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TRANSITIONS 
A proposal for emergency shelter and transitional housing after disaster in Vargas, Venezuela 



Preface 
"A global effort to provide a network of shelter after disaster planning, as part of a locally-based, cohesive and 

integrated disaster strategy, is the logical and attainable solution." 
-Robert Kronenburg 
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Thesis Statement 
The process of recovery after a natural disaster can be inspired and quickened through the immediate use of 

emergency shelters and community development. By designing these units to be transitional from shelter to permanent 
housing, victims are able to stay in one place and re-develop their lives. 

Scope of Project 
Transitions aims to create a transitional housing unit that will be developed in two phases. First, the unit will 

provide immediate shelter from the elements, as well as a place for families and their belongings. Using this unit as a 
base, the second phase will be a transition into a permanent housing unit that can be added to later. 

Context Statement 
In 1999, the state of Vargas in Venezuela was hit by heavy rain for over two days which triggered extensive 

mudslides, killing about 20,000 people. The aftermath of this catastrophe was chaos and confusion, with aid that was 
slow to arrive in most areas and bodies buried underneath the mud for weeks to come. 
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THEORY 
"The twin desires - to return to one's home, and to remain with one's family - appear to be so powerful, particularly in 
periods of stress, that people wi ll tolerate any degree of discomfort to achieve them."1 

- Ian Davis 
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Theoretical Hypothesis 

A natural disaster can cause several reactions within a community. For many there is emotional pain in response to the loss of friends or family and destruction of 
homes. For others there is fear or chaos. For some however, there is a positive comeback; action. Underlying all of these responses there is a basic human instinct that 
tells one to react to a significant change in one's surroundings or community. In his book, Disasters and Development, Frederick Cuny examines how a community handles 
stressful or unusual situations.2 Through "coping mechanisms," or internal social structures in a community, victims are able to better deal with a natural disaster that may 
have had a considerable effect on the way that day-to-day life is carried out. Internal coping mechanisms can consist of families, extended family, religious organizations, 
clans, and villages or local governments.3 These internal and usually informal mechanisms are most effective for rural communities, whereas external mechanisms, which 
are more formal, such as relief aid organizations, are more effective for urban and dense areas. The reason behind this, as Margaret Kieffer states, is that "in any coping 
situation, that which is most familiar will enhance the coping mechanism and its ability to operate. "4 For more rural areas, these are the social units formed by family, 
friends, or a religious group. Family, whether immediate or extended, is the most basic of these social units and when in need, this is to whom people will most likely turn. 
Families, relatives, and neighbors will provide assistance such as shelter, food, clothing, and possibly a shared role in the rebuilding process. When disaster strikes a com
munity, many also look to religious institutions for organization, distribution of goods, and leadership. These religious entities also play a crucial role in comfort and support 
in the days and months following a disaster. Yet another internal group is that of a political organization. These groups are often looked to for leadership and distribution of 
goods much like religious institutions, but they also take on the role of supervisor for community events such as evacuation or rebuilding, and can be called upon for protec
tion. 4 Also, they are the key providers of information to the community and usually are the sole providers of necessities including land for rebuilding, tools and equipment, 
and planning for new communities. External mechanisms, including relief organizations can be helpful as well, but must be careful not to overwhelm the situation. About 
these Kieffer says, "Strong external influence may act, often inadvertently, to break up internal coping mechanisms and their effectiveness. ·s By this she means that too 
much aid may destroy a delicate balance that is a natural reaction within a community. External groups are often so focused on providing goods to an injured people that 
they overlook the actual needs of the victims and ignore the cultural differences that exist. A common myth is that disasters wipe out all traces of normal behavior and 
therefore all of the above coping mechanisms can no longer function correctly. In fact, rather than hinder a community, a disaster often boosts these social groups to spon
taneously come together and act in their own best interests.7 

After examining these methods for coping with a disaster, the importance of the existence of a community after a tragedy becomes apparent. Without a societal 
group to back individuals, the recovery process is slower and may not be as strong as that of a community-based society. Another common myth is that people who imme
diately return to the wreckage of their homes disrupt the organized efforts of reconstruction .a Contrary to this belief however, this inhabitance is actually the first step to
wards rebuilding their lives. As Robert Kronenburg states in his book, Houses in Motion, these citizens are "staying close to their belongings to protect them and maintain 
their personal geographical identity."9 This oft seen situation is the initial reaction of people with high levels of initiative to help themselves; finding salvaged materials to 
create rough shelters near their previous homes where their personal coping mechanisms begin to execute a recovery. In addition, these people remain in their devastated 
homes because their day-to-day existence and delicate social groups are the most important relationships in their world. Relationships that are seen within communities 
may consist of fragile economic structures, interaction with nearby residents, and affiliation with religious institutions. Because of these pre-established connections, it is 
important for the existing and future residents of a community to be ingrained in the planning and rebuilding phases. If a temporary shelter settlement is to be provided by 
an external organization, the planned inhabitants of the establishment should be consulted about the design, erection, and layout which should be based on previous com
munal, social, and family groups.10 A commendable example of this implementation can be seen in Frederick Cuny's layout for El Coyotepe camp in Nicaragua. By using 
family clusters and localized cooking and sanitation units, the occupancy of the camp was raised much higher than camps that were based on a military layout that did not 
embrace the social groups of the culture.11 However, no matter the relief settlement, forcing survivors of a disaster to leave their surroundings and belongings destroys local 

1. Ian Davis. Shelter after Disaster. (Oxford: Oxford Polytechnic p, 1978), 61 . 
2. Frederick Cuny. Disasters and Development. (New Yori<: Oxford up, 1983), 80. 
3. Ibid. 
4. Ibid, 84. 
5. Ibid, 83. 
6. Ibid, 84. 
7. Ibid, 86. 
8. Robert Kronenburg. Houses in Motion. (Great Britain: Academy Editions, 1995), 96. 
9. Ibid. 
10. Ibid, 100-101. 
11 . Davis, 55. 
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initiative "which is a highly therapeutic process following the trauma of a disaster. •1 

In response to a disaster, there are several styles that an agency may employ to distribute aid to communities in need. The style, or program, that is utilized will 
strongly influence the outcome of the situation. If the most important factor of the response is speed, a "quick and dirty" approach may be taken.2 Focused on a quick ap
proach with massive amounts of material aid, the objective is to cover an area with as much relief as possible as quickly as is feasible and then withdraw with the fewest ties 
that they can. The decisions in this method are made by the donor and the participation of the victims is not encouraged. Because of this, the aid is often inappropriate to 
the needs of the population, and sometimes goes unused. A second approach would be to respond with little or no planning; filling requests as they come in. This method 
may be slower, but the response is custom tailored to the needs of specific communities. A third type of response is to use a disaster to implement processes of rehabilita
tion and reconstruction, sometimes called "development through disaster."3 A problem here is that often the priorities of the agency, re-development for example, are not 
always the same as those of the victims, and the potential for change may be less than the agency had originally believed. With this type of response there are sometimes 
too many goals to be accomplished during the transitional phase. The fourth, and final, method of aid is called "planting the seed."4 Potentially the most responsive pro
gram to the needs of the victims, planting the seed consists of awareness that this transition is a slow process for communities. Therefore, it limits its opportunities for 
change to be proportional to the ability to change and emphasizes processes rather than products for relief. There is an emphasis placed on rebuilding an environment for 
living as well as developing an infrastructure that will stand on its own after the program has been terminated and the money from aid has run dry.s To prepare further for 
the end of the relief, there is establishment of community leaders and organizations, all the while encouraging the victims of the disaster to participate in the process. When 
paired with a "single sector approach," which focuses all of its efforts and resources into one area of relief rather than trying to aid across the board, a very successful pro
gram can be created.s The "single sector" approach uses several methods to attain its goals, and aims to create several activities and parts of relief which are complemen
tary. For example, Cuny says, "A typical housing reconstruction program might include provision of building materials, training of home builders, and making housing loans 
and grants available."7 

In his book, Shelter after Disaster, Davis says "It is important to emphasize at the outset that shelter must be considered a process, not as an object. A specific 
product may form a part of the process. •a While some believe that this post-disaster recovery process consists of four phases; emergency shelter, temporary shelter, tem
porary housing and permanent housing, 9 others have shortened the process down to just two phases to lessen the strain on the victims of the disaster. In this view, the two 
phases that transition from emergency shelter to long-term, permanent housing should exist simultaneously. The first phase should focus on temporarily sheltering those 
who have lost homes to a disaster. Though very important, this is not the main focus of the entire program that is implemented. Rather, the concentration should be on 
quickly providing all victims with a form of "transitional" housing, or a semi-permanent shelter that will be able to move from transitional to permanent through rebuilding and 
additions as materials and funds become available. The first phase, which can consist of tents, existing public buildings, or extended family as a form of shelter in this case, 
is viewed as a fallback when semi-permanent housing can not be provided right away.10 Though it is not always a feasible solution, the ideal situation would be to skip this 
fallback shelter altogether because it has been shown that sufficient shelter, when in use by victims within the first few days, can prevent further distress, illness, or even 
death. Therefore, the shelter is best utilized when it is made available immediately to those rendered homeless. However, most villages do not have materials on-hand to 
rebuild their entire community because they are not financially able though it is possible for villages or small communities to stockpile tents or other forms of emergency 
relief such as plastic sheeting .. 11 The money it takes to provide this type of planning may outweigh the payoff in some areas, but in places where disasters have been 
shown to be a recurring event, having a plan in place could potentially save thousands of lives. Kronenburg says that "disaster relief can without doubt be made more effec
tive through systemized planning and management carried out in the event of a disaster rather than in response to it,"12therefore justifying the costs of such stockpiling. 

1. Lloyd Kahn. Shelter II. (Solinas: Shelter Publications, 1978), 17. 
2. Frederick Cuny. Disasters and Development. (New York: Oxford up, 1983), 159. 
3. Ibid, 160. 
4. Ibid. 
5. Ibid. 
6. Ibid, 161 . 
7. Ibid. 
8. Ian Davis. Shelter After Disaster. (Oxford: Oxford Poly1echnic p, 1978), 33. 
9. Joyce Levine, Ann-Margaret Esnard, and Alka Sapat. . "Population Displacement And Housing Dilemmas Due To Catastrophic Disasters." Journal Of Planning Literature 22 (2007): 8. 
10. Ian Davis. Shelter After Disaster. (Oxford: Oxford Poly1echnic p, 1978), 65. 
11 . Robert Kronenburg. Houses In Motion. (Great Britain: Academy Editions, 1995), 99. 
12· Ibid, 96. 



