Moving
Towards Resilient Local-Level Adaptation in Central Thailand,” 2016.

people. A vast number of canals have therefore
disappeared from the face of Bangkok due
to rapid urbanization. Consequently, it has
produced further issues of urban sprawls and,
most importantly, flooding.82
How did this happen? The arrival and
influence of the Europeans to Bangkok
resulted in the production of paved roads for
the use of motor vehicles to transport people
and goods. Therefore, as the metropolis
grew, more paved roads were needed to
be built to support quicker transportation.
Dwellings began to be built facing the streets
rather than the canals. As a result, the water
channels became neglected, forgotten, and
abandoned due to the change and influence
in transportation methods. A vast number of
canals were also sacrificed by being filled
and replaced with new roads. These roads
are known as ‘Thanon Khlong Thom,’ which
translates to filled canal street.83 According to
scholar Kathleen E. Ahmed Broadhurst, the
modern era of Bangkok, a city once known

to be the Venice of the East, is now an era
dominated by automobiles. She further states
that the city’s capacity to handle significant
rainfall events has suffered as it transitioned
from a predominantly agricultural region
to one dominated by modern highways and
infrastructure.84
However, the use of canals in the past can still
be understood to mitigate floodwaters and,
most notably, to resurrect the Thai connection
to life with water before it is completely
erased.85
Firstly, canals have proven to mitigate flood
water. In an article written by AhamedBroadhurst, the water trenches left today
play a massive role in discharging oncoming
flood water. In the 2011 flood, approximately
8-10 million cubic meters of floodwater
were pushed out into the sea per day.86 If
this is so, why has the city not done more to
improve these crucial infrastructures? Writer
Jack Board stresses the importance of canals

80 Supermachine Studio. Liquid Perception in Thai Urbanism and Architecture. Bangkok: Samākhom Sathāpanik Sayām, 2012.
81 Supermachine Studio. Liquid Perception in Thai Urbanism and Architecture. Bangkok: Samākhom Sathāpanik Sayām, 2012.
82 Siamrat. “The History of Bangkok's Canals – How ‘Venice of the East’ Turned INTO ‘World's Worst Traffic.’” Siam Rat Blog, March 6, 2021. https://siamrat.blog/2021/01/31/the-history-of-bangkoks-canals-how-venice-of-the-east-turned-into-worldsworst-traffic/.
83 Business Traveller. (2015, 9). River Renaissance. Business Traveller- Asia Pacific. Campbell, J. R. (1993, April). Tragedy of the Khlongs: Some Environmental Implications of Development in Thailand. New Zealand Journal of Geography, 10-13.
84 Ahamed-Broadhurst, Kathleen E. “Understanding Canals in Bangkok Using Historic Maps and GIS,” 2017.
85 Ahamed-Broadhurst, Kathleen E. “Understanding Canals in Bangkok Using Historic Maps and GIS,” 2017.
86 Ahamed-Broadhurst, Kathleen E. “Understanding Canals in Bangkok Using Historic Maps and GIS,” 2017.
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Bangkok. It is an essential infrastructure
draining masses of water accumulating North
of Thailand into the Gulf of Thailand.87 Hence,
Board suggests that by introducing more
canals, there is a possibility that water can be
dragged out at a faster rate in the rainy season,
transforming the city into a more resilient
metropolis. By introducing extra canals, also
presents a path to solve other peripheral issues
such as automobile traffic and pollution. John
R. Campbell has stressed in his research
‘Tragedy of Khlongs (Canals)’ the use of
canals as a means of transportation.88 Travel
via Khlongs is a method used since the age of
the Ayutthaya and Sukhothai Kingdom. The
water canals had life, but today it has almost
disappeared.
Canals were once the heart of communities
in Thailand. Jack Board’s article “When is
the next flood?” discusses that “in the past,
the canal was the center of people’s lives […]
The community used to be nice for people
to stay. It had a sense of community and a
87
88
89
90
91
92
93
94

hidden loveliness.”89 Past Kings of Thailand,
especially that of King Rama I, tried to
replicate the Kingdom of Ayutthaya due to
the benefits and life it had around canals.
Researcher Shigeharu Tanabe also records
that King Rama I once dug a canal called
‘Khlong Mahanak.’ This is “so that the city
people could assemble, in boats, to perform
music and recite poetry; as in the rainy season
ceremony of the old capital, Ayutthaya.”90
The recurring seasonal floods gave a tactical
advantage in the early days of Bangkok’s
settlement, offering extra protection to the
otherwise vulnerable city;91 the floods also
provided nourishment and irrigation for
tropical rice harvests.92 As the area’s richness
drew greater and larger people, so did the need
to manage floods and have year-round access
to freshwater.93 To address these difficulties
and make the terrain more habitable and
lucrative for people, Bangkok’s founders
ordered the construction of canals, excavating
deep ditches that channelled water on one hand

and produced landfill on the other. The fill was
utilised in turn to build man-made elevations
between the canals on which people were
able to establish permanent structures. These
profound ditches also made fresh water easier
to reach. The delta of the Chao Phraya River
became not only liveable, but also profitable
as a result of these land use changes.94
The Delta floods made rice growing and
fish harvesting easier, which was the main
mainstay of the Thai diet, to Bangkok in
the early years. Yoshikazu Takaya says: “In
September the flood arrives and rises in depth,
covering everything all,” he writes in his An
Ecological Interpretation of Thai History:
“The weeds are killed, but the rice plant,
which has been selected to survive in this
particular environment, grows rapidly above
the level of the flood. Several months later,
the flood recedes and the plant bears grain.
There is normally little for the farmer to do in
the way of looking after growing rice. Floods
also bring fish to the surface. Fish are found

Board, Jack. “'When Is the Next Flood?': BANGKOK'S Canal Communities Fear They Are Living on Borrowed Time.” CNA. https://www.channelnewsasia.com/asia/flood-bangkok-canal-communities-climate-change-1339446. Accessed August 31, 2021.
Business Traveller. (2015, 9). River Renaissance. Business Traveller- Asia Pacific. Campbell, J. R. (1993, April). Tragedy of the Khlongs: Some Environmental Implications of Development in Thailand. New Zealand Journal of Geography, 10-13.
Board, Jack. “'When Is the Next Flood?': BANGKOK'S Canal Communities Fear They Are Living on Borrowed Time.” CNA. https://www.channelnewsasia.com/asia/flood-bangkok-canal-communities-climate-change-1339446. Accessed August 31, 2021.
Tanabe, Shigeharu. Historical Geography of the Canal System in the Chao Phraya River Delta. Journal of the Siam Society. Vol 65.
Business Traveller. (2015, 9). River Renaissance. Business Traveller- Asia Pacific. Campbell, J. R. (1993, April). Tragedy of the Khlongs: Some Environmental Implications of Development in Thailand. New Zealand Journal of Geography, 10-13.
Bishop, P., Hein, D., & Godley, D. (1996). Was Medieval Sawankhalok like Modern Bangkok, Flooded Every Few Years but an Economic Powerhouse Nonetheless? Asian Perspectives, 35 (2), 119-153.
Ahamed-Broadhurst, Kathleen E. “Understanding Canals in Bangkok Using Historic Maps and GIS,” 2017.
Ahamed-Broadhurst, Kathleen E. “Understanding Canals in Bangkok Using Historic Maps and GIS,” 2017.
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in scattered pools of water towards the end of
the flood season. The saying mi nam mi kao,
mi nam mi pla, i.e., in any paddy field you can
find rice, in any fishpond, fish, is a very apt
description of the back swamp where people
tend to lead and easy-going life.”95
This explanation from Takaya makes it
simpler to comprehend why individuals want
to live in a regular flooded delta all year
round. Canals have had several roles; they
not only permit the passage of persons and
commodities, but also served to give the city
access to fresh drinking artisanal wells. Some
canals were used as sewers for dwellings,
some for swimming, washing clothes and
other activities. The pandan crops and fishing
sites were also irrigated by channels.

of flooding and other peripheral issues such
as vehicle traffic, but it will also bring back
the importance of life and culture around
canals that were once so significant before
the introduction of paved roads. As wished by
King Rama I, canals will once again be the
heart of entertainment, poetry, happiness, and
laughter in the rainy season of Thailand. This
design proposal will introduce the return of
canal use in Bangkok.
"It has life. The canal does not speak, but the
people living there do."96
– Titapol Noijad

What is learned from these ideas, and what
can be implemented into the design proposal?
By approaching the idea of resurrecting the
use of canals to be implemented into the
design, not only will it help mitigate issues
95 Takaya, Y. (1975). An Ecological Interpretation of Thai History. Journal of Southeast Asian Studies, 6 (2), 190-195.
96 Jack Board, “When Is the Next Flood?: BANGKOK'S Canal Communities Fear They Are Living on Borrowed Time.” CNA. https://www.channelnewsasia.com/asia/
flood-bangkok-canal-communities-climate-change-1339446. Accessed August 31, 2021.
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Figure 18 - A timeline of the evolution of
Bangkok Canals from 1935 - 2016.

Dwellings adapted to the natural environment. Houses
were on stilts to avoid flooding, boats were used to
31travel on water. Life was centered around water.

The European influence on roads and concrete
infrastructure. Canals are thus neglected in
favour of the new way of living

Today’s world of high-rises and
non- sustainable structures
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Culture & Tradition
The symbolism of water is significant in
Thailand. Every year water festivals are
celebrated. The most important water festivals
being Loy Krathong and Songkran.
Thais celebrate Loy Krathong during the full
moon in November when the monsoon season
has just ended and the water levels are still
high. This festival pays respect to the water
goddess, Mae Khongkha.97 The festival gives
thanks to the goddess for providing such clean
water to use. However, simultaneously it is
an apology for also polluting it with garbage
and waste caused by humans.98 The festival
is celebrating through small handmade bowls
made of banana leaves. The bowls (Decorated
with flowers, origami, and incense sticks) are
sent off into a body of water, usually a canal
or river.99 The ceremony is held during the day
with designed Krathongs and performances.
At night, the krathongs are released, followed
by music, food, and small concerts for the
people to enjoy.

Thais also celebrate Songkran, which is a
water festival that marks the new year of
Thailand. Water is essential in Songkran and
relates to the folktale of how a young man,
Dhammapala Kumara, outsmarted the god
Kapila Brahma by solving his riddle.100 As a
consequence of being outplayed, the god cut
off his own head. It is believed that wherever
his head fell, it would cause calamities in the
world.101 For example, if his head touched the
earth, the planet would burn; if it fell through
the air, there would be a drought; and if it felt
the ocean, all the water would dry up. Hence,
his head is put away in a cave to prevent
these disasters, and it is removed annually
for worship; this is the day of Songkran.102
Today, as a way of cooling off and getting
together, every town and hamlet stages a
furious three-day water fight with young and
old participants annually in the month of
April.103 This is a family event for the locals,
where people assemble in homes and temples
across the country to pour sacred water on
Buddha images as a type of ritual bathing.

