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Abstract 

 

There has been significant increase in the occurrence of earthquakes and other disasters 

around the world recently. This master thesis is aimed at creating living solution for the 

victims of earthquakes and other kind of disasters; natural or human-made (war). The 

design of the collapsible home is basically a new concept of emergency hut for 

accommodating people in emergency after the event of natural disaster with easy 

assembling and quick installation feature. 

With record-breaking storms and natural disasters destroying different parts of the world, 

many people have to deal with the repercussions of the aftermaths; and homelessness is 

one of the facts of such incidence. Considering the situation of homeless people after 

catastrophic disasters who need to be accommodated, the design and creation of a quick, 

accommodating and low-cost emergency hut is advantageous.  

This project also provides a living service for both refugees and homeless people. It is low 

cost, modular, and easy to use. More than that it is feasible and it makes it possible to 

accommodate people for a longer period of time, not a very short temporary housing 

solution such as tents.  

This collapsible home is made out of sustainable material; it uses the green energy, it 

illuminates the city, it is equipped with vertical gardens to let users to grow their own 

vegetables, it recycles water from the rainfall, it provides a basic and a foldable furniture 

and divider walls which gives a sense of comfort and homely atmosphere. 

 

Keywords  

housing, home, prefabricated, urgent, temporary, foldable, collapse, mounting, 

catastrophic, hut, earthquake, collapsible, disaster, life, reborn, sustainable, green, 

feeling, service, energy, service design, semantics, refugee, homeless, design, 

product design, industrial design, rescue, emergency, accommodate, 

accommodation, catastrophe, solar energy 
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Sammanfattning 

 

Det har skett en signifikant ökning av jordbävningar och andra katastrofer i världen. 

Med rekordstora stormar och naturkatastrofer som förstör i delar av världen måste många 

människor nu hantera efterverkningar och återuppbyggande, och hemlöshet är en av de 

faktorer som uppstår och som påverkar människor mest. 

Det här examensarbetet syftar till att skapa en boendelösning för offer för jordbävning 

och andra naturkatastrofer och krig. 

Det hopfällbara hemmets design är ett koncept för krisboende med enkelt montage och 

installering. 

Om man betänker den situation som människor hamnar i som blir hemlösa vid en 

katastrof, kan en design av en snabb och billig boendelösning som krisboende ge enormt 

mycket. 

Projektet kan också vara en boendeservice till flyktingar och människor som är hemlösa 

av andra anledningar än katastrofer. Det tillverkas för en låg kostnad och är möjlig att 

använda som modul och enkel att sätta upp. Men viktigare än det är att den ger möjlighet 

att härbergera människor under en längre tid till skillnad från mer temporära lösningar 

som exempelvis tält. 

Det hopfällbara hemmet är gjort av hållbart material, den använder grön energi och lyser 

upp staden. Den är utrustad med vertikala trädgårdar för att användarna ska kunna odla 

egna grönsaker och den återvinner vatten från regn. Den innehåller basala hopfällbara 

möbler och rumsavdelare som ger känsla av hemtrevnad och bekvämlighet. 
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1 Introduction 

1.1 Background 
In many cases the aftermaths of natural disaster and by considering the fact that each year 

many people suffer from different types of disasters, either natural for instance 

earthquake, volcano eruption or a human made like wars, battles, airplane crashes, 

obviously one of the most important issues to think about after the occurring of these 

disaster or after reaching to an almost acceptable steady state, which is the first priority 

and the necessity of the earth inhabitants, is the need of safety and housing. 

Based on Maslow's hierarchy of needs, the importance of housing which classified as a 

basic need is highlighted. 

 

Maslow‟s hierarchy of needsi 

With having this problem in mind, this project presents a solution by offering a new 

accommodation alternative to victims. 

1.2 Problem 
• Accommodating matters! 

• Homeless people / refugees 

• Existing products don‟t evoke the real homey feeling 

• Disasters! They are not predictable 

• Strangers in place; rescuers, media and the military people 
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• People are suffered 

• Many non-infrastructure places (a disaster does not have to be happened in a very 

well organized city with great road infrastructures). 

1.3 Solution 
Offering an emergency package, including: 

o A quick set up house <1hr 

o Instruction for self-assembly, using manpower 

o Easy to send (logistic friendly) 

o Easy to mount (user friendly) 

o Basic furniture (bed, sofa, desk) 

o A vegetable garden, seed packs. 

o Sustainability considerations (sustainable insulation, green energy kit) 

o Other necessary items 

 

1.4 Objectives and goals 
The objective is proposing a new type of Emergency Hut based on updated core values 

concerning basic living standards in 2014, and to be able to deliver a new product to 

disaster victim. This project is aimed at customers such as NGOs who provide supports 

to these victims and not the victims themselves as the final customer. 

The aim of proposing this product is finding a feasible solution to accommodate people 

for a reasonable duration of time; pending the time their permanent home is being fix, as 

this might take a while. 

Some of the major problems after a catastrophic event are organizing people, saving their 

life, securing them, giving them a good feeling and letting them celebrate life again. They 

need to feel that they are not alone, knowing that others do care about them; and at the 

same time it‟s seen that victims don‟t like to get surrounded by thousands of rescuers, 

military people, broadcasters, and curios people. They need a space, a comfort zone, a 

freedom, the very basics needs to start a new life and a recovery time.  

The purpose of the project is to design the new feasible emergency hut concept for the 

year 2015 and proving the fact that this concept can be developed and manufactured. 

The main goals of the project are: 

 Analyze the existing emergency huts and the different types of accommodating 

solutions in this context and figure out the problems, firstly from the user‟s 

perspective and at the secondly, from the manufacturer‟s point of view. 



Introduction 

8 

 

 Design and propose a new emergency hut to solve the detected problem(s). 

 Concerning the user-centered design, user-friendliness, ability of easy to mount up, 

ease of use, regardless of a physical presence of technicians, engineers and big 

construction trucks. 

1.5 Delimitations 
The report is only focusing on the conceptual design, functionality and the feasibility of 

the project to be able to answer the question:  

How to build the structure as well as the exterior and the interior design of the 

product? 

This report will not present very technical constructional and mechanical details in deep 

such as the size of the hinges or the size of the windows, etc. 

1.6 Disposition 

This report is written in the following sequential order: 

1.6.1 Introduction  

A brief introduction of the project to clarify the objectives, the problems and the solution. 

1.6.2 Theoretical background  

The necessary theoretically background is provided in this section to let reader gets a 

general and basic information and a raw material to start with. 

1.6.3 Method  

This chapter is about briefly review of methodologies which have been used to design the 

collapsible home. 

1.6.4 Approaches and implementations 

In this chapter it‟s described the A-Z process of the work, step by step and the 

appropriate approaches to get to the final point, starting from the scratch. 

1.6.5 Result 

Final result of the thesis project is well described and visualized in this section, with an 

understandable extended explanation for the reader. 
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1.6.6 Conclusion and discussion 

In this part it‟s focused on the pros and cons of this particular type of design as well as 

similar products existing in the market. The challenging phase, it‟s all about how the 

existing products are and how they could be more developed, advanced, reliable and 

efficient. 

1.6.7 References 

This is a list resources references, which has been used in the report. 

1.6.8 Attachments 

Necessary attachments for a better understanding of the project and the processes which 

have been supported the design. 
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2 Theoretical Background 

This section provides the theoretical structure of the project, a fundamental infrastructure 

for the design process of the collapsible home.  

2.1 Disaster 
Researches prove that we have been always in risk of disasters; either natural catastrophic 

ones such as earthquakes, tornados, floods, or human made ones like experiencing a war, 

a plane crash, etc. in addition to that, our world is suffering from daily surprises in climate 

changes and there is no doubt that the global warming which is already causing difficulties 

in growing crops and the economic crises in various countries along with population 

explosion will be leading us to a very scary place to live! 

The future seems to be a very scary scenario. The sea levels are rising; the global 

temperature is increasing on almost a daily basis. It‟s good to be mentioned that nearly 

half of the world‟s population is living near the coast! 