Important Issues 

Derived from the ideas mentioned, there are a few important issues that need to be addressed by the relief solution: 

+ The solution which is proposed must be based on a community, preferably the community from which the victims were removed. By emphasizing the 
relationships that were already established, the rebuilding process will be stronger and quicker. When conditions allow, families should be allowed to live near 
their existing homes and property. When this is not possible, victims should be encouraged to participate in the distribution, erection, and positioning of their 
emergency shelters so that they can emulate the communities and relationships that they inhabited previously. 

+ The style of the program that is implemented can determine the outcome of the rebuilding process. If the program uses too much money or aid for the initial 
response, there will be little left for the rebuilding process to follow. In addition, if the aid is spread too thin across too many areas of recovery, the quality of 
relief will not be as helpful to those in need. 

+ The focus of the rebuilding response must be on a transitional process. There should be multiple phases working together to house those in need and begin 
rebuilding homes and recovering lives. In addition to an initial emergency response that will shelter victims there should be a transitional phase that helps to 
establish a permanent home for those affected by disaster. 
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Potential Design Requirements 

+ Potential Design Requirement: Community Layout 

If planning a community in response to a disaster, several components would need to be considered while victims are living in emergency shelters, rebuilding or 
building homes. One of these components would be shared units such as community kitchens or bathrooms. If more expensive units or units which house 
plumbing or sanitation systems are shared, the cost is lowered. Another component would be the living units themselves. These could be either single family 
or multi-family, or perhaps mixed use, housing several children, singles, or seniors in one unit. In addition to these would be designated areas where residents 
would be allotted space within close proximity to their dwellings to introduce small businesses or begin selling services or goods, therefore encouraging local 
economy to re-establish itself. New or rebuilt communities will desperately need public buildings such as schools, churches, and medical facilities as well. 

+ Potential Design Requirement: Participation in Program Implementation 

Once a program is chosen, resident participation is a key factor in the success of that program. Without their cooperation, the program may not stand on its 
own. Ways that residents can participate are by being encouraged to set up their own social groups, organizational structures, and affiliations. These resident 
groups will know better where help and money are most needed and who in the community is capable of which jobs. 

+ Potential Design Requirement: Participation in Response and Planning Phases 

As discussed above, resident participation is a key factor in the implementation of a program. In addition to this, their action in the response and planning 
phases is also very important. Citizens should be involved in the distribution of goods and shelter, as well as consulted about how to proceed with the steps for 
rebuilding their communities and homes. Involvement in the planning phase should focus on the siting of distribution centers for materials and consultation in 
matters concerning the placement of new buildings such as schools, medical facilities, or churches. 

7 



Case Study: Programa Kuchuba ' I, Guatemala 

"Give a man a safe home and you have housed his family - but train him how to build his own safe house 
and you have housed his family, and very probably his children's families, and his relatives and friends." 1 

Programa Kuckuba'I was a program directed by Fred Cuny in response to the massive earthquakes of 1976 in Gua
temala. In the area that the program covered, approximately 90% of the existing structures were either destroyed or substan
tially damaged and were part of small rural villages and towns.2 Some of the unique aspects of the project were that it did not 
aim to rebuild the community. Instead, the goal was to support local organization and promote earthquake proof structures 
that embraced local building techniques and traditional materials. 

One of the biggest pieces of the program was an intense educational movement. Wall charts, simple "how-to" com
ics, and built examples were all provided to the community in order to teach locals to build a safe house. Once a built exam
ple was erected in a village, it often became the focus of further education and also provided a community center for activities 
centered on rebuilding. It was stressed throughout the program that the victims were to be involved in the planning phases as 
well as the implementation. 

Oxfam and World Neighbors, the implementers of the program, knew that if they had simply provided the people 
with the materials to rebuild rather than teaching them new, safer, construction techniques, they would have simply rebuilt the 
same unsafe structures that they had inhabited previous to the disaster. Rather, Oxfam and World Neighbors chose to use 
they approach of teaching, and providing safety for the future of the community. 

1. Ian Davis. Shelter after Disaster. (Oxford: Oxford Polytechnic p, 1978), 36. 
2. Frederick Cuny. Disasters and Development. (New York: Oxford up, 1983), 164-193. 

Fig 1 : Devastation in Guatemala 

Fig 3: Map of program focus 
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Top Left: Fig 4: Example of the comics used to educate citizens about safe 
reconstruction techniques 

Top Right: Fig 5: Using wall posters to illustrate safe building techniques to local 
village residents 

Bottom Left: Fig 6: A local builder demonstrating to another resident how to build safely 



CASE STUDY: Tent layout for San Pedro 

Sacatapeqez, Guatemala 

by Military Personnel 

The regimented appearance of this military-based camp for refugees (shown top) discourages the families which it 
is meant for from living there.1 Rather than a warm community feel, the tents provide a feeling of being filed away and victims 
are ripped from their familiar surroundings. Tenants of such a camp should be encouraged to interact and create social 
groups rather than be herded into such an inorganic social structure and a grid layout does not support th is kind of interaction 
and development. Kronenberg believes that "a military layout that puts expediency and perceived efficiency before sensitivity 
to the inhabitants' social, cultural, and historic living patterns."2 He also believes that this high sense of order is simply too 
much to expect from a population that has faced a tragedy such as a natural disaster. 

1. Ian Davis. Shelter After Disaster. (Oxford: Oxford Polytechnic p, 1978), 55 
2. Robert Kronenburg. Houses In Motion. (Great Britain: Academy Editions, 1995), 99 

-- ..... ---..... - . ......... - --
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__.. ............ r ......... . 
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Fig 7: Military tent layout 

Fig 8: Example of military based plan 
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CASE STUDY: El Coyotepe Camp in Masaya, Nicaragua 

Fred Cuny's layout for a camp located in Masaya, Nicaragua, is an instance where town planning meets refugee 
camp. The basic principles that were emphasized were the use of family clusters and localized cooking and sanitation units.1 
This encouraged the formation of social groups that trigger coping mechanisms and help to begin the healing process for a 
community. 

Other camps have been based on Cuny's principles, using previous communal, social and family groups as a base 
and giving the jobs of allocating and erecting the shelters to a self-organized group of future inhabitants. 2 Who else but the 
victims themselves are in a better position to decide where and how their new community should be erected? 

1. Robert Kronenburg. Houses In Motion. (Great Britain: Academy Editions, 1995), 100-101. 
2. Ian Davis. Shelter After Disaster. (Oxford: Oxford Polytechnic p, 1978), 56. 

Fig 9: Design layout by Fred Cuny 

Fig 10: Design layout by Fred Cuny 

Fig 11: Refugee Housing concept, Norway, 1993 
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CASE STUDY: Teddy Cruz: Border-town Housing 

Teddy Cruz has used the shanty-towns along the Mexico I San Diego border, "defined by the negotiation of 
territorial boundaries, the ingenious recycling of materials, and human resourcefulness, "1 as inspiration for a community that 
he hopes will someday replace the sprawling suburbs of North America. Ultimately, his ideas could be applied to the flood
ruined neighborhoods of New Orleans.2 

The project has two parts, a place for families who will be working outside the home who may have small children 
and an area for senior citizens and child care. 

"The first, 'Living Rooms at the Border,' is a mixed-use, high density, 14,000 square-foot plan built around an old 
church. It will be transformed into a community center- including an office for Casa Familiar in the attic. There will 
also be twelve housing units, a community garden, and a central market. The second, for senior housing and child 
care, is connected by an alleyway and includes a semi-public lobby, a restaurant counter, and small private living 
spaces."3 

A delicate balance, the two systems are meant to thrive from one another, emphasizing the relations of the 
community in an innovative way. Younger families are provided with services that they require while out of the home, such as 
child care, while their demand provides the elderly with an opportunity to earn an income without ever leaving their 
community; their work comes to them. 

1. Gary Peterson. 'Teddy Cruz- What Adaptive Architecture Can Learn From Shantytowns.' DesiQn, Ideas, and Reorganization (2006) 1 Mar2008 <http:// 
rs.resalliance.org/2006/03/15/teddy-cruz-what-adaptive-architecture-<:an-leam-from-shantytowns/>. 
2. Nicolai Ouroussoff. 'Border-Town Muse: an Architect Finds a Model in Tijuana.' International Herald Tribune 13 Mar. 2006. 1 Mar. 2008 <httpJ/ 
www .iht.com/articles/2006/03/12/news/shanty. php>. 
3. Dianna Dilworth. 'Cruz Finding New Solutions for Border Living.' Architectural Record. (2006) 1 Mar. 2008 <http://archrecord.construction.com/news/daily/ 
archives/060525cruz.asp>. 

Fig 12: Model of Cruz's plan 

Fig 13: Design idea by Teddy Cruz 
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FACILITY 
"Emergency shelter is temporary and is intended just to provide shelter for survival. Transitional implies something that 
is longer-term and gives you space to carry out livelihood activities rather than just surviving."1 

-Elizabeth Babister, Shelter Advisor 

TEXAS TECH LIRRARV 
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The History of Shelter 

The epistemology of moveable shelters can be divided into three distinct influences; the tipi, the tent, and the yurt. 
In all of these structures human ingenuity can be seen through the way that the creators embraced a diverse set of problems, 
climates, and landscapes. They met specific problems and utilized materials by exploring various construction techniques and 
forms. The following will examine these traditional building types.2 

Ti pis of the North American Indians 

Though there were several variations of the tipi, all tipis followed a similar conical pattern. They consisted of a light
weight frame of poles braced in a cone shape, which was then clad in animal skins, usually buffalo. The poles for the frame 
could be erected in as little as five minutes, and the skin covering attached in as few as fifteen. This economy of time made 
the tipi a successful form all across the northern portion of America. When erected, the poles of the structure were braced at 
a slight angle into the prevailing wind and a smoke flap near the top was used to divert drafts and ensure that smoke from the 
fire was carried out and away from the tipi.3 A dew cloth lined the interior of the skins to a height of about four feet to keep 
condensation from entering the living area and to provide extra insulation from drafts. On the interior, the living space was 
fiercely organized, which is typical of most small or portable living spaces because of the limited space available. This organi
zation system was also practical for the Indians because the contents of the home were constantly being packed up and 
moved to a new location.4 This structure has been adopted all across the West, most likely because of it's simplicity, practi
cality, and "ability to cope with a diverse range of environmental conditions."5 

Tent structures of North Africa 

As Kronenburg says in Houses in Motion, "The tent form possesses great potency as a worldwide symbol of shelter 
regardless of cultural boundaries. "s This is perhaps because they are lightweight, practical, available, and provide excellent 
protection from various climates. Tents also utilize materials in a efficient manner, because they can be produced from what
ever materials may be available. Like the tipi, there are uncountable variations of the tent because decoration, pattern, even 
structures, fasteners, and ties can be very different from culture to culture. In the African method of the Bedouin, the tent is 
tensioned, pegged, and then the walls are suspended around the outside with the bottom edges buried in the sand or covered 
with sand or rocks. If the ground is unsuitable for pegging, such as sand, the guy ropes are fastened to a bush which is then 
buried for stability.7 Some of the elements that make the tent so advantageous are that the sides can be raised or lowered to 
provide ventilation or to waterproof, and the tent can be split into several areas or left as one large open space. 

