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AbstractAbstract
FIG.1. A woman and a child walk on debris brought by the flood





The Philippines has been ranked the second 
most vulnerable country in the world to climate 
change. Along with this adversity is also the 
ongoing armed conflict in Surigao del Norte, 
Mindanao that has continued for almost 40 
years due to ethnic and social differences. 

These problems have destabilised communi-
ties and one of the most affected groups are 
women and young children who are forced to 
leave their homes to find work in the city. This 
exposes the women and children to exploita-
tion, sexual abuse, trafficking, prostitution, and 
hunger. Furthermore, the effects of natural 
disasters and the migration of women to the 
cities have worsened agricultural production 
resulting in food insecurity and poverty. 

The purpose of this research is to investigate 
a way in which the effects of hunger, sexual 
exploitation, and natural disaster might be 
mitigated through the provision of a village for 
women and young children. The village would 
not only act as a refuge, but also as place that 
empowers women through life skills training 
such as food production, self-build, marketing 
of produce, and other forms of education.

The project aims to be as realistic as possible 
by taking into account the limits of funding as 
well as the opportunity of funding from the 
United Nations (UN).

There is little or no government funding for 
such a project, so funding from external sourc-
es, such as the United Nations Children’s Fund 
(UNICEF), is likely to kick-start the project 
financially, serving as vehicle to raise further 
funding.

The UN are prepared to fund evacuation cen-
tres in the Philippines and this project takes ad-
vantage of this. The evacuation centre will act 
as the catalyst to this development as it would 
be funded by UNICEF. However, it will need 
to be built in accordance to UN requirements 
since their design has been tested for extreme 
weather conditions. Therefore, although it is 
included in the project, it cannot be considered 
to be my architectural design.

Due to a lack of funding from within the coun-
try, it is proposed that the rest of the project 
would be self-built. The buildings are to be 
constructed using low-cost, locally produced, 
and readily available materials. Self-build and 
local materials not only reduce the cost of con-
struction but also assists with on-going mainte-
nance. It must be assumed that the buildings 
will be damaged by typhoons and will need to 
be repaired quickly by the community. There-
fore, the most essential aspect of self-build is 
the training, and thereby empowerment, given 
to the women.

As an architect, I see my role as providing 
solutions to assist the women in designing and 
constructing their own community. If this were 
to be constructed, I would see my role as a 
‘barefoot architect’ working alongside these 
women, and not in the conventional role of a 
commissioned architect.

To this end, an important part of my design 
proposal is a booklet/manual/instruction guide 
that illustrates, on a step-by-step basis, how 
they can build their own houses using bamboo 
technology. It is not a document for a building 
contractor but for the women themselves.

I have not set out to produce an ‘award win-
ning’ piece of architecture. My designs are 
practical and pragmatic. My purpose has been 
to empower women with whatever skills I have 
available.
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1FIG.2. Residents affected by the onslaught of  a typhoon sleeping at a basketball court turned into an evacuation.

1.0 Introduction1.0 Introduction
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1.1 An Overview of the Project

In the southern-most island of the Philippines, 
Mindanao, a perfect storm is brewing. The 
Philippines has been ranked the second most 
vulnerable country in the world to climate 
change1  with typhoons, flooding and droughts 
that destroy crops and houses with increasing 
frequency.

There is also ongoing armed conflict that has 
continued for almost 40 years due to social 
and ethnic differences. This destabilises com-
munities as young women and widows leave to 
find work in the city. However, the results are 
not positive as other researchers have found:

“In times of conflict and disasters, women and 
children are particularly susceptible to traffick-
ing, sexual abuse, prostitution and, what locals 
in areas facing scarcity call, isang gabi, isang 
salop, exchanging sexual favours for food.”2

“In Mindanao and elsewhere in southern Phil-
ippines, the transit and trade of underage girls 
and young Filipino children for the purpose of 
sexual exploitation, forced labour and use as

1 Corporativa, Iberdrola. “Which Countries Are Most Threatened by 
and Vulnerable to Climate Change?” Iberdrola, 2020.
2  Chandra , A. and McNamara, K. “In Philippines, Climate Change and 
Conflict Both Conspire against Rural Women,” The Conversation, 2017. 
3 Ibid
4 Ibid

human shields is on the rise, with an estimated 60,000 to 100,000 children linked to commercial 
sex exploitation.”3

Poverty and the lack of agricultural production has led to food insecurity: 
“Farmers in Mindanao also make difficult choices, such as skipping meals, selling livestock and tak-
ing out loans. Many families decide to restrict consumption of food by adults in favour of feeding 
small children and the elderly.”4 

FIG.3. Rescue after conflict in Mindanao.
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FIG.4. Children in a crowded classroom.

FIG.5. Residents retrieve belongings from their submerged village following floods caused by a typhoon. 

The purpose of this research and design proj-
ect is to investigate a way in which the effects 
of the perfect storm of natural disasters, sexu-
al exploitation, and hunger might be mitigated 
through the provision of a community village 
for women and young children that would act, 
not only as a refuge, but also as a place that 
empowers women through life skills training 
such as construction, food production, food 
preparation, marketing of produce, and other 
forms of education.

There are four major components to the village:

1) Residential accommodation (in the form of small clusters)
2) A small administrative area including a clinic and security
3) Training facilities that include: a marketplace, construction workshop, communal 
kitchens, communal gardens/orchards, and teaching areas.
4) An evacuation centre in the event of a severe disaster.
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The UN evacuation centre has been specifically 
engineered to withstand winds of 300km/hr.6  
It is included in this project as a necessity but 
does not form part of the architectural propos-
al.

However, such a development could not rely 
on significant funding from within the country 
and so it is proposed that the project (exclud-
ing the evacuation centre) would be self-built. 
The design, described in the following chap-
ters, is to be constructed using readily available 
and low-cost materials.

This is not only for initial cost reasons but also 
because it is likely that the buildings will be 
damaged by typhoons and will need to be 
repaired quickly by the community. Perhaps 
the most important aspect of self-build is the 
training, and thereby empowerment, given to 
the women. The design proposal will include a 
detailed manual/instructions/template of how 
to construct a typical residential unit.

The evacuation centre is the catalyst to this de-
velopment as it would be funded by the United 
Nations Children’s Fund (UNICEF).5  There is 
little or no government funding for such a proj-
ect, so funding from external sources is likely 
to kick-start the project financially and would, 
hopefully, be a vehicle to raise further funding.

The evacuation centre will need to be built in 
accordance with the UN requirements. These 
are very specific architecturally and non-nego-
tiable if funding is to be provided. 

5 UNICEF. Building Safe Spaces For The Community: A Practical Guide 
for Constructing Disaster-Resilient Community Evacuation Centres in 
the Philippines, 2017. https://www.unicef.org/philippines/media/476/
file/Building%20Safe%20Spaces%20for%20the%20Community.pdf  . 
Accessed June 2021.
6 Ibid

FIG.6. Children sleeping at a basketball court turned into 
an evacuation centre.

FIG.7. A dog on a roof where objects are left to dry, after 
being submerged in floodwater.

FIG.8. A stuffed toy in mud following the flood brought 
by a typhoon.
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1.2 The Need for the Project

In the global context, women make crucial 
contributions in rural enterprises and agricul-
ture in all developing nations as farmers- yet 
in many countries such as Philippines, they 
cannot even afford to own the land which they 
toil. Many women are generally undervalued 
and constrained by limitations on their access 
to education, services, and resources.7

In the Philippines, this situation is evident in 
Placer, Surigao del Norte, Mindanao, a farming 
bayanihan (community) on the country. 
Mindanao is known as the ‘land of promise’ be-
cause of its natural resources, wealth in nature, 
and biodiversity but also has ‘dark moments of 
truth’.8

In Mindanao, the landscape surrounding has 
undergone significant changes in recent years, 
and the climate-induced disasters frequently 
disrupt cash-crop and fruit production, result-
ing in unemployment and income loss. For the 
past few years, weather events have cost the 
country’s economy, an annual average of 0.3% 
GDP (Gross Domestic Product).

7 Jared Kaufman et al., “Gender Equality Is Key to a Climate Change 
Solution”, Food Tank, 2020.
8 Isel Jhian Abad, “Mindanao: The Land of Promise?” Sunstar.

FIG.9. An aerial view shows signs for help and food amid the destruction left from a typhoon.
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During Typhoon Haiyan in 2013, the country 
lost 1.1 million tonnes of crops and 600,000 
hectares of farmland was destroyed, costing 
small farmers and Filipino agriculture industry 
estimated US$724 million.9

Throughout climate change history in Mindan-
ao, there has been an evolution in the cultural, 
social, economic and community development 
system, thereby threatening the security, 
well-being, and lives of the people, particularly 
women and children, and jeopardising sustain-
able development goals.

As the bayanihan of Mindanao gets threatened 
by climatic issues, people in Mindanao, design-
ers and architects will need to work together 
to create a solution that will enhance the cur-
rent situation and find a new way in which we 
protect, save, and accommodate the Filipino 
and children living and workspaces. Filipino 
architectural industry will need to consider 
alternatives and methods to designing sustain-
able bayanihan to combat climatic dangers and 
at the same time, protect the livelihood of the 
women and children in Mindanao.

9 Chandra , A. and McNamara, K. “In Philippines, Climate Change and 
Conflict Both Conspire against Rural Women,” The Conversation, 2017.

FIG.10. Chaos after typhoon Haiyan.
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1.4 Research Question

How can architecture improve the quality of 
life and empower abused women and children 
through life skills and training opportunities 
that a Bayanihan* can create?

*In the Philippines, the act of Bayanihan is 
Filipinos’ way of helping one another. It also 
comes from the Filipino word, bayan, which 
means town or community. During bayanihan, 
Filipinos do acts of service or share their re-
sources to those in need.

1.5 Assumptions

This project makes the assumption that the 
selected site would be made available to the 
proposed bayanihan by the local authority. 
This is not unrealistic as, at present, it has no 
development on it but has significant natural 
resources that could help build and support 
the proposal. This is discussed further in the 
Site Analysis chapter.

The project has not addressed the issues of 
how such a community would be managed. 
Ideally, there would be a client body that 
would represent management and might influ-
ence the design through a clearer understand-
ing of the procedures and processes within 
such a community. However, travel restrictions 
due to the pandemic have made consultation 
with agencies and local communities impracti-
cal.

However, I have had assistance with this from 
my mother served as social worker in the Philip-
pines for 27 years and also my supervisor who 
worked with the United Nations Pacific Hu-
manitarian Team.

1.3 Aims & Objectives

The aim of this project is to design not just a 
place for refuge but also a place with an ade-
quate environment that gives education and 
opportunity for abused women and children 
in Mindanao. The project will also include a 
self-managing system that can educate and 
support women by using local resources to cre-
ate a community that is adaptable and reason-
ably self-sufficient, whilst reducing the impact 
that people can have on the environment.
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It is assumed that not all funding will be made 
available at the start of the project and that it 
will grow over time. The final design illustrated 
in this proposal indicates a moment in time 
when it is reasonably developed. It is antici-
pated that it will take some years to reach this 
stage. It may also subsequently grow further.

The evacuation centre (funded by the UN) is 
available to the wider community 
(a requirement of the UN) in the event of a 
disaster and would be shared with the bayani-
han. While this may not be ideal, it is a neces-
sary compromise.

The management decisions that have been 
assumed include the following:

•Women would be selected based on 
an assessment of need and deprivation. This 
may include issues of health, vulnerability, and 
potential external support.

•The length of time they stay would be 
determined by their personal circumstances 
that would be evaluated by management. The 
aim would be to balance their need with the 
avoidance of institutionalisation.

•The age of children would be restricted. 
This may vary according to gender.

•The community would have a reasonably 
secure perimeter that would control access 
both in and out. Rules would be established 
by management of who and when visits could 
take place.

•Produce and products from the com-
munity would be sold through the market and 
income given back to the whole community.

FIG.11. Residents line up for relief goods in their village damaged by a typhoon.
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This may include trainers in issues such as 
women’s health, construction techniques, 
food preparation, agriculture, marketing, and 
enterprise.

The scope of the project deals specifically 
on a combination of Mindanao’s bayanihan 
(community) and will also look into the cop-
ing mechanism of women to climate change 
through cultural, social, and environmental 
factors.

Due to the broad topic of climate change 
and social conflict in Mindanao, this research 
does not deal with any governmental issues 
happening in the country and will not cover all 
the environmental factors of climate change. 
Furthermore, since this research is an offshore 
project, the majority of sources will be coming 
from publications, articles, books, and internet. 
Although there has been no actual visit to the 
site, personal experiences with climate change, 
recovery, Filipino culture and architecture and 
construction methods have been crucial in the 
development of this research. However, the UN specifies that the evacuation 

centre is available only during times of a disas-
ter and for 72 hours after.10

In the event of a disaster, many of the build-
ings on the site are likely to be damaged. 

The evacuation centre, after 72 hours, would 
have exclusive use by the bayanihan from 
which they could start repairing and rebuilding.

It is assumed that there will be trainers brought 
in from the local community and by non-gov-
ernment organisations as part of the process 
of providing skills and empowerment. 

10 UNICEF. Building Safe Spaces For The Community: A Practical Guide 
for Constructing Disaster-Resilient Community Evacuation Centres in the 
Philippines, 2017.

FIG.12. A Filipino woman cries while air force soldiers help the residents evacuate after a typhoon.
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This research study is divided into phases:

•Phase 1- Identification of issues and formula-
tion of aims

•Phase 2- Literature search, literature review, 
case studies

•Phase 3- Data collection, through personal 
experience, 

•Phase 4- Concept, sketches, model making, 
proposal and strategies, conceptual plan and 
design

•Phase 5- Final proposal and detailed report 
final plan and design 

1.6 Methodology

The design purpose of this research study is 
to emphasise the importance of developing 
a community that improves the quality of life 
of women and children by empowering and 
providing them education and the opportunity 
to learn life skills. 

The main design driver of the project will be the 
help of case studies, theories, literature stud-
ies, history, and my mother, who used to work 
in a facility for abused women and children in 
the Philippines. Data collection on environmen-
tal sustainability and social from articles, web-
site, blogs, videos, etc. Furthermore, both local 
and international examples are valuable for this 
project as they will provide worthy information 
on implementing a successful design.
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2.0 State of Knowledge2.0 State of Knowledge
FIG.13. Residents go through mud and debris from the aftermath of a typhoon.
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2.1 Natural Disaster in Mindanao

The provinces of Mindanao in the southern 
Philippines are experiencing merging risks 
from climate change and social issues affecting 
women and children within their community. 
According to the Food and Agriculture Orga-
nization of the United Nations or FAO in Mind-
anao, a shift in weather patterns and related 
life-threatening events have affected the 
province’s production activities. Over decades, 
Mindanao has also suffered from a conflict that 
destabilizes its full development and economic 
growth potential.11

In the text Converging Peril: Climate Change 
and Conflict in the Southern Philippines by Ew-
ing Jackson, he discussed women in Mindanao 
depend to a large extent upon agriculture and 
coastal resources, which are highly susceptible 
to climate-driven- ecological changes, for life 
support and livelihood of their family. The prov-
inces in Mindanao also have among the lowest 
development indicators in the Philippine archi-
pelago, meaning adaptation to climate change 
is significantly stressful.12 

11 José Luis Fernandez, “FAO in Mindanao,” Food and Agriculture Orga-
nization of the United Nations.
12  Ewing, J. Jackson, “Converging Peril: Climate Change and Conflict 
in the Southern Philippines”, S. Rajaratnam School of International. 

FIG.14. A general view shows flooded houses near a swollen river due to heavy rain brought by a tropical storm
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2.1.1 Effects of Natural Disaster on Women 
and Children

In the article ,Climate Breakdown ‘Is Increas-
ing Violence against Women published by The 
Guardian, Fiona Harvey, an environment corre-
spondent, wrote about the growing violence 
against women during climate breakdown.13 

According to Harvey, attempts to repair envi-
ronmental degradation is failing and she be-
lieves that impacts on women must be at the 
heart of any viable strategies on ecology and 
climate. In addition, UN Women also believe 
that climate change affects gender inequalities, 
often resulting in more negative impacts for 
women.14

Women are affected more significantly than 
men by natural disasters due to power im-
balances and gender inequalities in access to 
resources. According to the IUCN (Interna-
tional Union for Conservation of Nature), they 
have established that inequality is a pattern of 
GBV (Gender-based abuse), and it is observed 
around environmental contexts, affecting the 
well-being and security of nations, individuals, 
and communities, and jeopardising meeting 
SDGs (sustainable development goals.15 Cate 
Owren, the lead author of the report, has stat-
ed:

13 “Climate Breakdown ‘Is Increasing Violence against Women,” The 
Guardian (Guardian News and Media, January 29, 2020), https://www.
theguardian.com/environment/2020/jan/29/climate-breakdown-is-in-
creasing-violence-against-women.
14 “Climate Change Disasters and Gender Based Violence in the Pacif-
ic.” United Nations Entity for Gender Equality and the Empowerment 
of Women (UN Women), 2014.
15 Castañeda Camey, I., Sabater, L., Owren, C. and Boyer, A.E. (2020). 
Gender-based violence and environment linkages: The violence of in-
equality. Wen, J. (ed.). Gland, Switzerland: IUCN.