This is a means of praying for plenty of rain in
the coming agricultural season in Thailand’s
primarily rural culture.104
So, what is culture? According to the
Oxford dictionary, culture is “The art and
other manifestations of human intellectual
achievement regarded collectively. The idea,
customs, and social behavior of a particular
people or society. The attitudes and behavior
characteristics of a particular social group.”105
“Tradition” is the transmission of customs or
beliefs from generation to generation or the
fact of being passed on this way.106 Hence, this
definition is portrayed in the water festivals
still celebrated in Thailand today. They are
century-old festivals that have been celebrated
since the era of Sukhothai and Ayutthaya.
Writer Paul Oliver suggests that tradition is
kept alive on the count that it has a significant
symbolic or practical meaning to the culture.107
In the context of architecture, culture and the

97 Ruby Sonnek, “Sacred Nature in Thailand.” GVI AUS. GVI. https://www.gviaustralia.com.au/blog/sacred-nature-in-thailand/. Accessed 1 September 2021.
98 Suwattana Thadaniti, “Learning the Greatness of Mother Nature Festival Tourism: A Case of Loy KRATHONG Water Festival in Thailand.” SHS Web of Conferences 12 (2014): 01050. https://doi.org/10.1051/shsconf/20141201050.
99 Ruby Sonnek, “Sacred Nature in Thailand.”
100 “About Songkran Festival That Soaks Up Thailand Annually in Water.” Asia Market - Ireland's Premier Asian Supermarket Since 1981. Accessed June 29, 2021. https://www.asiamarket.ie/blog/about-songkran-festival-that-soaks-up-thailand-annually-in-water.html.
101 “About Songkran Festival That Soaks Up Thailand Annually in Water.” Asia Market - Ireland's Premier Asian Supermarket Since 1981. Accessed June 29, 2021. https://www.asiamarket.ie/blog/about-songkran-festival-that-soaks-up-thailand-annually-in-water.html.
102 “About Songkran Festival That Soaks Up Thailand Annually in Water.” Asia Market - Ireland's Premier Asian Supermarket Since 1981. Accessed June 29, 2021. https://www.asiamarket.ie/blog/about-songkran-festival-that-soaks-up-thailand-annually-in-water.html.
103 “About Songkran Festival That Soaks Up Thailand Annually in Water.” Asia Market - Ireland's Premier Asian Supermarket Since 1981. Accessed June 29, 2021. https://www.asiamarket.ie/blog/about-songkran-festival-that-soaks-up-thailand-annually-in-water.html.
104 Royal Thai Embassy. “Why Rivers and Water Are at the Heart of Thai Culture.” Accessed June 28, 2021. https://thaiembdc.org/2016/03/14/why-rivers-and-water-are-at-the-heart-of-thai-culture/.
105 “Culture,” Oxford dictionary, http://www.oxforddictionaries.com/ definition/english/culture. Accessed 1 September 2021.
106 “Tradition,” Oxford dictionary, http://www.oxforddictionaries.com/
107 Paul Oliver, Built to Meet Needs: Cultural Issues in Vernacular Architecture. Amsterdam: Architectural Press, 2006. definition/english/culture. Accessed 1 September 2021.
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on the same land, influencing our beliefs and
behavior. Oliver’s notion is that culture defines
the buildings and spaces that accommodate
people’s needs, that culture evolves given
time, and that the next generation learns
from tradition and adjusts it to the changing
environment. Researcher Mohammed Firoz
Khan agrees with Oliver, stating that culture
is a product of humans, that naturally, culture
exists in physical space, giving meaning and
an image to it.108
In this design proposal, Thai water-related
traditions should be retained. This is because
these water traditions hold a symbolic
meaning to the religion of Buddhism and
Thai culture. This design proposal can
help maintain the Thai cultural identity by
providing architectural devices that support
the celebration every year. The water festivals
can become the perfect place to bring people
together in a slum that is neglected by the
entire country. It will illustrate that the Khlong
Toei slum is not any different from the typical

Thai person culturally. There is no reason to
alienate the slum community. Culture can also
bring attention back to the idea of living with
nature. Since Thai cultural festivals are mainly
concentrated around water, the floodwaters
can be used for Loy Khrathong as water levels
are at their highest during the wet season, and
the water can also be harvested and stored for
use during the Songkran festival the year after.
Water has had a place in the hearts of Thais
since the 1600s. It has also embodied cultural
and spiritual values that will continue to
prosper and be celebrated to maintain the Thai
identity within the proposed redevelopment of
the Khlong Toei slum.

108 Mohammed Firoz Khan, “How Does One Define Culture & Its Relation with Physical Spaces?” Research Gate. https://www.researchgate.net/post/How-does-onedefine-culture-its-relation-with-physical-spaces. Accessed 4 September 2021.
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Thai Animism: Guardian Spirits and Superstitions
No anthropologist would ever underestimate
the highly significant symbolism of guardian
spirits in Thailand. “Phi” is the word given
to guardian spirits of Thailand that are
untrustworthy, irrational, emotional, and just
like humans, a little ignorant.109 Most “phi”
can be easily fooled. Researcher Kirk Michael
Endicott states that “you may promise the
“phi” one hundred eggs if they assist you,
then only give them only one egg.”110
The “Phi” can be bribed to assist and protect
those inhabiting within their territory, however,
only if the individual or family have shown
it respect.111 As a sacrifice for protection, the
family or individual being protected must
provide food and drink, flowers, incense, lit
candles, etcetera, for the guardian spirit to
ensure that it protects rather than harm.112 If
the person decides to stop suddenly, they are
said to be in a position of great “danger.”113
Hence, Thai people have a strong belief in
animism. What is animism? According to the
Oxford dictionary, it is “the belief that plants,
109
110
111
112
113
114
115
116
117
118
119

objects and natural things such as the weather
have a living soul.”114 However, journalist
Ann Carter states that it is best described as
the worship of spirits or ghosts.115
Animism is as much a Thai religious practice
as Buddhism. Before modern times, animism
in Thailand had its own sacred architecture,
built as shrines within communities that
housed the guardian spirit of the land. One
was constructed per village, and it also served
as a building for the community.116 So, where
are these spirits housed today? According
to Nithi Sthapitanonda and Brian Mertens,
spirits are housed in small shrines called spirit
houses. One spirit house is usually built for
each house or building for protection. Before
the house is made, the spirit house is built to
placate the spirit that has been displaced by
the building project.117 A ceremony is then
taken place to invite the spirit into the house
and become the area’s guardian.
What do the guardian spirits protect the

owners of the site from? Most commonly,
these guardian spirits protect the owners from
hostile spirits. These malevolent spirits can
influence the individual to perform acts that
are a form of demeriting themselves. Sirinya
Pakditawa has researched about ‘evil spirits,’
stating that some of these spirits are called
Phi Pop, a female spirit that devours human
entrails, and Phi Krasue, another female spirit
with her head hanging down from her neck.118
These spirits have the power to possess people
and even murder.119 Some spirits also have the
ability to reduce food production or bring on
bad luck. Hence, for this design proposal, it
is essential to provide spirit houses to house
the ‘good spirits’ in which these dwellers and
the community will be protected from harmful
spirits.
In this design proposal, there are two essential
spirits or gods to consider. ‘Garuda,’ a highly
significant warrior deity who battles injustice
and destroys evil in his carious avatars to
preserve dharma. Garuda’s role as the culture

Esterik V, Penny. “Interpreting a Cosmology: The Guardian Spirits in Thai Buddhism.”
Kessler, Clive S., and Kirk Michael Endicott. “An Analysis of Malay Magic.” Man 6, no. 1 (1971): 148. https://doi.org/10.2307/2798486.
Esterik V, Penny. “Interpreting a Cosmology: The Guardian Spirits in Thai Buddhism.” P6.
Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
Esterik V, Penny. “Interpreting a Cosmology: The Guardian Spirits in Thai Buddhism.” P6.
“Animism.” Oxford Advanced Learner's Dictionary. Accessed September 3, 2021. https://www.oxfordlearnersdictionaries.com/definition/english/animism?q=Animism.
Carter, Ann. “Thailand's Fusion of Religious Beliefs: Buddhism, Animism and Brahmanism.” Thaiger, March 23, 2021. https://thethaiger.com/news/national/thailands-fusion-of-religious-beliefs-buddhism-animism-and-brahmanism.
Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
Pakditawan, Sirinya. “Culture: Superstitions in Thai Culture.” The Phuket News. https://www.thephuketnews.com/culture-superstitions-in-thai-culture-57621.php. Accessed 4 September 2021.
Pakditawan, Sirinya. “Culture: Superstitions in Thai Culture.” The Phuket News. https://www.thephuketnews.com/culture-superstitions-in-thai-culture-57621.php. Accessed 4 September 2021.

35

hero will transcend the courage for the Khlong
Toei community to adapt to the new way of
future living, hence, living with the presence of
water. Phra Mae Thorani is a young woman’s
spirit where water flows from her hair,
symbolizing the birth of a new life. Hence, the
water from the floods can also be reminiscent
of Phra Mae Thorani water. Floodwater will
have a considerable role in the redevelopment
of the Khlong Toei slum. Hence, instead of
seeing the water as a disaster, the people of
Khlong Toei can see it as a birth of a new life.
Thus, boat travel, water markets, possible
fishing possibilities are born. The Aquatic life
will thus be resurrected under this proposal
during the monsoon season.
Other minor superstitions of Thais are seen
enclosed within the Thai house. These
superstitions include having even amounts of
steps on a stairway can lead to death. Sleeping
with the head pointed towards the west is also
associated with death; a corpse is displayed
with its head facing west before cremation.120
120
121
122
123

Hence, these Thai superstitions will be
incorporated into designing the dwellings in
which the people of the Khlong Toei slum
will inhabit. With Thais being solid believers
in animism, influencing the design with these
superstitions, it will make the people of the
slum feel safer in a community that is known
to be dangerous. It will also bring the Khlong
Toei slum closer together as a whole, culturally
and spiritually, resulting in a community that
will feel more connected.
Overall, the idea of using animism belief
towards the myths of the spirits and the two
deities mentioned is also meant to address the
significance of securing the necessity of life in
the face of reoccurring urban floods that will
no doubt get worse over the next decade.
A Platform for Change
Away from the fancy restaurants and wealthy
malls, the Khlong Toei slum is a rare sight in
the rapidly developing city of Bangkok. It is
one of the biggest low-income communities in

the city, and it has an apparent contradiction to
the surrounding urban landscape.
Many of the Khlong Toei slum residents
relocated into the city from rural areas in
search of work and a better income to support
their families. Over the years, from the
beginning of the slum in 1950, it has become
immensely overcrowded, mainly due to rural
migration. According to the Duang Prateep
Foundation (a non-government organization
that overlooks the Khlong Toei slum), today,
the slum currently inhabits over eighty
thousand people.121
In Justin McGuirk’s book “Radical Cities,”
he states that governments are failing to
cope with the pace of urbanization.122 The
government is only building tokenistic houses
compared to the size of the slum.123 In the
case of Khlong Toei, no dwellings or any
government support are being given by the
government. The government is looking to
evict the whole slum and develop a new mall

Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012. P62.
Duang Prateep Foundation. “Introduction to Thailand.” Duang Prateep Foundation. Accessed September 5, 2021. http://dpf.or.th/en/autopagev4/show_article.php?auto_id=24.
Mcguirk, Justin. Radical Cities Across Latin America in Search of a New Architecture. Brooklyn, New York, New York: Verso, 2015.
Mcguirk, Justin. Radical Cities Across Latin America in Search of a New Architecture. Brooklyn, New York, New York: Verso, 2015.
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and luxury apartments to attract more tourism
and income.124 However, is this the right
solution ethically and morally to evict a
community home to over eighty thousand
slum dwellers? Architect John Turner
disagrees with the solution where he describes
the government plans of demolishing people’s
homes to solve the housing problem, ’a black
joke.’125 In the government’s view, they are
indeed wasting their time finding a solution to
building cheap homes for the slums. Therefore,
it is better to allow the poor to create their
own homes than to let the government look
after them.126 Turner has proven that residing
in a self-built shack in the middle of the city
is best for rural migrants. This statement by
Turner is appropriate because this will allow
the migrants to save money and be close to
more opportunities.

the outcome of their final design. The dwelling
design will be affordable and straightforward
whilst simultaneously following a Thai
house’s design and spiritual principles. The
advantage of designing small and simple
dwellings rather than towering blocks is that
the slum dwellers will be able to expand them
over time as their families or the population
of that dwelling grew. Hence, providing the
capacity for incremental growth. Therefore,
houses being redeveloped in this proposal
should be provided a ‘platform for change.’
This platform will be subject to whatever the
resident sees fit. The house will be a process
and not a static object. Growth will be the
whole idea, whereas stated by McGuirk, every
family will have a story to tell. At the end of
the process, every house will be unique to the
owner’s style.

hero will transcend the courage for the Khlong
Toei community to adapt to the new way of
future living, hence, living with the presence of
water. Phra Mae Thorani is a young woman’s
spirit where water flows from her hair,
symbolizing the birth of a new life. Hence, the
water from the floods can also be reminiscent
of Phra Mae Thorani water. Floodwater will
have a considerable role in the redevelopment
of the Khlong Toei slum. Hence, instead of
seeing the water as a disaster, the people of
Khlong Toei can see it as a birth of a new life.
Thus, boat travel, water markets, possible
fishing possibilities are born. The Aquatic life
will thus be resurrected under this proposal
during the monsoon season.
Other minor superstitions of Thais are seen
enclosed within the Thai house. These
superstitions include having even amounts of
steps on a stairway can lead to death. Sleeping
with the head pointed towards the west is also
associated with death; a corpse is displayed
with its head facing west before cremation.