In the following map below, from Smithsonian magazine, every recorded earthquake 

higher than 4 magnitudes is visualized. It is obvious how big the risk of facing such a 

disaster is (and this is just one item of the any other possible disasters)  

In all, 203,186 earthquakes are marked on the map, which is noticeably a big number. 

 

Every recorded earthquake of magnitude 4 of higher since 1898. ii 
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We, the inhabitants of the planet earth are in danger, and of course it depends on the 

place we live, disaster could have a different scenario for us.  

 

2.2 Accommodating / Housing 
Based on the definition of the word “house” from a dictionaryiii, as a noun, it‟s a place of 

residence for human habitation. And as a verb, it‟s translated to “providing with shelter or 

accommodation, give someone a roof over their head”. 

 

Definition of “House” /noun 

In this context there are different ways of housing and different types of 

accommodations: 

 Tents 

 Shelters 

 Emergency huts  

 Collapsible solutions / Prefabricated houses 

By looking into each category and comparing them to each other and also based on the 

author‟s experience as a volunteer in few earthquakes in Iran, it can be concluded that 

tents are not reliable for a long stay, in a wide range of considerations such as safety, 

vandalism, insulation, privacy, feeling of “being temporary” or “not very important” for 

the user, etc. 

Shelters are one of the bests, but they are not very transportation friendly. They need to 

be shipped, moved, and fixed in a very proper way (qualified people, technicians and 
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engineers are needed). It‟s good to be mentioned that while they are shipping to a place, 

it‟s not allowed/recommended to place them on top of each other also. So that is 

noticeably a big issue in the project planning regarding the time and energy consuming 

factors. It‟s not a very sustainable solution to ship that amount of shelters, it‟s expensive, 

and when they get shipped to somewhere they occupy all the vertical space above their 

roofs. They are bigger than shipping containers and that‟s the reason why it‟s not possible 

(or at least it‟s complicatedly possible) to easily ship them. 

Extant emergency huts do not communicate properly with their user considering 

product‟s semantic form; also they are not very well developed and have some problems, 

it has been always hard to implement and express the homey feeling and having the 

rescuing function at the same time.  

And then we have prefabricated houses and collapsible solutions, they can be considered 

as the best solution in this case. They are almost considered as shelters with more 

advantages. They can be customized in factory (same as shelters) based on the needs, 

climates, geographical limitations; and they can be packed in a proper way, they can be 

shipped much easier than shelters, and when they are delivered they can be built up again. 

 The problem here is the existing prefabricated houses are not very developed and smart 

as well! There has been a considerably big demand of physical presence of technical teams 

all the time, consists of engineers and technicians, pipers, electricians, to be able to build 

and assemble. 

 The extant prefabricated houses (not all of them) are very complicated to attach 

(assemble) and detach for a non-educated person, living in a small town of a small city of 

a non-developed place, who probably cannot even read the user manual properly!  

This worst case scenario is very rare to be happened and actually it‟s much exaggerated in 

a way that the reader of this report can feel that an emergency kit should be very universal 

and easy to use. And it has to be very developed in the structure and the functionality and 

seems to be a very simple product to use. As an example, life saver jackets, emergency kits 

for planes, ships… are very simple to activate, execute, at the same time they are not very 

ordinary products, they are well designed products. 
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2.3 Industrial Designer’s Approach  
Referring to the book “How Designers Think” the designer plays a key role in the world, 

in order to make a change, to create a product or a service which has a need! A good 

design should make sense. It should be a true solution for a real problem, the bigger 

problem it is, the more difficult and important the designer‟s rule going to be.  

The designer has a prescriptive rather than descriptive job. Unlike scientists who describe how the 

world is, designers suggest how it might be. Designers are therefore all ‘futurologists’ to some 

extent. The very essence of their job is to create the future, or at least some features of it. This is 

obviously a rather hazardous business, and it carries with it at least two ways of being unpopular. 

First, the new often seems strange and therefore to some people at least unsettling and threatening. 

Second, of course, the designer can turn out to be wrong about the future. It is very easy with that 

wonderful benefit of hindsight to see design failures. iv 

In a nutshell, in order to be able to create a true product and a find the proper solution 

for the discovered problem, the designer must have a very good understanding and a deep 

knowledge of the problem; after reaching this state of knowledge, not only it would be 

much easier to start to think of possible solutions, but also the design could make more 

sense to the designer to be created and to the user to be existed and to be used. Moreover 

the understanding of the problem itself can be about 60-70 percent of the design solution.  

In order to understand the problem and feel the need of the design, having empathy is a 

must; where the designer faces more or less the similar situation by having an empathetic 

approach as the user in a simulated scenario. In the Bootcamp Bootleg design process, 

empathize is being used as the first step. 

2.4 Design Thinking: BOOTCAMP BOOTLEG 
Innovation acquires a very different approach rather sitting and thinking and hoping to 

come up with a great idea; design for people acquires empathy, a better understanding of 

their everyday life; to get to know what they do and want; likes and dislikes (Bootcamp 

Bootleg active toolkit)v. Design Thinking as is a language for designer with a systemic 

reasoning approach that helps designers to serve the people‟s need in a very empathetic 

way to upgrade within constraints (Tim Brown, CEO of IDEO). 

In its simplest form, design thinking is a process—applicable to all walks of life—of creating new and 

innovative ideas and solving problems. It is not limited to a specific industry or area of expertise. 

ideo.com 
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BOOTCAMP BOOTLEG approaches the product design by empathizing with the user  

2.5 Product Semantic Analysis (PSA) 
By applying Monö‟s semantic principles to a product or a design we can find a better and 

clearer definition in semantic form analysis; it is very important that how the product 

communicates and interacts with the user; Monö‟s PSA principles are to express, to 

describe, to exhort and to identify a product. By addressing the way that the product is 

understood, or what the product should simply explain or what its purpose is; as well as 

the properties of the product; is it affordable? Is it safe? Is it durable? As an example, by 

looking at the cars, they express different things; some express speed and performance, 

some safety or intelligence. vi 

The product should send some signals to the user. These signals can be connected to 

safety, such as „do not put your fingers here‟ or they can be connected to functions e.g. 

„pull this lever‟. vii 

In the context of accommodation, the product must clearly show that its purpose is to 

provide a “home”, the homey perception which is a welcoming and a warm feeling.  

The safety, the security, and the ability of accommodating have to be perceived in the 

semantic form language.  

2.6 Philosophy of colors 
Theoretically and practically, colors have always psychological effects on the mood of the 

user by communicating different meanings, which is important when we want to make an 

artifact; that can be choosing the color of a product or a function button, painting a 

room, designing a special clothing, etc.  

Color is a form of non-verbal communication (the semantics). We rely on color to provide 

visual appeal, data codes, and meaningviii. Color is a feature of products we use in our daily life 

and it plays a big part in what each of us experiences in our everyday surroundings 

(Marilyn DeLong, Barbara Martinson).  

Test Prototype Ideate Define Empathize 
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The meaning of colors can vary depending on culture and other factors; such as context, 

application, history, perceivedness, perception, etc. And the questions such as if we 

perceive the colors as same as each other _ or are colors only a matter of taste? Or could 

a color be symbolic – dependent on a convention or agreement? (Such as traffic signals, 

liturgical, social or official color codes, temporary trends, fashion) can address these 

factors. 

The main challenge here is to find out if we can rely on an already-defined meaning of a 

color, deviated from previous psychological tests in specific exams and in a specific 

context and apply it to another? And more importantly can we use it for a new product or 

in a new context without testing?  As an example, is it enough if we chose red or purple 

for sensuality and passion; or blue as the color of intelligence and communication?  

 

Similar colors in different contexts make different effects ix 

Also by having different values in hue, saturation and chroma, we can make many 

different types of one specific color; each can make a completely different experience for 

the userx .  

