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This study explores the design, feasibility, and impact of mobile collapsible
outdoor shelter spaces, focusing on their potential to address urgent housing needs
in the context of disasters and homelessness. The research highlights innovative
solutions that balance mobility, durability, and occupant well-being by examining
various materials, technologies, and design approaches. Results from simulations
and real-world applications demonstrate the shelters' effectiveness in different
environmental conditions, underscoring their role in sustainable disaster response
strategies. This study contributes to the ongoing discourse on emergency housing,
proposing scalable and adaptable designs for immediate and efficient shelter
provision.
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INTRODUCTION

The need for efficient, sustainable, and rapidly deployable shelter solutions
has never been more critical. With increasing global incidences of natural disasters
and enduring issues of homelessness and displacement, the design of mobile
collapsible outdoor shelters represents a key area of innovation in emergency
housing. This study situates itself at the intersection of design, sustainability, and
humanitarian response, aiming to address the pressing demand for shelters that are
quick to deploy and respectful of the environment and the dignity of their occupants.
The study explores the potential of collapsible, lightweight structures to provide
immediate relief and a pathway towards more resilient communities by rethinking
traditional approaches to emergency shelter design.

PURPOSE

The main objective of this design is to promote the innovation and
development of emergency shelter design to meet the increasingly urgent housing
needs and to provide more humane, efficient and sustainable housing support for
disaster-affected and vulnerable populations. Especially in the context of frequent
natural disasters and homelessness worldwide, the design of collapsible mobile
outdoor shelters should be a key area of innovation in emergency housing.
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RESULTS AND DISCUSSION

Designing a portable evacuation space involves careful consideration of
versatility, rapid deployment, resilience, and occupant well-being. These spaces
serve as temporary refuges during emergencies, such as natural disasters, and
thus, their design must prioritise safety, comfort, and efficiency. Below is an outline
of the design concept and key features of an ideal portable evacuation space:

Design Concept for Portable Evacuation Space

1. Rapid Deployment and Ease of Transport.
Modular components that are lightweight and compact for easy
transportation.

Design that allows for quick assembly/disassembly by minimal personnel or
even untrained individuals.

Fig.1. Derivation of functional modules

2. Durability and Resilience. Construction materials should be weather-
resistant and durable against various environmental conditions, such as strong
winds, heavy rains, or seismic activities. The structure should be able to securely
anchor to diverse terrains, providing stability during adverse conditions.

3. Sustainability and Self-Sufficiency. Solar panels and rainwater
harvesting systems should be incorporated to provide power and water supply. Use
of environmentally friendly, recyclable or biodegradable materials, minimizing
ecological impact.

4, Safety and Comfort. Adequate ventilation and insulation to maintain a
comfortable interior climate. Features like emergency lighting, fire retardants, and
first-aid stations to ensure occupant safety. Design that accommodates people with
disabilities, ensuring accessibility for all.

5. Capacity and Scalability. The flexible design can be adapted to
accommodate varying numbers of occupants, allowing for scalability based on the
emergency's magnitude—communal areas for cooking, dining, and social
interaction support occupant morale and community building.
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Fig.2. Semi-folded elevation

3200 mm

N
330 mm

Fig.3. Expanded Elevation

6. Integration of Technology. Use of IoT for real-time monitoring of
environmental conditions and structural integrity. Communication tools that allow
occupants to stay informed and maintain contact with external emergency services.

7. Psychological Considerations. Color schemes and interior designs
that reduce stress and anxiety. Areas designated for privacy, relaxation, and
recreation to support mental health during prolonged stays.
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CONCLUSIONS

Portable evacuation space is an essential component of emergency
preparedness and response strategies. Its design requires a holistic approach that
balances functional efficiency and human factors to ensure that such spaces
provide physical shelter and support evacuees' psychological well-being. Therefore,
the design and application of portable evacuation spaces are of significant research
and practical importance. As we delve into the optimization and innovation of
portable evacuation spaces in the future, it is essential to follow the principles of
ergonomics and convenience, functionality and adaptability, spatial differentiation,
aesthetics and design, as well as psychological comfort and accessibility, to provide
better solutions for responding to emergencies. These portable spaces can
significantly enhance resilience and disaster recovery through innovative design
and technology.
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CIOM 1., KOCEHKO ..

OOCHNIOXEHHA NMPOCTOPOBOIO OU3AUHY MOBINTbHUX
30BHILLHIX HANIBAOCTIMHUX BYLOIBENb YKPUTTA

Y pobomi docnidxyembcsi KOHCMPYKYisi, MEXHIKO-eKOHOMIYHa OoyinbHicmb i
8rinue mMobinbHUX po36ipHUX Npumyrkie Ha 8iOKpumMomMmy nosimpi, 30cepedxyr4uch
Ha iX nomeHuiani Ons eupiweHHsT mepMmiHogux nompeb y xumri 8 KOHmMeKcmi
Kkamacmpog i 6e3zdomHocmi. [JocniOxeHHs1 8UC8IMIOE IHHOBAUUHI PilUeHHS, sIKi
3banaHcosyromb MobinibHicmb, 008208i4HICMb | 6r1a20Monyqyss MewKaHyie Wisxom
8UBYEHHSI Pi3HUX Mamepiarie, mexHonoeil i nidxodie do dOusalHy. Pe3zynbmamu
MoOerneaHHs ma 3acmocy8aHHSi 8 peaslbHOMy ceimi  0eMOoHCmpyomb
ehekmusHicmb  yKpummsi 8 pIi3HUX YyMO8ax HaBKOJIUWHb020 cepedosula,
MiGKpecrnoYU iXHIO ponb y CMIlKUX cmpamegzisix peazgygaHHs Ha Kamacmpogu.
Lle docnidxeHHs1 pobumb 8HECOK y MOMOYHUU OUCKYPC U000 eKCMpPEeHo:20 xumia,
nponoHyYu MacwmabosaHi ma alanmoeaHi npoekmu Ons HezalHo20 ma
ehekmueHo20 HadaHHS MPUMYIIKy.

Knro4oei cnoea: mobinbHe ykpumms; po3bipHa KOHCMPYKUisi; cmilike
XKUMIIo; peacyeaHHs1 Ha kKamacmpodgbu, agapiliHe XXumiio; iHHosauiss du3alHy

48