Far Right: Fig 14: Process of erecting a North American tipi 

1. Architecture for Humanity. Design Like you give a Damn. (Metropolis Books, 2006), 99 
2. Robert Kronenburg. Houses In Motion. (Great Britain: Academy Editions, 1995), 16 
3. Ibid 
4. Ibid, 17 
5. Ibid 
6. Ibid, 18 
7. Ibid, 19 



Yurts of Asia 

Speaking of the yurt, Kronenburg says "Construction has been standardized for centuries, for it would be difficult to 
improve or, indeed, vary this extremely lightweight structure, which is easy to set up, take down, and transport and is perfectly 
adaptable to both winter and summer conditions. "1 The "trellises" are made from strips of willow and are equipped with swiv
eling joints fastened by a rawhide link. Utilizing this structure system, the panel can be expanded and contracted for use or 
transportation. This trellis structure is then covered with up to eight layers of felt to create weatherproofed and insulated 
walls. These felt sides can be raised or lowered to provide ventilation to the interior and to provide further insulation in the 
winter, the floor can be covered with layers of dried grass that is then covered with rugs.2 This traditional Asian structure can 
be dismantled in less than an hour and carried on the backs of two camels or yaks. 

I 
' ! 
! . 

Above: Fig 15: Plan of Bedouin tent structure 

Center: Fig 16: Asian Yurt; trellis, cladding, and organization 

Top Right: Fig 17: Process of erecting a Bedouin tent 

Bottom Right: Fig 18: Bush buried as stabilization 

1. Robert Kronenburg. Houses In Motion. (Great Britain: Academy Editions, 1995), 19 
2. Ibid, 20. 
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Mission Statement: 
This project will aim to design a housing unit in two phases that will accomplish several things. The transitional unit should adapt to the 

local culture and should be accepted by the native community. In addition, both phases of the project should be ecologically responsible and 
should respond to the environment, taking as little as possible from the surroundings. The housing unit should also be financially feasible, as the 
monetary support for the project will likely come from government support as well as donations from non-profit organizations. The final 
aspiration is to build a safe unit that will stand against any future disasters so that there will be no repeat destruction. 

16 



Goa Is 

+ Security I Safety I Privacy 

The unit should provide a safe and secure place for residents to store their belongings as well as a private place to sleep and carry out daily activities. Parents 
should feel safe caring for their children in this unit and community. 

+ Cultural Acceptance 

The unit should transcend cultural boundaries. The design should strive for acceptance and should employ familiar construction techniques and styles. 

+ Personal Identity 

The unit should provide a sense of place and ownership for inhabitants. It should accommodate their individual identity and should afford personalization. 

17 



Phases of Response 

+ Phase One 

In the first phase of response, an emergency shelter will be distributed to families in need. This shelter 
could be comprised of recyclable parts such as tent poles and plastic sheeting or canvas. It is to provide a 
base of operations for the family as they begin the rebuilding process, or ideally these materials will provide the 
basics of a transitional housing unit that can be placed anywhere. 

+ Phase Two 

From the first phase, the unit will begin to develop into a more permanent structure, gaining walls, floors, 
and sides that will withstand future hazards. This transitional unit will be the core for future building and can be 
added onto with time, gain of materials, or need for more space. Materials that may be used include corrugated 
metal, concrete masonry units, concrete tiles, lumber, compacted rubble, etc. 

;f\_ \J.----
---~ 

1/t\ __ 1 ---

I 

EE 

Dia. 1: Process of transition from phase one 
through phase two to permanent. 
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Phase one. First objective. 

Objective: An appropriate timeframe should be embraced in the "immediate" response or first phase. 

+ PR: The first response should happen within the first 24 hours. Therefore, the materials should be available at a 
secure and central distribution center within the community for immediate use; perhaps a park, school, church or 
other public building. 

+ PR: The materials which are available should be able to be erected quickly and easily. If necessary, they should be 
moveable and easily transportable. This could consist of plastic sheeting and tent poles or a collapsible shelter. 

+ PR: Materials available for first response should have a built in lifespan of three to nine months and should not be 
able to become a permanent structure for living. However, individual elements of the shelter should be recyclable 
for further use. 

+ PR: Within at least six to eight months of the disaster, victims should be moved out of the phase one emergency 
shelter and into the phase two transitional housing unit. 

DISASTER 24 HOURS 3 MONTHS 6-8 MONTHS 

.---1+---1 

Dia. 2: Victims wait in line for tents 

9MONTHS 

Emergency shelter provided and erected Peak of transitional housing boom 

Begin to move into transitional housing No more inhabitants in emergency shelter 
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Phase one. Second objective. 

Objective: As a response to the disaster, the shelter should be as practical as possible. 

+ PR: Because victims tend to improvise a shelter within 24 hours of a disaster, the materials for a shelter should be 
available immediately. 

+ PR: The materials or shelter should respond to the local region and environment. The should provide plenty of 
ventilation, should be waterproofed, and should be fit for a coastal climate. 

Dia. 3: Ventilation in tents 

Dia. 4: Waterproofing for tents 
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Phase two . First objective . 

Objective: The transitional home should adapt to the local culture and their building methods. The way that their traditional 
home is built is by beginning with one room and adding to it as materials become available or as more space is needed. The 
transitional home should be designed for this role in the evolutionary process. 

+ PR: The main room should be large enough to house multiple daily activities. 

+ PR: It should be sturdy enough to provide a core for future additions structurally and functionally. 

Dia. 5: adding on to original unit 

-+ + 

Dia. 6: Center of home provides core for add-ons 
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Phase two. Second objective. 

Objective: Because the phase two structure, or transitional home is meant for long-term living or inhabitance, safe 
construction techniques should be used so that it is less vulnerable to future disasters. 

+ PR: Safe construction methods should be employed such as sturdy foundation footings, bent construction, and 
shed roofs. 

+ PR: The phase two structure should be easy for locals to understand and simple for them to teach others. 

+ PR: The transitional housing should be able to be mass produced for a community quickly and easily. 

Dia. 7: Units should withstand future disaster 

Dia. 8: Units can be mass produced 
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Phase two . Third objective . 

Objective: Because the cost of the housing units will most likely be covered by relief organizations and local governments, 
the cost per unit is important. 

+ PR: The units should use salvaged materials when possible, for example, crushed rubble for foundation filler. 

+ PR: Local materials will enable organizations to save on shipping costs, and they are also easily attained. 

+ PR: Components from the phase one shelter should be recycled into the phase two shelter when possible to help 
ease costs. 
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Phase one: Activity I Spatial Analysis 

Entry/ Exit 

The entrance and exit should serve as the threshold where the privacy level moves from public to semi
private. After crossing this threshold, the inhabitant should feel a sense of place and belonging. In addition, the entry 
will provide light and ventilation to the rest of the home, but should be able to be closed off for total visual privacy for 
the inhabitants. 

Users: Family and neighbors 

Activities: Entering and leaving the home; ventilating; lighting 

Adjacent spaces: Main living space 

Living Space 

The main living space will provide a gathering area for family interaction as well as a buffering zone 
between the public outdoor space and the most private indoor space. 

Users: Immediate and extended family (4-6 occupants) 

Activities: Living, eating, playing, storage of belongings, and possible sleeping space for children or 
extended family 

Special needs: Ample space for mobility and passing through, ability to house several activities 
throughout the day, lighting for activities, space for storage of food or belongings 

Adjacent spaces: Entrance and private room 

Private room 

The private room can be used by adults to sleep away from their children or for storage away from the 
family space. 

Users: Immediate family (2-4 occupants) 

Activities: Sleeping, storage 

Special needs: Visual barrier providing separation from the main living space, windows for ventilation and 
lighting 

Adjacent spaces: Main living space 

Dia. 9: Tent provided to victim 

---------

Dia. 10: Separation between living space and private space 

Dia. 11 : Private space can be closed off from other area 



Phase one : Activity I Spatial Analysis 

Community Kitchen 

Emergency shelters will not have enough room for each of them to have their own kitchen and ventilation 
for such a space would be difficult. Therefore, a central kitchen facility (or several small facilities) would be avail 
able for use as well as for distribution of food and water provided by aid relief. 

Users: Community populace and volunteers (8-10 occupants) 

Activities: Cooking and distribution of food or water 

Special needs: Ample space for mobility, areas for special tasks, well lit spaces, ventilation, area for 
distribution of goods, storage and preparation areas, textured surfaces for safety 

Community Sanitation Units 

Rather than provide each shelter with restrooms, a centrally located community sanitation unit will be 
provided which will house showers and toilets, as well as an area for large laundry basins. 

Users: Community populace and volunteers (10-12 occupants at a time, separated male/ female) 

Activities: Showering, bathing, daily activities, washing, and cleaning 

Special needs: Visual privacy for users, ample ventilation and lighting, special waste control and drainage, 
provision of water, textured surfaces for safety, family areas for bathing small children 

0 0 D Q 
0 0 

0 [ ] d 

0 D Cl 

0 0 

0 d 0 0 

Dia. 12: Kitchen and sanitation should be located centrally 

I 

Storage Prep 

{ Distribution I 

Dia. 13: possible spaces for kitchen 

Family 

M w 

Washroom 

I 

Dia. 14: Possible spaces for restrooms 

25 



Phase two: Activity I Spatial Analysis 

Entry I Exit 

The entrance and exit should serve as the threshold where the privacy level moves from public to semi
private. After crossing this threshold, the inhabitant should feel a sense of place and belonging. In addition, the entry 
will provide light and ventilation to the rest of the home, but should be able to be closed off for total visual privacy for 
the inhabitants. To neighbors and passers-by, the entry should be a place where the inhabitant can personalize 
their unit and express individuality to others. 

Users: Family and neighbors 

Activities: Entering and leaving the home; ventilating; lighting 

Adjacent spaces: Main living space, kitchen 

Main Living Space 

The main living space should be a place of gathering for the family as well as neighbors and friends. It 
will be a shared space that will serve many functions and interactions. 

Kitchen 

Users: Family and neighbors (4-8 occupants) 

Activities: Living, playing, entertaining, eating, possible temporary sleeping space 

Special needs: Ample space for mobility and passing through, ability to house several activities 
throughout the day, lighting for activities and very good ventilation 

Adjacent spaces: Entry, kitchen, storage, private areas 

The kitchen should also provide a gathering place for family interaction as it is sometimes considered the 
"heart of the home." It should provide a warm and safe environment for inhabitants. 