  

On the left figure, a criminal in Guantanamo prison and on the right a peaceful meditating monk; both are in almost 

the same color, with slightly difference in hue and saturation, are communicating different signals and meanings xi 

  

Moreover, there are other semantic factors involved, such as function, texturexii, patternxiii 

and the material feelingxiv.  
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Texture, material feeling and pattern also transfer different meaning and experience to the user.  

 

2.7 Supportive environment: Nature  
Researches prove that in order to have a balance in our mental and physical health, we 

need to have access to the nature, we need to feel and experience the nature; otherwise by 

getting disconnected from it we may get really sick. A very interesting study on patients in 

a rehabilitation center, done by Eva Sahlin, addresses this significant effect on people to 

get better faster:  

The lack of established rehabilitation programmes for patients with stress-related mental disorders 

has opened up for the use of garden/nature in a multimodal rehabilitation context (NatureBased 

Therapy, NBT). Nature triggered existential reflection, which enhanced the recovery process. 

Nature and garden were experienced as supportive environments.xv 

In the event of a disaster, people get noticeably affected by the catastrophe and it makes 

even more sense to be concern and have the capability to bring pieces of the nature in 

their new lives/accommodations. 

2.8 Design Research Methodology: CHEPETO 
For a better development of the pre-design studies and organizing the data of the projects 

in a right designer‟s manner, CHEPETO-HG design methodology has been used. This 

particular research method, created a better pre-requirement for the creation of a suitable 

and creative solution. 

“Looking in-depth and keep researching until finding the essence of the problem is the 

best way to have a right and clear perception of the problem to be able to find a suitable 

and appropriate solution for it” - Jordi Hans. 

Using different design methodologies for developing the project itself, more executive 

strategies and applicable approaches is vital for the project. Moreover a good 

methodology is necessary to create a good artifact, it acquires a better understanding of 
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the whole project and at the same time it resolves the problem of satisfying all the 

different stakeholders. 

This particular methodology consists of different areas that create a process plan for 

analyzing the project: 

 Origin  

 Observation.   

 Information Methodology for Selection of Information  

Issues, Concepts, History, Entities, Place, Events, Human Group, Objective 

 Reflection/Conclusion 

 Pathologies& Proposal 

 Model 

 Type 

 

Jose Manuel Cruz Ortiz model 

• C Concept 

• H History 

• E Events 

• P Pathologies 

• E Entities 

• T Themes 

• O Objectives 

• H.G. Human Group. 

 
Design Research Methodology by Jose Manuel Cruz Ortiz & Jordi Hans. 
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3 Method 

3.1 Project planning 
The essential key to a successful project is in the planning, the more prepared for the next 

action we are, the better solutions we would have, and better achievement of the next 

steps we would gain. By having a proper project plan, we are prepared for the surprises 

during the project; therefore creating a good project plan is the first thing that has to be 

done when starting any project. By having a good plan it‟s easier to organize and optimize 

resources such as budget, human resources, working hours, priority orders and have an 

efficient implementation plan. 

Project planning involves list of all the activities, people, deadlines and milestones, 

budget, required actions that need to be taken and other tasks.  

3.1.1 PBS and WBS 

Product Breakdown Structure or PBS is needed for a better understanding of the 

approaches needed to be taken to define the implementations and the executable actions. 

PBS is a tool for detailing the physical components of a project/product. By using this as 

a magnifier to see more in details, it comes in the form of a hierarchy, starts with the final 

product at the top and then continued by the elements of the product or project. PBS 

focuses on the product itself as a whole; it is primarily consist of the physical elements of 

a product. 

Furthermore, Work Breakdown Structure or WBS is another form of understanding work 

implementations and executions. In fact WBS has to be a list of the work packs you 

would expect individuals to manage to reach the goal. 

The product breakdown structure (PBS) is similar to the work breakdown structure 

(WBS). Like WBS, a product breakdown structure applies to reduce the complexity of a 

project or a product, into manageable smaller parts and components. As a result, 

executive teams could obtain a clearer understanding of a product, its components, and 

what is required in order to provide those components. xvi 
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As an example, in computers we have four main components. 

3.1.2 Gantt chart 

Gantt chart is basically used in project management, to be able to visualize activities 

(implementations) displayed against time. On the left of the chart activities are listed and 

on the top there is a time scale. Each activity has a bar. The position and length of the bar 

represents the start date, duration and ending, in order to be able to get a whole 

perspective at a glance, concerning various activities, when each activity begins and ends 

and how long it is scheduled to last for and activities‟ overlaps. 

In fact a Gantt Chart shows exactly what kind of implementations has to be done and 

when.xvii 

 

An example of a Gant chart with five different tasks in a timeline of seven months. 

3.2 Brainstorming session 
A brainstorming session is a means of generating as many ideas or innovative solutions as 

possible, to a problem or an issue in a specific session (time period); having said that it 

can be done as an endless process parallel to the other design activities. Although, it is not 

a tool to find out the best solution to a problem or issue but it aids in working towards 

achieving good results and potential solutions.  

In order to achieve the best brainstorming session some ground rules must be put in 

place. Such as the time limit; this does not necessarily mean that you define boundaries to 

make participants feel uncomfortable to be creative. 
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In an effective and efficient brainstorming session there are no bad ideas, and all the ideas 

are acceptable, the more creative ideas the better, there is no criticizing regarding other 

people‟s ideas or opinions.  

By doing brainstorming sessions and collecting all the ideas and thoughts together, 

combining them and expanding them and keep ideating during the whole design process, 

it makes it easier to find the best possible solution for each problem.xviii 

3.3 Co-design 
Co-design or in another word design together, questions the perception that there is only 

the designer who makes the decision and by doing that, it helps people (the actual users) 

to express their design creativities. Co-design is a design solution for them, where the 

professional designers transfer its role to an assistant one, empowering users; which can 

be done in many different ways.  

Co-design is also similar to Participatory Design, whereby designer actively involves all 

the stakeholders in the design process which might include the employees, partners, 

customers, citizens, end users, developers, consultants, decision markers, and so on. 

The similarity of both ideas is involving people in the design process in order to come up 

with a more effective solution for the users. Co-design leans more on teaching the skills 

to the recipients of the process, while Participatory Design stresses more the involvement 

factor; however they are both part of a design that is centered on the user‟s 

participation.xix 

3.4 Case study / study visit  
In order to achieve a certain level of knowledge or a deeper understanding of the 

problem(s) mentioned above case studies and study visits should be done. It brings us to 

an understanding stage of a complex issue or object and can extend experience or add 

strength to what is already known through previous researches. It can be done in different 

approaches.  

A true solution finder, should empathize with the user, the real problem has to be felt, it 

could be simulated or a real experience. It seems to be very ideal and unrealistic; at least in 

this particular project, the problem has been experienced in a very empathetic way by the 

author. 
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Case studies emphasize detailed contextual analysis of a limited number of events or 

conditions and their relationships. For organizing and conducting the case study research 

successfully, the following steps are very important to be considered: 

 Determining and defining the research questions. 

 Selecting the case(s) and determining data gathering and analysis techniques 

 Prepared to collect the data 

 Collecting data in the field, e.g. interviews, samples, photographs, sketches,… 

 Evaluating and analyzing the data 

 Preparing the report xx 

 

3.5 T.A.I.D.A 
Furthermore another methodology called T.A.I.D.A is used which is an initial for 

Tracking, Analyzing, Imaging, Deciding, and Acting. 

 

TAIDA methodology is a good complimentary tool to enhance the design process 

This methodology has been used to develop the project in a more practical and functional 

way combined with the other methodologies mentioned.  

By using TAIDA as a complimentary concept for the case studies mentioned above, we 

can have a firm basic foundation to proceed to build our structure.  