In this design proposal, the slum should be
seen as a site of resourcefulness and creativity.
Therefore, the houses of Khlong Toei will be
redeveloped to allow the residents to determine

124 Kamolvattanavith, Teirra, and Todd Ruiz. “Forced out for New Mall, Bangkok's Poorest Fear Life after Khlong Toei: Coconuts Bangkok.” Coconuts. https://coconuts.co/
bangkok/features/forced-out-for-new-mall-bangkoks-poorest-fear-life-after-khlong-toei/. Accessed 6 September 2021.
125 Mcguirk, Justin. Radical Cities Across Latin America in Search of a New Architecture. Brooklyn, New York, New York: Verso, 2015.
126 Mcguirk, Justin. Radical Cities Across Latin America in Search of a New Architecture. Brooklyn, New York, New York: Verso, 2015.
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Figure 19 - A visual interpretation of a temple
guardian called a ‘yak’

Figure 20

Hence, these Thai superstitions will be
incorporated into designing the dwellings in
which the people of the Khlong Toei slum
will inhabit. With Thais being solid believers
in animism, influencing the design with these
superstitions, it will make the people of the
slum feel safer in a community that is known
to be dangerous. It will also bring the Khlong
Toei slum closer together as a whole, culturally
and spiritually, resulting in a community that
will feel more connected.
Overall, the idea of using animism belief
towards the myths of the spirits and the two
deities mentioned is also meant to address the
significance of securing the necessity of life in
the face of reoccurring urban floods that will
no doubt get worse over the next decade.
A Platform for Change

the city, and it has an apparent contradiction to
the surrounding urban landscape.
Many of the Khlong Toei slum residents
relocated into the city from rural areas in
search of work and a better income to support
their families. Over the years, from the
beginning of the slum in 1950, it has become
immensely overcrowded, mainly due to rural
migration. According to the Duang Prateep
Foundation (a non-government organization
that overlooks the Khlong Toei slum), today,
the slum currently inhabits over eighty
thousand people.

Away from the fancy restaurants and wealthy
malls, the Khlong Toei slum is a rare sight in
the rapidly developing city of Bangkok. It is
one of the biggest low-income communities in

In Justin Mcguirk’s book “Radical Cities,”
he states that governments are failing to
cope with the pace of urbanization. The
government is only building tokenistic
houses compared to the size of the slum. In
the case of Khlong Toei, no dwellings or any
government support are being given by the
government. The government is looking to
evict the whole slum and develop a new mall

Figure 21

Figure 22

Figure 20, 21, 22 - Different spirit house design interpretations. While some Thais provide
simple wooden homes for the spirits, others provide them with a palace like home.
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3.2
Case Studies

01.

BLOOMING BAMBOO HOUSE

Natural phenomena are harsh and diverse in
Vietnam and the rest of Southeast Asia. This
Blooming Bamboo House in Vietnam aims to
provide one solution to dwellings and homes
for millions of these individuals.127 The choice
of this precedent is because of its ability to
rise and fall with changing flood levels. It
is a perfect example of an affordable floodresilient housing design. H&P Architects uses
recycled oil containers and locally harvested
bamboo to enable the bamboo structure to
rise and fall with the floodwater. This project
also explores the concept of incremental
growth where the bamboo modules have
been designed to allow for optional dwelling
expansion for larger families or as families
grow—a perfect solution for a rapidly growing
slum community of Khlong Toei.
Aspects to take away from this
precedent:
- The idea of the project using a complex
Figure 23

Figure 24

Figure 25

bamboo structure and recycled oil containers
as buoys for flood seasons. Hence, allowing
the structure to rise and fall with floodwater.
- The idea of the project using bamboo as
its building material. Bamboo is low-cost
and can be harvested locally in Thailand.
As a construction material, the lightweight,
hollow, and flexible character of bamboo
offer numerous advantages. Bamboo may be
utilized to design natural ventilation structures
through the construction of a respirable wall,
floor, and roof. There is also design flexibility
depending on the form and size of bamboo
used.

be used for other purposes. In this design
proposal, by harvesting stormwater, it can
be drinking water for locals and for other
purposes such as in the kitchen and hygiene.

- The idea of the project using greywater from
bathrooms and kitchens for outdoor water
gardens; In this case, this idea can be used
to water a small urban farm in the proposed
design.
- The idea of the project using collecting
stormwater in a rainwater tank, where it can

127 H&P Architects. “Blooming Bamboo Home.” Architect Magazine. https://www.architectmagazine.com/project-gallery/blooming-bamboo-home-6652. Accessed 6 September

Figure 23, 24, 25 - The Blooming bamboo housing concept as designed by H&P Architects.
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by H&P Architects
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02.

OCEANIX CITY

The concept is composed of floating islands
grouped in six to form settlements. These
clusters would then be repeated in many of six
in order to create a 12-hectare village for 1,650
inhabitants, followed by 10,000 residents
forming an archipelago house.128 This project
was chosen as a precedent as it makes human
ecosystems on a man-made buoyant island.
Bjarke Ingel’s project creates the ecosystem
based on the development goals of the United
Nations. However, can this be developed
based on the needs and requirements of slum
dwellers? Although Ingels suggests using
some high-tech materials and methods that
will not be appropriate for the redevelopment
of a slum, some can be used vernacularly
and more affordably to suit a flood resilient
slum community. Furthermore, Oceanix city
provides sustainable energy, a perfect solution
for slum dwellers to save money and income.
Although not all of Ingel’s energy harvesting
kits will be used due to complexity and
unaffordability, some like the wind turbine
to harvest wind energy and pump water,
Figure 26

Figure 27

by Bjarke Ingels
and wave energy convertor could possibly
be incorporated into the design of the slum
to provide a low-cost, sustainable living
environment for the poor.

is perfect for a slum community that needs
clean drinking water. Some exciting devices
suggested by Ingels are atmospheric water
collectors and water tanks stored within the
floating pontoon.

Aspects to take away from this
precedent:

- The idea of locals producing and consuming
food using community farming; will be an
excellent solution for a slum community that
also struggles to buy food daily. Hence, by
producing their products, they will be able to
save more by spending less.

- The idea of using modular, buoyant islands,
grouping them to form communities; these
islands will incorporate the sustainable
development goals of the United Nations.
For this project, these islands will include the
needs and requirements of a slum community
instead.
- The idea of using devices to harvest energy
from the surrounding environment; some
interesting devices include: The use of wind
turbines to pump water and harvest wind
energy and the wave energy converter.
- The idea of harvesting rainwater. This idea

128 Eleanor Gibson, “Big Unveils Floating Oceanix City That Can Withstand Hurricanes,” Dezeen, https://www.dezeen.com/2019/04/04/oceanix-city-floating-big-mit-united-nations/. Accessed

Figure 26 & 27 - The Oceanix City masterplan concept by Bjarke Ingels (right) and how
spaces can be occupied on the floating platforms (left).
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02.

Figure 28

Figure 29
Figure 28, 29, 30 - The low cost housing community concept model by Ian Athfield (left &
middle). Elevations of proposed houses by Ian Athfield (right).
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Figure 30

LOW COST PHILIPPINE COMMUNITY

Athfield won a major international
architectural competition in 1976 for a
communal housing project to encourage a
comprehensive reassessment of housing for
the poor and, in this case, for the Manila
squatter colony. This project by Ian Athfield
was chosen as a precedent for this design
proposal because it was based on self-built
homes that examined the unique features
of the individuals involved. These features
included the individuals’ strong sense of
community and unique building methods
that made use of available materials. This
method was intended to provide more security
and higher living conditions for the slum
community.129 Athfield’s proposal for better
living conditions also encouraged employment
by providing workshops where individuals of
the slum can learn design and building skills.
These skills can then be applied to their own
homes and employment opportunities. Hence,
Athfield also provides the opportunity for
self-empowerment, turning the life of a slum
dweller around for a better future.

Aspects to take away from this
precedent:
- The idea of the project providing workshops
built around the site’s perimeter for locals to
learn and develop new design and construction
skills.

by Ian Athfield

- Similar to a traditional Thai house, indoor
spaces will be flexible for both living and
sleeping.

- The idea of the project providing each family
with given design advice, workshop training,
and some financial support to build their
dwelling.
- The idea of the project raising all housing
units above ground level; this provides space
underneath where they can be used for water
tanks, storage, and poultry.
- The idea of the project using outdoor spaces
and rooftops for gardening, growing fruit, and
vegetables.

129 Athfield Architects. “Philippines Housing Competition: Athfield Architects.” Philippines Housing Competition | Athfield Architects. https://athfieldarchitects.co.nz/projects/civic-community/philippines-housing-competition. Accessed September 6, 2021.
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03.
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Figure 31

TRADITIONAL THAI HOUSING STYLE

The choice of traditional Thai housing is due
to the animistic and spiritual values and the
house’s ability to adapt to its surrounding
environment using vernacular and Lo-Tek
materials. This is a perfect example of what
a slum dwellers house should be like due to
its inexpensive and easy-to-build materials.
Many traditional Thai dwellings vary
according to the region it is in; however, every
traditional home has certain similar features,
if not the same. These features include:
a) Curved Roofs & Bargeboards – According
to researchers and scholars, Thais believe
that roofs that curve and point towards the
sky symbolize rising towards heaven and the
hope of a better life.130 It is a perfect symbol to
portray the house of slum dwellers who have
most likely been struggling their whole lives.
b) Leaning Walls – The purpose of leaning the
walls in the building structure of a Thai house
is for structural stability purposes.131

Figure 32

Figure 33

Illustrations of the common tradtional Thai housing features represented as icons (top). The representation of a typical tradtional Thai house where it shows the dwelling’s
connection to water (bottom left) and the space on the terrace (bottom right).
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c) Houses on Stilts – There are three reasons
for the use of stilts in Thai houses. Firstly, it
is used to protect the owners from seasonal
floods.132 Secondly, it protects owners from
wild animals and provides privacy against
the public.133 Finally, by raising the house on
stilts, it creates a cool environment beneath
the house.134 This space is used for all sorts
of purposes ranging from cooking spaces to
entertainment and storage spaces.
d) The Terraces (Chan) – The terrace of
the building ranges in different levels. The
different levels depend on the hierarchy status
of the space and its uses. Every house would
have a chan that is used as the centre for family
activities, like a community centre within the
home.135 This chan is the heart of the house.
e) Modularity – The houses are modular and
prefabricated. As the family grows, owners
will expand on the house by adding more
cabins and interconnecting terraces.136

Ju, Seo Ryeung. Southeast Asian Houses : Expanding Tradition. Irvine, California: Seoul Selection, 2017.
Ju, Seo Ryeung. Southeast Asian Houses : Expanding Tradition.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change. Oxford ; New York: Oxford University Press, 2003.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change.
Knapp, Ronald G. Asia's Old Dwellings : Tradition, Resilience, and Change.
C, Darren. “Thailand's Animist Practices and Beliefs.” Pattaya Unlimited, April 1, 2019. https://www.pattayaunlimited.com/thailands-animist-practices-and-beliefs/.
Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms.
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Most Thais are also animists where they
believe that all objects and living beings
inhabit a spirit. Their superstitions in guardian
spirits make the housing typology unique
from others. By obeying the rules of these
superstitions, Thais feel safe and and enjoy
their own homes.137 Superstitions in the design
of a Thai house include the following:
a) No even number of steps – Having an even
number of steps on a stairway represents bad
luck and death.138
b) No sleeping with the head pointed west
– Sleeping with your head pointed west
represents that of a corpse. A corpse has its
body facing west before cremation.139
c) No sleeping with the body lying parallel to
the longest side of the room – this represents
lying in a coffin, symbolizing death.140
d) Guardian spirits residing in door frames –
Thais believe that guardian spirits live in door

frames. Hence, one must not step on the frame
but over it.141

domestic animals, and a shaded space for
recreation and rest during the dry season.

e) Spirit Houses – They house the guardian
spirits of the house and the owners, protecting
them from bad luck and evil spirits.142

- Interior walls were light partitions; hence,
enclosed rooms could be converted into
temporary shopfronts.