Users: Immediate and extended family (4-6 occupants) 

Activities: Cooking, eating, cleaning, storage of food 

Special needs: Ample lighting as well as ventilation, large surfaces for food preparation and cabinets or 
shelves for storage, plumbing and drainage for water provision 

Adjacent spaces: Entry, living space, storage, private areas 

Dia. 15: personalized exterior 

. 
I 

. 
Dia. 16: loose definition between kitchen and living 

./. 
Dia. 17: Lighting and ventilation in kitchen 
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Phase two: Activity I Spatial Analysis 

Private Sleeping Area 

The private sleeping areas should be able to be closed off from other areas of the house blocking them 
from sight. This space should provide a place of refuge, restoration, and comfort within the home. 

Users: Adults or children, immediate family (2-4 occupants per space) 

Activities: sleeping, dressing, personal activities, storage of personal belongings 

Special needs: Requires good ventilation for sleeping, but not necessarily natural light, should be 
insulated against moisture and cold or heat, partition for separation of spaces 

Adjacent spaces: Other private areas, living space, kitchen, storage 

Private Bathing Area 

The private bathing area should be the most private space within the home and both sight and sound 
should be blocked from the rest of the house. 

Storage 

Users: Immediate family and guests (1-2 occupants at a time) 

Activities: Personal daily activities, bathing, showering, washing, cleaning, dressing 

Special needs: Complete isolation from the other parts of the house if possible, very good ventilation and 
medium lighting, handling of waste and drainage, as well as provision of water supply 

Adjacent spaces: Other private areas 

The storage space within the home should be centrally located to all rooms for items that will be used 
often, and out of sight for items that are not always needed. 

Users: Immediate family 

Activities: Storage of personal and family belongings, food, etc. 

Special needs: Shelving or cabinets for hiding valuables from view and for organization 

Adjacent spaces: living space, kitchen, private areas 

l 
I __ J __ 

Dia. 18: Private sleeping areas open or closed off 

I 

\ 
l - - _ , __ - ---

Dia. 19: Separated private bathing space 

Dia. 20: Ventilation in bathroom 
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Facility Organization 

Phase One Organization 

. . 

Semi-private space 

- - - - - ------------~ 

Private space 

Phase Two Organization 

( Public entry area J 
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Shared space for living an~ kitchen; semi-private 
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Storage 
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Phase one: Fac i lity Systems Analys i s 

Structure 

The structure of the emergency shelter should be wide and tall enough to provide the occupants with 
space to move about and store their belongings, while still having the capability to be compacted for transport. The 
structure should also be flexible and recyclable as to adapt to other uses after the need for it is gone. 

Cladding or Skin 

The skin of the emergency shelter should be flexible and foldable, easily transported and easy to create or 
ship. It should also have a long shelf-life so that stockpiling does not damage the material after several months or 
years. A possibility would be plastic sheeting or a laminated tent canvas material. 

Water resistance (psi): measures the weight of water that can exert pressure on a square inch of the 
fabric without leaking. It is measured in pounds per square inch (psi). This can be achieved by use of a 
polyurethane coating or a waterproof laminate. 

Openings 

The shelter provided should have openings that are optional to the inhabitants to provide light and 
ventilation for the interior. These should be able to be sealed off in case of heavy rain or high winds. The doorway 
should be equipped with a screen that can be closed to intruders but will still allow ventilation into the shelter. On 
the interior of the shelter, there should be a screen or partition that provides division between spaces. 

Top to Bottom: 
Dia. 21 : Structure of shelter 
Dia. 22: Waterproofed membrane 
Dia. 23: Openings for ventilation 
Dia. 24: Openings for natural lighting 

I 

I 
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Phase two: Facility Systems Analysis 

Foundation 

The foundation of the building may need to be raised on footings to prevent future flooding, or built up earth 
and drainage canals that will divert water around the house could be used to alleviate this problem. Filler for the 
foundation could be made from recycled crushed rubble found near the site as a result of the destruction. 

Structure 

The structure of the building could be made in several ways. Traditional lumber could be used to frame the 
house and then cladding would be added to create walls as a bent construction type house. Another option would be 
concrete masonry units stacked to create walls. With this option, there would be no need for exterior finishes and the 
home would stand firm against wind and rain. Yet another option to explore would be sand-bag construction or 
compacted earth that would use the mud and dirt that must be excavated from villages and cities throughout the 
areas of destruction. 

Sanitation 

The sanitation systems of the building will be difficult unless building whole communities at once. Each 
home will need plumbing and drainage systems as well as waste management. These systems could be shared 
between homes if close enough, but for individual units, they may become costly systems to install. Rain collection 
should be considered as a supplemental provision of water to the home and grey water should be cleaned and 
recycled when possible. 

Walls 

The walls of the units should provide a setting for openings and should also insulate the building. 
Depending on the type of construction, insulation values will be included in the construction of the walls. The wall 
openings will provide the interior of the building with lighting and ventilation. Natural lighting and ventilation can be 
provided by high windows that will still allow privacy in the home, or windows throughout the home will add to the 
connection with outdoors and the community. When necessary, natural lighting should be supplemented by artificial 
lighting within the house. Low or high perforations in the wall construction will also allow air flow through the building 
and by covering them with roof overhangs, they will not allow rain to enter the building. 

Roofing 

The roofing for the unit can be any number of materials, but should be sloped significantly to allow for rain 
runoff . Large overhangs will provide ample shading from too much sunlight, as well as protection of openings from 
rain. 

Dia. 25: Unit lifted from ground 

I 
( 

Dia. 26: natural daylighting 

Dia. 27: Ventilation of unit 

\ 
\ 

-
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CASE STUDY: Lightweight Emergency Tent 

The simplest, quickest, and seemingly most efficient form of immediate shelter is the tent. Though alternatives have been 
proposed for decades, none surpass the positive qualities that a tent offers for short-term emergency relief.1 

Dimensions of this tent are 18' x 9.8' x 6.9' and it weighs 91 lbs. It will comfortably house 4-5 people and costs ap
proximately $100 US per unit.2 

It is lightweight as well as durable, and employs a "bathtub" liner to insulate the living space from ground-water. 
Because of the materials used, the tent can be stock-piled and has a greater shelf-life than it's predecessors. Ventilation and 
entry are provided by vents and window flaps that are lined with mosquito-proof netting. Privacy levels can be adjusted by the 
occupants using a fabric partition that hangs inside of the living space.3 

Right: Fig 19: Process of transporting and erecting the lightweight emergency tent 

1. Architecture For Humanity, Ed. Design Like You Give A Damn. Metropolis Books, 2006. 
2. Ibid 
3. Ibid 
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Top Left: Fig 20: Lightweight emergency tents erected 

Middle Left: Fig 21: UNHCR's older canvas tents 

Bottom Left: Fig 22: Utilizing the new lightweight tents 

Above: Fig 23: Interior of tent showing door and space divider 



Case Study: Paper Log Houses 

Shigeru Ban's paper tube structures have earned recognition worldwide because of their sustainability and 
simplicity. Here, they are used as a form of relief from earthquakes in Kobe, Japan, Turkey, and Gujarat, India beginning in 
1998.1 They can adapt to many climates, as shown, by editing the vents and openings of each and by adding layers of 
insulation. The area of each runs about 560 square feet and the materials and labor were all donated.2 The foundations 
consist of donated Kirin beer crates stacked to move the base of the structure off of the ground. Each structure took volunteer 
workers only six hours to construct3 and they can be situated closely to create a tight community. 

Top Right: Fig 24: Version designed for Kobe, Japan 

Middle Right: Fig 25: Version designed for Turkey 

Bottom Right: Fig 26: Version designed for Gujarat, India 

1. Architecture for Humanity. Design Like you give a Damn. (Metropolis Books, 2006), 103 
2. IBID 
3. IBID 
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Case Study : Sistema Arde 

Used in San Miguel de Allende, Mexico in 1996, Sistema Arde is a modular idea on a small scale. CMU (Concrete 
Masonry Unit) block is a widely available resource in many countries and can be acquired in large amounts for fairly low 
prices. Because it is widely available, the shipping costs are not a major factor in the planning for this material. Sistema Arde 
uses these units in several shapes to build countless combinations of forms that in turn piece together homes. The three 
major categories that the shapes of blocks are divided into are basic technology, or inner wall blocks and other structural ele
ments, finishing blocks for exterior facades, and finally structural accessories such as chase blocks, vents, or stairs.1 All of 
these elements together can be adjusted to fit the needs of the site, the resident, or the culture. 

Top Right: Fig 27: Sistema Arde in the final stages 

Middle Right: Fig 28: Sistema Arde in process 

Bottom Right: Fig 29: Example of typical CMU blocks 

1. Architecture for Humanity. Design Like you give a Damn. (Metropolis Books, 2006), 170-173 
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Top Left: Fig 30: Rendered images of built form samples 

Bottom Left: Fig 31: Photographs of built forms 

Above: Fig 32: Samples of the individual units that can be assembled 



Case Study : Transit i onal Community 

Built in Sri Lanka after the 2004 Tsunami, this example of transitional housing explains the idea perfectly. The 
materials used are meant to be reusable in permanent housing and because it is considered temporary and built from several 
component units, it can be built on temporary land rather than needing donated land that can cause permanence issues. The 
recyclable elements can later be sold by the families to earn money or used in the building of their permanent homes.1 The 
units themselves are built from a mix of cement blocks, wood, and corrugated roof sheeting and the community was relocated 
in a central location, a playground within the village, so that community and job ties would not be broken. The sanitation 
station was built to be a permanent addition to the park, benefiting the community after the year that the homes were to exist. 

1. Architecture for Humanity. Design Like you give a Damn. (Metropolis Books, 2006), 98 

Fig 33: Transitional Community under construction 

36 



Fig 34: View of the makeshift alley between units 
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Fig 35: The units were built in an existing park where they would be near the existing community 

Fig 36: View of the new units while finishing touches were being added 



SPACE SUMMARY 
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Summary of Phase one spaces 

Emergency Shelter: 

Space provided for 4-6 occupants; one unit per family 

Main room: 100 ft2 
Private room: 60 ft2 
Space requirement: 160 ft2 

Total land area required: :::: 200 ft2 

Community Kitchen: 

Space provided for 8-10 occupants; one unit per every 12-15 families 

Sanitation Unit: 

Preparation space: 140 ft2 
Storage space: 60 ft2 
Total space requirement: 200 ft2 

Space provided for 10-12 occupants; one unit per every 12-15 families 

Male restrooms: 80 ft2 
Female restrooms: 80 ft2 
Family space: 40 ft2 
Washroom: 60 ft2 
Total space requirement: 260 ft2 

Total community space required: 

15 family units: 200 x 15 = 3000 ft2 
1 kitchen unit: 200 x 1 = 200 ft2 
1 sanitation unit: 260 x 1 = 260 ft2 
Total space requirement:::::: 3,460 ft2+ open yard space between units 
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Summary of Phase two spaces 

Transitional Unit: 

Space provided for 4-6 occupants; one unit per family 

Main living space: 80 ft2 
Kitchen: 40 ft2 
Private sleeping x 2: 40 ft2 
Bathroom: 30 ft2 
Storage: 10 ft2 
Total space requirement::::: 240 ft2 
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CONTEXT 
"Within minutes of the avalanche and flash floods, Carrera's 67-year-old mother was trapped in her house in Cojo, 
trembling in the darkness as she searched for her blood pressure medication. Neighbors, as well as her son, tried to 
come to her rescue, but could not. 