3.6 S.W.O.T Analysis. 
SWOT Analysis is a useful technique for understanding the Strengths and Weaknesses, 

and for identifying both the Opportunities open to the designer and the Threats he faces 

during projects. what makes SWOT analysis powerful is that, with a little thought, it can 

help designers to uncover opportunities in their projects. And by understanding the 

weaknesses of the business, it‟s easier to manage and eliminate threats that would 

otherwise surprise the designer. xxi 

Acting Deciding Imaging Analyzing   Tracking 
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Strengths and weaknesses are often internal to the project, while opportunities and threats 

in general are related to the external factors.  

In order to find out the SWOT analysis, the following queations are needed to be 

answered: 

Strengths 

What advantages does the project have? 

What can differentiate this project from others? 

What makes this project unique? 

What are the potential strengths? 

What factors makes you successful? 

What is the project‟s Unique Selling Point? 

Weaknesses 

What could be improved? 

What should be avoided? 

What factors can affect the success of the project? 

What are the limitations of the project? 

Opportunities 

What good opportunities can be spoted? 

What interesting trends can be seen from this project? 

What are the current changes in technology, social pattern and changes in lifestyles? 

Threats  

What barriers will you face?  

What are the potential competitors startegies?  

Are quality standards or specifications for your job, products or services changing? 

Is changing technology threatening your design proposal?  

Could any of your weaknesses seriously threaten your business idea? 

                                 

SWOT matrix: strengths, weaknesses, opportiunities, threats 

Strengths Weaknesses 

Opportunities Threats 
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3.7 5xW+H (The design compass)  
The design compass approach to define an artifact will allow us to understand what is the 

main purpose of the project; who is going to use it? When and why and how?  

This project started with an idea about what artifact or product is going to be created and 

what service(s) is going to be delivered and the reasons of coming with this solution, 

continuing with who is the target group and who are getting involved in the project and 

when is expected the new artifact to be launched in the market and where is the market 

place. Clarifying and answering how this project is going to be managed. 

The Design Compass Model xxii 

What is going to be designed,  

(Creation of an artifact to solve a problem and interact with the stakeholders) 

What 

Why it‟s needed to be designed, Observations and detections of problem(s) 

( Information and Pathologies related to the issue) 

Why 

Human Group (target group related in the project) 

Who 

The time that the created artifact will be launched 

When 

The place where the artifact will be produced and will be in the market 

Where 

Strategies, approaches, implementations  

(The form about developing the project)                                                                                

How 

3.8 Persona definition 
Personas are the fictional characters living in the designer‟s mind having said that they can 

be selected from the real life. It typically includes details such as name, age, sex, family, 

occupation, hobbies, expectations, activities, likes/dislikes, favorites, and other details 

related to the product and use of it. 

The goal of having these characters in mind is to establish the mindset of the user, to 

simulate the user mindset, desires, and necessary tasks of the users, it makes it easier to 

understand what are user‟s needs. Personas-based approach provides a very clear vision of 
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the user for the designer; it gives shape to the user and pulls the designer out of having 

only an unclear idea of a user. Personas could be fictional characters or selected people 

based on ethnographic researches, surveys or interviews. xxiii  

3.9 Scenarios and storytelling  
In a story-oriented design, designer works by looking at sequential mockups and scenarios 

to get a better image of the problem. This simulated atmosphere helps a lot to understand 

the user needs, is more like making a movie (project) based on reality (story). It simulates 

the user experience as well as user needs. A story-centered design helps us to be with 

customers through every single step of experiencing the product. That gives the entire 

team (designers, engineers, CEO) a system for making design decisions based on how 

people will actually interact with the product.xxiv 

3.10 Function analysis  
During conceptual design, the initial stage is the derivation of functional requirements 

from the user needs that have been collected, perhaps by the means of questionnaires or 

interviews. At the initial phase of research for a new product or the revision of earlier 

versions, designers generally have no idea on how these steps could be taken.  

Functional analysis is pursued detaching functionality in a macro perspective, that 

characterize the problem to be solved, and in a micro perspective, we have sub 

functionalities, and each of these are able to put in evidence with more clear contexts and 

properties that may be presented in the final solution(s). xxv 

3.11 Market analysis 
In order to have a successful project one of the most important issues to consider is to 

determine if the design concepts have any chance of economic success or not; which can 

be clarified by answering few general questions such as Who are the potential customers? 

Who are the main competitors? Does the product sell strong? How much should be the 

market price of the product?  

Pricing also is usually based on market research results. This sets an upper limit of cost to 

the design and production costs. 

By using the Qualitative (who, what, how, why) and Quantitative (how many) research 

methods, and analyzing the collected answers from earlier stages by helping of interviews, 
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customer surveys, catalogues, brainstorming sessions, personas, etc. it is possible to map 

the market and improvise the project and have a better chance of economic success.  

 

3.12 Stakeholder analysis 
Stakeholder Management is an important discipline that is used to win support from 

others in a project. It helps to ensure that the project succeed where others fail. 

Stakeholder Analysis is the technique used to identify the key people who have to be won 

over. And then by using Stakeholder Planning it‟s easier to build the support that helps to 

be succeeded.  

Benefits of using a stakeholder-analyzed base approach are: 

It is possible to use the opinions of the most powerful stakeholders to shape the project 

at an early stage. This makes it more likely that they will support the project in one hand, 

and in the other their input can improve the quality of the project. 

More over gaining support from powerful stakeholders could help to win more resources. 

By communicating with stakeholders in earlier stages and more often, it is easier to ensure 

that they fully understand how is the project‟s progress and what is happening in each 

step and then they understand the benefits of the project better and deeper, it makes 

more sense to them to help and they can support more actively when it is necessary and 

needed. 

3.13 Mood-board 
Mood Board or Image Board is a series of images that they can visually connect the 

reader or the audience to the context. They are more like visualized adjectives and help to 

have a better understanding of the concept before it become real; it can show how the 

material texture feels or how big the scale is. 

3.14 CAD-modeling 
It‟s definitely the most sophisticated tool in design, engineering and manufacturing; 

whereas visual aspects as well as simulations and calculations matter. By using 3D CAD 

modeling tools to professionally engineer the form and function of the new product 

concepts from rough sketches, to volume calculations, to draft angle evaluation, to study 

fluid behavior simulations, to have thermal analysis, and in the architecture or design 

contexts it helps to visualize the product before it‟s physically made. Which helps a lot to 
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expect the result clearly, or if it is needed to present the idea to stakeholders in advance, 

by focusing on key areas of the product concept and showing a polished and interactive 

visual representation of the final product; CAD modeling also accurately determines how 

to make any necessary changes for physical prototyping, and/or manufacturing processes. 

It saves valuable time and resources at this critical stage in the design process. 

Conventional illustration simply can‟t compete with the accuracy of photo-realistic digital 

computer renderings. Producing a 3D rendering of an idea merges traditional illustration 

with high-end computer skills, simplifies complex design concepts, and empowers 

engineers to quickly and affordably integrate changes in design. By seeing the end result 

before it‟s built, allowing us to correct issues before it‟s too late. 

3D modeling solutions offer the ability to test the mechanical considerations of a building 

or product before it is built, saving time, money and potentially disastrous 

consequences.xxvi  
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4 Approach and Implementation 

This project has followed the addressed strategies and following approaches and 

implementations, applying: 

1. The design process 

2. The research strategy and approaches. 

3. Brainstorming and mind maps 

4. Details of new features in this product. 

5. Given proposal solutions. 

6. Reflection & Conclusions (supervisors and stakeholders) 

7. Design of Exterior and Interior 

8. Elements to be included and some technical solutions. 

9. Final product model and prototype 

 

4.1 Design brief 
Following the design process, before starting the ideation phase, it is needed to clarify the 

problem better; the clearer the problem is defined, the better solution is going to be 

found.  

