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C O N T E N T S

This project was completed as a part of Architecture 546, 
Design for Disaster Relief, with Professor Rob Whitehead 
during our 5th year of our Architecture Studies at Iowa 
State University. We were tasked with defining a research 
question centered around answering several fundamental 
questions about how we should design for disaster relief, 
in order to better identify and understand the complex 
problems present in the world. Then we were to create a 
design proposal that helps test our research question and 
define the scope of the project as a productive means to 
test out a solution. 
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There are currently 3.5 million people living in tents worldwide. 
These tents are purposed for emergency housing, with an intended 
6-month lifespan. Therefore, the tents do not include any floor. In 
most cases, emergency housing situations last much longer than 
their intended impact and 6-months turns to 6-years of living in 
the tents. This becomes problematic for the average person who 
spends 16-20 hours a day on their shelter floor. Living on the bare 
earth causes higher risk for parasitic infection, anemia, diarrhea, 
lower development rates, suicide and depression, flash flooding 
risks and hypothermia. Currently, one flooring solution exists but 
cannot accommodate for any uneven or un-level ground. Store 
Floor provides a solution that is an adjustable elevated floor that 
doubles as a storage space within the floor itself. Store Floor is 
a modular system that is adaptable to tent size and is easy to 
assemble. It is fabricated out of recycled structural plastic with 
a metal frame to ensure that the floor is stable and supportive 
of the appropriate weight. The space within the floor provides a 
secure space for storing personal belongings. Store Floor brings 
sense of security, prevents diseases, increases overall quality of 
life, and creates more resilient living environments.

A B S T R A C T

Store Floor being used in a refugee camp
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Figure 1. A Syrian refugee removes water and mud around his tent (Winter)

P R O B L E M

The most common form of emergency shelter is a tent. Tents are 
inexpensive solutions that have the ability to be set up quickly 
and are adaptable to a variety of locations. They also transport 
efficiently and can be distributed easily. Because of the temporal 
nature of tents, floors are not a part of the shelter. This becomes 
highly problematic when emergency housing solutions become 
long-term solutions. It is not uncommon for those needing 
emergency tents to live in their tent for up to 6 years, despite 
a tent’s lifespan of 6 months. Living without a proper floor for 
that length of time can pose serious risks and consequences in 
the quality of someone’s life. Especially when those in emergency 
housing situations spend 16-20 hours a day on their shelter floor. 
Some of those risks include: parasitic infection, anemia, digestive 
disorders, respiratory tract infections, diarrhea, high blood 
pressure, lower development rates, suicide, depression, anxiety, 
rodent infestation, flash flooding and hypothermia. Because there 
are currently 3.5 million people living in tents, this creates a vast 
and massive problem worldwide. The existing tent floor solution 
consists of rubber tiles laid on top of wooden pallets. This solution 
cannot accommodate for a variety of scenarios including rocky, 
uneven ground, sloped terrain, and flash flooding. Along with these 
risks, a lack of food and water security, in places where emergency 
housing exists, creates higher levels of theft and violence caused 
by desperation.
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Slanting Tent

Flash Flooding

Uneven Ground

Sloped Terrain

Figure 2. Refugees on the ground inside UNHCR Refugee Tent (Kleynhans)

Figure 3. Rugged sloped terrain in Syrian refugee camp (Hansen)
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P R O P O S A  L

To solve the issues flooring and storage security, Store Floor 
raises the floor off of the ground with adjustable legs, while 
containing storage space within the floor. This floor system can 
accommodate for uneven ground planes through the telescoping 
legs. The prototype uses the standard family sized 3.5m2 UNHCR 
tent dimension but can be adapted to fit existing tents, including 
other UNHCR tents and the IKEA Better Shelter (2016 Design of the 
Year Award winner), which was designed without consideration 
for ground plane. By creating the floor system based on a one-
way slab, it allows for easy adaptation to all sizes and shapes of 
tents, which is of great importance, due to the mass amounts of 
people already living in tents. The floor can also be implemented 
in any location around the world and is not restricted to any 
particular region. Raising the floor off the ground minimizes risks 
for infection, disease, flooding, while giving dignity back to the 
people. A simple solution for a floor, an area commonly looked 
past, can increase the quality of life for those who find themselves 
in tents longer than intended.