FIG.15. A pregnant woman cooks a meal inside a building overlooking destroyed houses after a typhoon. FIG.16. A woman cleans her mud-covered house after 
flooding caused by a typhoon.
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“as environmental degradation and stress on ecosystems increases, that in turn creates 
scarcity and stress for people, and the evidence shows that, where environmental pres-

sures increase, gender-based violence increases.”16

16 “Climate Breakdown ‘Is Increasing Violence against Women’,” The 
Guardian.
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some include insisting on trading sex with 
women in exchange for food. According to 
Owren, sexual abuse was found in the illegal 
fishing industry in south-east Asia.

Fishers allegedly refused to sell fish to wom-
en if they did not engage in sex.18 In addition, 
according to the UNDP (United Nations De-
velopment Programme), In Uganda, farmers, 
landowners, and food vendors at times insist 
on trading sex with women in exchange for 
rent or food; they even attempt to negotiate 
by providing labour in exchange for food, and if 
rejected, the men with power insist on sexual

acts.19

In Mindanao, the Philippines, and other parts 
of the world, women are disadvantaged and 
do not have legal and land rights, so they 
are vulnerable to exploitation. When climate 
change worsens, women are the first ones to 
be affected. 

Gender-based violence includes sexual assault, 
forced marriage, rape, domestic violence, child 
marriage, and forced prostitution, as well as 
other forms of the exploitation of women. 
Despite completing a comprehensive study 
by IUCN involving more than 1,000 sources of 
research and taking two years, it is still a top-
ic that is not taken seriously. Owren further 
revealed that “gender-based violence is one of 
the most pervasive but least talked-about bar-
riers that face us in conservation and climate 
work.”17

There are numerous examples of GBV, and

17 “Climate Breakdown ‘Is Increasing Violence against Women’,” The 
Guardian.
 18 “Climate Breakdown ‘Is Increasing Violence against Women’,” The 
Guardian.
 19  Anik Gevers, Tina Musuya, and Paul Bukuluki, “Why Climate Change 
Fuels Violence against Women,” United Nations Development Pro-
gramme, 2020, https://www.undp.org/blogs/why-climate-change-fuels-
violence-against-women.

FIG.17. Families are pressured to marry off their daugh-
ters at a young age due to economic constraints.

FIG.18. Women struggle to gather sufficient yields as a 
result of climate change.

FIG.19. A child sits on a steel pipe following the passage 
of a typhoon.
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For instance, in some communities, young 
girls are married off as early as possible when 
the family faces hardship exacerbated by the 
climate.20

Research by UNDP also found that children 
spend more time fetching water which means 
they have fewer days in school and may even 
drop out. Furthermore, UNDP also reported 
that women have to spend more energy and 
time finding water and food meant that they
might not have time to complete their other 
family and household responsibilities.21 

While linkages between environmental issues 
and gender-based abuse are multi-layered and 
complicated, these threaten a healthy eco-
system and human rights. When attempting 
to enter into agricultural markets, women can 
also experience “intimate partner violence,”22 

wherein their partners seek to control finances 
and maintain economic dependencies. 

Another study in a research article the Econom-
ic Violence to Women and Girls: Is it receiving 
the necessary attention? Trauma, Violence, & 
Abuse23  by Olufunmilayo Fawole discussed 

economic violence, and it is defined as “when 
the abuser has complete control over the vic-
tim’s money and other economic resources or 
activities.”24 

20“Climate Breakdown ‘Is Increasing Violence against Women’,” The 
Guardian.
21 Anik Gevers, Tina Musuya, and Paul Bukuluki, “Why Climate Change 
Fuels Violence against Women,” United Nations Development Pro-
gramme, 2020, https://www.undp.org/blogs/why-climate-change-fuels-
violence-against-women.
22 Castañeda Camey, I., Sabater, L., Owren, C. and Boyer, A.E. (2020). 
Gender-based violence and environment linkages: The violence of in-
equality. Wen, J. (ed.). Gland, Switzerland: IUCN.
23 Fawole, O. (2008). “Economic Violence to Women and Girls: Is it 
receiving the necessary attention?”, Trauma, Violence, & Abuse, 9(3), 
167–177.  
24 Ibid

FIG.20. A child holding a slogan. FIG.21. Gender-Based Violence
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As women make up most of those living in pov-
erty because of legal and social discriminations 
that limit their access to economic resources, 
cyclical poverty is, therefore, a persistent factor 
for gender-based violence and environmental 
interventions. “Poverty is both a cause and 
consequence of economic violence .”25 

While poverty itself is not a form of GBV, the 
conditions of living in poverty coupled with lim-
ited access to resources, power, information, 
and opportunities leaving women and children 
at greater risk for GBV. Natural resource scarci-
ty and environmental degradation pose signifi-
cant threats to livelihoods and the ecosystem, 
causing poverty, violence, displacement, food 
insecurity, biodiversity loss, and loss of cultural 
and traditional knowledge.

25 Fawole, 2008, p. 169.  

FIG.22. The army rescuing children.
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2.1.2 Social Conflict on Women and Children

The conflict in Mindanao is one of the world’s 
longest-running resulting in displacement and 
thus disrupting the economic and livelihood 
potential of Mindanao.26  This raises the ques-
tion of how conflict shapes the roles, choices, 
opportunities, and roles for women living in 
communities affected by violent conflict?

While clashes between the governmental and 
armed opposition groups dominate headlines, 
for many people in Mindanao, most especially 
women and children, the constant threat of 
localised conflicts has a more significant impact 
on their daily lives. Furthermore, lack of social 
opportunity and poverty are both drivers and 
effects of conflict. Although the region is rich 
in resources and agriculturally fertile, decades 
of conflict have left the area among the most 
disadvantaged in the country.27 

Violent conflict disrupts society on many levels. 
While women are often extremely affected. 
The conflict’s impact on children and women 
is often ignored, that decades of conflict have 
significantly changed women’s lives.

26 “Mindanao Conflict,” ACAPS, April 4, 2019, https://www.acaps.org/
country/philippines/crisis/mindanao-conflict.
27 Rufa Cagoco-Guiam and Leslie Dwyer (General Santos City, n.d.), 
pg. 9-10.

FIG.23. Women praying for peace.
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Mobility and Gender

Research on Gender and Conflict in Mindan-
ao written by Leslie Dwyer and Rufa Cago-
co-Guiam talks about mobility as the primary 
impact of conflict in Mindanao.28  When vio-
lence flares, people in the local communities 
may be trapped in their homes, unable to 
access markets, education, employment, and 
healthcare. As conflicts intensify, people may 
become refugees, forced to leave their liveli-
hoods and lands to seek safety. In Mindanao, 
the displacement and mobility restrictions 
have been both prolonged and short-term, and 
many women have suffered the experiences 
of both being forced to move and having their 
mobility severely curtailed.

In Mindanao, it is common for men to join clans 
and social movements to seek revenge. This 
means that women would have to go out to 
undertake the activities traditionally performed 
by men.

28 Rufa Cagoco-Guiam and Leslie Dwyer (General Santos City, n.d.), 
pg. 9-10.

FIG.24. Girl stuck in her home.
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Women who have been forced to leave home 
and resources behind, with elders and children 
who require care, are severely obstructed in 
their ability to perform culturally expected 
tasks such as cooking and also earn income. 
For some instances when work is available, 
IDP’s constitute an easily exploited labour 
force; in desperation, they may be forced to 
carry out harsh labour for substandard wages.

Although humanitarian agencies have begun 
emphasizing the importance of women in the 
community and not simply seeing them as 
recipients in need of assistance, UNHCR (Unit-
ed Nations High Commissioner for Refugees) 
emphasizes that “women are active and pos-
itive change agents – when given the proper 
resources – and are capable of improving their 
lives and the lives of their children, families, and 
communities.”32 

Displacement

In Mindanao, the majority of IDPs (internally 
displaced persons) are women and children.29 
IDPs face new forms of insecurity and identity 
when religious tensions emerge and conflict 
within communities where they find refuge. 
Displaced women and children have to face 
a daily struggle to make ends meet, and ob-
tain sufficient food and access to clean water. 
Humanitarian agencies in the local community 
have begun placing greater emphasis on the 
involvement of women as ‘agents of change,’ 
but without economic and broader social 
changes, these women will remain exhausted, 
frustrated, and disempowered.30  

Displaced women may also experience discrim-
ination in host communities, and as Muslim 
women are easily identified by their head-
scarves, they have described the situation as 
having to hide their religious identities in order 
to find work.31

Displacement is common worldwide; people 
who are affected, most especially women 
and children, are vulnerable to human rights 
abuses, marginalization, violence, mental and 
physical health problems, economic distress, 
and deep-rooted social uncertainty.

28 Rufa Cagoco-Guiam and Leslie Dwyer (General Santos City, n.d.), 
pg.11.
29 Ibid
30 Ibid
31 Ibid
32 UNHCR, “Women.” Accessed at: http://www.unhcr.org/pages/49c-
3646c1d9.html

FIG.25. Woman carrying her kid outside her home.

FIG.26. Depression concept
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2.2 Women Empowerment

2.2.1 The Food and Agriculture Or-
ganization of the United Nations

FAO is an agency of the United Nations for agri-
culture, nutrition, food, fisheries, and forestry. 
The FAO’s priority in the 2030 Agenda is to end 
hunger, malnutrition, poverty, increase sustain-
able development in agricultural production, 
which will adapt and combat climate change,33  
enhance productivity and increase the resil-
ience of agriculture-based livelihoods to climat-
ic hazards and disasters.34 

33“FAO Philippines Sustainable Development Goals,” Food and Agri-
culture Organization of the United Nations.
34 “FAO in the Philippines,” Food and Agriculture Organization of the 
United Nations.
35 Aidos Via dei Giubbonari, “Women and Sustainable Food Security,” 
Women: The key to food security.

According to the FAO,

“Women produce between 60 and 80 per cent 
of the food in most developing countries and 
are responsible for half of the world’s food 
production, yet their key role as food produc-
ers and providers and their critical contribution 
to household food security is only recently 
becoming recognised.”35

FIG.27. Women farming
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To help women deal with the negative impacts 
of climate change in food security, research 
from Climate Change and Food Security in the 
Pacific Islands written by Jon Barnette suggests 
that it is crucial that women get access and 
adequate local food supply, have stability and 
enough food even after natural disasters and 
price increases, utilisation which means meals 
provided have enough nutrition and whether 
foods are cooked, properly stored and support 
good health which means safety and nutri-
tion.37

Furthermore, FAO in the Philippines has also 
added that food security is not only defined in 
terms of availability of food and access to land, 
but also in terms of purchasing power to buy 
food where it is not produced and resource 
distribution to produce food.38 Given women’s 
crucial role in the provision and production of 
food, any set of sustainable strategies for food 
security must focus on their limited access to 
productive resources and their security.39 

In the article Women and Sustainable Food 
Security, FAO has stated that, although women 
mainly stay in small-scale agriculture, day-to-
day family subsistence, and farm labour force, 
they have more difficulties than men in gaining 
access to resources such as productivity-en-
hancing inputs, credit, land, and services.

Climate change has negatively impacted food 
security in several ways. It includes a decrease 
in local food availability through a decline in 
agricultural yields, availability of arable land, 
freshwater, marine life, and fish. According 
to ASD (Asian Development Bank), they have 
observed that when food security is compro-
mised, women and children are not only the 
ones affected directly but also the members of 
their households and communities.36

The lack of food security also exposes women 
to material deprivation, which means it will be 
more difficult for them to fulfill their vital roles 
in food preparation, processing, production, 
distribution, and marketing activities. 

FIG.29. A still image taken from a video of the Philippine 
Coast Guard conducting an aerial inspection of several 
flooded towns.

FIG.28. Food insecurity 

36 “Gender Equality and Food Security Women’s Empowerment as a Tool 
against Hunger” (Asian Development Bank, 2013.  
37 Jon Barnett, “Climate Change and Food Security in the Pacific Is-
lands,” Food Security in Small Island States, 2019, pp. 25-38. 
38 “FAO in the Philippines,” Food and Agriculture Organization of the 
United Nations. 
39 Aidos Via dei Giubbonari, “Women and Sustainable Food Security,” 
Women: The key to food security.
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FIG.30. United Nations High Commissioner for Refugees protects and assists millions of displaced and stateless people around the world.



24

When taking climate change and food insecurity implications for women into consideration, it raises the question of how can 
women adapt in an ‘unfair’ environment and be able to form a healthy and effective Bayanihan (community), which provides 

an opportunity to women and children?
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40 Aidos Via dei Giubbonari, “Women and Sustainable Food Security,” 
Women: The key to food security.

To understand FAO’s goals in terms of help-
ing women experiencing food insecurity due 
to climate change, in the article Women and 
Sustainable Food Security they have written 
strategies which are a step towards aiding and 
empowering women in the community. The 
headings for the strategy are as follows:

•“Access to resources

•Access to land

•Access to credit

•Access to agricultural inputs

•Access to education, training, and extension 
services

•Access to decision-making

•Access to research and appropriate technolo-

gy and women’s need for income.”40

Women’s limited access to resources and their 
inadequate purchasing power are products of 
a series of interrelated cultural, economic, and 
social factors that force them into subordinate 
roles to the detriment of their own develop-
ment and the society as a whole. Food security 
has changed over the years through increas-
ingly integrated attention to the gender, social, 
environmental, economic, and technical di-
mensions of the problem.
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FIG.31. The Sustainable Development Goals were set 
up in 2015 by the United Nations General Assembly 
and are intended to be achieved by the year 2030.

40 Aidos Via dei Giubbonari, “Women and Sustainable Food Security,” 
Women: The key to food security.
41 Ibid

The task for the future is to pursue solid attain-
ment of equity in access to resources by wom-
en to produce food, enhancing the potential to 
generate food security and acquiring power to 
buy food where it is not produced. In order to 
achieve sustainable food security for the long 
term, FAO has also recommended specific poli-
cy measures that designers should aim to:

•“Provide better employment and in-

come-earning opportunities

•Improve the nutrition status of women and 

children

•Encourage the production of food crops 

through the use of incentives

•Ensure that women have equal opportunities 

with men to own land

•Facilitate women’s access to agricultural ser-

vices tailoring such services to their needs

•Promote the adoption of appropriate inputs 

and technology to free up women’s time for 

income-producing activities 

•Promote women’s organizations

•Review and re-orient government policies to 

ensure that the problems that constrain the 

role of women in food security are addressed.” 
41
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need to tap into the resources of the place in 
order to improve it. Furthermore, within the 
same assumption, he points out that if you 
intend to achieve something big, you need to 
start small first. Thus, rather than imagining 
a big project, one needs to think about small 
catalysts. This goes down to shifting the way 
architects think and the need to think about 
how to get things going rather than finishing 
them.43

Furthermore, in his book, Hamdi further dis-
cusses that “practical, basic needs interven-
tions, if well placed and monitored, can start 
a process which can deliver long term value. 
Small interventions can change the nature of 
a place, cultivate community and, with it, the 
livelihoods and sense of belonging that comes 
with ownership”.44  

This idea links back to his third assumption of 
thinking small in the beginning and finding a 
catalyst. Hamdi formed a strategic plan called 
PEAS (Providing, Enabling, the capacity to be 
Adaptive and to Sustain). Together these de-
fine Hamdi’s ideals of responsible practice.  

2.3 Building a Community

In the text Placemakers Guide to Building Com-
munity by Nabeel Hamdi, he talks about how 
to build the economic and social life of a place.  
42

In his book, he outlines three assumptions; 
first, he discusses the purpose and scope of 
practice, in which he highlights if we need to 
effectively engage with issues at the communi-
ty level, then we have to fundamentally change 
the purpose and scope of practice. He recom-
mends designers and architects have to carry 
out their practical work but in a manner that 
adds strategic value to the community.