'Maria, Maria, Maria, the river, the river is mad,' one fleeing neighbor yelled to her as she sat helplessly with her husband 
in their dwelling that was battered but never gave way."1 

- Serge F. Kovaleski, Washing Post Foreign Service 
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Overview of Context 

In December of 1999, two days of rain in Vargas, Venezuela triggered mudslides that ki lled up to 20,000 
people. Though the death toll may never be known, thousands of people were left homeless with no place to turn 
except crowded shelters that were set up on military bases and in schools that had survived the flooding. Up to a 
year after the floods, people were still packed into these shelters with no belongings or homes. 

History of Venezuela 
Venezuela was one of three countries that emerged from the collapse of Gran Colombia in 1830 (the others being 

Ecuador and New Granada, which became Colombia). For most of the first half of the 20th century, Venezuela was ruled by 
generally benevolent military strongmen, who promoted the oil industry and allowed for some social reforms. Democratically 
elected governments have held sway since 1959. Hugo CHAVEZ, president since 1999, seeks to implement his "21st Century 
Socialism," which purports to alleviate social ills while at the same time attacking globalization and undermining regional sta
bility. Current concerns include: a weakening of democratic institutions, political polarization, a politicized military, drug-related 
violence along the Colombian border, increasing internal drug consumption, overdependence on the petroleum industry with 
its price fluctuations, and irresponsible mining operations that are endangering the rain forest and indigenous peoples. 

Natural Resources 
Petroleum, Natural Gas, Iron Ore, Gold, Bauxite, other minerals, Hydropower, Diamonds 

Religion 
Roman Catholic 96%, Protestant 2%, other 2% 

Current Economic Overview 
Venezuela remains highly dependent on oil revenues, which account for roughly 90% of export earnings, more than 

50% of the federal budget revenues, and around 30% of GDP. A nationwide strike between December 2002 and February 
2003 had far-reaching economic consequences - real GDP declined by around 9% in 2002 and 8% in 2003 - but economic 
output since then has recovered strongly. Fueled by high oil prices, record government spending helped to boost GDP in 
2006 by about 9% and in 2007 by about 8%. This spending, combined with recent minimum wage hikes and improved access 
to domestic credit, has created a consumption boom but has come at the cost of higher inflation-roughly 20 percent in 2007. 
Imports also have jumped significantly. Embolden by his December 2006 reelection, President Hugo CHAVEZ in 2007 nation
alized firms in the petroleum, communications, and electricity sectors, which reduced foreign influence in the economy. Al
though voters in December 2007 rejected Chavez's proposed constitutional changes, CHAVEZ still has significant control of 
the economy and has indicated he intends to continue to consolidate and centralize authority over the economy by imple
menting "21st Century Socialism. •2 

Venezuelan Culture 
"Venezuelans are infamous in South America for their easy-going nature and fun-loving spirit. Their national mythol

ogy hails back to the days when independent and rugged settlers tamed the lawlessness of the llanos, a heritage not unlike 
that of the American West. Most Venezuelans them come from a mix of European, Indian, and African roots, while a minority 
are exclusively white, black, or lndian."3 

1. Serge F Kovaleski, 'Echoes of Floods Terror" The Washington Post 25 Dec. 1999: A26. 
2. ' Venezuela." World Fact Book. 28 Mar. 2008 <https:l/www.cia.gov/library/publications/the-world-factbook/geos/ve.html>. 
3. ' History and Culture." Venezuela. 28 Mar. 2008 <http://www.geographia.com/venezuela/history.htm>. 

Fig 37: Venezuelan Flag 

Fig 38: Poster advertising Caracas, the Capital of Venezuela 

I 
VENEZUELA 
Fig 39: ' I Love Venezuela' bumper sticker 
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Fig 40: Map of Venezuela; the state of Vargas is shown in green. 
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Fig 41: Venezuelan Flag 

Fig 42: Beaches of Venezuela 

Fig 43: Margarita Island 



Goa Is 

+ Response 

The Shelter provided should respond to the disaster's effect on the land and the availability, or lack thereof, of materials. 

+ Cultural Acceptance 

The project should appeal to the local culture and embrace their ways of life. 

+ Community 

Part of the shelter and transitional housing should be the provision of a community for residents. Facilities for families such as schools, playgrounds, and 
healthcare should be provided as well as allotment for small business and services. 
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Issues 

The main issue with the context of the site is both physical and historical. Physically, the terrain is not fitted for 
traditional homebuilding and the units will need to be able to accommodate these differences. Historically, there is a history of 
flooding and landslides because of the weak soil. These needs will have to be accommodated and planned for in the 
structure of a new housing unit. If these issues are taken into account, the unit should be able to withstand future hazards. 

Fig 44: Homes built on an unstable hillside 

Fig 46: Looking down onto a village 



Flood Plain Management 
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Fig 47 
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FlOOOING AND ITS CAUSES 

FlOOD PLAIN MANAGEMENT 

Fig 48 

In Disasters and Development, Cuny outlines the causes for signifi
cant flooding and supplies solutions to these common problems. 
Shown left are two of his illustrations. 
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Site Analysis: Carmen de Uria , Venezuela 

Carmen de Uria is a small village located along the coastline between the larger cities of Caraballeda and Naiguata in the state providence of Vargas. The exact location by 
latitude and longitude is 10° 36" 42" North and 66° 46" 53" West. 

MA R CARIB E 

Maiquetia- La Guaira -Punta de Mulatos- Macuto- El Cojo- Camuri Chico- Los Corales Caraballeda - Tanaguarena - Cannen de Uria 

Top: Fig 49: Map of the state of Vargas 
Bottom: Fig 50: The Alluvial fans located along the coastline. 
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Sit e Analysis : Ca r men de Uria, Venezuela 

Guiria, Venezuela 
Latitude: 10"35'N Longi1ude: 062°18'W Elevation: 13m Station: VN80423 
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Left: Fig 51: Climate data from the National Oceanic and Atmospheric Administration 

Station name: Guiria, Venezuela 
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Site Analysis: Carmen de Uria, Venezuela 

Fig 53: Google Earth image of Carmen de Uria several years after the disaster. (Accessed March 29, 2008) 
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Site Analysis: Carmen de Uria , Venezuela 

Clockwise from top left: 
Fig 54: Carmen de Uria before the disaster 
Fig 55: Aerial view of Carmen de Uria after the landslides 
Fig 56: Displacement of earth in the town after landslides 
Fig 57: Interior view of Iglesia de Carmen de Uria 
Fig 58-01: Views of destruction within the town 

CARMEN DE URIA 
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Site Analysis: Carmen de Uria, Venezuela 

.... -. 

Fig 62-67: Images of destruction throughout the town of Carmen 
de Uria as a result of massive landslides. Because of 
the level of destruction, the town will most likely never 
be inhabited again. 



Design Requirements 

+ The slopes of the hillsides around the site will prove a challenge for design. The units will need to respond to these 
variations in the landscape and embrace them. 

Dia. 28: Unit perched on hillside 

Dia. 29: Channels to divert water around the house 

Dia. 30: Build-up to deter water from village 
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Design Requirements 

+ The units will need to respond to the local climate and be able to withstand large amounts of rain while providing 
ventilation for the residents. Because of the issue of flooding, the foundation will need to be solid and 
possibly raised. 

Dia. 31: Unit lifted off of the ground to prevent flooding 

Dia. 32: Ventilation of unit 

Dia. 33: Rain water catching system 
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Design Requirements 

+ The grouping of the units will need to create an interactive community where new relationships can thrive and old 
relationships can be rekindled. Whether business, friend, family, or neighbor, the community should pro 
vide a stage for these connections. 
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Dia. 34-36: Possible community layouts 
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Case Study: Vargas Mudslides of 1999 

This is a compilation of 85 articles dealing with the Venezuelan mudslides. The worldwide collection begins on the 
day that the rains began and ends with the most current article that mentions the disaster in January of 2006. 

Wednesday, December 15th 

Storms peaked and continued through the night flooding streams and rivers and touching off mudslides. 

Thursday, December 16th 

Death toll up to 50, and dozens missing with more than 100,000 evacuated and forced from their homes. 

Friday, December 17th 

Death toll reached at least 100, and 100 reported missing. Homeless count up to 3,200. Weather conditions began 
to improve. 

Saturday, December 18th 

Death toll reached at least 200, and at least 7,000 people were reported missing. Estimated death toll sits at 1,000. 

Monday, December 20th 

Death toll officially reached over 650 and over 7,000 people have been reported missing and are presumed dead. 
Estimated death toll rose into the thousands (c. 5,000). These estimates were based on the large number of people 
who were reported missing. Red Cross estimated that between 100,000 and 250,000 have been rendered home
less. Goals were set to have all of the dead buried by Christmas. The risks of cholera and gangrene outbreaks 
were listed as high because of the one to two thousand bodies buried underneath the mud. Emergency shelters 
were packed to capacity and victims were begging reporters for help in finding lost loved ones. There was no elec
tricity and no running water at this point. America has sent 2 planes and 9 helicopters. Cuba has sent 8 tons of 
medical and other supplies, along with 200 medical personnel. Mexico contributed 2 Boeing 727's and two trans
port planes, along with 220 soldiers and disaster relief experts. Columbia has sent a plane with search and rescue 
workers and 10 tons of supplies, including tents, mattresses, electric generators, hammocks and blankets. The 
most important goal at this time was to save the largest number of lives possible. 