Aspects to take away from this
precedent:
- The function of the terraces being on different
levels depend on the hierarchy space use. For
example, Master Bedrooms will always be set
on a higher level than any other terrace.

Traditional Thai Roof Styles

- Locally-sourced materials such as timber and
bamboo, which are in abundance in Thailand.
- The application of superstitious principles in
designing a Thai house.

- The use of the terrace as the ‘heart’ of family
activities could potentially be expanded to
serve the purpose of a community shared
space. Thus, the ‘chan’ will be transformed to
become the heart of the community.
- The use of stilts for seasonal floods, a
workspace for family members, a shelter for
141 Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
142 Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.

Figure 34 - This illustration analyses the roof features of a traditional Thai house. Thais believe that with the
roofs curving and pointing towards the sky, it symbolises rising towards heaven and a better life.
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Chan of Sleeping Space

Chan of Leisure

Chan of Cooking Space

Figure 35 - This diagram illustrates the programme function in a typical Thai house. The function spaces

are subject to change depending on the owners needs
51

04.

OTHER HOUSING CASE STUDIES

The works of Charles Correa and B. V. Doshi
are excellent examples of the problems facing
underprivileged groups of people with social
housing design.

Figure 36

Figure 37

Figure 38

The projects chosen here reflect the ideas of
the low-cost housing experiment in Lima,
Peru, which was previously set in 1968.
Collaboration between the architect and the
user is the projects’ key component that allows
the participative design to attain the ultimate
aim. Concerning slum housing, this raises the
question of the function of the architect. The
architect who controls too much design tends
to repeat designs throughout a broad region,
making them inapproachable to the demands
of diverse users. Architects that retain too
much is typically the worst failure in the mass
housing system of today. Users frequently
get the finest outcomes for their lifestyle and
surroundings when permitted to design their
dwellings. Architects like Aravena, therefore,
created just a section of the building, focusing
on what is hard for the user to achieve—

essentially infrastructure and services. The
architect’s goal consequently is not to create
a restricting box but to offer a supportive
framework that supports and directs future
development. By adopting this strategy,
dwellings may be regarded instead of a oneoff cost as an investment, increasing its worth
over time.
However, the balance between the architect
and the user’s duties must be adequate. If
the architect’s contribution is insufficient,
the dwelling might suffer the design defects
of self-constructed structures. The architect’s
involvement in master design also remains
crucial as the general linkages between
buildings, both for the initial construction
and the anticipated extension, may be of great
importance to the success of the projects.

Figure 36, 37, 38 - (left) Quinta Monroy Housing by Elemental, (middle) Belapur incrimental housing by

Charles Correa, (right) Aranya low cost housing developement by Vastu-Shilpa Foundation.
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05.

T H E A N C I E N T C I T Y O F AY U T T H AYA

The Historic City of Ayutthaya, established
in 1350, was the Siamese Kingdom’s second
capital. It developed to be one of the world’s
largest and most cosmopolitan urban centres,
as well as a hub of global diplomacy and trade,
from the 14th through the 18th century.143
The city of Ayutthaya was ideally situated
on an island surrounded by three rivers that
connected it to the sea. This location was
chosen because it was above the tidal bore
of the Gulf of Siam as it was at the time,
preventing the city from being attacked by
other nations’ sea-going vessels. The position
also aided in the city’s protection from
seasonal flooding.

Figure 39 - An artist’s impression of the ancient city of Ayutthaya, visualising the canals and rivers that

were once incorporated into the life of the Thais living in the city.
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This city values and master plan is chosen
for its methods in successfully handling
floodwaters without disrupting the lives of
the people living in the city. This city used a
network of canals as transport; because of this,
floodwaters were also able to pass through
these canals without it flooding the land. The
city’s life around canals also brings back the

sense of community and life around water. It
further reflects on the idea that people can live
in the presence of floodwater.
Aspects to take away from this
precedent:
- The city’s network of canal systems to
mitigate water flooding in from the north.
These canal systems will also encourage
travel via boats through these canals, a now
rare travelling method rarely used today in
Bangkok. Simultaneously, boat travel can
reintroduce more water markets and tourism
into the area, bringing in more income for the
slum dwellers.
- The city’s canals have life; this ideology and
culture have almost disappeared from the face
of Bangkok. Today, canals are neglected; the
front of houses once faced the canal now faces
the streets, with the back of the dwellings
facing the canal instead.

143 Sathāpitānon Nithi, and Brian Mertens. Architecture of Thailand: A Guide to Traditional and Contemporary Forms. Singapore: Editions Didier Millet, 2012.
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Figure 40

Figure 41
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Figure 40, 41 - (Left) An artist’s impression of the city of Ayutthaya in the 14 - 18th century. (Right) An analysis of

the city of Ayutthaya and their water management scheme in the 14 - 18th century.
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06.

H O U S E S G E N E R AT E D B Y PAT T E R N S

The choice of this project as a precedent is
because it reflects the ideas of the low-cost
housing experiment in Lima, Peru. However,
what needs to be taken away from Christopher
Alexander’s project is his design of the whole
master plan. Alexander’s master plan resulted
in an organic pattern. The morphology of the
master plan was produced in a way that would
fit as many houses as possible. It allows the
site plan to be fluid enough for the houses to
adjust to the different lengths according to the
family’s needs.144 That has various grouped
houses called ‘cells.’ Each cell contained
between 30-70 houses.145 The purpose of
these cells was that the group of people who
inhabited the cells could give it a unique
atmosphere.146
Aspects to take away from this
precedent:
- Alexander’s masterplan morphology.
Alexander’s masterplan morphology is an
Figure 42

Figure 43

appropriate pattern that reflects the organic
and ‘random’ nature of a slum. In a slum,
every space counts. Houses are built in tiny
areas, even within dangerous areas like a canal
or a riverside. Alexander’s design produces
a set of dwellings within a cell that is fluid
to the morphology of the cell, using up as
much space as possible to accommodate the
dwellers and their needs.
- The idea of dividing the site into various
grouped houses is called ‘cells’ by Alexander.
These cells house a certain number of people
and create a sense of community within each
group rather than one community space for
the whole masterplan.
- The idea of each cell being unique to the
owners of the particular ‘cell’. The uniqueness
is due to the process of selecting people to
be in groups according to their interests and
attitudes.
- The idea of each cell containing an open

144 Alexander, Christopher. Houses Generated by Patterns. Berkeley, CA: Center for Environmental Structure, 1969.
145 Alexander, Christopher. Houses Generated by Patterns. Berkeley, CA: Center for Environmental Structure, 1969.
146 Alexander, Christopher. Houses Generated by Patterns. Berkeley, CA: Center for Environmental Structure, 1969.

Figure 42, 43 - (Left) Christopher Alexander’s conceptual cell design. (Right) Alexander’s masterplan for the PREVI
competition in Lima, Peru.
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by Christopher Alexander

space or an arcade; this space serves as the
communal space for the people living in the
cell. Residents will be able to use this as a
collaborative space and are free to transform it
into a place for the most valuable community
uses.

4.0
Design Process

4.1

C O N T E X T A N A LY S I S
After thorough analysis of some of the different
slum communities of Bangkok, the following
map highlights the communities that are most
affected by floods. These communities tend to
be near canals and rivers. The slum that stood
out the most out of them all was located in
Khlong Toei.

Site Selection
Flooding is a major issue in Bangkok, and
it is obvious that it can be an issue for every
person living in the city. However, the issue is
not quite as big for the higher class people, it
is more of an issue for the urban poor. Hence,
this raises the question of where the urban
poor are living? Most of the urban poor live
in slums near canals and rivers. So to further
identify these slums, a map of all the lowincome communities was produced to identify
all the possible locations of interest for this
redevelopment project. The following map
shows the location of all the existing slum
communities in Bangkok.

In the slum neighbourhood of Khlong Toei
there are about 80,000 people.147 Many people
do not own the homes they live in and have
been living in for decades. They create illegal
squatter colonies in the city centre. However,
because they have to be close to the richest
regions to work, they are compelled to live in
filthy slums due to their high cost of living.148

147 Duang Prateep Foundation. “Introduction to Thailand.” Duang Prateep
Foundation. Accessed September 5, 2021. http://dpf.or.th/en/autopagev4/show_
article.php?auto_id=24.
148 Duang Prateep Foundation. “Introduction to Thailand.” Duang Prateep
Foundation. Accessed September 5, 2021. http://dpf.or.th/en/autopagev4/show_
article.php?auto_id=24.

All Low income communites in Bangkok

Bangkok Area

Non-Bangkok Area

Chao Phraya River

Figure 44 - A map illustrating all the current low-income communites in Bangkok (represented in white dots).
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All Low income communites in
Bangkok

Low income communites affected
by floods

Bangkok Area

Non-Bangkok Area

Chao Phraya River

Figure 45 - Low-income communites that are most affected by floods in Bangkok (represented in dark grey dots).

64

Kh

lo

ng

To

ei

Bangkok

Ch

ao

Di

Ph

st

ray

ric

Slum Area
150 hectares

t

a R
ive
r

Cha
Gulf of Thailand

Figure 46

Figure 47

Figure 48

o Ph
raya

Population
Rive

80,000 People

r

Figure 49

Figure 46, 47, 48, 49 - Each image is a sequence illustrating the Location of the Khlong
Toei Slum in the Khlong Toei district of Bangkok
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Block 1-2-3
Block 4-5-6

Slum Area

70 RAI

6.5 hectares

Figure 50 - The Khlong Toei Slum Area

The Khlong Toei slum is broken up into three
communities; Block 1-2-3, Block 4-5-6,
and 70 RAI. The chosen site for this project
is Block 1-2-3.148 According to the Duang
Prateep Foundation, this block is home to
approximately 3,500 people and is known
to be the most severely affected block from
flooding within the slum.149 Hence, it seems
appropriate to pick this site as the design focus
point of the slum.
Due to not being able to visit and a lack of
knowledge of the site, a comprehensive
analysis had to be made of the site to further
understand the existing living conditions as
well as the context of the chosen community
(see figure 53). By illustrating this analysis,
it raises issues such as site location, size,
topography, climate, and function.
148 Duang Prateep Foundation. “Introduction to Thailand.” Duang Prateep
Foundation. Accessed September 5, 2021. http://dpf.or.th/en/autopagev4/show_
article.php?auto_id=24.
149 Duang Prateep Foundation.

Figure 51 - The Khlong Toei Slum Communities

Population
3,500 People

Topography

Figure 52 - The Khlong Toei Slum Figure Ground
Figure 50, 51, 52 - (Top left) Location of the focus region for development in the Khlong Toei slum. (Top right)
Communities in Khlong Toei slums labelled. (Bottom right) Khlong TOei site converted into figure ground drawing

67

Figure 53 - Illustration representing the chosen community to be redeveloped for this research project.
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From the following figure, the site is relatively
flat. There are some areas within the slum that
rise up 0.5m, however, this is not significant
enough impact the design outcome. Hence,
the project will be designed and developed
with a completely flat site in mind.
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under the Express-Way
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Narrow and
congested walkways.

From above, the slum
is compact due to the
a large population
living ina small piece

Areas Most Affected by Floods
The following figure illustrates where the
slum dwellers are most vulnerable to flooding.
This information gathered helps understand if
there are certain areas that flood more than
others. With the understanding of different
flood levels within the community, we will
be able to integrate this information into the
initial concept of the design.
However, the site is flat (as shown in figure
53 and its lack of contour lines), therefore, the
elevations shown in the following image is
not significant and the flood vulnerability of
each area will overall be as vulnerable as other
parts of Block 1-2-3. Thus, we can still assume
that the design will be constructed on flat land
without the influence of the topography.