The second assumption talks about the orga-
nization and life of a place. His assumption is 
about the way in which ordinary people over-
come limitations they face in everyday life. Es-
sentially limitations regarding utilities, services, 
and housing. He points out that for ordinary 
people, even severe situations can transform 
these things to serve a purpose.

Hamdi’s third assumption deals with the nature 
of interventions and how they are implement-
ed. He discusses designers and architects 
should accept that every person, no matter 
how vulnerable, is an expert in some way. In 
order for Hamdi’s intervention to be sustain-
able and successful, architects and designers 

42 Nabeel Hamdi, The Placemaker’s Guide to Building Community (Lon-
don: Earthscan, 2010).
43 Nabeel Hamdi, The Placemaker’s Guide to Building Community (Lon-
don: Earthscan, 2010), pg.16-17.
44 Ibid, pg. 137.

FIG.32. Hamdi’s work plan (Illustration by author, 
adapted from (The Placemaker’s Guide to Building 
Community)

Problems/Needs/Aspiration

Intervention Partner

Options/Tradeoffs

Catalyst Project 
Programs

Livelihood Constraints

Change
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•Community enablement- cultivating choice 

and building capacity, and enabling effective 

community participation.

Adaptive- change and adaptability. Hamdi 

believes that “the capacity to change is a re-

source with which to sustain well-being, build

community and a sense of belonging and iden-

tity.”48  Therefore, “in order for change to fit, 

then places must be made fit for change.”49

Sustainability- which is the fourth element of 

PEAS and is now widely defined. Its significance 

is providing a catalyst that can be shown in dif-

ferent forms through spatial, physical, services, 

monetary, and capacity building.50 Hamdi be-

lieves that enablement should sustain progress 

and multiply opportunity. 

Providing- for Hamdi, he believes that focusing 
on providing “things” rather than focusing 
on the people can cause issues. “What we as 
experts do best and what we were taught to 
do – to provide goods and services according 
to our expert skills.”45  It is not wrong to do 
charity during the early stages of a disaster, 
but it should not be taken as a development 
technique. Therefore, techniques that should 
be provided are skills and knowledge that are 
more sustainable and long-term. 

Enablement- in contrast to providing, in the 
author’s words, its “ability or willingness to 
provide the means with which to open doors 
and create opportunities in order to build 
livelihoods, reduce vulnerabilities and sustain 
development.”46  He divides the chapter into 
three sections which are as follows:

•Market enablement- Hamdi defines this as 

“opening up markets for small-scale social 

enterprise both in terms of skill, produce and 

products.”47

•Political enablement- changing standards, 

resolving discrimination, influencing policies, 

and opening doors.

45 Nabeel Hamdi, The Placemaker’s Guide to Building Community (Lon-
don: Earthscan, 2010), pg. 141.
46 Ibid, pg. 147.
47 Ibid, pg. 147.
48 Ibid, pg. 148.
49 Ibid, pg. 149.
50 Ibid, pg. 151.
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collapse.

TEK is explained through four interrelated 
levels, and it is known as the Knowledge-Prac-
tice-Belief Complex, written by ecologist Fikret 
Berkes.53

•The first being the foundation level is the 

local knowledge of soils, plants, landscapes, 

animals.

•The second level comprises local knowledge, 

resource management, tools, practices, and 

techniques, which involves understanding eco-

logical performances and processes. 

•The third level requires involving community, 

social organisation, offering cooperation: coor-

dination, and governance.

•The fourth involves worldview on ethics, reli-

gion, and general belief system. 

2.4 Lo-TEK

In the text Lo-TEK Design by Radical Indigenism 
written by Julia Watson, the author, talks 
about Lo-TEK as a movement that investigates 
traditional ecological knowledge (TEK), local 
technologies, and indigenous cultural practic-
es. 51

In the book Lo-TEK/Lo-tech means:

•Low technology

•Simple

•Non-mechanical such as crafts and tools

•Traditional 

•Direct contact with nature 

•Sustain rather than exploit resources

According to Watson, radical Indigenism ex-

plores the idea of a movement that “rebuilds 

an understanding of indigenous philosophies 

capable in relation to design to generate sus-

tainable and climate-resilient infrastructures.”52  

Furthermore, she believes that the Lo-TEK 

movement fills the void of architecture, inno-

vation, and indigenous technologies, which 

could offer a new path to shrink the ecological 

footprint of humankind and mitigate forecast

51 Julia Watson and Wade Davis, Lo-TEK: Design by Radical Indigenism 
(Cologne: Taschen, 2020), pg.18.
52 Ibid
53 Fikret Berkes, Sacred Ecology: Traditional Ecological Knowledge and 
Resource Management (Philadelphia, PA: Taylor & Francis, 1999).

FIG.33. Terraces a Lo-TEK example.
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Each element of this complex is essential in 
maintaining symbiosis between nature and 
humans.

According to Watson, climate change has 
shown us that survival is not about superior-
ity but symbiosis. Indigenous technologies 
and Lo-TEK are critical for designers when 
addressing climate change, as they are living 
examples that embody resilience thinking. In 
addition, she believes that our role is to “cre-
ate a new ground for a positive engagement 
with nature”54  and to remember we are not 
only designing cities but also communities and 
cultures.

54 Julia Watson and Wade Davis, Lo-TEK: Design by Radical Indigenism 
(Cologne: Taschen, 2020), pg. 399.
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FIG.34. Living or root bridge in Meghalaya, India.
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FIG.35. Batad Rice Terraces

3.0 Case Studies3.0 Case Studies
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The METI school is also self-built, and it is 
because the designer’s main strategy was to 
help people develop and communicate skills 
and knowledge within the local population, 
meaning making the best possible use of their 
available resources.56

The METI school is one of the best examples 
of a successful humanitarian architecture using 
resources, manpower and locally available ma-
terials such as bamboo.

The school instils independence, self-confi-
dence and strengthens their sense of identity. 
The scheme proved how a combination of 
thoughtful, considerable simple yet effective 
design, involvement of traditional and local 
practices, and the participation of local com-
munities can change their perspective. An 
important aspect of a good design is how it 
can lead to socio-cultural upliftment and im-
prove the ecology and economy of developing 
societies.

Local traditional materials including earth and 
bamboo were used, and local techniques were 
improved and adapted for durability.   On the 
ground floor the school is made out of thick 
earth walls and the upper floor is constructed 
using bamboo and light materials. The top floor 
consists of frame a construction of four-layer 
bamboo beams, diagonal and vertical mem-
bers arranged at right angles to the building. 

3.0 Case Studies

The following architectural precedents have 
been selected to be analysed due to their 
successful theory and concept in construction, 
sustainability, program, empowerment, and 
successful implementation of women focused 
livelihood projects. 

3.1 METI School (Construction)

The METI (Modern Education and Training 
Institute) School also known as the Handmade 
School, was built in 2007 and designed by 
architects Anna Heringer and Eike Roswag. The 
school is located in Bangladesh, and it was built 
by teachers, pupils, and craftsmen along with a 
team of European architects.

Few of the many aims of the handmade school 
include being sustainable, vernacular, use of 
local materials (e.g., bamboo and earth) as 
a building material. Furthermore, one of the 
school’s philosophy is learning with joy.55

Children are encouraged to nurture their 
potential and utilise it in creative ways, in a 
responsible manner. The building mirrors these 
ideas through its use of materials and tech-
niques, and architectural design.

55 Robert Henrikson and David Greenberg, “Bamboo Architecture in 
Competition and Exhibition: the International Bamboo Building Design 
Competition and the 2010 Shanghai World Expo,” in Bamboo Architec-
ture in Competition and Exhibition: the International Bamboo Building 
Design Competition and the 2010 Shanghai World Expo (Hana: Ronore 
Enterprises, 2011), p. 18.
56 Nico Saieh, “Handmade School / Anna Heringer + Eike Ros-
wag,” ArchDaily (ArchDaily, March 4, 2010), https://www.archdaily.
com/51664/handmade-school-anna-heringer-eike-roswag.

FIG.36. METI School exterior perspective
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Building Materials and Techniques

Local traditional materials including earth and 
bamboo were used, and local techniques were 
improved and adapted for durability. Local 
traditional materials including earth and bam-
boo were used, and local techniques were 
improved and adapted for durability.57

 
On the ground floor the school is made out of 
thick earth walls and the upper floor is con-
structed using bamboo and light materials. The 
top floor consists of frame a construction of 
four-layer bamboo beams, diagonal and ver-
tical members arranged at right angles to the 
building. 

A series of bamboo rafters is also located on 
the roof which supports the corrugated iron 
roofing. The ground floor ceiling has a triple 
layer of bamboo canes with the central layer 
arranged perpendicular to the layers beneath 
and above to provide a connection between 
the supporting beams and lateral stabilisa-
tion.58

57 Henrikson, Bamboo Architecture, 19.
58 “Handmade School / Anna Heringer + Eike Roswag,” ArchDaily.

FIG.37. Manpower in building the school FIG.38. Interior perspective

FIG.39. Elevations
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3.2 Women Opportunity Center (Program, 
Livelihood, and Sustainability)

The Opportunity center is located in Kayonza, 
Rwanda and was designed by architect Sharon 
Davis in collaboration with Women for Women 
International. The two-hectare site objectives 
are to create economic opportunity, empower 
its community and rebuild social structure.59

The center provides multiple services such as 
a marketplace, demonstration farm, kitchen, 
classrooms, guest lodging for visiting non-gov-
ernmental organisations or NGO’s. Women in 
the center are given the opportunity to famil-
iarise themselves with marketing, make bricks 
and learn income generating skills. The farm 
offers opportunities for women to learn how to 
produce from the land and teaches them skills 
such as processing food, storing, and raising 
livestock.

Skills that are gained in the process can be 
turned into economic profit and showcased 
within the market where women can sell prod-
ucts produced on site such as baskets, food, 
textiles, and water which is harvested from 
the centre’s roof tops. The market space can 
also be rented out, which essentially ties in to 
create a self-sufficient community.60 

FIG.40. Exterior perspective

FIG.41. Women farming FIG.42. Women self-building

59 “Women’s Opportunity Center, Rwanda,” Architizer, December 
13, 2020, https://architizer.com/projects/womens-opportunity-cen-
ter-rwanda/.
60 “Women’s Opportunity Center, Rwanda,” Architizer.
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Building Materials and Techniques

The design of the center is brought by the 
vernacular Rwanda construction method and 
it consists of perforated rounded walls which 
allows passive cooling. The human scaled build-
ings and its layout also create a sense of secu-
rity and community. Furthermore, the circular 
shape building spiralling outward allows privacy 
and intimate setting. Davis has also designed 
innovative buildings which allow solar shading, 
established local partnerships to create water 
purification, passive cooling, biogas, and other 
sustainable systems that can be maintained by 
the site’s inhabitants.61 

FIG.43. Site plan spatial study FIG.44. Center sustainability features

61 “Women’s Opportunity Center, Rwanda,” Architizer.
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Building Materials and Techniques

The building is made out of beam structures 
and cast-in-place columns, with the walls made 
out of concrete blocks which are dried on site. 
Corrugated metal sheeting is used for the roof-
ing, and it’s supported by steel beams, with 
thick woven straw matting on the ceiling to 
keep the indoor air cool, well ventilated and to 
insulate ceiling structure.63

Although the use of bamboo is absent from 
this building, the choice of materials empha-
sises recycling and localness, which will be the 
main idea that will be applied into the design 
later on.  

3.3 Women’s Center Senegal, Rufisque, Sene-
gal

The Women’s Centre is located in Rufisque, 
Senegal and was designed by students from 
Helsinki University.62  The Red building is 
grouped around an internal courtyard: the line 
between public and private is clear therefore 
provides security for women.

The objective of the women’s center is to en-
hance women’s living conditions by providing 
health and educational facilities and improving 
women’s social status. They can all be accom-
plished by giving the women a secure environ-
ment where they can gain social security by 
making and selling handicrafts for supplemen-
tal income. 

The handicrafts focus on needlework and 
textiles. Women are also given spaces where 
textiles can be dyed and public square/market 
where women can sell their products. The cen-
ter also provides a main hall which can be used 
for kindergarten, sewing and literacy classes.

62 “Women’s Centre: Presentation Panel with Project Description, and 
Exterior Views,” Archnet, accessed June 19, 2021, https://archnet.org/
sites/4365/media_contents/48234.
63 “Women’s Centre: Hollmen-Reuter-Sandman Architects,” Archello, 
accessed June 19, 2021, https://archello.com/project/womens-centre. FIG.46. Center plan spatial study

FIG.45. Exterior perspective

FIG.47. Women’s center goals
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They specifically aim:

To provide a range of services for the protec-
tion, recovery, care, rehabilitation, and devel-
opment of the disadvantaged women. This 
includes medical, counselling, group living/
home-life and after care services.

Practical Skills Development- which provides 
opportunities to acquire livelihood skills along 
with fish/meat/food processing, vocational 
craft, baking, which can be utilized for gainful 
employment to include duck or poultry raising, 
fruit/vegetable propagation, and small piggery. 

Educational Services- To serve as a resource 
center for research program development, 
training and policy formulation related to 
residential care. The center also refers to them 
as providing opportunities to improve/seek 
educational status.

Social Services- Core of all the services provid-
ed in the centre. The interventions are to seek 
to develop and restore social functioning of 
the women. They also facilitate social prepa-
ration for disadvantaged women for eventual 
community re-integration and reunification. 

3.4 Regional Haven for Women and Children, 
Agoo, Philippines

The Regional Haven for Women and Children 
is a center in Agoo, Philippines which provides 
residential and facility care by 24-hour group 
living on a temporary basis. The center aims to 
help abused and disadvantaged girl and wom-
en victim-survivors and their qualified atten-
dant whose needs cannot be adequately met 
by their relatives and families over a period of 
time.

The center offers holistic/integrated services, 
legal and medical assistance, group and individ-
ual group counselling, self-awareness session 
which will build women victim survivors liveli-
hood/entrepreneurship development, crisis/
stress reduction management session, self-es-
teem, other activities which involve socio-cul-
tural scheme and spiritual enrichment.64

The objective of the facility is to enable girls 
and women in crisis “restore their normal psy-
cho-social functioning towards family reunifica-
tion and community reintegration.”65

64 “Haven for Women,” DSWD Field Office I Official Website, accessed 
May 15, 2021, https://fo1.dswd.gov.ph/programs/center-based-services/
haven-for-women/.
65 “Republic of the Philippines DSWD Field Office IV-A CALABAR-
ZON,” DSWD Field Office IVA Official Website, accessed May 15, 2021, 
https://fo4a.dswd.gov.ph/programs-and-services/special-projects/cen-
ters-and-institutions/regional-haven-for-women/.

FIG.48. DSWD 
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As for labour, it only requires animal power 
and simple tools to blanket walls with earth 
and stones. When constructing the terraces it 
renders both manual and mechanical sowing 
of the terrace platforms which is easier than 
on sloped land and this act as a technique to 
prevent rapid runoff of irrigation water and soil 
erosion.

3.5 Rice Terraces

The terraces also known as the palayan in Ifu-
gao was developed over two thousand years 
ago.66 It purifies and filters rainwater from the 
tropical pine forests at the top of the moun-
tains, for the small villages, eventually dispers-
ing it through the cities and grasslands towards 
the ocean. The palayan is an innovative idea of 
terraforming that purifies, irrigates and pro-
vides a platform for community-driven ecologi-
cal rice farming.

The steep mountain in Ifugao limits most agri-
cultural practices, however, the Ifugao people 
found a way to transform the plain unusable 
mountain into a productive land. The palayan, 
forms micro watersheds that assist rainwater 
filtration systems and is reliant on harmonizing 
with complex hydrological management.67 The 
design of the terraces involves maximising the 
land into an agricultural platforms that follow 
the contours.

As for its construction, it consists of soil, wa-
ter and rocks as constructions tools. It also 
involves careful carving of the mountain con-
tours and natural hill to create ponds and 
stone terraces, which are connected by irri-
gation system that harvests water from the 
forest at the top of the mountain.

66 Julia Watson, “Julia Watson. Lo--TEK. Design by Radical In-
digenism,” in Julia Watson. Lo--TEK. Design by Radical Indigenism 
(TASCHEN, 2020), p. 75.
67 Ibid, 76.