During the research and development phase of the project; where the main topics were 

selected from previous investigations and the first brainstorming session in the company, 

these topics were analyzed and studied to get a better understanding about rescue/refugee 

camps; the main issues are following: 

o Homelessness and the human needs 

o Suffered people and the misery; living after the disaster and the life condition  

o Water supply and the hygienic needs 

o Children, special considerations, mood 

o Renovation, reconstructing the city 

o Schools, Hospitals, Houses, Rescue Team 

o Vandalism can occur in new constructions 

o Feasibility, accessibility, tangibility 

o Ease of use, simple, easy to understand, self-educative 

o Expandable, Scalable, future developments 

o Long lasting 

o Light weight, transportation considerations 

o Environments, different climates, future disasters 

o Reconstruction 

o Organizing, arranging and planning 

o Insulated sustainable materials 

o Innovative hybrid-green energy solutions, solar panel & wind turbines 
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o Vertical Gardens, basic needs and primary demands 

o Modularity, fold-ability, quick, easy, user-friendly   

o Multi-functional, smart, all services at one place  

4.1.1 The philosophy: Empathize 

After the 2003 Bam earthquake with a moment magnitude of 6.6 , I had a deep study on 

survived children‟s paintings and the emotional effects of a disaster on people was 

significantly deep and noticeable; I had empathy and sympathy and curiosity for what was 

just happened. I realized that there should be so many psychological considerations 

at/after the event of a disaster; different age groups need different type of cares and 

inhabitants‟ moods have to be considered; it is not about having a roof and that is it; it is 

more than that. 

Nine years Later, when the 2012 East Azerbaijan earthquakes happened with a moment 

magnitude of 6.4 and 6.3, being at the site of disaster as a volunteer engineer, and 

empathizing with people, helped me to get a deeper understanding of the real problems; 

my experience in the rescue camps and temporary modular accommodations provided by 

BBIxxvii  gave me some practical knowledge and more than that a great commitment to 

make the situation a bit better.  

4.1.2 Define 

I realized that there is a big demand of having different facilities, with different functions 

and features at the same time; I wondered how useful would it be if we would have a 

multifunctional design, which could be defined as: 

o A home 

o A hospital 

o A common area 

o A school 

o An office 

o A shared kitchen 

o A shared laundry 

4.1.3 Ideate 

This concept is an attempt to find a better solution for the next coming disaster(s), by 

creating a cozy/ convenient accommodation and providing a homey feeling, giving safety, 

security, hygienic service to inhabitants and combining aesthetics with functionality and 
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practicality, where the life-quality is a must to consider. The idea is to providing not only a 

place to just survive but also creating a better feeling for suffered people after a 

catastrophic disaster, the proposed design will find solutions for the detected problems, 

and it focuses on essential living space, sustainable energy, environmental friendly 

materials, feasibility, minimalistic lifestyle and multi-functionality, to create a product and 

design a service that can make the existing solutions a bit better. 

The new collapsible kit is going to be developed in a sustainable way with new 

environmental friendly materials for insulation. The building will generate about 50-70 % 

of its own energy (hybrid) to function, using renewable and sustainable energy sources 

such as wind and solar energy (depends on the disaster site‟s climate).  

Moreover, this concept can bring a green space in the middle of the new-born city, where 

the buildings are installed; a topic that usually gets forgotten: gardens and green areas. 

 

4.2 Functional analysis 
A product Functional Analysis, considering the different practical features has been 

performed; where the empathizing with the user is the main key to find out all the 

necessary features and the main function of this design is “to accommodate” “people” “in 

an emergency case”. 

Features (verb) (noun) Type Performance  Limits 

Accommodates people MF in an emergency case 

Offers vertical garden D planting package 

Offers rescue package D primary goods 

Supplies green energy N solar / wind 

Defines homey atmosphere N 
user should be able to feel 

home again 

Simplifies 
accommodating 

concern 
N  

Changes the mood of the user D homey atmosphere 

Provides convenience N comfort 

Simplifies 
rescuing and 

organizing 
N  
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Changes the look of the city D  

Provides modularity N  

Provides easy assembly N easy to use 

Provides easy shipping N globally 

Provides Urban lighting D conceptual phase 

Offers laundry machine U working with muscle power 

Functional Analysis matrix of the design whereas the functions are listed and prioritized 

• Main function (MF) • Necessary functions (N) • Desirable (D) • Unnecessary (U) 

 

 

 A functional analysis session at JHD and conclusions 

These keywords were selected as the main features to consider during the design thinking 

process and a tag-cloud was created: 

 

Tag-cloud or keywords of the design process 
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4.3 Project planning 
For the execution of this project, first a project plan was prepared in order to be 

organized and to be conscious about time and resources. This project plan was made with 

the previous experiences of other project plans done in the JHD Company and my 

experiences. 

4.3.1 PBS 

Project Breakdown Structure was designed as following: 

 

Project Breakdown Structure of Collapsible Home project 

4.3.2 WBS 

Work Breakdown Structure was designed as following: 

 

 

Work Breakdown Structure of Collapsible Home project 
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4.3.3 Gantt chart 

Gantt chart was made in order to have a better control of time and resources. It will come 

in 6 pages in the Attachments section 7 to be readable: 

 

Gant Chart of Collapsible Home project 

4.4 Brainstorming Session 
Different brainstorming sessions were performed in the company; the very first one was 

with the intention of clarifying the problem, the second one was to see the possible 

scenarios in a disaster and the third one was done in order to get a better understanding 

of the practicality and functionality of the design. 

  

Positive terms (hope, future, whatever should be considered) and negative terms (whatever has been happened, past) 

in the event of a disaster on the left figure and on the right figure terminology of “disaster” is shown. 
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4.5 Study visit / Case studies 
In order to empathize with the user of this product (which is usually suffered by a 

catastrophe), two case studies has been done to get closer to their real scenario.  

The study visits had been done before starting this project as a volunteer participation to 

help people and organize them by developing a new housing method. The assignment 

was to find a solution for accommodating people who were already facing the problem 

with a long term vision in case of future disasters. To find a reliable solution, a portable 

and prefabricated rescue/accommodation package was designed, developed and 

constructed.  

During the development of the thesis in 2014, a factory visit at SAPA xxviii was organized 

by JHD Company; during the appointment some basic information was gathered 

regarding the possible agreement for future developments of the project and SAPA 

aluminum profiles fact sheets, possibilities, feasibilities, willingness to develop the idea, 

etc. 

 

4.5.1 Bam earthquake, Iran 2003 (case study) 

On December 26, 2003 a catastrophic disaster occurred in Iran, an earthquake, measuring 

6.5 on the Richter scale, about 80% of the city was flattened in that day; about 26000 

persons died, 30000 were injured and 100000 people had lost their homes; so many 

houses had to be rebuilt… 

  

Bam earthquake, Iran, December 26, 2003 
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4.5.2 East Azerbaijan earthquakes, Iran 2012 (study visit) 

On August 11, 2012 two earthquakes happened in Iran with an 11 minute gap between, 

the two quakes measured 6.4 and 6.3 and about 6000 houses were totally destroyedxxix 

  

East Azerbaijan earthquake, Iran, August 11, 2012 

The most important challenge was to accommodate thousands of people before the very 

cold winter comes (in that region winters are very cold and windy). BBI had the idea of 

making a big number of prefabricated small and modular units that they can be built 

locally in the other cities and could easily transported to the disaster area(s); therefore they 

had to be easy to assemble, be easy to move by manpower, and be modular; in order to 

make other social areas in addition to accommodations, such as schools, hospitals, 

mosques,… I developed the concept and a step by step user manual was built.  

Following is the result: 

  

Structure of the proposed model to BBI for 2012 East Azerbaijan earthquakes 

Development of the design is available in the attachments, chapter 7. By reviewing the 

issues concerning those structures and the collected data from the past provided and 

supported by BBI and new inspirations the new Collapsible Home idea started to grow.  

The project has been “defined” and the “ideation” has been developed. 
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4.6 T.A.I.D.A 
By tracking the issues from the past and learning from the real scenarios, analyzing the 

data has been performed and an imaging approach started to map the problem; this 

method has been used and has been followed during the project parallel to the method 

BOOTCAMP BOOTLEG comes as following: 

 

4.7 S.W.O.T 
Strengths 

What advantages does the project have? 