Vegetation Zones
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Figure 54 - Illustration represents the most affected areas caused by flooding of Block 1-2-3.
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Figure 55 - A context analysis of Block 1-2-3, showing the existing conditions and buildings of the community.
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Existng Housing Typology Analysis
This section analyses the use of the current
dwellings in the slum. An analysis of the
living conditions of the slum dwellers is to
understand how slum dwellers live on a daily
basis. This is crucial to produce a design for
the new housing. The use by slum dwellers
of materials were explored. The three different
types of dwellings found in Block 1-2-3 are as
follows:

1

The Typical Slum Dwelling
This typology is the most common in the
slum. It is made of worn timber, residual
products, and old and rusted tin metal.
These homes are small and cramped up,
accommodating families of apprx. 4-5+
people.

A inventory of materials will be collected at
the end of this section to compare and contrast
them with the materials commonly used on
buildings today.

2

The 2-storey House
These houses are found not only in the
slum but across the whole city, where
the bottom floor is used as the family
business, and the top floor is used as
their living space.
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The Typical Slum Dwelling

Figure 57 - An example of a single story slum dwelling that is connected to a canal.
Figure 56 - An analysis of a typical slum dwelling in the Khlong Toei slum.
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Figure 59 - An example of double story slum dwellingsin Khlong Toei.
Figure 58 - An analysis of a double storey slum dwelling in the Khlong Toei slum.
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The Material Inventory
After the investigation into the materials used
for the construction of a slum house, and the
living conditions of a typical slum dweller
of Khlong Toei, a further investigation was
put into external affordable and sustainable
material research.

Hence, figure 61 illustrates a generated pros
and cons list in order to assist in the material
selection process for this project.

The materials used in traditional Thai houses
that were used to cope with flooding for
hundreds of years are as follows:
Thailand sits in a forest of many different
types of timber.150 Hence, as shown in figure
60 mostly, if not only, timber was used for
the prefabrication of traditional Thai homes.
However, this was dependent on the region
of Thailand it was built in. Some regions
used bamboo and others used different type
of timbers. Thus, timber is easily sourced in
Thailand due to abundance in the country.
Other materials investigated were sustainable
materials used today. These materials include
rammed earth, natural clay, straw and recycled
plastic. These materials that are used for
affordable and sustainable construction around
the world is not as common here in Thailand,
which could be due to cultural differences.

Figure 60 - Traditional Siamese and Kalae house analysis. These houses are mostly made of locally
sourced timber.

150 Jeffrey Hays, “Elements and Parts of Thai Architecture.” Facts and Details. Accessed October
31, 2021. https://factsanddetails.com/southeast-asia/Thailand/sub5_8e/entry-3258.html.
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Bamboo

Timber
PROS:
Non-polluting, Light building material, Stable, Fire resistant (to an extent), Tensile strength, used to float houses in
rural Thailand.

PROS:
Easily sourced (can be locally sourced), non-toxic,
reusable, recyclable, light weight, sucessfully used to
avoid floods in early Thailand, cost effective, affordable,
anti-corrosive, fast build speed.

CONS:

Natural
Clay & Ado-

Hempcrete
PROS:
Versatile, Durable, Insulating, Recyclable, Healthy

CONS:
Appearance decades if not treated, High Maintenance,
PROS:
Non-toxic, thermal mass, Removes carbon from the air,
mold resistant.

CONS:
Heavy load, requires deep excavation

CONS:
Requires use of fertilizer (damaging environment), Expen-

Rammed Earth

CLT
PROS:
Warm and dry, Easy to build, Durable, affordable (if done
yourself), Fire Resistant, Moisture Resistance, Non-toxic,
Versatile.

PROS:
Safe, Less labour intensive, lightweight, Easy build, High
quality, Reduced carbon emissions, Fire Resistant.
CONS:
Very Expensive

CONS:

Straw

Recycled Plastic
PROS:
Affordable, Made from waste, Indulation, Biodegradable,
easily sourced in Thailand, Light weight.
CONS:
Labour intensive, Weak structure, Moisture issues (needs

PROS:
Durable, Corrosion Free, Insulates from cold, heat, and
sound. Very Lightweight, Recyclable, Energy Recoverable, Makes buildings more energy efficient, Floatable.
CONS:
Very weak structure, Harmful to the environment if not
used (Pollution), Not suitable for building homes, but

Figure 61 - Material Pros and Cons, a research to help decide which material would be best for the redevelopment of the Khlong Toei slum.
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Figure 62 - An inventory of materials gathered from the research completed in this chapter.

80

Effects of Flood Water
This section explores how flood water
affects the dwellings in the Khlong Toei
slum, where further analyses the aspects
of unsanitary water brought in by floods.
The investigation into the affects of
floods in the slum provides necessary
information such as durability of materials
currently being used and which materials
can withstand the floods. During this
analysis, it lead to the research of other
aspects such as ‘what do floods carry
with it floods the land?’ and ‘is this water
usable?’
Figure 63 - The effects of flood water in Thailand, where the lower class people are most
affected.
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Figure 64 - An analysis of the effects water has on the squatters of Khlong Toei. It represents what the water brings into
the slum during floods, the damages it does to the squatters, and the effects it has on the slum dwellers.
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4.2

S TA G E 1 D E S I G N
The Masterplan
To further strengthen the project, influence
of successful past solutions to redevelop a
resilient slum community, the design will
continue to use past precedents to influence
the outcome of this design. The master
planning was heavily influenced by the canal
layout of Ayutthaya.
Canals were a huge success in Ayutthaya,
being able to mitigate flood where even in
long months of flooding, the people were not
affected (see page 56).

north of the site. However, since this canal is
outside of the site boundary, it was not useful
for the master planning stage of this project.
Figure 67- The 4 main canals that were
extracted from the site are placed onto the site.

Thus, there was initial difficulty in coming
up with a masterplan solution for the initial
design until the discovery of the canal layout
plan of Ayutthaya. The four main canals of
the city were extracted and replicated onto
Block 1-2-3 as a starting point for this master
planning process.

Four of the main canal layout from
Ayutthaya were extracted and placed
onto the site of Lock 1-2-3. Figure 68
shows various iterations of canals being
linked and connected to the initial four
main canals placed onsite.

Before the influence of Ayutthaya, the initial
idea of developing the masterplan for the site
was to track back into the past canal layouts of
the Khlong Toei slum and develop them again
on the Khlong Toei site. This was in hope of
discovering any canals that once ran through
the Khlong Toei slum. Although there was a
vast abundance of canals present in Bangkok,
there were no history of canals running
through the project site of Block 1-2-3. The
nearest canal was located approximately 200m
Figure 65 - Canal layout of Ayutthaya (before it got
covered up)
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Figure 66 - Process illustrating the extraction of the 4 main canals
to be used for the masterplan design process.

Figure 68- Different iterations of how canals can be linked and connected to the 4 main canals extracted from
Ayutthaya.
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Residential Zone

Vegetation + Public Zone

Vegetation + Residential Zone

Figure 69 - Chosen iteration from page 86

By linking the canals together through the four
main canal system influenced by the historic
Ayutthaya city, it naturally creates ‘islands’
on the site. These islands will be smaller
communities rather than one big community
that is not separated by canals.

Figure 71 - illustrates the location of the two initial parcel designs on
the chosen parcel from page 87.

These clusters will be called ‘parcels’ that hold
a certain number of houses. It will essentially
be a pedestrian island, surrounded by canals
created by annual floods. These parcels will
rise and fall with seasonal floods, making
it resilient. Some parcels will be public and
vegetation spaces where the slum dwellers
can grow their own fruit, vegetables, and
herbs and also open their own street stores in
the public space. Hence, the public space is
flexible and can be tranformed acording to the
community needs.
The designed parcels will have the particular
group of people who inhabit the parcel making
an impact on their parcel, providing it with a
unique sense of atmosphere.
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Figure 70 - Illustrates various iterations of possible programs for the
derived parcels.

Two parcels were selected as the focus clusters to derive a design solution. These
parcels were then replicated across the whole site in a similar manner to complete the
design. Page 87-92 further explains the initial design process of the houses, sharing
hub, and vegetation for this concept seen in figure 72.
Figure 72 - illustrates the location of the two initial parcel designs.
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The Residential Living Units
To further address the design idea of using past
methods to redevelop a slum community, the
residential housing units heavily influenced
the idea of the ‘chan’ (terraces) once used in
the traditional Thai house (see page 47-51).
There are many different types of traditional
Thai homes in Thailand, and they have a lot
in common (see page 48). One traditional
Thai house called the Ruan Mai Ching of the
Lanna Thai house has a more complex and
hierarchical internal space arrangement than
other typologies of Thai houses. The ‘chan’ or
floor levels represent status distinctions, so the
front terrace is lower than the floor level with
the common area for the Thai household and
visitors. In turn, the chan is on a lower plane
than the family sleeping quarters. In contrast,
the chan of the veranda and the cooking plane
is still lower.

of the traditional Thai house. The platform
for change will be a flexible plane where
owners can, for example, put up shop fronts,
convert it into a leisure space to welcome
guests and relax, storage space, or expand on
their existing residential unit by building it
themselves.
A typical traditional house cabin size of 4x5
meters was used as a starting point for this
dwelling design for slum dwellers.

The function of the chan can be used according
to the needs of the owner. Hence, the idea of
a platform for change derived from the chan

Figure 74 - illustrates the process of
deriving the initial design solution for
a slum dweller unit in Khlong Toei. The
sleeping cabin is 4000 x 5000mm, the
verandah is 1000mm the outdoor ‘chan’
being 4000 x 5500mm. The second
verandah that also acts as a public walkway

Figure 73 - illustrates the initial concept sketch of
the developed slum dwelling units, influenced by the
traditional Thai house.
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Interior Visualisation

Figure 75 - Exterior View of initial
dwelling design from page 90

The Residential Living Units: Interior

Figure 76 - An interior visualisation
of the initial dwelling design

Upper Sleeping Level

Verandah

Lower Sleeping Level

The ‘Chan’ (A platform for change)

Figure 77 - The floor plan of the initial slum dwelling
design
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The slum dwelling itself consists of a 4x5
meter space. The hierarchical arrangement
of a Thai house is also implemented within
the layout of the interior space. The kids or
young adults sleep on the lower level while
the parents sleep on, the higher level. This is
the Thai social hierarchy status, where it is
rude to be standing or sleeping above the head
of someone with a higher social status.
By raising this level higher, it creates an
opportunity for storage beneath.
A typical traditional Thai house has an open
floor plan. By having an open floor plan,
the space becomes flexible, where it can be
converted into a living room, entertainment
space, guest space, and a sleeping area. This
is done by rearranging the furniture.

Legend:
Furniture

Figure 78 - illustrates sketches of a traditional Thai
house interior layout, where furniture is moved around
to accommodate the owners need.
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The Sharing Hub

Community Farm

Since there are a large number of houses to
be developed, providing a toilet and a cooking
space for every household would deem too
complex and expensive for a slum community.
Hence, a proposed design of a sharing hub
is developed. The design can accommodate
approximately 100+ people where it has 12
showering spaces and 12 water closets.

In a slum community, life is difficult where in
contrast to the rest of the city, these dwellers
earn low incomes, making the situation for
providing food for a family difficult on a
daily basis, especially if it begins flooding.
Therefore, small community farms are
proposed as a place that can be used for food
and herbs.

How will the sharing hub be allocated?

How will the farms be allocated?

The purpose of the sharing hub is to provide
the necessary hygiene and cooking needs for
a small community of just over 100 people.
Thus, at least one hub will be assigned
to each parcel, and at least 2 for parcels
accommodating a greater amount of people.

The initial design will see each residential
parcel be assigned one small community
farm to share within themselves. Hence,
each residential parcel will be able to share
and cook amongst themselves in the initial
design. The larger parcels will hence be able
to provide further resources for communities
and markets.

Figure 79 - Illustrates the initial sharing hub design
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Figure 80 - Illustrates the initial community farm design
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Initial Design Critique
The initial design for each individual parcel is shown in figure [...]. Each
parcel is a representation of what it will look like for all other residential
parcels on the initial masterplan for this design.

•

The housing units accommodate approximately 35 people per parcel,
resulting in 420 people overall for the whole site. This suggests that
there are not enough people being accommodated on the parcel for
this option to be feasible. There is significant need to densify and
populate the parcels with housing.