FIG.49. Terraces

FIG.50. Terrace nutrients and minerals supplied by rainwater.
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Typically, bahay kubo is in cubed form and 
posts from the ground either go directly to 
the roof, or additional posts are lashed onto 
the ground posts. The roof is either support-
ed by two rows of minor rafters that carry a 
ridgepole or four-corner rafters. The rafters are 
covered by purlins and on which the nipa roofs 
are arranged. If basic cube form is unwanted, 
additional posts can be added for the addition-
al room and expansion of the area.

A typical bahay kubo is mainly constructed 
from various materials: bamboo, nipa, ana-
haw, bark, rattan, wood, or cogon. In bahay 
kubo construction lumber is not converted 
into hewn timber, instead its irregularities and 
curves remain because it is not usually possible 
to use carpentry skills such as grooving, rab-
beting, etc. Lumber is typically tied by vines or 
rattan string and strong organic ligaments. 

3.6 Bahay Kubo, Philippines

Bahay Kubo (nipa hut) is known to be an iconic 
symbol of Filipino culture and is the “Philip-
pines’ original sustainable house.”68  An ex-
ample of a typical Cebuano dwelling or bahay 
kubo is located in Caticugan, Negros Oriental 
and an extensive study has been done by Dr 
Donn V Hart wherein he discusses the typical 
dwelling in lowlands, which is widely known as 
nipa hut, Klassen notes:

What he observes about the bahay kubo is that 
the dwelling were made out of wood, raised 
from the ground, entered by a ladder with a 
place underneath for the animals.69 

The structure of bahay kubo is made out 
of stilts which are usually 1 to 2 m from the 
ground. The bearers are lashed onto the sup-
porting joists, posts, which in turn hold up the 
slatted floor. The slatted floor allows cleaning 
since the dirt just falls directly to the ground 
and more importantly for ventilation for cool-
ing.

One of the most cost-effective parts of the 
raised Filipino house is its floor construction. 
There is no appropriate manner for ventilating 
a dwelling space in a humid and hot climate 
than through gaps in the raised flooring.70

68 Newsdesk and The AuthorNewsdeskGet breaking news and real 
estate industry updates from the most trusted news sources, “Did 
You Know the Bahay Kubo Is the Original Ecohouse?,” PropertyAsia.
ph Newsroom, November 8, 2016, https://www.propertyasia.ph/
newsroom/2015/08/19/did-you-know-the-bahay-kubo-is-the-original-
ecohouse/.
69 Klassen, Architecture in the Philippines, 44.
70 Ibid, 57. FIG.51. Bahay kubo (Illustration by author)
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FIG.52. Site plan from Google Maps

4.0 Site Analysis4.0 Site Analysis

Site
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at 8.6 meters above mean sea level.71

Placer has a land area of 61.29 square kilo-
metres which constitutes 3.11% of Surigao del 
Norte’s total area.72 The province is situated 
at the rim of the Asian continental shelf,73 The 
province is ravaged by typhoons as most of the 
provinces are located on the eastern of the

Philippines. Along the shores the place is plain, 
but it is surrounded by hills and creeks. 

4.1 Site Location

Placer is a coastal municipality in the province 
of Surigao del Norte (Surigaonon: Probinsya 
nan Surigao del Norte), Mindanao, Philippines. 
The placer positioned at estimated 125° 36’ 
East, 9° 39’ North, in the island of Mindanao. 
Elevation at these coordinates is approximately

71 “Placer, Province of Surigao Del Norte,” PhilAtlas, accessed June 
20, 2021,
72 “Placer, Province of Surigao Del Norte,” PhilAtlas.
73 “A Community for Naturalists Â· INaturalist,” A Community for Nat-
uralists Â· iNaturalist, accessed June 20, 2021, https://www.inaturalist.
org/places/wikipedia/Surigao%20del%20Norte.

FIG.54. Site location map from NAMRIAFIG.53. Philippine map (Image by author, adapted from 
Google Earth)

FIG.55. Graphic by author, adapted from Google Earth

FIG.56. Location Plan (Graphic by author, adapted from 
Studio Map Box)
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one for staff, and another for maintenance/ser-
vice vehicle access.

Although the whole site will not be fully devel-
oped at once, the present boundary of the site 
makes the land flexible therefore there is an 
opportunity for expansion and more develop-
ment in the future.

4.2 Site Overview

Of the 61.29 square kilometres, the project will 
focus on the central east side of the site which 
has a total area of 19,741m2. The east side 
of the site proposes three entrances, one of 
which is used for visitors’ entrance, another

FIG.57. Location Plan (Image by author, adapted from Google Earth) FIG.58. Zooming in 1 (Image by author, adapted from 
Google Earth)
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4.3 Site Selection

The chosen site is located near the town of 
Placer, Surigao del Norte but will not be placed 
within the existing developed area. Having it 
placed outside the town and sloping site gives 
it a sense of separation from the public, thus 
providing security along with easy access since 
the town is still close by.

At present, the site is a forested hill and has 
not been developed. Therefore, there is an op-
portunity to make it suitable for gardening and 
productive land by constructing terraces.

4.4 Site Description

The site is surrounded by various types of raw 
materials such as bamboo, a variety of wood, 
clay and stone which can be used for construc-
tion, supporting the village, and help with the 
training.

FIG.59. Viewpoints (Image by author, adapted from 
Google Earth)

FIG.60. Viewpoint 1- Port

FIG.61. Viewpoint 3- Town

FIG.62. Viewpoint 4- Town facing Canal Bay
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FIG.63. Viewpoint 1- Aerial view of Placer
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Sandy loam 

Bolinao clay
Surigao clay 
loam 

Moderately good 
land (Lands suit-
able for cultiva-
tion)

Very good land 
(lands suitable 
for cultivation)

Clay loam 

Fairly good land 
(Lands suitable 
for limited culti-
vation)

Moderately slop-
ing; well-drained 
fine subsoil, deep 
soils

Level to nearly 
level, well drained, 
medium texture, 
deep to very deep 
soils

Strongly sloping; 
well-drained mod-
erately deep with 
fine subsoil 

Upland field crops 
with intensive ero-
sion control prac-
tices

Pasture (forage 
production) or tree 
farm

Moderate erosion

None to very slight

Severe erosion if cul-
tivated continuously 

4.4.1 Geographical Conditions

The soil in the province comprises sandy loam 
types, topsoil and Bolinao clay. In the mainland 
area of Surigao del Norte the soil is generally 
classified as loam soil which is characterised as 
permeable meaning it is moderately drained 
and highly suitable for agricultural develop-
ment.74  The soil type is very suitable for farm-
ing and the clay beneath provides a material 
for brick making and will provide a good bear-
ing for foundations.

74 “SOIL TYPE,” Surigao del Norte, April 17, 2013, https://mitchikoi01.
wordpress.com/2013/04/17/soil-type/.

Recommended land 
Use
Diversified upland 
field crops

Limitations/Hazards Dominant 
Features

Land 
Capability 

Soil Types 

FIG.64. Soil types in Placer (Graphic by author)
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Source: *Philippine Statistics Authority; **Coconut data sourced from Philippine Coconut Authori-
ty (PCA)
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4.4.2 Economic Activities and Land Use

Agriculture is the major economic activity in the 
province and major crops cultivated are root 
crops, coconut, corn, cassava, mango, pineap-
ple, abaca, rattan, mangkono, agoho and rice.75  

Agricultural Crop production, Surigao del 
Norte, 2018.76

The forest area constitutes only 44% of the 
total area of the province and the remaining 
forest cover primarily serves as watershed 
rather than as a source of timber.77  Watershed 
is beneficial for the chosen site most especially 
when it is efficiently managed, such as in the 
form of terraces. Forest watersheds delay 
storm water runoff, control soil erosion, and 
minimise water pollution.78 

Furthermore, since the site is located in the 
forest hill, in times of a strong natural disaster 
such as cyclone, trees and planting around the 
site can help reduce flood damage and can 
locally reduce wind speeds. 

75 “Chapter 3 PROVINCIAL PROFILE.” JICA report, 3-5. 
76 “SURIGAO CITY ECOLOGICAL PROFILE 2018.” City Planning and 
Development Office (2018).
77 Ibid, 3-2.
78 “Chapter 3 PROVINCIAL PROFILE.” JICA report, 3-2.

Commodity Production (m.t)*Area (ha)*

Coconut**

Rice
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Banana

Cassava
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Vegetables

FIG.65. Available crops in Placer (Graphic by author)
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The coldest month (with the lowest average 
low temperature) is February (25.5°C). The 
month with the higest average low tempera-
ture is May (27.2°C).81

Average Humidity 

The month with highest relative humidity is 
January (82%), which is extremely humid and 
uncomfortable unless you are on a beach.82  
Months with the lowest relative humidity are 
June, August, and September (75%).

Wind 

There are two types of prevailing wind in the 
Philippines, Amihan from northeast and Habag-
at from southwest. Amihan is a Filipino term 
of Northeast monsoon, which is dry and cool 
coming from China and Siberia. The northeast 
monsoon affects the country from October to 
late March.  

Habagat, is characterized by humid weather 
and frequent heavy rainfall. The excessive 
rainfall and gusty winds from the west often 
turn into dangerous typhoons. The southwest 
monsoon commonly occurs from late June to 
October.83  

4.5 Climate 

Rainfall Study

The province has type II climate under the 
Coronas classification. It is characterised as no 
dry season with very pronounced maximum 
rainfall.79  The province had a total of 257 rainy 
days and an average rainfall of 268mm in 2020. 
The month of January had the highest number 
of rainy days (26 days), and the month of June 
had the least rainy days in May (16 days).80

Average Temperature

The climate in Surigao del Norte is tropical 
which means generally hot and quite humid. 
The region only experiences two seasons, a hot 
dry summer between March & May and cooler 
wet season between December and March. 

FIG.66.Climate Map of the Philippines based on the 
Modified Coronas Classification

Site

79 Irenea L. Corporal-Lodangco and Lance M. Leslie, “Defining Philip-
pine Climate Zones Using Surface and High-Resolution Satellite Data,” 
Procedia Computer Science (Elsevier, October 9, 2017), https://www.
sciencedirect.com/science/article/pii/S1877050917318720.
80 Yu Media Group, “Surigao City, Philippines - Detailed Climate Infor-
mation and Monthly Weather Forecast,” Weather Atlas, accessed June 
24, 2021, 
81 Ibid.
82 Ibid.
83 “Amihan Habagat Monsoon,” DiveScotty, accessed June 24, 2021, 
https://www.divescotty.com/underwater-blog/amihan-habagat-mon-
soon.php.
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Cyclones 

According to the Philippine Atmospheric, 
Geophysical and Astronomical Services Ad-
ministration (PAGASA), the Philippines is 
susceptible to tropical cyclones due to its 
geographical location which generally produce 
flooding, heavy rains of large areas and also 
strong winds which result in heavy casualties to 
human life and destruction to properties and 
crops. On average, the country is frequented 
by 20 tropical cyclones annually, almost half of 
which make landfall.  

Between 2006-2016, 65% of the tropical cy-
clones that entered the Philippine Area of Re-
sponsibility (PAR) made landfall in the country. 
About 10% were particularly deadly in terms of 
cost of damages and casualties.84 

Figure 63: The intensity of tropical storm zone 
map indicates where there is a 10% probability 
of a storm of this intensity striking in the next 
10 years.85 FIG.67. Tropical Cyclone in Philippines from 2006 - 2016 

FIG.68. Natural Hazard Risks Map Philippines

Earthquake Intensity Tropical Storm Intensity

84 “Philippines: Destructive Tropical Cyclones from 2006 to 2016 - Phil-
ippines,” ReliefWeb, accessed June 24, 2021, https://reliefweb.int/map/
philippines/philippines-destructive-tropical-cyclones-2006-2016.
85 Ibid

Site
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•Wind

Due to the humidity and heat in Placer, the 
cool air should be directed to flow across the 
buildings or houses. The wind must have spac-
es to move through roofs, facades and into the 
building. Therefore, it is important to consider 
having overhangs, balconies, and sloped roof 
to capture the wind.86  

Furthermore, planting within and around the 
village can also help for shading and windbreak 
which serves as a barrier to redirect or reduce 
strong winds during typhoon season. 

4.5.1 Implications of Climate on Design

Prior to designing, local climate is an important 
aspect to consider when choosing techniques 
and materials, in order to attain the greatest 
environmental harmony with minimum cost.

When designing three aspects of the climate 
must be considered: wind, sun, and rain. 

What are the implications? 

•Humidity  

Since it is humid all throughout the year in 
Surigao del Norte and no airconditioning or any 
mechanical ventilation will be added, a decent 
natural ventilation should be integrated into 
the design. 

•Rain

In heavy rain regions such as Placer in Surigao 
del Norte, houses and group of buildings 
should be located on high ground level so that 
water flows down to the trees on the lower 
ground. 

Since Placer is characterised as no dry season 
with very pronounced maximum rainfall, it is 
crucial to consider having a good roof over-
hang to reduce wind-driven rain hitting the 
elevations.

86 Johan van Lengen, “The Barefoot Architect: a Handbook for Green 
Building,” in The Barefoot Architect: a Handbook for Green Building 
(Bolinas, Calif: Shelter Publications, 2011), pp. 100-101.

FIG.69. Design in a tropical country considering the rain

FIG.70. Design in a humid country considering the wind
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4.6 Available Resources

The Philippines is known to be rich in natural 
resources and its diversity helps sustain the 
nation and make it an important economy in 
the region. Surigao del Norte are among the 
many places with fertile soil which makes it a 
prime spot for growing crops for export and 
domestic use. Moreover, its land is the nation’s 
primary source of livelihood.87   

4.6.1 Bamboo Species and Other Resources

At present, there are 62 species of bamboo 
recorded in the Philippines and 21 of which can 
only be found in the country.88  Some of these 
can be used in basketry, furniture, decorative 
articles, and construction. Bamboo’s that can 
be used for construction usually have big-di-
ameter culms and thick culms walls and they 
include but are not limited to:

87 Lee Morgan, “List of Natural Resources in the Philippines,” USA To-
day (Gannett Satellite Information Network, January 15, 2019), https://
traveltips.usatoday.com/list-natural-resources-philippines-54929.html.
(Bolinas, Calif: Shelter Publications, 2011), pp. 100-101.
88 Ian Ocampo Flora, “Bamboo: Philippines’ next Alternative to Lum-
ber,” Sunstar (sunstar, October 24, 2019), https://www.sunstar.com.
ph/article/1829022/Pampanga/Local-News/Bamboo-Philippines-next-al-
ternative-to-lumber.
89 Justo P. Rojo, Philippine Erect Bamboos: a Field Identification Guide 
(Laguna: Forest Products Research and Development Inst., 2000).

FIG.71. Bamboo species in Philippines (Graphic by author)
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4.6.2 Rock Availability

Surigao del Norte is blessed with abundant 
reserves of natural resources. The area also 
has indigenous materials such as metallic and 
non-metallic materials which consist of sand, 
gravel, clay, guano, rock phosphate and com-
pounds of limestone.91  The idea of having lots 
of natural materials available such as rocks and 
gravel is beneficial for the site as it will be used 
for transforming the hill into terraces.

4.6.3 Livelihood

There are several types of sustainable liveli-
hood options in Mindanao that the village can 
consider and adapt to achieve food security 
and gain extra income. This includes, vegeta-
ble farming, raising livestock (e.g., chicken, 
duck and goats92), cooking for selling, (textile) 
weaving and furniture making using natural 
resources.93 

Original vegetation types in Mindanao include 
mangroves, lowland rain forest and beach 
forest and more open forest at higher eleva-
tions. But, as the forest grows over the years, 
so does its natural resources which now in-
clude more vines, fruits trees, medicinal herbs, 
palms, and bamboo.90 On the chosen site, 
the hills behind the farm and other local areas 
are rich in bamboo and so is the availability of 
other natural materials. Therefore, acquiring 
resources will not be a problem.