-This project is collapsible, modular, transport friendly. 

What can differentiate this project from others? 

-This project has aesthetically considerations; it looks different in a way that the end user 

can see it as a home (the homey feeling) 

What makes this project unique? 

-It is feasible and logical. It is a solution for a real problem rather than a luxury for life; it 

is designed for many people not the minority. 

What are the potential strengths? 

-It can be built and developed in different places of the world, depending on the risk of 

disaster; it can be parked (stored) for the next problem. 

What factors makes you successful? 

-Modularity, collapsibility, thermal and sound insulation, cost of each unit, user 

experience, we are always in the risk of disaster, sustainable materials consideration, using 

green energy, equipped with a vertical garden.   

What is the project‟s Unique Selling Point? 

-Ease of use and access  

Weaknesses 

What could be improved? 

-Interior design of each unit, material, cost, quality, weight. 

What should be avoided? 

-Using wasteful materials instead of sustainable solutions. 

Tracking Analyzing   Imaging Deciding Acting 
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What factors can affect the success of the project? 

-Market price 

What are the limitations of the project? 

-Minimalistic lifestyle is not everyone‟s favorite way of living. 

Opportunities 

What good opportunities can be spotted? 

-By considering the fact that disaster could happen at any time, it can be a big opportunity 

to take this project to the next level and propose it to big rescuer organizations such as 

UNHCR. 

What interesting trends can be seen from this project? 

-Using the green energy, vertical gardens and sustainable materials. 

What are the current changes in technology, social pattern and changes in lifestyles? 

-In our new modern society we are facing many environmental changes in different 

aspects; we do have limited access to resources and we should live more economically. 

Technology is supposed to bring more opportunities, comfortability, and more 

accessibility with more reasonable price for many people; maybe it is not happened yet or 

at least it is not happening for low income people. Therefore usually the cheaper product 

wins the competition in the market; however it will cost much more in a long run. 

Threats 

What barriers will you face?  

-Present the idea not at the right time; Time has been a big threat always. 

What are the potential competitor‟s products/features?  

-This type of housing (small, cheap, convertible) has been developing very fast in the past 

10 years. However this idea is unique in some ways but there are still so many competitors 

out there in the market.  

Are quality standards or specifications for your job, products or services changing? 

-It may change by time but not in less than 2 years 

Is changing technology threatening your design proposal?  

-It may affect in a positive way; this may not considered as a threat.  

Could any of your weaknesses seriously threaten your business idea? 

-Not having access to a big budget in the beginning of the project could lead to miss the 

deadlines. 
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4.8 5xW+H  
The design compass method was performed to clarify and to answer the following general 

question: how this project is going to be done? 

The Design Compass xxx 

What: A smart and innovative home with sustainability considerations, modularity, and 

expandability. 

Why: Because we need to have a place called home, a place to live; in this particular 

project to be able to accommodate suffered people from a disaster 

Who: For suffered people after a disaster, for inhabitants, for rescuers; considering the 

stakeholders who are going to get involved, UN, UNHCR, JHDC, SAPA, and other 

suppliers. 

When: At the event of a disaster this product has to be used; it is designed for the future. 

The aim is to make it happen to the market by end of 2016 

Where: Preferably in Sweden and of course it will depend on the suppliers agreements 

and the future negotiations. 

How: By implementing the correct design strategies, proper approaches, good project 

planning, negotiations with the stakeholders, have a better idea than the existing ones and 

to find the best market. 

  

Result: Homeless people after catastrophic disasters need to be accommodated and 

facilitated with the creation of a quick, temporary and low cost emergency hut, which is 

providing homey feeling and standard living services for refugees and homeless people in 

general in their areas.  

 

4.9 Personas and the scenario (disasters) 
Six different persons (fictional personas) were selected:  

Ali, Male, 31 from Iran; Emaad, Male, 15 from Jordon; Gabriela, Female, 20 from Mexico 

; Hannah, Female, 45 from U.S – NC; Tom, Male, 58 from Portugal and Johanna, 

Female, 8 from Sweden. 

First three are survived after a big earthquake in their home country and the others are 

survived after a big tornado. 
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These scenarios were discussed and developed in a long session with other participant as 

volunteers with different expertise and different backgrounds and all the needs and 

challenges were listed.  

 

Brainstorming session at JHD 

 

4.10 Market analysis 
By digging into almost all of the existing solutions in the market for helping people after a 

disaster, the very first noticeable issue is that those products do not evoke the homey 

feeling; the user really does not feel like home in a small temporary hut. They are not very 

well-designed or insulated. In one word they are not universal solutions and they are not 

easy. Following there are some real samples of the existing solutions. 

4.11 Existing similar products  
Few examples are here to show a simple comparison between the products available in 

the market. They are from big well-known companies.  

o It looks like a cage or even a prison! 

o Missing windows 

o No usage of vertical spaces 

o Not evoking the homey feeling (Semantic forms has to be improved) 

o No use of Green energy 

o No  urban lighting 
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o No gardens, greens or any plants 

 

Red circles are pointing out the details that can be improved 

 

Existing similar products from big manufacturers does not answer to the entire user‟s need  

4.12 Stakeholder analysis 
In this project, SAPA Company, one of the biggest pioneers in the aluminum profiles 

with its innovative industrial solutions is considered as one of the main suppliers for the 

structure.  

Bonyad Beton Iran, as one of the biggest construction companies in Iran is interested to 

provide data and some material for manufacturing the prototype. 

UNHCR, The UN Refugee Agency xxxi is considered as one of the stakeholders and 

investors in this project.  
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JHD is also interested to help with the development and the sponsorship of the 

prototype. 

User 

Stakeholder analysis map 

 

4.13 Mood-boards 
After all, a mood board was made to make a visual aspect of all the factors associated with 

the design: 

 

#minimalistic #modular #green #vegetable #life #expandable #smooth #robust 

#resistant #semantics 

BBI 

SAPA and 
Other 

suppliers 

JHD 

UNHCR and 
other 

interested Org 
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#easy #colors #happy #lightweight #quick setup #happiness #comfortable #homey 

#Scandinavian #insulation #quality #feasible #cheap #reliable #comfort #foldable 

4.14 Choosing the right colors: 
In order to find the right harmonic nature-themed colors, it has been tried to find nature-

connected pattern for this artifact; the more connected to the nature we are, the faster we 

can get recovered.  

Orange, green and blue are the main selected colors in this design, by changing the hue 

and saturation factors of each color and adding an organic pattern; we can make similarity 

and integrity with the natural elements: earth, soil, mountains, desert, sea, forest and 

ocean. 

Following color theme is selected for the interior and exterior of the walls, shelves and 

frames.  

 

Nature-inspired color theme: earth, sea, forest, mountain, desert, ocean 
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This applicable color theme makes the product more interesting and fun to use for the 

user and the decision makers. Landscape architecture of the site also should be more 

welcoming for making a connection between the natural elements and the artifact. 

Moreover this pattern does not need to be washed frequently since it has a transition 

from light colors to dark colors. 

 

4.15 Ideation session and the morphological approach 
The ideation part of the project started with quick sketching sessions trying to obtain the 

forms and optimizing the results where the form follows function. It begins with the 

creation of structure as the main infrastructure; the primary drawings and sketching was 

continued with minding the conclusions after the different analysis and approaches to 

generate first proposal that could be the innovative solution for the discovered areas. 

 

4.15.1 Sketches: Define, Ideate   

By approaching the more-practical-phase of this project, development of the sketches 

from the very first definition of the problem, was extended to the ideation phase as 

following: 

 

Morphological sketching along the deign process: Ideate, Define 
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Step by step, by having the theoretical knowledge in mind and trying to find the optimum 

way of folding (collapsing) a cubic box, development of the sketches was continued:  

 

Some trials and errors to find the optimum way of folding a cube  

 

A morphological and evolutionary sketching approach to the design was performed in 

order to avoid of getting stuck in the first generated solution, by having the idea of “the 

first solution it is not necessarily the best”.  More sketched are available in the 

attachments, chapter 7. 