Each parcel will include a sharing hub, a community yard, and a farm
area of 190m2 for food and herbs. There are a total of 7 houses on each
parcel that can inhabit approximately 4-5 people resulting in a total of
approximately 35 people per residential parcel. The result of the parcels
create canals in between where it fits a 4 meter wide, 2 lane canoe
system.

•

The use of Thai traditional housing styles are not evidently seen in
the housing layout and needs further improvement to show that.

•

From this initial design phase, there are the following design issues that
need to be developed after recieving critical evaluation on the initial
design in June:

•

The sharing hub does not tackle the idea of providing a cooking
space and is only currently providing spaces for hygiene. There is
a need to develop this space to provide space for shared cooking.
The masterplan and layout of the houses are too “orthogonal”, it
does not represent that of a slum community that grows organically

+
Figure 81 - Initial Housing Unit Design

•

The floating aspect of the parcel is yet to be developed, without a
floating mechanic or system, the parcel will not float. Hence, the
floating mechanic of the parcel needs to be developed in order for
the community to be protected from floods.

•

A water tank was said to be purposed in this design, yet, no water
tank is developed or incorporated for rain water harvesting.

•

How do people enter and arrive onto the parcels?

+
Figure 82 - Initial Sharing Hub Design

93

and randomly. There is significant need to redevelop the masterplan
in a way that represents the organic nature of a slum.

=
Figure 83 - Community Farm
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Figure 84 - The result of combining the initiall housing units,
sharing hub, and comunity farms together to create a community
cluster that sits on a platform that rises and falls with floods

Ground Level
Figure 85 - Elevation A of the initial parcel design

Ground Level
Figure 86 - Elevation B of the initial parcel design
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Figure 87 - A 3D section of the initial parcel design to be replicated across the site of Block
1-2-3 in the Khlong Toei slum.
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4.3

S TA G E 2 D E S I G N
The Master Plan

Ayutthaya City,
Thailand

In the initial design phase, the master plan
represented a form that was considered too
orthogonal for the redevelopment of a slum.
Therefore, a new masterplan form needed to
be addressed, where it needed to represent
the organic growth of a slum. The masterplan
also needed to represent the idea of using past
methods to solve our solutions of today.
To achieve this, the research project needed
to explore methods of generating an organic
master plan that represented a slum. I did
this by taking inspiration from Christopher
Alexander’s master plan for the PREVI
competition in Lima, Peru. I then combined
this with the old city of Ayutthaya, an ancient
and historic city that allowed their people to
live in harmony with annual floods. Hence, I
used the form of this city (see figure 88) as a
starting point to begin to generate the organic
master plan for this research project.

+

Figure 89 - Ayutthaya Island Form

Figure 90 - Khlong Toei Slum - Block 1-2-3

Ayutthaya City,
Thailand

=
Figure 91 - The form of Ayutthaya was extracted and
placed at the center of Block 1-2-3 in the Khlong Toei
slum as a starting point to developing a non-orthogonal
master plan. The following page shows how the shape
of Ayutthaya was integrated into the site of Block 1-23.

Figure 88 - Ayutthaya is essentially an island, where the form of the island was created by the
development of dykes by humans to protect the city from floods.
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01

03

Figure 92 - Placement & Duplication
After placing the shape of Ayutthaya at the center of Lock
1-2-3, the form was then replicated across the site. The
placement of the shapes was placed to fit them together
like jigsaws.

Figure 94 - Trimming
To keep within the site’s boundary, the shapes that were
overhanging beyond the limit were trimmed.

02

04
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Figure 93 - Molding
After completing the place and replication phase, the
shapes were molded to fit empty gaps that emerged during
the first phase. By doing this, it forms more linear canals
between the shapes.

Figure 95 - Addition of Canals
In addition to the city’s form, the canals’ placement was
also replicated onto these shapes. Only the four primary
canal arrangements (see page 81) of Ayutthaya were
extracted and placed onto the shapes.
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Figure 96 - Refining
After the trimming phase, the newly formed masterplan
was transferred onto butter paper to be cleaned and refined,
removing and reshaping and shapes that were not considered
feasible to build on.
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Figure 98 - Canal Addition 2
The canals seen in step four were implemented into this
phase, where the shapes are now sharpened.
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Figure 97 - Edge Sharpening
By keeping the master plan in a curvy form, it would make
it more difficult and expensive to produce curved buildings.
Hence, the edge of the shapes was sharpened and stretched.

Figure 99 - Refining 2
At this point the master plan is almost completed. Missing
shapes were added into the masterplan to fill in the site.

09

Before completing the master plan, some canals that cut across into the
shapes had to be removed due to the limited space to build on.
The redeveloped master plan is now complete. In this master plan, one
shape is chosen to be focused on for development. Since most of the
shapes are of similar form and size, this focus parcel will be used as a

design template for other shapes seen on the master plan. The chosen
shape for development is at the center of the master plan, the original
form used to begin the masterplan redevelopment process seen on page
96. These shapes will be called PARCELS, and the smaller shapes that
make up the overall shape will be called SUB-PARCELS.

PARCEL

Community Farms & Market Parcels
In the initial design phase, the farms were
integrated with the residential sub-parcels.
However, because there was a need to densify
these sub-parcels to accommodate the slum
population, the farms needed to find a new
home. There are parcels located at the edge
of the site; these parcels are too small to
turn into residential parcels. Therefore, the
community farms and markets will be placed
on these parcels at the outer edge, where they
will also rise and fall with the flood water just
like the residential parcels.

Residential Parcels

SUB-PARCELS
Figure 100 - Illustrates the final developed masterplan of block 1-2-3 of the Khlong Toei slum.
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Figure 101 - Illustrates the final developed masterplan program

Figure 102 - Residential Parcels
(see page 101-102)

Figure 103 - Focus Parcel

Figure 104 - Focus parcel refined for futher
development

The Arrival & Access
The design did not address how dwellers
would enter and leave the parcels in the
initial design phase. Therefore, marinas
were developed and placed at specific points
around the parcels. Dwellers would arrive by
boat or canoe and dock them at the marinas.
In the dry season, access to the parcels will
be via a ladder. The development of marinas
will encourage more substantial use and
connection to the canals and water. Travel
by boat will also promote more transport via
boat and protection from floods during the
monsoon season. The marinas are located at
the entrances of the canals that run through the
parcels. These canals follow a similar layout
to the main water channels found in the city of
Ayutthaya in the 16th century. Dwellers arrive
at the marinas where 2 meter wide pontoons
await them, running along much of the parcel.
This pontoon serve as a circulation route and
arrival point.

Figure 105 - This sketch illustrates the process of creating alcoves within the parcel to create arrival
points for the boats.
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Figure 106 - Illustrates an initial development sketch of the different marina locations on the focus parcel.
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Marina

Access

Figure 107 - Illustrates the developed marinas around the parcel, where they are located and the access
points of the parcel.

Figure 108 - Illustrates the developed marinas around the parcel.
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By using the same dimensions developed in
the stage 1 design phase, these issues were
addressed:
The issue of materiality was first addressed
in the dwelling design. The research on
materiality on pages 76-78 was used to design
a more appropriate construction process. There
were various materials that were available as
options, but ultimately, bamboo and timber
were the materials that best represented the
traditional Thai house. Both materials are
readily available locally, however, bamboo is
more sustainable than timber, and much more
can be done simply with bamboo without the
use of advanced tools. Using bamboo makes
it less complicated and with the properties
mentioned on page 77 it will make it easier for
slum dwellers to participate in building their
own homes.

The issue of density was secondly tackled after
materiality. The initial design can only house
a family of approximately 4-5 people, which
is the average family size for a Thai family. If
all parcels were to be considered, the whole
development would only house approximately
420 people out of 3000. Therefore, two more
denser versions were developed in order to
accommodate more people in each parcel.
Lastly, the issue with the lack of Thai housing
elements and principles was addressed. The
current initial design shows a lack of design
principles that were previously researched on
pages 47-52. The design process began with
the incorporation of the Thai roof design into
the housing design. Thais believe that the
roofs curving and pointing towards the sky
symbolize rising towards heaven and a better
life; this seems appropriate to be incorporated
into a slum that goes through difficulty every
day. The incorporation of the curved roof, will
give the slum dwellers a constant reminder
that there is always hope for a better life in
the slums.
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DWELLING 02

DWELLING 03

Dwellers:

Dwellers:

Dwellers:

4

The Residential Living Units
In the initial design phase, the housing
design for the slum dwellers did not address
materiality, the number of people that it needs
to accommodate, and it did not consider the
proposed Thai traditional housing principles.

DWELLING 01

8

12

Figure 109 - Initial dwelling design (see
page 88-89)

A Platform for
Change

Figure 110 - Roof form development

Figure 111 - Materials and window
development

Figure 112 - The developed dwellings, sections, and the amount
of peopleit can accommodate.
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4

12

8

Corrugated Tin Roofing

First Floor (3-4 Beds)

Second Floor (3 Beds)

Alternatively, the dweller can
convert this into a storage space
or any other space if needed. The
first floor is flexible top different
functions. If this space stays as a
sleeping level, it will be given to
people with a higher social status.

Bamboo Roof Structure

Woven Bamboo Walls

Ladder for upper level
access

Upper Platform for
people of high social
status

Flexible Lower space
that can be converted
into different functions

Dwelling Floor made of
Split Bamboo

Storage for Beds
Verandah

Figure 113 - Dwelling 01 3D section

Figure 114 - Dwelling 02 3D section
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Figure 115 - Dwelling 03 3D section
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The Sharing Hub
In the stage 1 design phase, the design of the
sharing hub shared the same issues as the
stage 1 dwelling design, that being its lack of
materiality choice, traditional Thai architecture
principles, scale, visual significance and
incoherence with no focus or centre for each
parcel. Besides the mentioned issues, the
initial sharing hub design did not propose
any shared cooking space as mentioned in
this document’s aims and ‘introduction’ (see
page 5). The design also did not consider how
many bathrooms and toilets were needed to
accommodate its assigned parcel.
Therefore, a complete redevelopment of the
sharing hub was needed to solve these issues.
The plan for this development was to follow
the style of the Thai traditional housing
elements of the ‘chan,’ curved roof form, and
its access to the chan via steps.
The chan acts as a flexible community space

where its main purpose is a shared eating space,
but it can also serve as other functions such
as a meeting space or a leisure space during
the day. Connected to the chan is the shared
kitchen, where eight stoves are provided to
serve the parcel. A booking system will be
set up to properly manage the cooking space
to prevent overcrowding and unnecessary
conflict between dwellers.
Above the cooking space lives a full-height
ceiling that allows for the heat and smoke
from the kitchen to rise and exit the building
through perforated bamboo slats (see page
113-114).

than 100 people will be assigned alternative
one while alternative two is assigned to
parcels with more than 100 people.
The workshop below the ‘chan’ is 45sqm
and is a space used by slum dwellers to learn
and develop new skills through construction.
Alternatively, this space is also flexible due to
it being open. Hence, the people will also have
the ability to develop this space according
to those community uses they think most
valuable.