Guano

Gravel

Rock phosphate

Clay

FIG.72. Available rocks in Philippines FIG.73. Crops, livestock and craft 

90 “Southeastern Asia: Philippines,” WWF (World Wildlife Fund), 
accessed June 28, 2021, https://www.worldwildlife.org/ecoregions/
im0129.
91 “SURIGAO CITY ECOLOGICAL PROFILE 2018.” City Planning and 
Development Office (2018): 11.
92 Che Palicte, “Livelihood Training in Poorest Mindanao Provinces 
Slated in 2020,” Philippine News Agency RSS (Philippine News Agency, 
December 6, 2019), https://www.pna.gov.ph/articles/1088130.
93 “Mindanao,” The Hinabi Project, accessed June 29, 2021, https://
thehinabiproject.org/styled/.
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Bamboo

Since bamboo is a naturally occurring raw 
material which abundantly grows in Surigao 
del Norte its strips can also be used in basket 
weaving because of its flexible and light yet 
rigid structure.96 

A cutting process that can done in the village 
is splitting. Rattan splits can be beneficial for 
markets because they can be used for furni-
ture and handicrafts such as baskets, slippers, 
accessories, kitchen utensils and other basic 
needs of people. Although weaving is not easy, 
with proper training and experience it can be 
valuable.95 

Rattan/climbing palm for weaving (textile)

Weaving has always been a tradition in Mind-
anao and for the local people it is part of their 
identity, culture, and way of life. They also view 
textiles as signifiers of meaning which means 
expressing people’s world views, creativity, 
ideologies, and belief system.94 Rattan harvest-
ing is easy and can easily be done by hand.

FIG.74. Rattan weaving

FIG.76. Weaving of bamboo basket and mudah

FIG.75. Bamboo and bamboo products

94 “A Beginner’s Guide to Mindanao’s Weaving Traditions,” 
CNN, accessed June 29, 2021, https://cnnphilippines.com/life/cul-
ture/2017/06/27/mindanao-weaves.html.
95 “RATTAN RESOURCES OF THE PHILIPPINES THEIR EXTENT, PRO-
DUCTION, UTILIZATION AND ISSUES ON RESOURCE DEVELOPMENT,” 
THE RESOURCE, ITS USES AND PRESENT ACTION PROGRAMMES, 
accessed June 29, 2021, http://www.fao.org/3/Y2783E/y2783e15.htm.
96 Andy Pazon and Joana Rio, “Materials, Functions and Weaving 
Patterns of Philippine Indigenous Baskets,” Asian Journal of Multidis-
ciplinary Studies (College of Graduate Studies and Teacher Education 
, 2018), https://asianjournal.org/online/index.php/ajms/article/down-
load/72/34/.
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Crop Production 

Despite the vulnerability of Surigao del Norte 
caused by climate change. They still continue 
to show resilience and make substantial contri-
butions to the region’s agriculture output. Few 
of Mindanao’s available crops are as follows.

FIG.77. Planting Calendar (Graph by author)
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Livestock and Poultry

Another livelihood that can improve the wom-
en’s agricultural skills is poultry and the rearing 
of animals to provide food and other products. 
Available livestock in Surigao are cattle, swine, 
poultry, and carabao. Poultry plays a substan-
tial role in achieving socio-economic devel-
opment and is now considered as one of the 
vibrant sectors in creating indirect and direct 
employment opportunities as well as improv-
ing nutrition, food security, and livelihood.97  

Making the women and children in the village 
learn new skills will not only enable them to 
feel motivated and empowered but also pre-
pare them for when they return to the society. 
Furthermore, by providing them livelihood 
opportunities, women are given the chance to 
restore their independency, dignity, and stabili-
ty which means giving them a better life.98 

97 Saleque, Dr. Mohammad Abdul, and Dr. FH Ansarey. “Poultry for 
Livelihood Security and Better Health.” Researchgate, October 2020.
98 “Mindanao: Regaining Dignity and Livelihood Lost in Conflict,” 
International Committee of the Red Cross, April 23, 2019, https://
www.icrc.org/en/document/mindanao-regaining-dignity-and-liveli-
hood-lost-conflict.
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5.0 Approach to Design 5.0 Approach to Design 
FIG.78. Typhoon’s destruction
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5.1.1 Idea

To improve the quality of life and empower* 
abused women and children through life skills 
and training opportunities.

*According to the Cambridge dictionary em-
powerment means “the process of giving a 
group of people more freedom or rights”99 and 
being able to control what happens to you and 
having the power to do what you want.

5.1.2 Targets

•Women and children who are distress, vulner-
able and displaced.

5.1.3 What is it?

•A situation where women and children in 
Mindanao, Philippines experience conflict is-
sues and the adverse consequences of natural 
disaster

5.1 Design Objective

Following the state of knowledge, case stud-
ies, and site analysis, strategies were estab-
lished and formulated to tackle the project. Pri-
or to designing it is essential to identify all the 
factors and elements required for the design 
and how the women and children will experi-
ence the village. In addition, by answering the 
critical questions from the beginning, this will 
avoid poor ideas which can potentially collide 
with significant designs. 

99 “Empowerment,” Cambridge Dictionary, accessed July 9, 2021, 
https://dictionary.cambridge.org/dictionary/english/empowerment.

FIG.79. Typhoon’s impact (Graphic by author)
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5.1.5 What is the experience?

•To empower women and children by giving 
them life skills

•Not fully isolating them from the society. 
For example, they will sell their produce in the 
market.

•Giving them authority by allowing them to 
build their own village

5.1.6 Executing the experience

•Cooking which they can do for the village 
and also sell to the public. By doing this, the 
women are empowered,and they are able to 
improve their public interaction. This in return 
prepares them to return from where they 
came from or back to the community again, or 
get employment elsewhere using the skills and 
training provided.

•Giving them education and IT skills which in 
return will give them confidence to go back to 
the society. This will also allow them to have 
more opportunities thus improving their overall 
economic and social status throughout their 
life.

•Giving the women the opportunity to do 
self-build on the village not only gives them the 
power to do what they want but also allows 
them to feel independent.

•Giving the women the opportunity to do 
agricultural practices such as producing fruit, 
vegetables, and poultry.

5.1.4 What is it about?

•A village that will not only offer refuge but will 
also provide the women skills and opportunity 
to prepare them for when they go back to the 
society and be able to contribute. 

•Using local materials and traditional build-
ing methods, they will be trained to build and 
repair the village 

•Offering them a place to live temporarily

•Providing an environment which is safe and 
secured. This can be achieved through a se-
cure, but not defensive, perimeter, planning 
the residential areas in clusters away from the 
road and with security personnel at critical 
times.
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•Shared accommodation which allows daily 
interaction

Environmental

•Village planning and site that integrates exist-
ing site condition. For example, retains many 
of the existing trees and uses local stone to 
construct terraces.

•Structures that can withstand most weath-
er conditions and can be easily repaired after 
extreme events.

•A design is suitable for tropical climate, 
emphasising rain protection and effective sun 
shading

•Promote natural ventilation and lessen heat 
retention in the building material choices, form, 
and details

•Rainwater collection and recycling

•Self-composting: toilet and organics

5.1.7 Design Vision: Incorporating Culture, 
Social, and Environment 

Cultural 

•A design that incorporates utilising traditional 
methods and local materials 

•Integrates concepts derived from the study 
of Filipino architecture (Bahay Kubo)

Social Response

•A design that will allow the women and chil-
dren to utilize their knowledge and experience 
such as:

-IT skills
-Market opportunities 
-Food processing and production
-Workshops for crafting and building
-Agriculture through farming

•A village which provides a safe learning envi-
ronment and security in case of conflict

•A village that enables them to grow as a per-
son and be independent

•An adequate communal space to celebrate 
traditional events and a place where they can 
stay during disaster
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5.2.1 Design Principles

I. Assistance from the UN for an evacua-
tion centre

II. Low-cost, self-built accommodation 
and facilities that can adapt to cyclone

I-A

The UN will provide funding to construct an 
evacuation centre.  The village would be avail-
able to the local community in times of emer-
gency but only available to the refuge/village at 
other times. 

II-A Low-cost

The main design principle is a community that 
is constructed on a low budget because there 
is unlikely to be significant financial support. 
The design will use local materials as far as 
possible, and the design will focus on the self-
build. Part of the empowerment of the women 
is to train them to build.

II-B self-build

Self-build is done for 2 reasons 

a) Economy
b) Training

A workshop will be available to the women but 
with training assistance. In addition, the train-
ing is not only for building but also for repairs 
that maybe necessary after a disaster, possibly 
rebuilding.

5.2 Design Considerations

After the site has been analysed and possi-
ble building plans has been established. The 
project also seeks to consider a village that can 
adapt to cyclones, is low-cost, and can be built 
along with having locally available materials. 

Since the site is prone to natural disasters, it’s 
given that the building will be damaged fre-
quently thus having easily sourced materials 
will help ease the rebuilding process. 

To help start the village, the United Nations 
evacuation centre design is used as a start-
ing point and will act as a catalyst to help the 
village grow. To apply all the design consider-
ations, design principles has been established.

 100 UNICEF. Building Safe Spaces For The Community: A Practical 
Guide for Constructing Disaster-Resilient Community Evacuation Centres 
in the Philippines, 2017.
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Design Considerations

In a cyclone there are two basic wind condi-
tions to be considered

a)External wind pressures (figure 80)
b)Internal wind pressures. (figure 81)

External wind applies pressure and suction to 
all external surfaces of a building that transfers 
the load to the structure all the way to the 
ground.

Figure 80. External wind pressure (adapted 
from Wind Resistant Housing)101 

Internal wind pressure is specific to tropical cy-
clones where, after sustained winds, windows, 
doors or cladding open and then external pres-
sures are transferred to the inside.
The opening is frequently caused by flying de-
bris or weak latches or hinges.

If the opening is windward, then the higher in-
ternal pressure pushes up on the roof and adds 
to the upward forces from external winds.

II-C Designing housing for cyclones

The highest wind speed for the purpose of de-
signing timber framed houses in New Zealand 
is “very high” and is taken to be 198km/hr (NZS 
3604). In a cyclone in the Philippines, wind 
speeds can exceed 300km/hr.

In these circumstances, there is no practical 
(using commonly available and low-cost mate-
rials) method of construction that will survive 
the force of these winds. However, not all 
wind speeds are this great and the construc-
tion of the buildings should take whatever 
practical steps that are possible. This section 
investigates the construction methods that are 
appropriate.

The information below is obtained from a 
design guide for Queensland where the wind 
speed is taken as 250 km/hr.

FIG.80. External wind pressure

 101 “Planning for a Stronger, More Resilient North Queensland, Part 2 
Wind Resistant Housing.” Queensland Reconstruction Authority, 2011. 
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Whatever the construction method and mate-
rials, the houses will be severely damaged in a 
cyclone. The important features of this design 
project is that the houses can be repaired 
quickly, using readily available materials and 
built by the women themselves.

In chapter 7.0 Concept Design Outcome the 
design will include the following main design 
features:

a)Roofs have no flashings or external gutters. 
Roofs are screwed (not nailed) to the struc-
ture. Screws are less likely to damage bamboo 
when fitted and provide a greater force against 
uplift.

b)The roof and internal gutter are all made of 
corrugated steel that is readily available. There 
are no specialist items that need to be manu-
factured with consequent delays.

c)The bamboo framing has additional wire 
threaded through the bamboo to transmit 
lateral loads to the ground.

d)Windows and doors have shutters that can 
be closed in the event of a cyclone warning.

Figure 81. Internal wind pressure (adapted 
from Wind Resistant Housing) 

Design Implications

The implications for the design of the houses 
on the site are: 

1.That the structural elements provide a load 
path to resist the wind forces on the house and 
transmit them to ground.
 
2.Foundations need to have sufficient weight 
and/or embedment to resist upward forces

3.Ancillary items should be minimised. This in-
cludes flashings and gutters which can become 
wind-borne debris.

4.Include shutters and secondary doors to 
reduce the risk of internal wind pressure.

FIG.81. Internal wind pressure
 102 “Planning for a Stronger, More Resilient North Queensland, Part 2 
Wind Resistant Housing.” Queensland Reconstruction Authority, 2011. 



66

5.3.1 METI Handmade School, Rudrapur, Bangladesh

METI handmade School has inspired this project to use bamboo construction and the use of local 
craftsmanship. The concept of handmade proved Heringers project to change people’s perspec-
tive on the potential use of local materials and manpower. Although the scheme showed a simple 
design, its involvement with the community makes it effective and enriching. 

•Local materials and resources were used 
•Self-built: participation of local community
•Involvement of local and traditional practices
•Bamboo construction

5.3 Design Influences

After the investigation in case studies, some 
elements of the research were considered 
as starting point and will help create the final 
design and layout of the project. 

FIG.82. School external perspective
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5.3.2 Women Opportunity Center, Rwanda, Africa

The opportunity centre will contribute to the overall social structure of the design. Davis idea of 
community empowering and providing opportunity to women are adapted and developed to fit 
within the scope of this project. Furthermore, the layout and buildings on the centre will also be 
taken into consideration as baseline for the concept stages of the design. 

•Community empowering
•Create economic opportunity to women
•Rebuilds social structure
•Local materials used
•Environmentally sustainable

FIG.83. Center’s farm area
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5.3.3 Women’s Center Senegal, Rufisque, Senegal.

The Senegal center has encouraged the project to enhance women’s living conditions by improving 
their social and economic structure. Although the centre’s structure and layout will not be used as a 
model for the final design, its social structure will help determine how to contribute and accomplish 
social security for the women in the village. 

•Improved women social status 
•Social security 
•Livelihood opportunities
•Local and recycled materials

FIG.84. Center’s outdoor perspective
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5.3.4 Regional Haven for Women and Children, Agoo, Philippines

The Regional Haven for Women and Children has been a critical case study for this project, since 
not only it is based in the Philippines, but it is also where my mother used to work. Therefore, her 
knowledge, in combination with web information, has helped in understanding the whole process 
of providing a safe and empowering environment for women and children. 

•Social security
•Medical assistance
•Livelihood development
•Restoring family and community reunification
•Provide practical skills

FIG.85. Center’s logo
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5.3.5 Rice Terraces Ifugao

Rice Terraces Ifugao has extended beyond sup-
porting a delicate balance of knowledge, food 
cultivation, and tradition. It is now considered 
one of the world’s most important ecosystems 
103 and it has the ability to adapt to climatic and 
social pressures. Its biological performance has 
potential to inform landscaping and vertical 
farming within the infrastructures of the future. 

•Self-built
•Simple tools
•Culture reintegration
•Adapts to climatic pressure
•Innovative

FIG.86. Ifugao rice terraces (Illustration by author)
 103 Julia Watson, “Julia Watson. Lo--TEK. Design by Radical In-
digenism,” in Julia Watson. Lo--TEK. Design by Radical Indigenism. 
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FIG.87. Bahay kubo (Illustration by author)

5.3.6 Bahay Kubo, Philippines

The use of local materials and self-built will be carried onto the design of the project which aligns 
to the idea of empowering women. The use of traditional materials and bamboo will also tie into 
the vernacular aspect that this project aims. In addition, the use of Filipino architecture will also 
restore culture and bring back ‘know-how, can do’ attitude of Filipinos which will play a role on 
the outcome of the final design of the project. 

•Vernacular 
•Culture
•Use of local materials 
•Handmade
•Self-knowledge
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FIG.88. Initial Sketches (Illustration by author)

6.0 Concept Development6.0 Concept Development
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6.1 Master Plan

6.1.1 Public to Private Gradient and Pro-
gramme

The privacy gradient from public to private is 
employed on the site based on the programs. 
A public area such as the market is closer to 
the main road, while going further up the hill 
is more private. There are also overlaps in the 
gradient where there are connection points be-
tween public and private access. Thus, building 
such as the admin and security are considered 
as potential public gathering spaces on the 
site.

FIG.89. Site plan sketch (Illustration by author)
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The market is placed closer to the road and 
adjacent to the public. The admin area, which 
includes security as surveillance, medical care, 
waiting room, interview room, meeting room, 
and the office, is placed on the bottom and half 
of the site as it can be accessed by the public if 
allowed to enter. 

In the middle of the site are the gathering 
space and education facilities such as the am-
phitheatre, kitchen, and evacuation center. On 
top of the hill is the most secure and private 
where the living spaces in clusters for women 
and children are located.

FIG.90. Public to private gradient study in section (Illustration by author)
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6.1.2 Environment and Building Outline

During design development, a spatial diagram 
has been used to identify potential programs 
on the site. Bubbles have been used to show 
connections of the programs with each other 
and roughly indicate the size of buildings. The 
bubbles are then roughly translated into a 
square and some long and narrow shapes. 

When designing for the tropical climate, it is im-
portant to consider that a site that has multiple 
buildings is better to be arranged in ascending 
order and be built on stilts to allow ventilation. 
As for the site, the programs are positioned 
in a staggered layout which helps in tropical 
climate as it accentuates wind movement al-
lowing for the winds from the west and east to 
fully pass through the buildings.