 

The optimum way of folding a box whereas the top surface (the roof) is heavy enough to make it impossible for a 

human to lift it up (without using a crane, or a fork lift) for an approximate height of 3 meters  

 

Some technical details, such as joints and hinges, sliding rails, different types of profiles, 

mechanical features and components were discussed and developed during the 

development of the sketches. 
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Development of the sketches and the first expandable concept where the modularity and the logical dimensions for 

the convenience of the user were the main keys. 

 

An expandable roof (capability of equipped with solar cells) was developed during the 

sketches. A reasonable space as a storage was defined under the roof for the user to store 

necessary belongings and the items received from the responsible organizations and 

rescuers. Moreover, modularity, expandability of interior spaces and new solutions for 

having a basic shelve, desk, bed, and a sofa were developed and designed. 
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4.15.2 Quick Mockups 

In order to obtain a better understanding of the physical living area in reality, parallel to 

the hand sketching a series of quick physical mockups made of cardboard and foam were 

developed and at the same time the 3D CAD model was under construction and 

development. 

 

Quick 3d-mockups made of paper and cardboard can challenge the collapsibility concept  

 

Quick mockups were important to provide the optimization of the interior layout and the 

exterior look of the building including windows, lighting, storage areas, etc.  

4.16 Model building  

4.16.1 CAD Modeling 

Solidworks has been used to make a sophisticated and functional CAD model; when it is 

needed to have a model of an artifact that is consisted of mechanical components, CAD 

model, has to be very well-defined in one of the mechanical engineering software for a 

better response in the time of production and future developments. 

4.16.2 CAD Development 

Development of the idea was continued with the creation of 3D mockups for finalizing 

the visual aspects of the design and to work faster on the evolution of the form. Also a 

combination of the individual module and how they could attach to each other and how 



Approach and Implementation 

46 

 

they look together, by providing different solutions as schools, libraries, hospitals, kitchen 

and dining area, organization offices,...  were considered in this phase. 

 

A 3D mockup showing combination of four individual basic modules. 

 

Windows combination and placement for the maximum natural illumination and a better view from inside. 

4.16.3 Dimensions 

In order to meet the transportation limitations and also restrictions considering both 

shipping containers and also human power, this emergency kit has to have the minimum 

necessary dimensions and it has to be possible to have it fitted in a standard shipping 

container when it is collapsed (5 x 2.5 x 0.42 meters). 5.10 x 5.10 x 2.5 meters is the size 

of the home (for one single module) when it is unpacked and expanded for each unit (by 

attaching them the size of the building gets bigger) basically 4 to 6 modular-collapsible 
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homes can be shipped with one standard shipping container1. General purpose containers 

are almost either in 6m or 12m for the standard length. The common heights are 2.6 m 

and 2.9 m. Since this project is designed for a disaster area therefore the transportation 

considerations come first. 

 

Minimum dimensions (collapsed) 5 x 2.5 x 0.42 meters 

 

Each module has the size of app 5.10 x 5.10 x 2.5 meters 

 

 

                                              
1 depending on the size of the container and also the other items included in the package mentioned in the section 
Additional Components 
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Practically it is possible to combine different element and attach different items to the 

main home in order to make a bigger construction; such as a big villa, a school, a hospital, 

etc.  

 

As an example, a school can be made with the modularity feature; 8 classrooms including 8 collapsible modules  

4.16.4 Structure 

The main structure of the building plays the key role per as the chassis in cars; it has to be 

robust and lightweight. By using Aluminum profiles, different in shapes, it is made it 

possible to have a collapsible function where the weight and the connections are the most 

critical values.  

 

Main structure of the home and the window frames, made of Aluminum profile provides the lightweight feature of 

the structure 
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Main structure including the window frames all is made of Aluminum profile 

4.16.5 Workshop: Physical Model 

Parallel to the CAD development practical experiments with different materials in the 

workshop was performed. Different mockups were made to test the functions and find 

the optimum position for each element. Also a more realistic visual look of the final 

product was achieved. 

  

Building the prototype at the Industrial Design workshop at JTH, Jonkoping University 

 

4.16.6 Material Selection 

Aluminum profiles with the vast range of possibility in performing different functions 

noticeably are one of the best alternative solutions where the weight and the stability 

matter the most. SAPA Aluminum profiles are selected for the main body structure, 

hinges (used in the collapsible joints) and sliding rails.   
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SAPA as one of the stakeholders is providing the Aluminum profiles for the main structure  

 

Walls (interiors - exteriors) roof and the floor are designed with different types of 

sandwich panels and depending on the disaster area, considering the climate and the 

temperature the insulation material varies. In this design, hemp fiber, as a sustainable-

non-toxic insulation material is selected for a general usage of the product in cold 

climates.  

 

 

Hemp fiber, a sustainable-non-toxic insulation material is selected for the sandwich panels. 
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5 Result 

5.1 Final Concept 
Here, the final result is presented including the final visualizations made with computer 

and photographs of the scaled model as a prototype as well as the rescue package items. 

 

3D render of the collapsible home, collapsed and expanded mode including vertical gardens and solar panels. 

5.1.1 Exterior Design 

It is proposed a new exterior with the possibility of installing vertical gardens for growing 

vegetables, an array of windows that allows and uses the maximum external illumination 

during the day time. Moreover it makes the atmosphere more comfortable for the user, 

and it is representing a modern minimalistic look, with sustainable and robust used items, 

made from Scandinavian high quality and lightweight materials. 
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3D model representing exterior design of the house including vertical gardensxxxii 

 

Each Vertical Garden Module has the dimension of 500mm x 400mm with a depth of 

about 90mm. The Modules are easily linked, and locked in, they can be placed easily on 

the specific hooks on the walls. 

  

 

Vertical Gardens can easily attached to the walls 
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5.1.2 Interior Design 

After applying different possible adjustments of different functions based on the user‟s 

need, this interior arrangement was selected for the basic structure; including the place for 

the toilet package, firm foundation and locks for placing the mattresses, foldable book 

shelves, and a foldable desk. 

A basic structure does not contain the kitchen since cooking is considered as a common 

activity with other people in a common kitchen in this design concept. However the 

kitchen is made by following the same basic structure.  

 

3d visualization of the interior design of the hut; collapsible homes have been designed to offer a combination of 

improved quality, user comfort, and ease of transportability. 

 

Simple mechanism for attaching and installation of the divider walls 
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5.2 Quick setup and attachments 
Having an easy quick setup as one of the most important features in this product provides 

a big range of advantages in the event of disaster. It is designed a very simple unfolding 

method for the user that not only provides the ease of use but also it is not necessary to 

have extra help from an expert.  

Followings are the simplified figures of how this product works. 

 

 

One of the biggest advantages of this design is providing the ease of transportability. This visualization shows a 

product after delivery to the user.  

 

 

Evolutionary figure of setting up the hut after the delivery; there is no need to have a constructional trucks or 

powerful machines in the site and the product can be set up with only the use of muscle power. 

 

5.3 Community 
After all, with a more general perspective, and a long term vision, considering the people 

who live in a city (permanently) and presence of the rescuers in the site (temporarily) and 

need for common areas, educational spaces, medical centers, big storage places, etc. and 
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to fulfill the aim of this proposal, in order to build the new city, it is needed to have public 

buildings; made from similar structures with different arrangements and functions. 

Followings are some bigger houses for the public use:  

 

As an example, an ER (emergency room) can be made with the same basic package with small changes in the 

placements.  

 

 

In a bigger perspective a medical center can be made with the same principle. 
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Aerial view of the new born city to show the solar panels and the color composition  

 

Aerial view of the new born city 

 

Aerial view of the new born city 
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5.4 Urban lighting concept2 
In this design there are possible placing positions for a lamp providing the 

interior/exterior illumination.  