On the ground floor, there are restrooms
and a workshop. Two different sharing hub
alternatives were developed in the same style
but with different amounts of toilets and
showers depending on the number of people
residing on the parcel. Parcels that house less

Figure 116 - Illustrates a series of iterations on different sharing hub concepts to accomodate the sub-parcels.
111

112

SHARING HUB ALTERNATIVE 01

8 Showers

8 Cooking Spaces

1 Outdoor Communal Space

10

Toilets

1 Workshop

1

Water Tank

1 Communal Chan

SHARING HUB ALTERNATIVE 02

1

Workshop

10 Showers

8 Cooking Spaces

1 Outdoor Communal Space

12

1 Workshop

Toilets

2

Water Tanks

1 Communal Chan

Figure 117 - Illustrates the developed sharing hub program for alternative one

Figure 118 - Illustrates the developed sharing hub program for alternative one

113

114

1

Workshop

Figure 120 - Current Developed Elevation

+
Parcel Development

+
Marina Development

+
Dwelling
Development

=
Sharing Hub
Development

Figure 119 - Illustrates the resulted final developments as a result of this design process

Figure 121 - Current final developed focus parcel
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The Layout
Ultimately, the families of the slum will be
able to choose which alternative suits their
needs. All dwelling alternatives are 4 x 5
meters. Alternative 1 is the standard design.
Dwellers can wish to start at alternative one
and add more levels to change it if they like,
to suit their needs.
The size of the platform for adaptability is
flexible in length and shape, but it must be
connected to the dwelling, which is 4 meters
wide. Hence, the platform must be 4 meters
wide and connected to the entrance end of the
house. The platform can be big or small in
length and of any morphology, depending on
the family’s needs (see page 121-122 for more
information on the platform for adaptability).
Since the dwelling and morphology is
depended on the dweller’s choices, the current
drawing of the site plan is only approximate.
Once each family has made their choice, it
will be necessary to layout a new site plan.
This new plan will have the same morphology
shown in the site plan in figure 122, but the
number of houses and platform lengths will

reflect the dweller’s choices.
In the current site plan, the dwellings are built
in clusters within the sub-parcels. They are
scattered around the developed sharing hub
where each sub-parcel will receive only one
sharing hub (see page 111). Laying the houses
out like this binds the dwellings together to
create a sense of community within the subparcels.

Marina Locations
Access points onto Sub-ParDwelling Layout MorpholoSharing Hubs
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0

2m

10m

Figure 122 - Focus parcel residential and sharing hub layout
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Sub-Parcel Divisions
What if the chosen floating device (see page
119) fails for one parcel? The whole parcel
then sinks along with several slum dwellings.
Therefore, the developed solution to this is
to further divide the parcels into sub-parcels.
Due to the nature of the housing layout, it
makes it simple to divide it into sub-parcels.
Therefore, if the floating device for the subject
parcel fails and sinks, it does not drag down
other buildings with, if this happens, it will be
a disaster to the development and the people.

Developed Sub-parcel

Figure 123 - Illustrates a series of iterations on different forms of sub-parcels that can be produced
within the focus parcels.
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Figure 124 - Illustrates the chosen sub-parcel divisions from the iterations made on page 119
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The Function of the Dwelling Platforms
The dwelling platforms was inspired by
the terrace platform of the traditional Thai
house and the Quinta Monroy. The platforms
are called platforms for adaptability. In a
traditional Thai house, you enter by first
accessing the ‘chan’ via a flight of stairs. The
proposed design mimics the same idea by
accessing the platform first before making its
way to the front door of the dwelling.

extension of the existing home. Ultimately, it
is in the control of the dwellers what happens
on each platform. The platform can be a space
for business, leisure, or a dwelling extension.
Figure 125 - Illustrates the chosen sub-parcel
divisions from the iterations (see page 119-120)

So, what can happen on the platforms? This
platform is a flexible space, and it can be
whatever the dweller chooses it to be. The
dweller may decide to convert the platform into
a casual outdoor space or a space to welcome
guests or even both. The platform can also be
converted into a family business, where they
can use the space to sell street food like meat
skewers or chopped-up fruit, mimicking the
culture of common street vendors and markets
in Thailand. Alternatively, the dweller can also
convert this space into another dwelling or an

POSSIBLE DECK PROGRAMS:
1. Casual Outdoor Space
2. Entertainment Space
3. Selling Street Food / Products
4. Dwellers can decide to expand on the
houses and add an extra room on these
decks.
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Figure 126 - Illustrates the focus sub-parcel division in the dry season. It shows the platform programs possible and
structural detail including the parcel structure allowing it to float (see page 123-126)
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How do the parcels rise and fall with the flood water?
In the Initial design phase, the parcels are
seen floating on water due to the seasonal
floods. However, how they floated was still a
question to be answered in the initial design
phase. Therefore, further exploration and
investigation into floating mechanics needed
to be done to develop a structure that allows
for the parcels to rise and fall with the floods.
There are various floating mechanics that can
allow for buildings to float such as a concrete
pontoon filled with blocks of engineered
Styrofoam. Although this may be a feasible
choice, this kind of floating device comes far
too expensive for a slum development. The
concrete pontoon is more suited for the more
luxurious developments beyond slums.
Another floating device that was investigated
was empty oil drums. The use of oil drums
was influenced by H&P Architects and their
Blooming Bamboo project. The preferred oil

drums are the recycled plastic oil drums rather
than the steel drums. The steel drums have a
hazard of rusting which can harm the water
environment beneath it if not looked after
properly. However, the choice of steel or plastic
drums are dependent on the availability in the
area. If steel drums are used, the solution to
prevent toxins from rust is to spray the drums
with gunite. The gunite will form a concrete
layer around the steel drums, protecting it
from rust and damage to the environment. The
use of gunite is simple and can easily be done
by slum dwellers themselves if needed.
The drums are 55-gallon oil drums and will
be wrapped around a bamboo structure that
simultaneously holds the drums together,
whilst also providing the platform that holds
the dwellings and sharing hub.
Mooring posts are strategically placed at the
corners of each sub-parcel are driven into the

clay site foundation (see page 117), where
they rise to a height of 3m. These posts can
be replaced and extended as flood waters rise
higher in the future, hence, future proofing
this development from rising waters.

In the Initial design phase, the parcels are
seen floating on water due to the seasonal
floods. However, how they floated was still a
question to be answered in the initial design
phase. Therefore, further exploration and
investigation into floating mechanics needed
to be done to develop a structure that allows
for the parcels to rise and fall with the floods.
There are various floating mechanics that can
allow for buildings top float such as a concrete
pontoon filled with blocks of engineered
Styrofoam. Although this may be a feasible
choice, this kind of floating device comes far
too expensive for a slum development. The
concrete pontoon is more suited for the more
luxurious developments beyond slums.
Another floating device that was looked into
was the use of empty oil drums. The use of
oil drums was influenced by H&P Architects
and their Blooming bamboo project. The

preferred oil drums are the recycled plastic oil
drums rather than the steel drums. The steel
drums have a hazard of rusting which can
harm the water environment beneath it if not
looked after properly. However, the choice
of steel or plastic drums are dependent on
the availability in the area. If steel drums are
used, the solution to prevent toxins from rust
is to spray the drums with gunite. The gunite
will form a concrete layer around the steel
drums, protecting it from rust and damage to
the environment. The use of gunite is simple
and can easily be done by slum dwellers
themselves if needed.

whilst afloat? Mooring posts are strategically
placed at the corners of each sub-parcel (see
page 117), where they rise to a height of 3m.
These posts can be replaced and extended as
flood waters rise higher in the future, hence,
future proofing this development from rising
waters.

The drums are 55-gallon oil drums and will
be wrapped around a bamboo structure that
simultaneously holds the drums together,
whilst also providing the platform that holds
the dwellings and sharing hub.
So how do the parcels stay in one position

Figure 127 - Steel and plastic oil drum options for floating parcel.
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Timber Mooring Posts

55-gallon recycled plastic/
steel oil drums

Bamboo structure to hold
drums in place

Figure 128 - Plan view of the focus sub-parcel division showing the grid-like layout of the oil drums.

Figure 129 - The focus sub-parcel division showing the grid-like layout of the oil drums and the anchored mooring posts.
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01

02

03

04

05

06

07

Figure 130 - Sub-parcel division construction process

Figure 131 - Sub-parcel division construction process
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Water Tank

01

03
Corrugated Metal Roofing

Bamboo Roof Structure

Prefabricated Woven
Bamboo Wall

Dwelling Interior with split
bamboo flooring finish

Anchored Bamboo
Dwelling Columns

Bamboo Finish for
Floating Platform

Bamboo Platform Flooring
Structure

02

04
55-gallon Oil Drums

Bamboo Floating
Platform Structure

Figure 132 - Illustrates the focus dwelling that will be used to show the construction process of the building.
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Concrete Block

Figure 133 - Illustrates the focus dwelling (top) and
a 3D section view showing the interior structure and
columns (bottom)

Figure 134 - Illustrates the underside structure of the
floating platform below the dwelling
130 (top) and the
underside structure of the dwelling (bottom).

Figure 135 - Illustrates an exploded view of the
dwelling showing the structural components.

01
Concrete Block

02
Floating Bamboo Structure

03

04

Floating Bamboo Columns

Floating Bamboo Structure

13

14

15

Addition of Beds, Steps and Ladder
for 1st level access

External Wall Bamboo Structure

Bamboo Roof Structure (Rafters)

Water Tank
Oil Drums

05
Floating Bamboo Structure

06

07

55-gallon oil drums

Floating Bamboo Platform Structure

10

Anchored Internal Dwelling Columns
(Bamboo)

Bamboo Platform Flooring Finish

Anchored Dwelling
Columns (Bamboo)

16

17

18

Bamboo Roof Structure to hold
Water Tank

Addition of Water Tank

Bamboo Roof Structure (Purlins)

Split Bamboo
Flooring Finish

Bamboo Platform

09

08

11
Bamboo Flooring Structure for Dwelling
(see page 134)

Figure 138 - Illustrates the final focus dwelling
after the construction process from icons 1-21 on
pages 131-132.

12
Split Bamboo Floor Finish
for Dwelling

131 for the other two dwellings designed. Images 1-7 shows the process of building up
Figure 136 - Illustrates the focused dwelling construction process that will be the same
the floating platform for the dwelling (see page 125-128). Images 8-21 show the process of building the slum dwelling.

19

20

21

Weaved Bamboo Walls

Corrugated Metal Roofing

Doors and Windows

Figure 137 - Illustrates the focused dwelling construction process that will be the same
for the other two dwellings designed in this research project (see pages 107-110).
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Bamboo Dwelling Columns

Interlocked bamboo
walls will be binded
together

Dwelling Columns is anchored
down into the concrete blocks via
the floating bamboo columns in the
floating platform.

Wooden Dowels hold the
dwelling columns in place

Split Bamboo floor
finishing

Interior Bamboo Dwelling Columns
holds up the water tank in the roof

Internal columns joined
with flooring structure
55-gallon oil drums

55-gallon oil drums

130 diameter Bamboo
Flooring Joists pumped
with Urethene Foam
Bamboo Dwelling Columns

Wooden dowels hold
the bamboo columns
in place

Wooden dowels
holds the bamboo
columns in place

Wooden dowels holds
the bamboo columns
in place

Wooden Dowels

Figure 139 - Illustrates the detailed construction of
how the bamboo columns of the dwelling connects
with the floating bamboo structure below.

133

Figure 140 - Illustrates how the internal columns is
connected to the floating bamboo structure below.

Figure 141 - Illustrates the a section of the 130
diameter bamboo interior floor joists filled with
urethene foam for stability.
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Figure 142 - Shows how the prefabricated woven
bamboo walls interlock at the corners.

Figure 143 - The focus sub-parcel division illustrating what it will be like in the dry season between November - April. In
the dry season, there is a return of street markets, shared foot and vehicle traffic and street businesses.
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Figure 144 - Khlong Toei during the raining season from May to October. The water floods the community and turns into a
transportation method for the slum dwellers where they bring out canoes and small row boats, to live like how the Thai lived
back in the era of Ayutthaya. Simultaneously slum dwellers can still continue their business, turning the street market into
floating markets, providing opportunity for further connection through water, hence, the community continues to prosper and
become resilient under flooding conditions.
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The Water Tank & Wind Turbines
The water tank has been seen and mentioned
on previous pages in the dwelling and sharing
hub design development. This section will
further explain how the water tank will work.
In the roof of the sharing hub and the dwellings,
there is a water tank. This water tank serves
as drinking water for the residents of the
dwelling. Simultaneously the water in the tank
serves as a cooler for the dwelling. Bangkok’s
climate is constantly hot and humid, and with
a natural cooler sitting in the roof, it will be
able to cool the dwelling with water harvested
from the rain. The same reasons apply to the
water tank found in the roof of the sharing
hub, however, the water tank is larger here,
where it serves many other purposes such as
water for cooking and hygiene.

for the Thai slum dwellers (see page 105),
it also has other purposes. The roof allows
rainwater to easily flow off it, down into two
purpose constructed ex oil drums below each
dwelling. The rest of the tanks are flotation
elements for the platforms. The oil drums will
be empty, which creates an opportunity to
convert some (but not all) of these drums into
water collection tanks. Each dwelling will
have approximately 1-2 water collection tanks
sitting below in the floating grid structure of
oil drums (see page 118-120). The water will
then be pumped up into the water tank that
sits in the roof of the dwellings via the VAWT
(Vertical Axis Wind Turbines).