FIG.91. Bubble diagram (Illustration by author) FIG.92. Bubble diagram translated into square shapes 
(Illustration by author)

FIG.93. Tropical climate design study (Illustration by 
author)
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6.1.3 Access and Security

To access the site, there are two access points. 
The main gate is located between the mar-
ket and security, and it is mainly used for the 
people that work in the village and their park-
ing access. Another gate is located between 
the main road and the admin area.  There, 
the village can welcome visitors and potential 
villagers who will be assessed first by the man-
agement. The access points will also be gated 
for an interrupted influx of users and security 
purposes.

There are three security structures on the site; 
one is a vertical structure, or a tower located 
next to the main gate for surveillance purpos-
es; another one is bamboo fencing on the area 
where there are no terraces; the third is the 
form of natural barrier the terraces. 

Main gate (Service, staff access)

Visitors access

Vertical structure

Terraces

Bamboo fence

1

4

3

5 2

1
2
3
4
5 4

FIG.94. Site aerial view (Illustration by author)



78

6.1.5 Sustainable Water Collection  

The project acknowledges the potential in 
collecting rainwater and utilizing it for kitchen 
areas, washing facilities, and irrigation. Collec-
tion of rainwater can be achieved by a system 
of gutters connected to the roofs. The rainwa-
ter can then be stored in a water tank and gets 
distributed. 

6.1.6 Workshops

In chapter 4.0, Site Analysis, it was introduced 
that the site gets devasted by typhoons fre-
quently, and so half of the buildings will prob-
ably get damaged and most likely not survive. 
Therefore, having a workshop on the site could 
help train people to help repair and rebuild the 
village again at a low cost. 

The workshop can also help people make a 
living by producing things they can sell to the 
community. Moreover, the workshop will also 
enable women to pass their skills set to young-
er generations, improving the craftsmanship 
and knowledge of the youth.

6.1.4 Surface and Levels: Bridges and Green

The site is roughly divided into two levels; build-
ings built straight onto the ground and others 
on the terraces. The topography is divided 
this way because where it is high altitude its 
where terraces can be built as it needs a cer-
tain height. Buildings on the terraces are built 
on stilts with the exception of the evacuation 
centre. The buildings are also connected by 
bamboo bridges, stairs/ladders for flexibility in 
use and ease of access. 

As for the market, it won’t be made out of stilt, 
unlike the other buildings on the site instead, 
it will have a concrete floor for its daily easy 
cleaning. 

Since the site is initially just a hill with fruits, 
trees, and bushes, some parts of the site will 
remain as it is, and, on the terraces, it will have 
a range of different crops depending on the 
season. 

FIG.95. Buildings connected by bridges (Photo by au-
thor)

FIG.96. Water collection (Illustration by author)
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6.1.7 Washroom Facilities

Washrooms on the site are shared by women, 
children, and staff. For one living/accommoda-
tion cluster is equal to 1 shared facility with four 
toilets and four showers. Other toilet facilities 
are located next to the administration area and 
in the evacuation building. Having a limited and 
shared washroom facility reduces the amount 
of water travel and use and also localizes the 
amount of waste to be moved.

The village is also looking into using a bason 
toilet wherein human waste can be mixed 
with organic kitchen waste, and this mixture 
can then be used as an organic fertilizer in the 
shape of black earth and a loose.

FIG.97. The bason toilet section sketch FIG.98. The bason toilet axonometric sketch
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The following design guidelines are used during 
the design process:

•Moveable screens and louvers allow continu-
ous ventilation

•Cooling- A/C not affordable to buy or run. 
All buildings are cooled by natural ventilation- 
achieved by cross-ventilation, windows/doors 
opening in a traditional manner.

•Wide overhangs and eaves for rain protection 
and shading which will allow and encourage 
the outdoor experience.

•A pitched roof is used to ease rainwater 
movement, and a flat roof should be avoided 
to reduce drainage problems.

6.1.8 Environmental Issues

In tropical country’s environmental issues will 
highly influence the building form. Strong mon-
soons, similar temperatures both night and 
day, continuous sun exposure, heat, and hu-
midity are also things that need to be consid-
ered as they translate into architectural forms. 
When translating these issues into architectural 
forms, the design must consider rain and sun 
shading and ventilation. Anticipating future 
landslides and flooding is also critical; there-
fore, it’s a must to raise the building platforms 
from the ground.   

FIG.99. Moveable louvre (Illustration by author)

FIG.100. Wide overhangs (Illustration by author)

FIG.101. Cross ventilation (Illustration by author)
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•Rainwater- tanks for housing, ponds for irri-
gation. Planting (indigenous and agriculture) or 
detention, especially on terraces.

•The building is orientated on west-east, allow-
ing easy movement of natural ventilation and 
used of natural trade winds.

•In preparation for flooding and ventilation, a 
raised platform must be considered.

•For the buildings, with hot air rising, it is 
essential to provide ventilation at the upper 
wall and roof space which maximizes air move-
ment.  

•Lighting- power from solar panels with bat-
teries so that they are still functional in case of 
blackouts.

•Wastewater- composting toilets
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6.2 Bamboo for Construction

Although the majority of the buildings on the 
site can be made out of bamboo, the disaster 
proof-building or evacuation centre will be 
constructed using concrete blocks to comply 
with the UN.104  Even though concrete is not 
considered as low-tech and natural, this mate-
rial is deemed to be common in the area thus 
still regarded as low cost.105 

Bamboo has a long tradition of being a building 
material in tropical countries, and it is widely 
used for many forms of construction, partic-
ularly in rural areas. It is a renewable resource 
with low weight and high strength and easily 
worked using simple tools. Bamboo construc-
tion is uncomplicated to build, and resilient to 
earthquakes and wind when designed with the 
correct detailing.106  

FIG.102. Bamboo

 104 UNICEF. Building Safe Spaces For The Community: A Practical 
Guide for Constructing Disaster-Resilient Community Evacuation Centres 
in the Philippines, 2017.
105  “Construction Materials Philippines,” Regan Industrial, September 
25, 2020, https://reganindustrial.com/construction-materials-philip-
pines/.
106 Gernot Minke, Building with Bamboo: Design and Technology of a 
Sustainable Architecture (Basel: Birhäuser, 2016).
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6.2.1 Foundation

•It’s crucial to keep the bamboo off the 
ground to maximise its life

•Bamboo can be incorporated into a mass 
concrete footing

FIG.103. Single post 
footing

FIG.104. Preformed 
concrete footings

FIG.105. Strip footing

FIG.107. Bamboo with 
asphalt with concrete

FIG.108. Bamboo with PVC

FIG.109. Bamboo with hole 
filled with concrete

FIG.106. Bamboo filled 
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FIG.111. Raised floor construction front view FIG.113. Split bamboo floor decking

FIG.110. Flooring sketch (Illustration by author)

FIG.112. Floor detail

6.2.2 Floors

Due to rodents and flooding in Surigao del 
Norte, elevating the floor above ground im-
proves comfort and hygiene. Raising the floor 
level also offers an integral part of the structur-
al work. The floor includes structural bamboo 
elements such as split bamboo floor decking, 
plywood, and woven bamboo mat flooring. 

Main beam Secondary beam
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FIG.114. Whole culms FIG.115. Bamboo board (flattened culms)

6.2.4 Floor Decking

Decking can be any of the following forms:

•Flattened bamboo floor decking

•Bamboo cane for floor decking

•Bamboo woven mats 

•Split bamboo 

•Bamboo culms 

6.2.3 Floor Structure

The floor structure consists of bamboo posts 
fixed to bamboo beams with diagonal bamboo 
bracing. The buildings on the site, except for 
the market and evacuation centre will be seen 
having a bamboo perimeter around the entire 
structure. The arrangement of bamboo is simi-
lar to timber construction wherein the bamboo 
joist is put into place for strengthening. 

FIG.116. Bamboo floors (woven bamboo strip)
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•Flattened or split bamboo

6.2.6 Roof

Bamboo roofing offers protection from the sun 
and rain. For the project, it won’t be used as 
the primary roofing material but only to places 
such as the veranda, where the leakage is not 
a significant problem. Bamboo is excellent and 
usually strong enough to resist forces created 
by wind. Furthermore, bamboo is ideal as a 
roofing material because it is lightweight and 
durable. Bamboo roofing ranges from:

•Split bamboo 

•Shingles 

•Tiles

•Mats

FIG.117. Wall of whole bamboo culms

FIG.118. Wall of vertical halved culms

6.2.5 Walls

Partitions and walls use a large amount of 
bamboo and are generally part of the structur-
al framework. They are also subject to carrying 
the occupants above and the weight of the 
whole building. To complete the wall section, 
an infill is installed to protect against small an-
imals and the weather. The infill can be any of 
the following forms:

FIG.119. Woven bamboo panel FIG.120. Split bamboo roofing (Illustration by au-
thor)
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6.2.8 Bamboo Treatment

To enhance bamboo’s natural durability and 
protect it from small animals, it’s important to 
treat bamboo before use. A natural treatment 
for bamboo is:

•Soaking bamboo into boric acid and borax 
solution for seven days to permit the salts to 
penetrate the bamboo core fully. Furthermore, 
these chemicals are good because it’s a natural 
preservative and insect repellent.

•After a week of the soaking process, bamboo 
is pulled up from the pool and stacked vertical-
ly so that the preservation solution can drain 
and be recycled for another use.

•Bamboo is left out in the sun for about a 
week, then rotated during the process to avoid 
cracking. After the whole process is finished, 
bamboo poles should be left in a dry and cool 
place until it is ready for bamboo construc-
tion.107

6.2.7 Bamboo Protection

Bamboo in its natural state is non-durable. 
Fungi and insects generally see bamboo as a 
food source; thus, it may cause decay in less 
than a year if bamboo is in direct contact with 
the ground. Therefore, bamboo protection is 
essential to make it last long as possible and 
the purpose for which it is used. Principles in 
protecting bamboo are:

•Reasonably airflow 

•No direct contact of bamboo with the 
ground (minimal)

•Keep the bamboo dry

•Good visibility 

To reduce the risk of bamboo getting infested 
by termites, improving invisibility, and making 
inspection easier for damages, elevating bam-
boos such as the columns from the ground and 
walls is vital. For easy maintenance and better 
airflow, exposed roof space is also essential. 

FIG.121. Bamboo process diagram107  “Bamboo Treatment for Construction: Bamboo Earth Architec-
ture,” Bamboo Earth Architecture - Chiangmai Life Construction, 
February 14, 2019.
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Potential lashing materials:

•Plastic rope and tapes

•Iron

•Polyester plastic ropes

•Bio composite bandages

•Strips- hemp/rattan, bamboo, and sago palm/
cocos. 

Bamboo will be used throughout the design, 
but different techniques and styles will be 
demonstrated for the other structures. For 
example, the weaving method is ideal for 
wall panels as it offers privacy, protects from 
animals, wind and rain but still allows natural 
ventilation within the building. Rattan from a 
family of climbing palms can also be used for 
weaving panels and if the finer weave is re-
quired.

In Mindanao, there are also different types of 
weaving that can be applied, and it is not only 
for aesthetic purposes but can also represent 
culture and identity.109  

In terms of bamboos durability, untreated 
bamboo structures are seen as temporary with 
no more than five years of life expectancy. Al-
though this is the case, in Surigao del Norte, re-
construction should not be a problem since the 
area is rich in natural materials.  Furthermore, if 
designed and detailed correctly, bamboo can 
last a lifetime.110 

6.2.9 Jointing Techniques

Appropriate jointing techniques are essential 
to the structural integrity of bamboo con-
struction. Compared to solid timber and round 
shape material, jointing two or more bamboo 
elements would involve a different approach. 
Although the bamboo has impressive strength, 
if not installed or fit properly, it can be vulnera-
ble to crushing. 

Moreover, with its fiber going in one direc-
tion, it’s also prone to splitting with the use 
of notches and nails, therefore, reducing its 
strength. For the project, the majority of the 
connections will use friction-tight rope con-
nection/lashing to avoid opening holes and 
cutting in bamboo poles which weakens the 
cross-section.  To enhance the performance 
of the joints, the rope is often treated with oil 
immersion to make it stronger and tougher. 

108  Wynne Ly, “Different Types of Bamboo Connections,” April 
23, 2019, https://lyquynhblog.wordpress.com/2016/02/22/differ-
ent-types-of-bamboo-connections/.
109 “A Beginner’s Guide to Mindanao’s Weaving Traditions,” CNN.
110 “Frequently Asked Questions,” IBUKU, accessed July 21, 2021, 
https://ibuku.com/resources/faq/.FIG.122. Bamboo joints (Illustration by author) FIG.123. Bamboo joint lashing (Illustration by author)
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Lashing- is used for joining two or more poles 
together with tying material.

Wrap- a wrap is a turn around two or more 
poles.

Frap- a frap is turn made between two poles to 
pull the wrap together.

Dowel- dowel is a pin (wood or bamboo with 
fibres in longitudinal direction) of 10mm. Diam-
eter inserted right through the pole.

FIG.124. Traditional jointing techniques (Photo by author)

FIG.125. Window and floor detail (Photo by author)
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Materials that cannot be sourced locally but 
are easily accessed in Mindanao111

•Plywood (Philippine mahogany)- products 
in abundance in the Philippines112  but will be 
a more expensive but effective for floors and 
furniture such as tables.  

•Galvanised corrugated iron (yero) low-cost 
material for roofs with simple fixing technolo-
gy, widely available. 

•Steel reinforcements 

•Hollow blocks

6.3 Materials

Locally-sourced materials

•Woven rattan (bamboo)

•Banig (made out of dried leaves) e.g. pandan 
leaves, seagrass, and palm

•Cocolumber 

•Abaca

111 Patrick, “How to Choose Construction Materials for Your Projects 
in the Philippines,” DN Group, July 15, 2020, http://dngroup.com.ph/
construction-materials-philippines/.
112 Ibid
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FIG.126. Woven rattan FIG.127. Hollow block FIG.128. Steel reinforcement

FIG.129. Banig (made of dried leaves) FIG.130. Coco lumber FIG.131. Abaca
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FIG.132. Site perspective looking into the living spaces (Illustration by author)

7.0 Concept Design Outcome7.0 Concept Design Outcome
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1 MARKET

2 ADMINISTRATION & 

SECURITY

3 STAFF PARKING

4 IT

5 AMPHITHEATRE

6 STAFF AND VISITOR 

LIVING SPACE

7 WORKSHOPS

8 BAMBOO TREATMENT 

AREA

9 DISASTER PROOF 

BUILDING

10 KITCHEN

11 GARDEN

12 POULTRY

13 TOILET

14 LIVING SPACES 

15 FARM

7.1 Master Plan

The project proposes a village master plan 
for women and children in Placer, Surigao Del 
Norte. Due to lack of funding, the master plan 
shown on this project could be at a point in 
time. Meaning this design could be the finished 
product after the village has grown and gath-
ered enough funding. 

As mentioned in chapter 5.2 Design Consid-
erations, to get to this stage, the village has 
to have a catalyst, and for this design, it’s the 
evacuation centre designed by the UN, and 
this building will be used as a starting point and 
drive of the whole village.

FIG.133. Developed masterplan (Photo by author) 
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FIG.134. View looking into the site from the road (Photo by author) 
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One of the aims of this project is to be able to 
contribute back to society through the market 
where women can sell food they cook in the 
village, produce, crafts and poultry. The money 
they get can then be given back to the village 
as income. 

Market

FIG.135. Market location on site plan (Photo by author) 

FIG.136. View shaft 1 - Market interior perspective (Photo by author)

Needs to be a large clear area (285m2) for 
access to people. The structure is similar to the 
METI Handmade School in Bangladesh, made 
in layers of strapped bamboo canes to support 
the long-span corrugated roofing. Mass con-
crete is also used on the flooring and founda-
tion to support the bamboo columns.
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FIG.137. Market floor plan (Photo by author)

Corrugated roof fixed to bamboo 
with ‘J’ hooks

60mm diameter bamboo poles 
@450 crs.  

80-100mm dia. bamboo bundled 
and strapped together

Column embedded in concrete 
foundation

The market is divided into different zones; 
one part would be for the produce (fruits and 
vegetables), cooked food, and crafts such as 
woven baskets, wallets, and slippers. On the 
upper level is where the washroom, rubbish, 

compost, and storage area.FIG.139. Market axonometric (Photo by author)FIG.138. Market interior perspective (Photo by author)
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A large open space could be used for study, 
cinema, or performance where there might be 
large audiences. In addition, its volume is for 
acoustics, ventilation and the structure is also 
considered as one of the focal points within 
the community.

This design is suitable for tropical climates, 
emphasizing rain protection, and has effective 
sun shading.