Floor System Axonometric
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Emergency Tent Plans

Size for our Prototype

UNHCR 2m2

UNHCR 3.5m2

UNHCR 5m2

IKEA Better Shelter 3.5 x 5.5m2

Figure 4. UNHCR Refugee Tent (Bartolacci)

Figure 5. IKEA Better Shelter (Williams)
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Feet Frame Cantilever

Boxes Modified Cantilever Modified Feet

Modified Frame Cables Beams

Throughout this semester, we tested a variety 
of assembly methods for the Store Floor. Our 
specific focus was on the joint connections 
and how they affect the structural stability 
of the floor ‘slab’, and in turn, how these 
connections affect the floor’s relationship 
to the ground. We utilized existing materials 
and connectors as well as custom molding our 

own parts as needed. Our goal was to create 
a full-scale prototype, able to support all of 
our group members at once while assembled 
on a sloped surface. By doing this, we were 
able to assume the system would practically 
function in a mass-produced scenario. We 
documented this process through a series of 
photos and videos (see appendix).

4. Not Efficient Ratio 3. Not Affordable 1. Not Intuitive

2. Not Transportable 1. Not Intuitive 4. Not Efficient Ratio

3. Not Affordable 1. Not Intuitive Solution

Four Design Constraints

1 2 3 4
Intuitiveness 
the pieces 
have in being 
assembled

Ease of 
transportability 
with two 
people

Affordability of 
manufacturing 
and mass 
producing

Ratio of most 
weight with 
the least parts 
and materials

Precedent Structural Systems

Store Floor Structural Systems

Metal Decking
Profiled metal decking forms base 
of composite slab, carries tension 
through system, to resist bending

Hollow-Core Slab
Precast panel hollow core reduces 
weight, uniformly distributes 
weight

Kimbell Art Museum, Section
Each structural unit carries half of 
each arch to the center load bearing 
point to allow an opening in the top

Metal Decking
Each base of the bins locks into 
the side channel to create a 
continuous unit

Hollow-Core Slab
Each bin acts as a solid unit, 
hollowed to reduce weight and 
allow storage

Kimbell Art Museum, Section
The bin’s curve ties into the rim to 
lock together, the stresses pull to 
the edge to transfer to the frame
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Receiving Store Floor 

The Store Floor consists of only four 
components, lid, bin, frame, and foot. The 
parts fit together to create a system that 
works as a one-way slab. Each bin is made 
from structural recycled plastic, which can 
be manufactured in a variety of locations 
around the world, reducing shipping costs. 
The plastic is durable as well as strong in 
compression, allowing for a better weight 
distribution and transfer once put into the 
frame. The bins rest into a metal frame. Each 
bin is closed with four lids per bin, allowing 
for convenient access to the space below. At 
each corner, attached to the frame, there is 
a foot. Each foot is adjustable, which gives 
Store Floor the ability to become level on 
uneven ground. The feet each have a base 
to better stabilize the floor by giving a wider 
surface area for the weight to distribute to 

the ground plane. The bins act as beams by 
fitting together with a tongue and groove 
joint system that is manufactured with a 
custom mold. For the full-scale prototype to 
test the system, we used fiberglass to test 
the plastic bins because it allowed us more 
control and access to the proper resources 
than manufacturing would. Store Floor can 
be distributed throughout UNHCR’s existing 
network and can be compacted together for 
efficient transport. The bins in the system 
nest together, creating a space on the 
interior for the rest of the pieces to go. In the 
future, the bins could also contain the tent 
itself for those in need of emergency shelter. 
Once a person has received their Store Floor 
in its bins, they can bring it back to their tent 
and begin the easy installation of Store Floor 
by unpacking the system. 