The water is collected off the dwelling and
hub building roofs. While the roof form of the
dwellings mainly serves a symbolic meaning

Figure 146 - Typical proposed Sharing Hub water
harvesting schematic

Figure 145 - Typical proposed slum dwelling water harvesting
schematic

VAWT Pumps water from
oil drums to water tank in roof
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Rain flow direction

Water pumped to
roof water tank

Empty 55-gallon
oil drums for floatation

Converted 55-gallon oil drums
to water collectors
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Rain

Cooling direction from
water tank in roof

Addition of VAWTs

Figure 147 - Developed Elevation of Focus parcel before addition of VAWTs (see page 116).

Figure 149 - Developed Elevation of Focus parcel after addition of VAWTs.
Vertical Axis Wind Turbines (VAWTs) placed
around the parcel as a water pump.

Vertical Axis Wind Turbines (VAWTs)

Horizontal Axis Wind Turbines (VAWTs)
Figure 148 - Illustrates the exploration of two different types of wind turbines; the vertical axis wind turbine and the horizontal axis wind turbine.
Both typologies were compared in terms of pros and cons within the context of the Khlong Toei slum. It was found that the VAWT (Vertical
Access Wind Turbine) was more suitable for an urban context.
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Figure 150 - Illustrates the final developed site plan after the development and addition of the
VAWTs and floating devices.
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The Septic Tank
The septic tank is necessary for the sharing
hub design of the parcel. In the initial design
phase, the issue of how excreta and wastewater
from the cooking space and restrooms will be
collected was not addressed.

the contents of the spetic tank will be pumped
out periodically for disposal at a treatment
plant offsite via a specialised vehicle.

Hence, the issue was tackled by attaching a
septic tank below the sharing hub. This means
some of the oil drums used for floatation may
have to be sacrificed to make room for the
septic tank. When the parcels are floating on
water in the flood season, the septic tank will
be attached beneath the parcel. Therefore, the
septic tank will float with the parcel. However,
when the parcels are not floating in the dry
season, the septic tank will slot into a socket
in the ground. By doing this, it allows for the
parcel to land on the ground appropriately
after the floods.

Anchored Mooring
Posts

Bamboo Structure & Oil
Drums for Floatation

Flood Water Level

Septic Tank Ground Slot

How will the septic tank be emptied?
Trained specialists will empty the septic tank;

Ground

Septic Tank
Figure 151 - Dry Season Septic Tank Schematic
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Figure 152 - Flood Season Septic Tank Schematic
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5.0
Conclusion

5.1

THE DESIGN OUTCOME

This project attempts to transform Bangkok’s
informal settlements by tackling floods,
sanitation, and general living conditions of
slum inhabitants in Khlong Toei. This project
heavily relies on past methods to develop
this project’s outcome, resulting in a floodresilient master plan that accommodates
approximately 3000 people.
As the thesis developed, it became
increasingly necessary to respect Thai
tradition and culture. The research focuses
on the cultural characteristics from which the
ultimate proposition is generated. The project
primarily relied on past successful methods
used by the Thais rather than new technology
advancements to develop the outcome of this
thesis. The research into past methods is an
attempt to demonstrate that the world needs
to look back into the past to solve today’s
building and flooding problems. History has
been successful with dealing with floods, so
why are we not?

Therefore, this led to traditional Thai housing,
living conditions, connection with water, and
successful methods of mitigating floods. The
research further informed this into the cultural
and spiritual aspects of Thais, where it revealed
vital information on the strong beliefs in
animism and how it plays a part in the lives of
Thai people daily. This is shown through the
yearly celebration of their traditional water
festivals, which involve spirits and deities.
An analysis defined the living and housing
conditions of the Khlong Toei slum people. This
is an attempt to understand the slum situation
and what slum dwellers accommodate daily,
which led to the discovery of the history of
evictions, where the slum is constantly living
in fear of eviction by the government. Because
of this research, the platform for change was
developed. It attaches to the house’s entrance,
allowing the slum dwellers to use it as they
please, reiterating John Turner’s ideology
that slum dwellers should be allowed to build

their own homes (see page 37). Because it is
a slum, it is appropriate to assume that they
have low income; hence, the material used for
this development became key. This project
could not use materials that were too difficult
to use or too expensive; otherwise, it would
result in unaffordable housing for the slum.
Many issues were discovered in the initial
design phase and developed further in the
developed design phase; however, one issue
was difficult to solve; the master plan. The
initial master plan was heavily critiqued
on being too orthogonal, hence, being
inappropriate for slum development. Further
exploration and focus were thus directed
mainly towards the master planning of
this project to be appropriate, hence, nonorthogonal for slum development. Ultimately,
the master plan was solved by again looking
at past Thai successes, supported by external
case studies on master planning by other
architects.

Suppose there was the opportunity to develop
this research project further. In that case,
the idea of resurrecting the use of water
transportation in Thailand will need to be
further developed so it can be useful in the
dry season and not just the flood season.
The shared pedestrian and vehicle path and
roads that loop around the parcels and subparcels need to be further developed to create
excellent safety and interaction between
people in the dry season. Finally, the technical
aspects of this research project will need to
be further developed to prove further that this
project is possible.

provides an alternative solution to eviction.
The Khlong Toei slum is home to thousands of
slum dwellers, and eviction is not the solution
in getting rid of a slum. From the research
completed in this project, it is in the hope that
Thai practices and practices worldwide will
follow how we must track back into our past
to reveal the solutions for our future.

In light of this research, the goal was to design
a flood resilient community of slum dwellerfocused housing and other essential amenities,
and it was achieved by developing a structure
that allows dwellings to rise and fall with
floods during the flood season. This research
project also proves to the Thai government
that Re-imagining the Slum of Khlong Toei
Figure 153 - Illustrates the final developed subparcel design for this research project.
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Figure 154 - Illustrates the final developed parcel elevation A

Figure 155 - Illustrates the final developed parcel elevation B

147

Figure 156 - Illustrates the final developed parcel design that will be replicated across the rest
of the masterplan seen on page 101 - 102.
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5.2

THE EVOLUTION

Thus, while this project is currently designed
for a site in Thailand’s Bangkok and reflects
Thai culture and customs, it is a concept that
is very likely to be appropriate to other cities
with slum conditions struggling with recurring
flooding. For instance, what about New
York City, Mumbai, or Jakarta? As a result,
extremes of heat, cold, and humidity, as well
as diverse cultural settings, will necessitate
model modification. By continuously testing
the model in various situations, a wealth of
knowledge will be accumulated, allowing
others to make the most suitable changes to
the design. Materials used may be different
and depend on the local context the design
is in and the cultural and traditional context
of the city. The architectural design will not
mimic the design of this project in Bangkok,
though the design will be determined by the
traditional methods and aesthetics of the
country’s culture. For example, less curved

roofs will be implemented in cities like New
York. Ultimately, the project can be mimicked
in other countries; however, the designs of
the buildings may not necessarily be the same
depending on the situation of the context.

Figure 157 - Flooding in Jakarta, Indonesia

149

Figure 158 - Artists impression of New York City, New York,
USA if rising sea levels is not addressed soon.

Figure 159 - Flooding in Mumbai, India

Figure 160 - Flooding in Tokyo, Japan
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detail including the parcel structure allowing it to float.

Figure 133 - Illustrates the focus dwelling (top) and a 3D section
view showing the interior structure and columns (bottom)

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 126 - Illustrates the developed sharing hub program for
alternative one

Figure 134 - Illustrates the underside structure of the floating
platform below the dwelling (top) and the underside structure of
the dwelling (bottom).

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 127 - Steel and plastic oil drum options for floating
parcel.

Figure 135 - Illustrates an exploded view of the dwelling
showing the structural components.

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 128 - Plan view of the focus sub-parcel division showing
the grid-like layout of the oil drums.
Author's Illustration: Pacharapol Srisook.

Figure 129 - The focus sub-parcel division showing the grid-like
layout of the oil drums and the anchored mooring posts.
Author's Illustration: Pacharapol Srisook.

Figure 130 - Sub-parcel division construction process
Author's Illustration: Pacharapol Srisook.

Figure 136 - Illustrates the focused dwelling construction
process that will be the same for the other two dwellings
designed.

Figure 138 - Illustrates the final focus dwelling after the
construction process from icons 1-21 on pages 131-132.

Figure 145 - Typical proposed slum dwelling water harvesting
schematic

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 139 - Illustrates the detailed construction of how the
bamboo columns of the dwelling connects with the floating
bamboo structure below.

Figure 146 - Typical proposed Sharing Hub water harvesting
schematic
Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 147 - Developed Elevation of Focus parcel before
addition of VAWTs (see page 116).

Figure 140 - Illustrates how the internal columns is connected to
the floating bamboo structure below.

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 148 - Illustrates the exploration of two different types of wind
turbines; the vertical axis wind turbine and the horizontal axis wind
turbine.

Figure 141 - Illustrates the a section of the 130 diameter bamboo
interior floor joists filled with urethene foam for stability.

Sketches are Author's Illustration: Pacharapol Srisook. VAWTs Image Reproduced from: https://
www.architecturaldigest.com/gallery/wind-turbines-that-look-like-works-of-art.

Author's Illustration: Pacharapol Srisook.

HAWTs Reproduced from: https://www.tripadvisor.es/LocationPhotoDirectLink-g1023472d3777312-i158358668-Open_Air_Museum_of_Old_Japanese_Farm_Houses-Toyonaka_Osaka_

Figure 142 - Shows how the prefabricated woven bamboo walls
interlock at the corners.

Prefecture_K.html

Author's Illustration: Pacharapol Srisook.

Figure 149 - Developed Elevation of Focus parcel after addition
of VAWTs.

Figure 143 - The focus sub-parcel division illustrating what it
will be like in the dry season between November - April.

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Figure 137 - Illustrates the focused dwelling construction
process that will be the same for the other two dwellings
designed in this research project

Figure 144 - Khlong Toei during the raining season from May to
October.

Author's Illustration: Pacharapol Srisook.

Figure 150 - Illustrates the final developed site plan after the
development and addition of the VAWTs and floating devices.
Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.

Author's Illustration: Pacharapol Srisook.
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Figure 151 - Dry Season Septic Tank Schematic

Figure 159 - Flooding in Mumbai, India

Author's Illustration: Pacharapol Srisook.

Reproduced from: https://psmag.com/environment/how-climate-change-contributed-to-massivefloods-in-south-asia

Figure 152 - Flood Season Septic Tank Schematic
Author's Illustration: Pacharapol Srisook.

Figure 160 - Flooding in Tokyo, Japan

Figure 153 - Illustrates the final developed sub-parcel design for
this research project.

Reproduced from: https://www.nbcnews.com/news/world/seven-killed-15-missing-fiercetyphoon-pounds-tokyo-n1065471

Author's Illustration: Pacharapol Srisook.

Figure 154 - Illustrates the final developed parcel elevation A
Author's Illustration: Pacharapol Srisook.
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Figure 155 - Illustrates the final developed parcel elevation B
Author's Illustration: Pacharapol Srisook.

Appendices

Figure 156 - Illustrates the final developed parcel design that
will be replicated across the rest of the masterplan seen on page
101 - 102.
Author's Illustration: Pacharapol Srisook.

Figure 157 - Flooding in Jakarta, Indonesia
Reproduced from: https://www.abc.net.au/news/2019-01-25/indonesian-floods-claim-at-least-30lives/10748362.

Figure 158 - Artists impression of New York City, New York,
USA if rising sea levels is not addressed soon.
Reproduced from: https://www.deviantart.com/stuartq/art/flooded-times-square-79278517
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GIF

(DWELLING CONSTRUCTION)

GIF

(FLOATING PONTOON
CONSTRUCTION)
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