The structure of the amphitheater employs a 
mobile free-form space structure. Its structural 
system is constructed by having pantographic 
grid shells pre-stressed and braced with self-
stressed active bending beams reinforced by 
strut scissors and cables, avoiding buckling of 
the other members.

FIG.141. View shaft 2 - Amphitheatre exterior perspective (Photo by author)

Amphitheatre 

FIG.140. Amphitheatre location on site plan (Photo by 
author) 

view shaft 2
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Its form has an adaptable supporting space 
structure and has a connection of free-form 

geometry, which has a self-stabilizing behavior, 
therefore reducing the use of heavy founda-

tions. 

FIG.142. Amphitheatre roof framework (Photo by au-
thor)

FIG.143. Amphitheatre interior perspective (Photo by 
author)

FIG.144. Amphitheatre axonometric (Photo by author)

Corrugated roof fixed to bamboo with 
‘J’ hooks

40 mm dia. pantographic grid as roofing 
structure

Bundled and strapped 60 mm dia. bam-
boo truss as roofing structure

Reciprocal 80-100 mm bamboo columns as 
bearing members resting on concrete foun-

dation

Bamboo seat
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Bahay Kubo style with a combination of high-
tech material such as corrugated steel for 
weatherproofing is used for the living spaces. 
Split bamboo will also be used for the veranda 
and not corrugated since leakage is not a signif-
icant problem in the outdoor space. 

The bamboo splitting technique involves split-
ting bamboo poles into two halves, and they 
are placed in an interlocking sequence which is 
quite similar to the Spanish tile roofing tech-
nique.

Typically, in the Philippines, roofing is either 
gable or hip, which requires having few flash-
ings and gutters around the roof, which will 
get easily blown away during high wind. For 
this project, the placement of the large gutter 
made out of corrugated iron would be on the 
centre to collect water and discharge to the 
terraces or hill and composting toilet.

In tropical countries, it’s also important not to 
close things down for ventilation; therefore, 
shutters are placed around the structure.

Living Space

FIG.145. Living space location on site plan (Photo by 
author) 

FIG.146. Living spaces cluster (Photo by author)
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For the final presentation, a detailed construc-
tion booklet with a step-by-step guide of one 
of the living units, will be made. In the manual, 
it will include things such as materials needed, 
tools, instructions, and anyone with the book-
let with training can easily do it. 

FIG.147. Large living space axonometric (Photo by author)

Pitched corrugated roof and corrugated 
gutter fixed to bamboo with ‘J’ hooks

Bamboo roof framing structure 60-80 
mm dia. purlins

Rainwater colection system

Split bamboo for the veranda

Split bamboo seat
hooks

900mm x 800mm  woven rattan 
panel, horizontalwooden louvers, (60-

80 mm dia. bamboo framework and 
diagonal bracing

Bamboo rafters 80-100 mm rafters, Floor 
of bamboo strips 50-60 mm dia. and rattan 

mats

Diagonal wire bracing on 40-60mm diagonal bam-
boo bracing, 80-120 mm Bamboo columns as bear-

ing members resting on concrete foundation
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FIG.148. Large living space (Photo by author) FIG.149. Large living space 3D section (Photo by author)

Size 
Large: 67m2

People capacity

Bed capacity

Storage 
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FIG.151. Medium living space 3D section (Photo by author)

Size 
Medium: 35m2

People capacity

Bed capacity

Storage

FIG.150. Medium living space (Photo by author)
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FIG.153. Small living space 3D section (Photo by author)

Size 
Small: 25m2

FIG.152. Small living space (Photo by author)

People capacity

Bed capacity

Storage
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DESIGN SPECIFICATIONS

Location: Guiuan, Eastern Samar

Structural Load: Wind - Category 5 Typhoon

Earthquake - Magnitude 8 (>8 km from seismic
source)

Building Life Span: Up to 50 years

Gross Floor Area: 750 sqm

Capacity: 350+ persons

Duration: 9 months

Disaster Proof Building

FIG.154. Disaster proof building on site plan

FIG.155. Disaster proof building exterior perspective
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The ‘centre’ will be the catalyst for funding the 
rest of the development. Over when there’s 
not an emergency, it would be dedicated to 
the village for a space to teaching, perfor-
mance, exercise, recreation, and celebrate 
culture such as festivals. 

The Evacuation centre includes:

•Communal area

•Washing Facilities 

•Washroom

•Storage room 

•Service room ( generators )

A building made out of concrete and designed 
to provide temporary accommodation. Build-
ing life span is up to 50 years.113 
Characteristic of the building are:

•Designed to stand 300kph/hr wind

•UN design cannot be changed but can add 
extensions on the exterior but does not have 
to be disaster-proof 

•As for the design, there are guidelines and re-
strictions that needs to be followed; therefore, 
the structure won’t be part of my architecture 

FIG.156. Evacuation centre template design- Lower floor 
plan (Photo by UNICEF) 

FIG.157. Evacuation centre template design- Upper floor 
plan (Photo by UNICEF) 

FIG.158.Key disaster mitigation design features (Photo 
by UNICEF) 

113 UNICEF. Building Safe Spaces For The Community: A Practical Guide 
for Constructing Disaster-Resilient Community Evacuation Centres in the 
Philippines, 2017.
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A workshop will be available to the women but 
with training assistance. 

In addition, the training is not only for building 
but also for repairs for extension after a disas-
ter, possibly rebuilding.

Workshop

FIG.159. Workshop on site plan

FIG.160. View shaft 3 - Workshop treatment area (Photo by author)

view shaft 3
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It is located in the centre and the northwest of 
the site.

Shared open kitchen with storage, where 
women can eat together, and train in food 
preparation and processing.

Its construction is self-built and similar to the 
market construction. 

Kitchen

FIG.161. Kitchen on site plan

FIG.162. Kitchen floor plan (Photo by author)

1

2

3

4

1 Storage

2 Security office 

3 Washing & cooking

4 Dining

view shaft 4

view sh
aft 

5
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FIG.163. View shaft 4 - Dining area (Photo by author)
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FIG.164. View shaft 5 - Training and food preparation 
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The admin is positioned adjacent to the road, 
and it is on the northeast of the site. It is strate-
gically placed next to the two-access point 
for security and surveillance purposes, and it’s 
also where potential villagers and visitors can 
access the site. 

The space has multiple gates to control the 
people coming in and out of the village. Its 
also where the Local Government (LGU’s), 
Non-Government Officials (NGO’s), People’s 
Organisation, social workers, nurses, and the 
volunteer will be situated.

Administration

FIG.165. Administration & security on site plan

FIG.166. View shaft 5 - View looking into the village entrances and admin behind the fences (Photo 
by author)
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FIG.167. View shaft 6 - Administration exterior perspective (Photo by author)
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FIG.168. Administration Floor plan (Photo by author)

1 Vertical structure- security 

2 Security office 

3 Interview room

4 Waiting area

5 Clinic

6 Office & storage for records

7 Meeting room

8 Toilet

9 IT room

ROAD

STAFF
PARKING

GATE 1

GATE 2

1

2

3

4

5

6

7

89

Its structure is similar to the market, 
and although it is not built on the ter-
races, unlike the other buildings on the 
site. These buildings are still built on stilt 
and connected by bridges for ventila-
tion reasons.

view shaft 5
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The farm is the whole site and could also be ex-
tended in the future since the site is not locat-
ed in a limited and restricted area. The women 
will be responsible for the planting, propaga-
tion, and harvesting. Moreover, they will also 
raise the crops for the whole village, medical 
use, animal food, and market consumption. 

The poultry and farm are where the women 
and children can gain practical and livelihood 
skills which they can utilize for gainful employ-
ment for when they get back to the society. 

Poultry includes raising chicken, duck, cow, and 
goat.

Poultry and Garden

FIG.169. Poultry and farm on site plan

FIG.170. View shaft 7 - Poultry (Photo by author)

view shaft 7
view shaft 8
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FIG.171. View shaft 8 - Garden (Photo by author)
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7.2 Programmes and Requirements

Fig.172. Table showing all the structures, capacity, and features within the village

Features Area CapacitySpace

Living spaces 

Disaster proof builidng

Main office/ security

Medical

Craft, building workshop and 
bamboo treatment area

Large: 67m2

Medium: 35m2

Small: 25m2

312m2

87m2

21m2

290m2

Mixed women and children

Shared by the whole village 
Capacity: 350+ persons 

1 x reception 
1 x waiting room
1 x interview room
1 x meeting room

1 x nurse

Tools

Visiting trainer 

Temporary living spaces for the women 
and children

Different sizes because of children

Use for emergency,If not in emergency:

•Training
•Classroom for children
•Performance 
•Festival 
•Evacuation centre 

Secure document storage, security, 
security linked in case of a problem

First aid and triage 

Fixes and hand tools & safety PPE



117

Features Area CapacitySpace

Poultry

Amphitheater

Market 

Kitchen

Bathroom

Staff and visitors living spaces

40m2

60m2

295m2

180m2

35m2

70m2

Chickens, pig, goat, and duck

Approx. 30 people

Self-managed

2 x storerooms
1 x washroom
1 x garbage 

Self-managed
1 x Dining
1 x Food processing
1 x Washing
1 x Training
1 x Storage

Shared by at least 16 people per 
bathroom

Shared by 6 people

Food for the village and community

Open-sided for cooling 

For selling agricultural goods and hand-
made crafts

Charcoal & gas 

Bathroom and toilet

Living, communal space and toilet
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FIG.173. Site section concept stage (Illustration by author) 

8.0 Conclusion8.0 Conclusion
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My role as an architect would not be to try and 
produce an immaculate piece of architecture 
that would be entered for awards. Rather, I 
see my role as providing guidance for women 
to be able to obtain materials and assemble 
buildings that would provide shelter in a trop-
ical climate. A place that will be continually 
changing and growing as necessary. What I 
have designed is a vision, of a snapshot in time, 
of a community that would continually be 
developed. 
The main design challenges have been at two 
different levels. Firstly, to design a master 
plan that is driven by the terrain, the need for 
security, the need to produce food, the need 
to maintain contact with the outside world, 
and the need to learn skills. The second is to 
provide detailed guidance on how to plan and 
assemble buildings down to the last detail. To 
achieve this, I have produced an instruction 
manual that illustrates, on a step-by-step basis, 
how to build their own houses.

The site has been carefully selected as it has 
several advantages. These include a location 
outside the town (giving it a degree of securi-
ty) but close enough to allow the market to be 
within reach of the public and, thereby, com-
mercially viable. The site also has significant 
natural resources, including timber, bamboo, 
clay rocks, and fertile soil.

The purpose of this research and architec-
tural proposal is to address the issue of the 
break-up of families in the Philippines that oc-
cur following disasters, in particular typhoons 
that are increasing in frequency and severity 
with climate change. As discussed in Chapter 
2.1.1 Effects of Natural Disaster on Women 
and Children, the loss of income for poor 
families has led to a growing sex trade and 
abuse of women and children who leave their 
villages in search of food and shelter.

The main aim of this project has been to 
design a refuge for these women. However, 
it is far more than a refuge; it is a place where 
women can become empowered by training 
and learning life-skills. This would include con-
structing their own accommodation, growing 
their own food, preparing food for sale, and 
selling their produce in their own market.

It is intended that the project should be as 
realistic as possible, both financially and ar-
chitecturally. It is unlikely that there would be 
any significant funding from the government 
for such a project. But the United Nations are 
very likely to fund an evacuation centre (pro-
vided it is to their specifications). That would 
be the catalyst for the project. Thereafter, 
materials would need to be sourced locally, 
and the project would be self-built.

The site is arranged in a hierarchy of security. 
Those spaces that need public access are on 
the lower part of the site, adjacent to the pub-
lic road. This includes the market, entrances, 
security, health, and administration areas.

Further up the hill, it becomes more secure, 
and this is where the educational buildings are, 
which include the kitchen, auditorium, and 
workshop.  Right at the top of the site is the 
most secure place where the living units are 
arranged in clusters. Security is achieved on the 
public road by fences. However, to avoid the 
site being perceived as a fortress or prison, the 
remainder of the site is protected by terraces 
made from local stone and clay. While this 
might not be the most secure way, it would be 
inappropriate to put barbed wire around this 
village and give the women a sense of impris-
onment. 

In the centre of the site is the evacuation cen-
tre that is designed and funded by the UN. This 
can be used by the wider community in the 
event of a likely disaster. However, at other 
times it would be used by and managed by the 
women. This centre is not my design and may 
look incongruous amongst bamboo construc-
tion. But it is an essential part of the master 
plan and is there to save lives and not to win 
architectural awards.
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Hopefully, the aim of this project is achieved 
by not only offering simple solutions to the 
present challenges faced by women and chil-
dren, but also through the solutions that have 
been tailored to address these challenges and 
problems to provide a productive, secure, and 
healthy village for the women and children in 
Mindanao. 

While the evacuation centre is designed to 
withstand 300kph and is constructed of rein-
forced concrete, there would be inadequate 
funds to design any of the other buildings to 
withstand these wind speeds. Therefore, they 
are made from locally sourced materials that 
are simple to construct, repair, and relatively 
cheap. The assumption being that, in a very 
strong wind, they would have to accept that 
buildings would be damaged and need to be 
repaired. However, with appropriate training 
and having a workshop and materials on the 
site, buildings could be quickly repaired at a 
low cost by the women in this community. 

What I have designed is a village at a given 
point in time. It could expand in different direc-
tions, and the community itself could decide 
how this is to be done and carry it out them-
selves. The idea is that the women would stay 
for a limited period, depending on their needs, 
but they would eventually go back to their 
own communities as more confident, skilled 
members of society. They would return em-
powered with the ability to work cooperatively 
and competently with the skills to plant, grow, 
sow, reap, build, repair, cook, and sell.
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FIG.174. Amphitheatre concept stage (Illustration by author) 
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FIG 150. Medium living space (Photo by author)

FIG 151. Medium living space 3D section (Photo by author)

FIG 152. Small living space (Photo by author)

FIG 153. Small living space 3D section (Photo by author)

FIG 154. Disaster proof building on site plan

FIG 155. Disaster proof building exterior perspective. UNICEF. 
Building Safe Spaces For The Community: A Practical Guide for 
Constructing Disaster-Resilient Community Evacuation Centres in 
the Philippines, 2017.

FIG 156. Evacuation centre template design- Lower floor plan 
UNICEF. Building Safe Spaces For The Community: A Practical 
Guide for Constructing Disaster-Resilient Community Evacuation 
Centres in the Philippines, 2017.

FIG 157. Evacuation centre template design- Upper floor plan. 
UNICEF. Building Safe Spaces For The Community: A Practical 
Guide for Constructing Disaster-Resilient Community Evacuation 
Centres in the Philippines, 2017.

FIG 158. Key disaster mitigation design features. UNICEF. Build-
ing Safe Spaces For The Community: A Practical Guide for Con-
structing Disaster-Resilient Community Evacuation Centres in the 
Philippines, 2017.

FIG 159. Workshop on site plan

FIG 160. View shaft 3 - Workshop treatment area (Photo by au-
thor)

FIG 161. Kitchen on site plan

FIG 162. Kitchen floor plan (Photo by author)

FIG 163. View shaft 4 - Dining area (Photo by author)

FIG 164. View shaft 5 - Training and food preparation area

FIG 165. Administration & security on site plan

FIG 166. View shaft 5 - View looking into the village entrances and 
admin behind the fences (Photo by author)

FIG 167. View shaft 6 - Administration exterior perspective (Photo 
by author)

FIG 168. Administration perspective (Photo by author)

FIG 169. Poultry and farm on site plan

FIG 170. View shaft 7 - Poultry (Photo by author)

FIG 171. View shaft 8 - Garden (Photo by author)
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FIG 172. Table showing all the structures, capacity, and features 
within the village

FIG 173. Site section concept stage (Illustration by author) 

FIG 174. Amphitheatre concept stage (Illustration by author)
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Introduction
This document is proposed as a working instruction manual to be used on the building site by the women of the community. It is 

intended to make the women independent, self-reliant, confident and to teach them new skills.

It is a step-by-step guide that illustrates the type and quantity of materials as well as the tools that will be needed. It then illustrates, 

from the foundation upwards, the sequence of work in a logical progression.

Materials selected are locally sourced and easily available. The jointing techniques can be practiced in the training workshop before 

full-scale work starts. 

The construction detailing has been compiled from many different sources (see bibliography) and adapted for the Philippine climate. 

As an architect, I see this instruction manual as an ever-evolving document and that the role of the architect in this project as that of 

a ‘barefoot’.