Tuesday, December 21 st 

The estimated death toll has jumped to around 25,000 and an estimated 150,000 are homeless. Shelters were 
overcrowded with refugees who were sick with diarrhea and other stomach ailments because of the damaged sew 
age systems. There was the announcement of an ambitious plan to build new dwellings for the homeless on mili 
tary facilities and other publicly owned land, as well as on land donated by individuals. However, many people were 
showing great resolve to remain in their communities and rebuild. Hundreds of people were gathered at maiquetia 

Fig 68: Universidad Simon Bolivar campus 

Fig 69: Universidad Simon Bolivar campus 

Fig 70: Port of Naiguata 
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(my-keeta) airport which has been turned into a disaster relief center, hoping to be re-united with family and friends. 
The airport will be closed for at least another week. Shelters were also set up in churches, schools, and other pub
lic buildings, such as sports halls, around Caracas. Space was made for some 3,200 victims on military bases in 
makeshift barracks. Some of the children were either relocated to foster homes or welcomed into the home of 
President Chavez and his wife. At least 23,000 houses across the country have been completely destroyed and 
about 96,000 are damaged. At the main cemetery in Caracas, 1,500 new graves have been dug and photos of the 
dead, disfigured and bloated were hung at the cemetery entrance for families looking for loved ones, while graves 
were merely marked with a number. It was said that the relief effort got off to a slow start because only at the week
end did the extent of the disaster become apparent as drier weather conditions permitted rescuers to reach the 
worst-hit areas. Even as the relief was underway, the operation has left many in utter confusion because the military 
has insisted on rescuing women and children first and has separated families. For those who could not be reached 
by rescuers, helicopters hauling canned tuna, sardines, baby food, diapers, bottled water, milk and soda landed at 
makeshift sites in villages and cities marked by red cross flags in grass fields. This is where residents gathered for 
the relief handouts until they could be moved to shelters. 

Wednesday, December 22nd 

The death toll was still estimated to be close to 25,000 but could reach 30,000. Migration to the fields of devastation 
to look for lost relatives as well as families moving to find shelters and relief has had hundreds walking for hours 
carrying what they could on their backs. The search for survivors will continue until Tuesday and after that the focus 
will shift to clearing the mud. For now it was announced that "we are entering a second phase" where the focus has 
shifted recovering bodies, avoiding epidemics, and finding temporary homes for 150,000 people. Plans still involve 
building houses on publicly owned land; new construction to devastated areas will be prohibited because of safety 
risks. It was estimated that the main motorway that links Caracas to Vargas will remain closed for another 10 days 
at least. Aid packages were being assembled in neighboring panama and Colombia where items and goods could 
be bought cheaply. However, urgently needed items include: tents, water purification tablets, plastic sheeting, heli
copters, cash, antibiotics, food, milk, and search and rescue teams. So far, 68,670 people have been rescued. On 
some beaches however, bodies are being prepared for cremation because the deep mud has made burials nearly 
impossible. Psychologists were working with survivors and rescue teams at relief shelters and fear that the trauma 
will deepen once victims get over the initial shock of the disaster. There could be nervous breakdowns, feelings of 
guilt, and memories of the loss which will all be made worse by the holidays which are usually shared with families 
that no longer exist. It was said that once the immediate emergency is over, the homeless would be given land and 
assistance to build homes, farms, and businesses in new agricultural communities away from the coast. An addi
tional 500 individual graves are being dug in a cemetery near Caracas where bodies were arriving by the truckload, 
about 70 at a time. In some cases, several family members were put into the same grave. Officials have said that it 
is possible that most of Vargas may be razed and turned into public parks as memorials to the disaster. Still, most 
said that they had no plans to abandon their homes in the dangerous region. President Chavez has asked unaf
fected families to "adopt a family for Christmas." 

Thursday, December 23rd 

Looters grabbing anything that they can sell (televisions, toys, medicine, etc ... ) have become rampant, and flood 
victims refusing to leave the disaster site have been advised to stay indoors after dark by pamphlets dropped from 

Fig 71: View downstream in Caraballeda 

Fig 72: View downstream in San Julian 
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helicopters and by soldiers with semi-automatic weapons that are patrolling the areas. Firefighters and search dogs 
are scouring streets "door-to-door" looking for bodies and possible survivors. Today, the priorities spoken by 
Chavez were "food distribution, health, social organization among the refugees and the construction of homes for 
the flood victims." Nine states have been declared disaster areas. Still needed worst are: water purification tablets, 
medicine, sanitation equipment, and emergency shelter materials. Chavez has ordered that half a dozen military 
bases be converted into short term housing for the homeless while the govt. uses state land and donated property 
to construct dwellings that will become new communities for the displaced. Because of the long term reconstruction 
plans, there will probably be a heavy presence of troops who will help with rebuilding efforts. Water purification 
machines arrived today which will be able to purify 12,000 liters of water per hour. 

Friday, December 24th 

Authorities have claimed that the death toll may never be known, estimated between 5,000 and 30,000, but is more 
likely between 15 and 20 thousand. 80,000 of the 150,000 evacuated residents will spend the Christmas holidays 
out in the open, in emergency shelters, or in temporary accommodations in schools or army barracks. Most of the 
remainder has been able to find shelter with relatives or in other parts of the country. Chavez has announced a 
plan to "recover what is recoverable" and to add as few refugees as possible to those already scattered around the 
country. Donations of lime have been requested to cover the dead. The mayor of Caracas has issued a decree 
which prohibited all future construction in 29 districts affected by the floods. Chavez has continued to direct relief 
operations as he handed over the keys to the first homes donated to flood victims. Also, families will be required to 
build their own homes, with the help of materials provided by Venezuela's national housing corporation. 

Saturday, December 25th 

An airport hanger was home to a makeshift Christmas for dozens of us pilots, medics, and support troops who were 
in Venezuela to render aid. The disaster is being seen by the government as an opportunity to clear out ranchos 
and slums which were built on steep hillsides illegally, for good. They hope that those who are relocated will join 
new planned agricultural communities on the interior of the country. 

Sunday, December 26th 

Thousands of survivors who remain in their homes need food and medicine simply because they no longer have 
jobs. Experts have begun to examine the crisis and have been contributing opinions about the disaster. Jesus 
Sanchez, an architect, comments on the long-term housing project. Piero Feliziani, a geologist, claims that the soil 
of the mountainside needs constant testing to prevent a future disaster like this one. Raul Salazar, Venezuela's 
defense minister, insists that "there must be strict construction regulations to prevent this disaster from happening 
again." In addition, more rainfall is predicted for the week or so following Christmas. If nothing else, this disaster is 
awakening other Latin American cities to looking at their own disaster response plans, inspiring evacuation plans. 

Monday, December 27th 

The national identification office had mile long queues outside its central office located in Caracas as thousands of 
people waited for fresh ID cards, the first step in recovering their lost identities. 

Fig 73: Damage in Caraballeda 

Fig 74: Damage in Caraballeda 

Fig 75: Damage in Caraballeda 
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Tuesday, December 28th 

Focus shifted to the blame for the high death toll, closely examining Chavez and his distraction by voting the night 
that the storms began. However, Chavez has only received much praise for organizing a swift, coordinated and 
effective response to the floods. Chavez also outlined the three phase response plan; phase one, the rescue and 
recovery of victims and placing them into temporary refugee centers, ending yesterday. Phase two began, directed 
at repairing lost infrastructure, principally roads and water supply. Phase three is a long-term reconstruction plan to 
build houses and provide jobs for all 400,000 flood victims; a phase expected to take Vargas at least 10 years. 

Wednesday, January 5th 

There is still hardly any drinking water, no schools, no transportation, and little security three weeks after the disas
ter hit Vargas. Officials are still attempting to remove and relocate survivors from the worst- hit areas, some against 
their will because of the high-risk living conditions. In fact, thousands have refused to leave the areas because they 
claim that they don't want to live in the shelters where people are still crammed into stadiums, schools and military 
bases. Meanwhile, the government is rushing to build new housing. 

Friday, January 7th 

272 Venezuelans were housed in 50 homes built by the government in the state of Barinas, though thousands are 
still passing time in temporary shelters in schools and stadiums as well as military installations. 

Saturday, January 8th 

"Bolivar plan 2000," a rural settlement plan was launched, and if successful, it could prove a model of sustainable 
development for the 21st century. Poor families can leave their hillside homes and move to two rural development 
zones where they will receive building materials and temporary state subsidies to grow and market their produce. 

Saturday, January 15th 

More than 100 US personnel still remain in the afflicted area operating black hawk helicopters and ferrying relief 
supplies into the disaster zones. 

Sunday, January 16th 

There are over 114,000 people grouped in some 326 military and civil shelters set aside as temporary homes while 
authorities seek to build houses and find jobs for all those in need following the tragedy. 

Wednesday, January 19th 

There are still about 120 us soldiers in Venezuela whose main mission is to provide clean drinking water to those 
afflicted by the floods. 

Fig 76: Damage in Caraballeda 
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Wednesday, January 26th 

Thousands have still refused to leave Vargas, and officials are now eager to revive the areas of the coastal region 
which were not the hardest hit. Building in these areas will continue to be prohibited because of future possibilities 
of another disaster, and may even be turned into memorial grounds in honor of the victims who still remain buried 
beneath the mud. Experts are still leery of any repopulation of the coast at all however. 

Friday, February 18th 

Many towns are still without electricity or phone service and are still reliant on aid shipments of food and drinking 
water. The 14,000 families still in shelters are costing the govt. approximately 5 million a month. 220 new homes a 
re under construction. 

Thursday, February 24th 

2,000 homeless survivors have been assigned 3 bedroom apartments in a state compound where the govt. Gives 
them food, health services, and temporary jobs, such as street cleaning, where they are paid up to $1 00 a month 
while offered training in construction, carpentry, and plumbing. These are the displaced who will be building a ma
jority of the new dwellings using materials and land supplied by the govt. These communities will be sustained by 
farming, light industry and small business. A new housing program aims to build 98,000 new homes while repairing 
another 20,000. For now, relocated families are glad to be out of teeming shelters and have homes of their own. 

Monday, march 20th 

Chavez announced a 3 year construction program to rebuild Vargas. 

Wednesday, June 7th 

The govt. has already given away 5,000 homes and another 2,000 are under construction but in order to keep up 
with the population growth and re-house all the new homeless, about 100,000 homes a year are required. One 
problem is trying to keep all of the social groups that formed in the original villages' whole, which means moving 5, 
10, or even 20 families together. However, thousands are still housed in shelter, where each family has a tiny 
space, only a few meters square, with nothing more than a cardboard box for privacy. There is still no telling how 
long they will have to stay this way. 

Friday, November 17th 

More than 2,000 people still live in shelters from last year's disaster. 