Store Floor compresses for transportation
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Each of the four parts plays an essential role in the system and 
assembly. The bins allow not only for a floor structure, once placed 
within the frame, but additionally become a place for secure storage. 
The bins are 23cm deep to reduce the minimum height of the floor 
for better access, while allowing for adequate space inside to 
store personal possessions. The lids fit on top in smaller sections 
to eliminate the need to remove 1/6th of the floor to access the 
space inside the bin. Each leg has a pin that locks into place at 
increments to accommodate sloped terrain. The legs simply extend 
once the pin is removed, until the pin is locked into place at the 
desired interval. To assemble Store Floor, you begin by unfolding the 

Assembly

Step 1: Unfold Frame Step 2: Adjust Foot Height

Step 3: Insert Bins into Frame Step 4: Place Lids on Bins

metal pieces until you lock the four corners together to form the 
3.5m x 3.5m frame. After the frame is finished, you snap in the feet 
to the underside of each corner of the frame with another person to 
hold the system level in its desired location. Once the floor is level, 
pull out the pin on the legs until the leg slides to the ground, where 
you will put the pin in at that interval. Begin to fit the bins within the 
frame alongside their tongue and groove joints, working from one 
end of the frame to the other until you have a complete floor. Finally, 
insert four lids onto each bin to create a flush surface for the floor.
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Potential Storage Uses

Exterior Floor Extension

There are many possibilities to further the 
capabilities of Store Floor beyond functioning 
solely as a floor. Once it is installed in a 
tent, it could be expanded onto to create 
exterior living spaces outside the tent, such 
as a porch. The bins themselves hold a lot 
of potential in their capabilities. The bins 
are designed to allow for less temperature 
transfer between the ground and the people 
above, as well as better storage conditions. 
The items being stored within these boxes 
also add an additional layer of insulation. 
They can store water containers, a variety 
of types of food, personal belongings and 
high value items can be put in bins beneath 
where one might sleep as a means of added 
protection.  The bins can also be stacked 
vertically on top of the floor for added 
storage, as well as functioning as spaces for 
seating and resting.
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Section of Store Floor 

I M P A C T

Store Floor can be distributed to the 3.5 million people that are 
currently living in tent shelters today. This increases the quality of 
life of people who are facing the challenges of living on the ground 
every day while offering dignity and security to those in difficult 
situations. In the future, Store Floors can be supplied along with 
tent distribution. Because of the efficient nature of Store Floor 
before setup, it can be combined with the tent materials into 
an easily transportable, compact package. Store Floor can also 
become a step towards bridging the gap to transitional housing 
by giving occupants a secure place to store their belongings and 
a sturdy surface to begin building onto their shelter. It can also 
expand beyond the boundaries of the tent and create outdoor 
living spaces as well as becoming stackable for additional storage 
spaces. The potential uses of Store Floor are limitless.
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Parts
Store Floor consists of only four different parts
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Plan B: Lids Removed

Plan A
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Four lids per bin
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Hook Bracket Connector 

Hook Bracket Slot 

Angle Stock Metal  

Rivet Pin for Rotating

Spring Button Lock

Square Wire Lock Pin

5 cm

5 
cm



Store Floor © 2017          3332          

10 cm

25
-4

5 
cm

5 cm

Fo
ot

Square Wire Lock Pin

Height Adjustable Pin Holes

Inner Sleeve Member

Outer Sleeve Member

Frame Attachment Hole

Base Plate
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Preparing the mold with wax

Covering the mold with fiberglass

Beginning to cast the fiberglass with resin

Continuing to cast the fiberglass with resin
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Cast fiberglass textureFinished fiberglass cast

Cast joint Fiberglass texture prior to resin
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