However, the roof construction and detailing are my own and of special importance as the roof has many conflicting requirements. 

For the overwhelming majority of the time, roofs are needed not only to protect from vertical rain but also wind-driven rain. Roofs 

are also needed to shade the walls of the building and to provide a sheltered external area in the tropical climate. Because of this, 

overhanging roofs are traditional and functional. However, from time to time, a cyclone will pass, and overhanging roofs become 

vulnerable. Flashings, gutters, and ridges (costly components) are the first to be swept away.

I have designed a roof that I hope will improve on traditional designs and provide greater resilience. Firstly, the roof has no flashings, 

no external gutters, and no ridge flashings. This is achieved by gently inverting the roof to an internal gutter (made of corrugated 

iron). Secondly, the eaves are tied down by bracing to the mainframe of the walls, thereby reducing the impact of uplift on the roof.

In the event of a powerful cyclone, it is unlikely that any roof of any building (built to a normal budget) will survive. Only the UN 

disaster shelter is likely to remain intact. However, the roof I propose is easily rebuilt and could re-use sheet material that is not too 

badly damaged. 
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Local Filipino terminology

Bahay kubo/ Balai- nipa Hut/house

Bakal na bubong- corrugated metal roof

Banig- woven mat

Bilang- quantity

Bintana- window

Halige- house posts

Kahab-an- connects the bottom ends of the rafters together

Kilo- rafters

Lagari- handsaw

Lubid- rope

Pala- shovel

Palatpat- bamboo strips tied on to the rafters with rattan vines as the mainsup-

ports of the roofing

Patukuran- beam laid over the yawi at right angle, thus completing the perimeter.

Pintuan- door

Playwud- plywood

Pundasyon- foundation

Sahig- slatted floor. Rattan or bamboo strips tie the different parts to each other.

Soleras- floor joists are laid

Sukat- dimension

Yawi- master beam which runs from one post to the other and is lashed to with 

rattan

1
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Tools & Materials

Handsaw(Lagari) Fret saw & metal sheers

GI wire (rope alternative)

Drill & bits

Bamboo(Kawayan)

Chainsaw Corrugated roofing (Bakal na 
bubong)

Shovel(Pala)

Hand tools

1/4-inch diameter manila rope 
(Lubid)

Radial splitter

‘J’ bolts, nuts & washer

2
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CodeBamboo Types

Giant Bamboo - 
Dendrocalamus 
asper

Kauyan Tinik - 
Bambusa blumea-
na

or

Kauayan killing - 
Bambusa Vulgaris

Laak – Bambusa 
Philippinesis or 
Sphaerobambos 

Kayali - Gigan-
tochloa atter

Buho – Schizos-
tachyum lumam-
pao

Corrugated metal 
sheet

Plywood

Foundation 

Wall and roof 
framing structure

Split bamboo- roofing

1/3 split bamboo- flooring

Floor framing

Foundation bracing

Roofing

Flooring

10-20

10-20

6-10

5-8Approx. 150

Approx. 120

Approx. 60

Approx. 55

Approx. 12

Approx. 14

5-10

4-8

A

B

C

D

E

F

G

Name (part of the builiding) Qty. (bilang) Diameter (cm) Dimension (sukat)

Materials & Quantity

x 27 = 800mm x 3m

Combinationp 6m & 2.2m

9m

3m

6.5m

3m

3.6m

2.4mm x 1.2m

x18  = 800mm x 2m
45 sheets

25 sheets

3
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Bahay Kubo Axonometric

Corrugated metal roofing (Bubong) 

Split (Palatpat) / halved clum roofing

Foundation (Pundasyon) & bracing

Window (bintana) 

Door (pintuan)

Floor (Sahig) framing

Wall (Pader) framing 

4
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Construction Process

Step 1: Concrete foundation. Step 2: Bamboo column- 
made of code A bamboo.

Step 4: Floor framing- made 
of code C bamboo.

Step 7: Flooring- plywood & 
woven rattan/bamboo

Step 6: Wall + Roof framing- 
bamboo D and wire.

Step 9: Lower roof-made of 
code E bamboo.

Step 10: Upper roof- code F 
with code G connections.

Step 5: Wall Framing- made 
of code D bamboo.

Step 8: Walls- woven bamboo.

Step 3: Diagonal bracing- 
made of code B bamboo.

5
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Foundation (Pundasyon) & Bracing

The first cut is made with an angle of 45° starting at the end of the 

Finally, the inner edges of the fish mouth joint must be sanded or 
carved out, and the tips must be rounded. This is to create a better 

fit at the time of assembling the bamboo foundation.

A
B

B

M
at

er
ia

ls

Don’ts...

Bamboo types and quantity:

Bamboo angle cutting (beveled)Step 1

B- Approx. 12

A- Approx. 14

6
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A

C
C

B

Type A bamboo post

Type C bamboo master 
beam

Type C beam

Lashing with manila 
rope

Knee bracing

Bamboo pin

Lashing with rope

A

B B

Type A bamboo post embedded 200mm deep in 
concrete foundation.

Bamboo pin

300 deep concrete  founda-

Ground level *Tar or creosote treat-
ment at the bottom of 

the  post is required.

knee bracing for lateral  resistance

Upper diagonal bracing detailFoundation and lower diagonal bracing 
detail

Step 2 Step 3

7
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Floor (Sahig) Framing

M
at

er
ia

ls

Don’ts...

Material types & quantity:

A

A

C
C

C C

Step 4

Bamboo post(Haligi)

Bamboo pin below the master 

Diagonal lashing(manila  rope) 

Master beam(Yawi) 
over the pin

Bamboo post  and master floor beam

C- Approx. 55

Approx. 120

E- 1/3 split bamboo- flooring

G- 25 sheets

8
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C

C

C
C

A

Step 5

Place the bamboo 80-100Ø 
beam(Patakuran) 

Step 6

Place the 60Ø floor joist (Soleras) 
perpendicular to the beam under-

A

C

C

C

C

Bamboo floor beam Floor joist

9
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Step 7 Step 8

Split bamboo (Sahig). They 
can be fixed directly to the 
joists in the case of tying or 
nailing, or a timber batten can 
be fixed to the joist before-
hand to facilitate nailing.

Nail in an angle to avoid it from 
sticking out

Mats (banig) should not be fixed by direct 
nailing, but are held in place by bamboo 

strips or timber battens tied or nailed over 
the top.

12mm plywood stiched 
with rope (string) to 
bamboo joists. wire 
recessed into the ply-
wood (playwud)

12mm plywood

Manila rope into the 
plywood

E

E E
C

C

G

C

A

C

C

C

Split bamboo flooring Plywood & woven bamboo flooring

Detail: step 17-24

10
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Bamboo pin

Yawi (master post) Detail: step 4 

Detail: step 5 

Detail: step 6 

Detail: step 7

Detail: step 8

Haligi (foundation post)

Use fret saw for round corners

Patakuran (bamboo rafter)
Beam laid over the yawi  at right angle, 

thus  completing the parameter.

Soleras (floor joist are laid over the 
400mm crs. min. beam)

Sahig (split floor)

12mm Plywood

Banig (woven  bamboo/rattan mat for 
flooring)

E

G

C CC

C
C

CC

A

Overall Floor detail 
Axonometric

11



155

Wall (Pader) framing

M
at

er
ia

ls

Don’ts...

Bamboo types & quantity:

Step 9

Step 10

Drill a 80mm diame-
ter single hole in B1 
and 60mm dia. in B2

Place the bamboo 
into the holes that 
was previously 
made

B1

D DA
A

B2

B1

D- Approx. 40

12
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Step 11

Wall Framing Interior Detail

D2- Upper bracing- angled joints 
with integral tenons

D3- Lower bracing- saddle detail 
applied to horizontal framing

D
D

A A

A

A

Lintel

Window sill

Bamboo pin

Elevation

Elevation Elevation

ElevationPlan

Plan

Plan

Bottom  
plate

Top plate

Diagonal 
bracing Diagonal 

bracing

Diagonal 
bracing

Top plate

Sill plate

Foundation 
post

Foundation 
post

D3

D1

D2

D3

D6

D1

D1

D1- Foundation post to top plate or 
sill plate connection (2 options)

A

A

A

A

A

D

D

D

D

D

D

Top: manila rope wrap 
around bamboo pin

Bottom: bamboo with 
drilled hole wrap around 
with rope

A

A
C

C

C

Bamboo post and diagonal bracing

Detail: step 10 

13
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Wall Framing Exterior 
Detail

AA
A

E

C

B

D

A

D

C

Floor to wall elevation

Bamboo post

Woven wall

Bottom plate

12mm plywood

Split bamboo floor

Diagonal bracing

Floor joist

Floor beam

E

A

C

Floor to wall section 

Bamboo post

Bamboo pin

Diagonal bracing

Bottom plate
Woven mat

Joist

Floor beam

12mm plywood

Lashing with rope

split bamboo to 
hold woven wall

900mm x 900mm 
grid woven rattan 
wall

Split bamboo

Step 12 Fixing exterior woven wall onto the 
frame

Bamboo post
Split bamboo 
Manila rope-

lashing

Bamboo pin 

D4- Bamboo post and woven wall 
connection detail

D1

D4

D3

D2

D5E

A

Detail: step 4-6 

Detail: step 9-11

Detail: step 
17-24

14
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Wall Framing Alternatives
Woven bamboo 
Woven rattan
Bamboo ply
Corrugated metal

D5- Bamboo post and woven wall 
connection detail

E

A

A

A B

C

Main post

Split bamboo
Corrugated metal

Bamboo post

Bamboo pin

Rope

Detail: step 4-6 

15
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Window (Bintana) and wall (pader) framing details Window (Bintana) structure

A

A A

Lintel

Lintel

Window 
frame

Window sill

Window in hinge

Woven wall

Bottom  
plate

Top plate
‘J’ Hook

Double bamboo for 
hinging

Window sill- double 
stud

Window frame

Double bamboo for 
hinging

Window 
structure

Window sill

Window frame

‘J’ Hook as window lock
Diagonal 

bracing

D
D

D

Detail: step 11

Detail: step 10

Step 13 Window details (hinge)

D6- Awning window detail 

D6

D2

D3

Close Open

16
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Door (Pintuan) framing

A

A A

A A

A A

Wall beam

The window is 
placed here

The door is placed 
here

window panel 900 
x 800 Door panel

800 x 2m

Door sill

Door hinge
Wall beam Tied

Floor

Window

covered 
section

open section

Track

Track

Door frame

Door structure
Wooden piece

Ties
with wood without wood

window structure

The structure of sliding 
window moves between two 
parts of the wall on a track 
made with bamboo battens. 
One section is covered with a 
mat and the other is left open 
for the window.

The door sill is fastened to the 
wall bottom plate with bam-
boo pin. The door structure is 
covered with woven bamboo 
mats.

Instead of bamboo, use a piece 
of wood to attach the door to 
the frame.

Note: With all these details, watch out for open ends in the bamboo which can 
house insects. The bamboo ends should be cut near the knots or filled in.

the tracks are attached to the 
window frame with the small 
bamboo piece

window frame with a sliding 
window

bamboo post

D
D

D

D

D
D

Step 14

Window details (sliding) alternative

Window (bintana) framing

D7- Door hinge detail

D7

17



161

Wall framing to roof detailStep 15

Detail: step 4-6 

Detail: step 25

A A A
A

A

C

D

D

D

F

E

B

600mm Corrugated 
metal gutter

Exterior diagonal 
bracing

Manila rope wrap around 
bamboo column and 
bracing

28mm manila rope for 
extra support tied around 
horizontal and diagonal 
member

Corrugated 
metal roofing

Roof bracing and  purlin 
tied with manila rope

Veranda: Split roofing

Bamboo column

Bamboo pin

Bamboo pin

400crs. roofing purlin  tied 
with rope

Bamboo pin

bundled & strapped 
rafter (kilo)

Bamboo post

Upper roofing diagonal 
bracing

Bamboo beam

Wall to roof axonometric Veranda roofing detail

Detail: step 25-27

18
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Bamboo joint cutting (two-ear)

1

2

3

4

5

6

Step 16

Detail: step 4-6 

D
etail: step 15

Detail: step 16

C

D

F

450crs. purlin tied to rafter-
with rope

‘J’ hook

Bamboo column

Bamboo column

Bamboo  beam

6mm manila rope
Bamboo pin

Floor joist

Master beam

Diagonal bracing

Corrugated metal roofing

Joint with one or two ears. Is used to join vertical and 
horizontal bamboo member

Wall to upper roof section
A

A

A

AA

D

Detail: step 25-27

19
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Lower Roof: Split/Halved Clum Roofing

Step 17

Step 18

Don’ts...

M
at

er
ia

ls
•Cut off the bottom end 

of cane to remove the 

hard part with narrow 

joint.

* If the bamboo cane is split 
without first performing this 
process it tends not to be 

split.

•Press the bamboo firmly 

against an unmovable object

E

E- Split bamboo-roofing

Approx. 150

Bamboo types & quantity:

20
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•Be sure to split the 

cane from the thinner 

end with the cutting 

edge of a bamboo 

hatchet positioned in 

the exact centre of the 

bamboo. Marking lines 

will help.

Strike the blade on the 
back with mallet .

•As the cane is split 

further, the splitting line 

will often go off centre.

•To correct this, hold 

the unsplit part of the 

cane, by stepping on it, 

with the smaller por-

tion facing down and 

pull the bigger portion 

upward by hand.

Thick

Thin

•After the hatchet has 

cut into bamboo, strike 

the balde on the back 

gently with mallet until 

cane is split through 

two or three joints.

Step 19 Step 21

Step 22Step 20

21
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•During this process, 

be sure to always check 

the thickness of the up-

per and lower portions. 

Make sure the thinner 

portion always faces 

down.

•Continue this process, 

changing the vertical 

direction of the cane as 

required, until the split 

reaches the other end 

(bamboo). Be sure not 

to rush this process.

• Radial spilitting

• Cane is split in halves 
and quarters and the 
driven apart by a wedge. 

Step 23 Alternate method....

Or

Step 24

22
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Step 25 

Poles split into two halves. Use cicular drill or fret 
saw to cut the grooves.

Placed in an interlocking sequence similar to a 
Spanish tile roofing technique.  

Place bamboo sticks over the bamboo roofing 
and bind them all together for extra support. 

Place bamboo stick 20dia. into the groove and bind 
the bamboo and stick joinery using nylon rope. 

1

3 4

2

Lower roof assembly

E

D

E

23
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Upper Roof: Corrugated Metal Roofing

Don’ts...

M
at

er
ia

ls

Material types & quantity

Step 25 

Step 26 

Corrugated roofing preparation

Cutting purlins

Corrugated metal cut-offs*

Roof framing (purlin) 
measurements

Corrugated metal 
measurements

9.3m x3
8.9m x1

9.
3m

 x
3

8.
9m

 x
1

8.5m x3

8.
5m

 x
3

8.4m x1

8.
4m

 x
1

8.
0m

 x
1

6.
0m

 x
1

4.
3m

 x
1

8.8m x1
8.0m x1

8.
0m

 x
1

7.0m x1

7.
0m

 x
1

6.
0m

 x
1

3.3
m

 x2 6.0m x2

3.3m x2
4.3m x1

*Cut-offs recycled for 
windows, doors or wall 
panels

x 27 = 800mm x 3m
x18  = 800mm x 2m

Corrugated metal (used)

D

F

F- 45 sheets
D- Approx. 20

24
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Step 27 Roof assembly

D D

F F

Purlin 800mm max. spacing‘J’ hookCorrugated 
metal

Rafter (kilo) Optional:  woven bamboo or panel 
for ceiling can be tied around the 
joist with rope

Corrugated metal sheet

Nut, cupwasher & 
bitumen washer

J hook

Purlin

Corrugated gutter support-
ed by purlin with J hook

Bamboo column 
cut in two-ear 
method at the 
top (see step 16) 
and tied with rope 
around the bam-
boo pin and rafter

Rafter supporting the purlin 
at both ends of building

600mm

50mm 
overhang

70
m

m
de

ep
The J bolts shall be galvanised and 
have minimum 6 mm diameter. J 
bolts shall hold up to atleast half 
the diameter of bamboo purlin.

The spacing between two con-
secutive J bolts shall not be more 
than 450mm max. 

The spacing between two con-
secutive J bolts shall not be more 
than 450mm max. 

Roof structure section

R1

R1- Corrugated and 
purlin connection with 
J hook

R2

R2- Roof gutter detail

R3

R3- Roof framing and bamboo 
column connection

Detail: step 16

26
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