Each unit is equipped with an array of LED lamps on the edges to provide an urban 

lighting as well as a better view of the building during the darkness. LED panels are 

powered by the solar energy, saved in the batteries during the daytime. 

 

LED lamps for illumination of the house and also providing the urban lighting 

 

5.5 Additional components / features 
The collapsible home has more items to offer; a package has been designed with all the 

basic items, the structure and extra components. The aim is to have a collapsible home 

package plus following items included: 

5.5.1 Collapsible Home  

Collapsible home (Basic home + guide) will come in the basic package. Other packages 

are titled as shared/common areas between groups of families (public): laundry room, 

shared kitchen, common room, training, school and daycare, emergency and medical 

center. And depends on the local decision makers those features will vary.  

                                              
2 Since this feature is considered as a desirable feature during the functional analysis of the project and not 
considered as a necessity, it needs further development to become real and feasible; However as a concept it is 
presentable. 
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5.5.2 Vertical Gardens  

Users can grow their own vegetables, they can have a better experience and feeling; taking 

care of plants can keep them connected to the nature, it is relaxing and aromatic. Vertical 

garden (vertical pots + seed package + notorious soil to mix + guide) will come as a small 

package. The installation methods are simple and it can be done by placing the gardens on 

the wall by the designed hooks. Different quantity of plants can be planted and around 

ten liters of good quality compost are required for each module.  xxxiii 

 

Vertical garden consists of vertical pots , moisture panel, hooks, locking system 

5.5.3 Solar Panels  

Solar power as one of the most important sustainable energy sources is generating the 

required power for each collapsible home. By considering the different climates, 

sometimes it is harder to expect the maximum efficiency from the panels. Solar panels are 

installed on top of the one-sloped roof of the buildings. Also with the help of batteries 

electricity is always saving. These solar panels can produce a part of electrical energy that 

is consuming in the building. 

5.5.4 Wind Turbines 

Wind power as the other sustainable source of energy is considered in this design. They 

can be installed on top of the roof of the buildings; in some of the buildings it will be 

included both Solar Panels and Wind Turbines creating a hybrid System that uses two 

types of renewable energy sources depending on the climate and location of the camping 

site and of course the budget. 
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5.5.5 Basic Furniture  

Basic furniture (shelves, desks, mattresses, lamps) is included in the basic package. If the 

package is going to be used for other needs than housing such as an emergency room or a 

school, etc. it will need different product details considering the durability or hygiene. 

Shelves and the desks are collapsible and they are folded and integrated to the main 

structure of the building. 

5.5.6 Bathroom Cabin xxxiv 

A small bathroom cabin (Toilet + small washing basin) is included to be placed indoors. 

In order to do that the infrastructure has been placed in the right corner of the buildings 

and the cabin can easily fits in and clicks to the right place and locks to the correct 

position. 

5.5.7 Water Heater  

A solar-powered water heater can be included in the package if the disaster area is placed 

in a colder climate; the water heater can use the electrical power or the direct sunlight to 

warm up the water, depending on the climate, hours of sunlight and the budget it can 

vary.  

5.5.8 Rescue items 

Since this design is fundamentally based on rescuing people after a disaster, it should be 

capable to have some necessary items in the package when it is delivered; first aid kit or 

some basic hygienic materials, conserved food for a week or so, can be included in the 

rescue items.  

In some locations having access to drinkable water is very limited especially in the event 

of disaster and water purifier xxxv can be very essential and necessary in order to provide 

drinkable water by filtering and cleaning it from bacteria.  
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5.6 Physical Model 
Finally the physical model has been made and has been exhibited to provide a more 

realistic view of the product to the both stakeholders getting involved in project and 

users. 

  

Physical model of collapsible home (basic) has been made in JTH workshop and exhibited in Jonkoping university 

library  

  

During the exhibition, different alternative for the sandwich panels and also the vertical garden were presented. 
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6 Conclusion and discussion 

6.1.1 Conclusion: 

In this concept it is tried to find a practical, feasible and an optimum solution for the 

housing problem after a disaster; considering the semantics, user satisfaction, empathizing 

with user, sustainability issues, modularity concept, mobility advantage, lack of the urban 

infrastructure in those areas, using green energy and improving the life quality and the 

user‟s mood.  

6.1.2 Further improvements: 

This project has designed a proposal for disaster cases and by further manufacturing 

developments and optimizations in areas such as reducing the final cost, architectural 

improvements, finding new materials, more optimized dimensions, more efficient 

generators and even more modularity and transformation capability with more 

standardized elements, it can be adopted as a long term housing alternative solution for 

our society in order to not only deliver home to all the homeless or low-income people 

but also a better quality of life. 

6.1.3 Future developments: 

Some of the mentioned concepts such as urban lighting, reusing the water from the rain 

and purification, generating power and using renewable energy sources from sun and 

wind, using more efficient solar panels, hybrid solutions and using the local material for 

the insulation can be also more developed in order to make a universal design proposal.   

6.1.4 Last but not least 

I strongly hope this design can be helpful and can improve the existing solutions and the 

life quality for all the victims in disasters and wars. And I hope at one point we will no 

longer see any kind of natural or human made disasters all around the world.   

 

Meisam Kalantari 
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7 Attachments 

7.1 Gantt chart  
 

 

Task 1 to 28 of 53 tasks in total p1 
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Task 1 to 28 of 53 tasks in total p2 
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Task 1 to 28 of 53 tasks in total p3 
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Task 29 to 53 tasks in total p4 
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Task 29 to 53 tasks in total p5 
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Task 29 to 53 tasks in total p6 
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Task 29 to 53 tasks in total p7 

 

 

All the tasks in one page to review 
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7.2 Development of BBI project for 2012 earthquake 
 

 

Structure of the proposed model to BBI for 2012 East Azerbaijan earthquakes 

 

 

 

Pre-study; where the very first idea of collapsibility was generated 
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7.3 Sketches 

 

Morphological and evolutionary sketches: Ideation 
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Morphological and evolutionary sketches: Ideation 
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7.4 CAD Model and the development 

 

 

 

Bird‟s eye view of combination of a modular set for evaluation. 
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Bird‟s eye view of combination of a modular set for evaluation. 

 

Isometric icon for the project:minimalistic 

 

 

Dimensions of a 90 square meters flat by combining 4 collapsible houses: 10 x 9 meters 
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7.5 Renderings 
 

Most of the renderings are made in Keyshots and the rest are made with Solidworks 

360view software. 

 

3D render of the exterior, showing the windows and the entrance 

 

 

3D model representing exterior of the house included solar panels, LED panel, storage place on the roof and vertical 

gardens on the walls. 
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In this figure all the colors are in a harmony with the nature;  

 

Different placement of the vertical gardens. 
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View of the house during the night . 

 

3D model representing interior design of the hut in the basic module 

 

Windows placement and the illumination figure 
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3d render showing the position of the shelves and the desk 

 

3d render showing the position of the bed and other basic interior elements 

 

 

Different basic elements as furniture 
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This is one of the classrooms out of 8 in a small school made of 8 collapsible units. 

 

A small school made of 8 collapsible units. 
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7.6 In the workshop 

 

Trials and errors in Jonkoping University‟s product design workshop 

 

Making the vertical gardens in Jonkoping University‟s product design workshop 
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Physical model before assembly in Jonkoping University‟s product design workshop 

7.7 Final presentation  
Final presentation and animations made for this project are available at:  

https://goo.gl/CSGzWv 

Link to the final presentation>> 

 

 

https://goo.gl/CSGzWv
https://drive.google.com/folderview?id=0B169GFoYBL0DWmVzR2JCR0tjcE0&usp=sharing
https://drive.google.com/folderview?id=0B169GFoYBL0DWmVzR2JCR0tjcE0&usp=sharing
https://drive.google.com/folderview?id=0B169GFoYBL0DWmVzR2JCR0tjcE0&usp=sharing
https://drive.google.com/folderview?id=0B169GFoYBL0DWmVzR2JCR0tjcE0&usp=sharing
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