Fig 78: Shipping port in Maiquetia 

Fig 79: Shipping port in Maiquetia 

Fig 80: Shipping port in Maiquetia 
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Case Study: Tropical Storm Bret, 1993 

Tropical storm Bret hit the coastline of Venezuela on December 8th, 1993. The same day, the storm moved slightly 
inland, but began to break up in organization because of the mountainous terrain. However, the five hours of rain and 50 mph 
winds were enough to cause mudslides and flooding along the northern portion of Venezuela. This flooding caused catastro
phic damage to the coast, over 170 died, about 500 were injured and many others reported missing. The storm was said to 
have caused at least 25 million in damages and left about 5,000 people homeless, mostly those who lived in homes of cinder 
blocks, plywood, and galvanized zinc on hillsides. The homeless were crowded into schools which served as makeshift 
shelters. 
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Fig 81 : Image of Tropical Storm Bret's path as it skipped across Venezuela's northern shore. 
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Case Study: Hurricane Mitch, 1998 

In October of 1998, Hurricane Mitch, a category five, hit Central America with deadly force, with winds that reached 
300km/h and the storm lasted for about five days, raining about a meter a day. More than 10,000 were killed, and more than 
1.5 million were left homeless. In Honduras, the death toll reached 6, 100; some 4,600 were reported missing and about 
570,000 people were left homeless. The story wasn't much better for neighboring Nicaragua. There, the death toll reached 
3,800; some 1,800 were reported missing, and about half a million homes were damaged. In Nicaragua, the damaged homes 
were replaced by a Managua barrio being called "Nueva Vida" or new life. About 1,500 families that were displaced by Mitch 
were re-settled here in the few days following the hurricane. What resulted was a shantytown that was quickly tossed to
gether from discarded wood and tin, old cardboard, and plastic tarps. The government has given the people the rights to the 
land, and they plan to stay. 

Fig 82: Children in front of their destroyed homes in the aftermath of hurricane Mitch 

Fig 83: Flooded homes 

Fig 84: Homes destroyed by Mitch 

Fig 85: Women help with the rebuilding process. 
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DESIGN RESPONSE 
"This land and house are mine and I'm not going to accept some 20-year government bond for what belongs to me just 
so that they can build some big development for tourists ... How can I go to the interior with no support when my 
business is here and I need to eat now? "1 

- Mr. Estevez, 60 
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Transitions: Overview 

In review, transitions offers a solution that takes the victims of a disaster into consideration. The main goal of 
this project is to give displaced families a place to call home as soon as possible after a disaster strike, and rather than 
move them about several times, it aims to give them a transitional unit that will grow with the disaster relief and aid that 
becomes available. It also strives to merge with the local culture, using local materials and building techniques to 
encourage acceptance. 

Shown on this page are several collages that were compiled while exploring the way of life in the slums of 
cities worldwide. Sections of photos were sliced and cropped then put together in a way that is similar to that way that 
these people find pieces and materials to splice together their homes. Cardboard, sheet metal, CMU blocks, fabric, and 
wood all can be compiled to create a home for a displaced family. Transitions used this collection and layering idea as a 
base and adapted it to new construction. Roofs, siding, wall infill, and lumber for the unit can all be collected and re-used 
for building if available. 

1. Lany Rother, 'Months Later, Mud Victims in Venezuela Still Lack Aid' The New York Times 16 Apr. 2000: 4. 

Fig 86-{l9: Collages exploring the way of life in the slum cities 
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Phase One Units: Overview 

The units created in response to ideas explored in the facility section of this program were based on the idea of adaptability. Originally the units envisioned were shipping or stor
age containers that will now house a new function: distribution of aid relief. 

The first shipping container will be stored on-site near a natural community gathering area, such as a church, school, or public park, and therefore will be available instantly for 
relief when a disaster strikes. In the event of a disaster, the community would be able to access the contents of the unit immediately, and distribution of sandbags to control flooding, tent 
poles for shelter support, jugs of drinkable water and canvas or a like material for immediate shelter would begin. After the unit was emptied to local families in need, the container would 
take on a new function. As a community kitchen unit, the unit would provide jobs to local women who would cook meals for the community and then distribute them through the distribution 
windows on the sides of the container. It would also house storage for dry and non-perishable food items and a water sanitation unit that would purify rain water for community use. 

The second unit would arrive later. Its primary focus would first be a shipping unit for basic building supplies that help to begin new homes, such as basic lumber, cement mix, 
and sandbags for construction. After unloading however, the unit would then be transformed into a community sanitation center housing showers, toilets, and a laundry center for members of 
the community. 

As well as the major phase one units, the small units, the tents, will also be part of a transition. Though they begin as the living units, they eventually will become only the roof and 
then will be cleaned, repaired, and repacked into the kitchen unit to help relieve future disasters. 

Fig 90: Schematic diagram of kitchen unit transition 
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Phase One Units : Schematic Thoughts 

These sketches were schematic ideas for the kitchen and tent units. The spatial organization of the tent relies on two rooms, one more 
private than the other. The kitchen houses three major spaces: the food preparation and distribution area, the storage room, and the water sanitation 
area. 

Fig 91-94: Schematic sketches of the kitchen and tent spaces 
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Phase One Units: Spatial Thoughts 

The spaces of each unit were explored through these 
diagrams in the preliminary phase. They changed very little from 
the schematic phase, only gaining more detail and substance. 
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Fig 95-97: Preliminary diagrams of spatial use 
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Transition: Preliminary Timeline 

• I 
I 
I 
I 

These illustrations were preliminary timeline ideas for the transition of the units. Be
ginning at the time that the disaster strikes, they outline the ideal response times and schedules 
of the building process. 
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Fig 98: Schematic timeline of aid distribution Fig 99: Preliminary timeline plan 
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Phase Two Units : Schematic Ideas 

The beginning ideas for the phase two permanent unit were for a unit that would react to the local environment, 
which is comprised of steep hillsides and heavy water flow. Most of the first ideas toyed with the placement of the unit into the 
hillside creating a stair step feel. Below are some of the first diagrams exploring these ideas. 
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Fig 100-103: Schematic sketches of site placement and use 
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Phase Two : Flow Units 

The first of three preliminary design ideas were the flow units. Created to "flow" down a hillside slope offset from one another, the roofs were cupped so that heavy rain could flow 
from one to another easily before being collected in a cistern at the end of the units. The individual unit provided a wall upon entrance for privacy as well as to separate the more public entry 
from the private family space behind. 

Fig 104-106: Plans and elevations of the preliminary 'flow' units 
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Phase Two : Split Units 

The second preliminary proposal was the split unit. Best observed in section, the unit was built on split
levels to better conform to the hillside as well as divide spaces. In plan, the unit housed a kitchen, bath, and laundry 
space against the back "service" wall, and a loft above to separate the sleeping space from the rest of the unit. In 
elevation, it too had a sloped "V" roof to funnel water into a collection point. 

Fig 107-109: Section, plan, and elevation of the split unit 
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Phase Two: Stacked Units 

The last of the preliminary designs 
are the stacked units. Created as three very 
similar floor plans, they stack onto one another 
conforming to the hill side and providing 
ground level entries on each level. If a family 
needed more than one unit, two or more could 
be connected by a stairway that would allow 
vertical movement from one to another. The 
plans are three part: a semi-public porch or 
balcony, a semi-private family where daily 
needs are addressed, and private bathrooms 
and partitioned bedrooms. 

Fig 110-11 3: Plans and section of the stacked units. 
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Phase Two Units: Preliminary Diagrams 

ng'l d 

~ 
r-- -- -----------

I=~ ======~ 

'-~-----

Fig 114: Structural , mechanical, and drainage analysis 
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The diagrams shown here were preliminary 
ideas for the structure, drainage, and me
chanical systems of the unit. The structural 
system, a 2 by lumber frame with a sand bag 
infill, was used in the final unit, as well as the 
idea of the mechanical wall for all plumbing 
systems at the back of the unit. The ·v· roof 
system was not chosen because of the skilled 
labor that would be needed to ensure stability 
and weather proofing of such a system. 
Instead, a roof with one slope and a gutter 
system was explored. 
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Phase Two Units : Response to Preliminary Review 

After the preliminary review, a unit combining ideas from all three of the previous units was explored. The major 
difference was in the structure. Rather than a foundation dug into the hill side, the unit would sit on a pier and beam structural 
system off the ground so that both air and water would be able to travel underneath the unit. The air flow under the unit would 
provide much needed ventilation in the humid climate and the raised platform would prevent future flooding by allowing water 
to flow freely underneath the unit. The new structural system allowed for a grid to be established that would also interact with 
the placement of inner walls and partitions. A series of 12, 7' x7' squares made up the interior of the unit. By removing one of 
these squares to create an outhouse for the toilet, a covered entry was created into the unit that added privacy and security. 
This move also created a private courtyard for the family of the same dimensions as the home. Each family now has the op
portunity to grow, build, or sell goods within the boundaries and security of their home. Three squares at the front of the unit 
created a private covered porch for family gathering, hanging laundry, or outdoor storage that was partitioned off by a pair of 
wide sliding doors. Three of the middle squares became a sleeping area where the privacy could also be adjusted as the 
situation called for. The next three squares are used for general family gathering space, and the remaining two are reserved 
as service space, such as kitchen or shower, keeping with the idea of a back systems wall for plumbing. In response to a 
previous idea of additions onto the home, bays can now be added easily, or the front porch area can be enclosed for another 
private room. 

Fig 115-117: Exploration of a final combined unit and thought generating words. 

(_ 

- r- - I
i 

j 

I - -

CU f( '\fE..D ? 
n12 Pr\ 61 tt T 

S;TAC.. ~E.D? 

OPE:.N? 
PAtz-TrnoNE.D . 

C L V S. TE. f2..S. 1: 
.SOL 11A ti2.£. . 

S PLLT - LE.l.ft::..L? 
l t::.t N o 12-f\-N T. 

TE~g. A c.£D? 
flJ\T. 

S V!Ll-IN? 
gutL-T ON. 

[<.A-l~ED? . 

I tJ S ~ T2--n:..t>. 
C OLLEC.-Tl ON ? 

FLOW. 
S lMPLE. f 

Co l'-1 f't-E x_ . 
}J\Ot> \J L.E- ? 

ON ~ lie. 

At>l>l1lON .S ? 
FI Xt::.l> . 

- ;L_ ltt>t>tnOfJAL 9A\'/! CA1J 

No \J~T. 41~-;i,., ..--J4_.-=-,. -- 1 BE. Abbf.b \F JJE\!-(>~ 1 ~ TttE-
- _I L..01.lbtTill:>t~L- D\fLUno/'l 

"1.h kl I::\ ~t1A~ , tto "' e. ll"1 IT w 1Ttf 
WA U- :_ [___ Pl\lt.T1TIO~E:.[) ~PAt.E:..i 

. Ne1'=itt130~ co-rttthlo'=- ~uT'( 

ENlLOt~ ft>fZU{ Ft~r 
IC::::===t::t:::::::d*===" - I 

Sl1 Afl-f_~ "' ~'/~~ w "1-L 

74 



Site Work: Schematic Master Plan 

The schematic master plan for the community site includes direction based on sun-path and primary winds, as well as a terracing idea based on the radial topography of the hill 
top. The site could be accessed by a series of simple switchbacks from the inter-coastal highway that runs east to west along the shore line. Also, the village could handle future expansion 
by moving west along the topography or down the hillside. 

Fig 118: Schematic master plan sketch 
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Site Work: Schematic Land Grab 

Through the exploration of settling patterns in low-income areas worldwide, three major phenomena were found. This first pattern, which I referred to as the "land grab," shows 
Kibera in Africa. The settlement looks as if people claimed whatever land they could by building along a perimeter, and courtyards were created when the outer perimeter was completely 
built around. Pieces fit together as if parts of a puzzle and there is no obvious order to the buildings. 

In this same fashion, the diagram below was created as a possible way to plan the site; adding small bits of infrastructure, such as the red "market" squares that parallel the green 
strip and the yellow "school" squares that begin to create a grid, and letting the community, the blue "house" squares as well as resulting green spaces, fill in around them as they please. 
Because of the chaotic results of a disaster, this proposal could be feasible, though not as easily planned as a stricter community. 

Fig 119: Aerial photo of Kibera slums in Africa 
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Site Work: Schematic Government Grid 

The next settlement phenomenon is the "government grid." As seen below in Soweto, the "government grid" is based, if even loosely, on a planned infrastructure. The streets are 
laid first, and the homes are planned around them. Though it is not a utopian suburbia pattern, the homes are somewhat geometrically related and each unit has a bit of yard somehow adja
cent. 

The diagram below shows what the site could look like if this type of plan was embraced. First, the town inhabitants would wait for the government to lay a basic gridded structure 
of roads, electric, sewage, and drainage, and then would move into the spaces provided by these systems. Green spaces and residences would be carefully and relatively planned and the 
school and market would be systematically placed. 

Fig 121 : Aerial photo of Soweto providence in Africa Fig 122: 'Government grid' possibility 
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Site Work : Schematic Con t our Grid 

The third, and last, settlement pattern is the contour grid. In settling this area, the homes are built horizontally along a hillside, matching to the contours and making them visible 
from an aerial view. Seen mostly in the steep mountains of Latin America, nature creates the grid, and man provides the infill. In this photo, as with the land grab, there is little planned infra
structure. Electric is taken as it is found, and water is collected from rooftop cisterns and piped from higher units. 

This contour following possibility is likely the most practical for a steep hillside such as Carmen de Uria. However, a mix of all three of these patterns is necessary for a successful 
community. Beginning with the government grid idea combined with the contour grid, the infrastructure and certain planned buildings will need to be placed before the settlement of homes is 
allowed. Once residential areas have been zoned and streets laid, the land grab philosophy allows for the grouping of family clans and previous neighbors and friends. This idea supports 
the theory that a devastated community needs to be involved in it's own re-building. If friends and family are allowed to place themselves near their late homes and each other, the healing 
and re-building process is quickened and inspired. Neighbors will be more likely to help in the building phase if they are helping relatives or friends who will return the favor. 

Fig 124: 'Contour grid' possibility 
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Site Work: Schematic Ideas 

Using the contour grid as a base, several options for a radial grid were explored. Below, terracing patterns going 
down the hill, across the hill and placed randomly on the hill side were sketched. On the right, a sketch showing a possible 
layout for this latter placing is shown as well as how such a site may divert drainage along the access paths. Last is a dia
gram showing a bigger picture of the site's drainage. 

Fig 125: Schematic sketches of radial grids. 
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Fig 126: Terracing and planting the site stabilizes soil. 
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Fig 127: Drainage and access to site. 

Fig 128: Site drainage on a larger scale. 
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Site Work: Preliminary Site 

The preliminary site diagrams below show the possible zoning of the terraces and the location of features such as 
market and bodega areas and the community school. To the right are sketches showing the terrace spacing, the zoning of 
the units, and the water flow and collection points for the drainage. 

Fig 129: Zoning and terracing sketch 
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Fig 130: Preliminary spacing of terraces 

Fig 131: Zoning of market, homes, parks, and school 

Fig 132: Site drainage and water collection points 
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Site Work: Preliminary Site Plan 

/ 

Fig 133: Zoning and terracing sketch 

The image to the left shows the preliminary site 
plan for Carmen de Uria. It includes a market space upon 
entering, small and large units, and green spaces. 



Site Work: Preliminary Site Section 

The site section below shows sections through units, units in elevation and two of the many green spaces that allow for foot traffic to travel between levels quickly. 

-~-

Fig 134: Preliminary site section 



Site Work 

After the preliminary review, it was decided that the current site, built over a previous mud slide zone, was going to 
be too dangerous, even with the terracing and re-forestation that was planned. By tracing over aerial photos that gradually 
zoomed into the site, the mud slide zones were mapped and the "no build" zones were better determined. The site was 
moved to a safer location. 

Fig 135: Sketch on site aerial of ' no build' How zone Fig 136-139: Aerial sketches diagramming mud How patterns 
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Site Work 

The site analysis of the "no build" mud flow zones determined that the site would need to move farther to the west to 
avoid the current dangers of unstable soil. The same ideas of following contours and water collection and drainage were 
applied. The new site was slightly tilted down hill to help with water flow off of the community area and to give the community 
a high point as well as a low point. 

Fig 140: New site analysis 

Fig 141 : Sketch of the high and low points of the site 
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Fig 142: Drainage patterns 
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Final : Overview of Site 



Final : Site Contours and Master Plan 

Showing the new site, this master plan outlines most of the same ideas 
of the previous one. It outlines where phase one would take place, the determin
ing factors of the site, and incorporates the no build mud flow zones. It also shows 
the existing buildings whose damaged structures are still on the site. 

Fig 149: Master plan of site, nts 
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Final: Phase One Kitchen Unit 

Phase 1: Emergency Response 

The first phase in the transition from homelessness to permanence is the initial 
response. The response unit can be stored on-site such as at a park, school, or church, 
or at a nearby city where quick distribution of materials to many families is possible. After 
the initial distribution, the response unit is used as a community kitchen and distribution 
area. 

Fig 150-1 52: Line drawing of kitchen container unit, possible plans and section, and created image 

possible plan and section of container unrr 
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dry storage kitchen space water sanitation 
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Fi n a I: Phase Two Sanitation Unit community laundry space 

The second part of the phase one response is a container that 
would deliver lumber, concrete, and other essential building materials. 

women's restrooms men's restrooms The unit would then be converted to a community sanitation unit contain-
ing showers, toilets, and a community gathering area for washing. 

1 ' 
, .. • "' if. ·~ 

women's showers men's showers 

possible plan and section of container unit 
scale: 1 /8'' = 1 '-011 

Fig 153-155: Line drawing of sanitation container unit, possible plans and section, and created image of truck 
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Final : Transition Diagram 

.---

The transitional housing unit will be developed in two phases. In the first phase, the unit will provide immediate shelter from the elements, as well as a place for families and their 
belongings. Using this unit as a base of operations, the second phase will be a transition into a permanent simple housing unit. 

\ 

\ 

\ 
\ 0 

The steps for transition are as follows: 

Step 1: Emergency relief tent unit is erected on the lower phase one site as a temporary structure. 

Step 2: Farther up the hill, on the permanent site, the pier and beam foundation is constructed. 

Step 3: After completion of the foundation platform, the temporary structure is moved to the new homeowner's permanent site. 

Step 4: The frame of the permanent structure is erected around the temporary shelter while the family is inhabiting it. 

Step 5: Using the community as skilled labor, the sand bags are filled with earth and stacked into the rigid frame. 

Step 6: When the walls have been fully constructed, the temporary tent is used as a roof covering, allowing the family to inhabit their new home. 

Step 7: Next, the walls are plastered and construction begins on a permanent roof structure which will support the tarp until roofing panels are attached. 

Step 8: When the permanent roof is added, the unit is complete! 

Fig 156: Transformation diagram 
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Final: Unit Elevations 

The elevations of the units show the pier and beam response to the slope of the site as well as another prominent feature, the sliding panels that are created to cover the windows 
for storm protection, air flow control, and privacy. The perforated screen at the front of the unit allows air flow, even when closed for privacy. As the elevations show, the functions for the 
outdoor spaces a re very loosely defined. The courtyard and front porch spaces can be used for clotheslines, pets, growing produce, gardening, or even socializing. 

Fig 157-158: Final unit elevations 
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Final: Unit Floor Plan 

The final unit floor plan is divided into four basic zones based on the underlying structural grid. The front zone is a covered patio that is accessed by double sliding doors from in
side the unit. The next zone, the more private sleeping space can also be closed off from the remainder of the unit by double sliding doors to provide solitude or the doors can be opened for 
one large space, depending on what the situation calls for. The last space, located at the back of the unit is dedicated to service spaces, housing a shower and laundry sink in a private 
room, a kitchenette unit, and offset from the rest of the unit, an outhouse structure that houses the toilet and some outdoor storage. 

Fig 159: Final unit floor plan 
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Final: Unit Roof Plan 

The roof of the final unit is created by attaching corrugated fiberglass panels to a lumber frame. The eight interior panels are translucent to allow daylight to enter the unit for extra 
light. 

Fig 160: Final unit roof plan 
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Final: Unit Foundation Plan 

The spacing of the twenty piers for the pier and beam foundation is seven feet apart, on center in both directions. The interior walls are also based on this spacing which creates 
twelve interior squares that are divided into four zones as noted in the floor plan. 

Fig 161: Final unit foundation plan 
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Final: Unit Framing Axonometric 

The framing of the unit is comprised of basic two by lumber. The thicker walls that will provide the 
rigid frame for the sandbag infill use two by twelve lumber for all members. 

Fig 162: Final unit framing axonometric 
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Fin a I Unit Building and Wall Section 

The unit building and wall sections show the construction methods for the home as 
well as the various materials that will be used. The wall section cuts through one of the win
dows along with the sliding protective panels. 

Fig 163-164: Final unit building section and wall section with labeled members section key 
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Final : Unit Sliding Door 

Sliding door system provides ventilation with an inner screen, privacy with a perforated panel, and security and protection with solid corrugated sliding panels. 

perforated door for 
privacy 

metal doors for 
protection 

screen door fo\J 
ventilation 

Fig 165: Sliding door panel system 
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Final: Unit Mechanical Diagrams 

Three levels of airflow provide ventilation to the unit: high openings between the roof joists, windows with sliding covers to control airflow, and an airspace underneath the unit. 
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Fig 166-167: Mechanical ideas 
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Final: Unit Kitchen Unit 

The pre-fabricated kitchenette contains a sink, an electric cook-top, and a small electric water 
heater to provide hot water to the shower. 

Fig 168: Drop-in kitchen unit 



Final : Site Plan and Section 

Community 
The development of a functioning commu

nity is one of the most important factors in the re
building of lives. By focusing on working as a team, 
providing spaces for gathering, and emulating the 
relationships and spaces from which the victims 
were removed, the success of the new environment 
will be heightened. 

Fig 169: Final site plan and section 



Final: Exterior Perspectives 
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Models 

Fig 171-175: Final models 

Previous page Fig 170: Created image showing exterior perspectives 
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