Eco Bricks Shelter Design Project 
PROJECT AIMS
In 2018, the number of homeless people was estimated to be at 320,000 in the UK. There has been a rise of over 13,000 from the previous year’s figures, this is the equivalent of 36 new people becoming homeless EVERYDAY (Butler, 2018) . I was set the brief of designing a homeless shelter out of eco bricks and recycled materials, to invent a possible solution to the rapidly growing homelessness crisis. 
With a small percentage of recycling actually getting recycled and the production of single use plastics on the rise and 8 BILLION tons of plastics entering the ocean every year, eco bricks are a brilliant way of containing this plastic (Thestudentsunion.co.uk, 2018) – not only stopping the plastic entering the eco systems but plastic also has some excellent properties in terms of insulation for buildings and in this case homeless shelters. An eco-brick is a plastic bottle packed with pieces of single use plastics to create a FREE reusable building block. 
CONCEPT AND DESIGN
Our concept was to create a shelter based on an igloo. Igloos are known to be brilliant insulators made of stacked blocks of compressed snow. They are dome shaped to keep any heat generated inside the igloo. The small door opening stops heat from flowing outside to keep the inside warmer than the outside. 
[image: ]While we are not able to use compressed snow, we are using eco bricks, which are bottle full of compressed plastic – this also provides a lot of insulation. We created an octagonal shelter, firstly because we thought we would struggle to arrange our cassettes into a perfectly circular structure like an igloo so an octagon was somewhat similar in shape, and secondly because we felt this would be a structurally strong shape – this shape is seen in many buildings  such as the famous dome in the Florence Cathedral by Brunelleschi (Nationalgeographic.com, 2014).
[image: ][image: Image result for bottom of a bottle plastic][image: Image result for bottom of a bottle plastic][image: ]As seen in igloos, we wanted to create similar blocks to stack on top of each other. Out of recycled cardboard, we cut out strips with semi circular holes measured to fit an eco-brick, as shown in the left photo. The same shaped piece of cardboard would then be fitted on top and stapled at each end to create the cassette brick. Each cassette will have 3 layers of cardboard to hopefully increase insulation and to act as a wind break, as shown in my sketch on the right. 
The roof we designed consists of 8 triangles. Originally, we did want to add eco bricks into the roof to add to insulation, however, this would be too heavy and end up collapsing the structure. Therefore, we settled upon using cardboard triangles all pointed into a central point, using cardboard carpet tubes as support if needed, this is better explained by the diagram on the left. Carpet tubes can be easily sourced from carpet shops for free.
[image: ]To make the structure more secure, we created a bottle locking system. We cut small holes into the cardboard and fed the bottle neck through. We then screwed the caps on to lock the bottles into the cassette. This is to stop the bottles sliding out. The locking system is shown in this model, though this model is made using plywood, we would use cardboard. We also will use chicken wire to thread between bottles to add more support.
WORKING OUT DIMENSIONS
After working out the design, we needed to figure out the size of the shelter, including the number of eco bricks needed for each cassette. The average male height is 1.7metres, for this reason we made the shelter 2.5 metres long, to give some extra room for luggage, etc. 
[image: ][image: ]We decided to make to shelter relatively short, at only 5 cassettes tall. Each cassette is 180mm tall, so therefore the walls of the shelter would be 900mm tall. This would mean that the occupants would need to crawl/ duck to get into the shelter. However, we hoped by making the shelter smaller, it would be easier to maintain warmth inside.  The door width we chose was 800mm, just below the average size of a door in the UK, we wanted to keep the door size fairly small to prevent heat loss.
We wanted to create different size shelters for 1 and 2 people, so while the height and length will stay the same for both, the width of the shelter would change. In the 2 person shelter, the shelter would be 2.10 metres wide, while a shelter for 1 person would be slightly slimmer at 1.7metres wide, to again hopefully help to maintain heat inside, as 1 less person would reduce the amount of body heat making a larger shelter harder to keep warm. Therefore a 1-person shelter would require less eco-bricks than explained above, though we haven’t yet done the calculations for these.
The final stage of designing our shelter, we needed to think of a way to weatherproof it. We had 2 ideas, firstly to use beeswax to make the cardboard waterproof. Beeswax is a natural resource that can be used to waterproof numerous materials, with the added bonus of smelling nice. I suggested adding this beeswax to the outside and inside of the shelter. However, we felt we needed an extra layer of protection from the elements with the amount of rainfall in the UK. Plastic tarpaulin is relatively cheap, often can be sourced for free, we decided to use this to cover the roof to add protection. 
EVALUATION
[bookmark: _GoBack]The biggest area I feel I need to work on after this project is group work. At the start, I was in a group of 5, and we worked well for the first session or 2, however it soon became clear that the group dynamic didn’t work, and we all failed to listen to each other’s ideas and work together effectively. Eventually Ida and I, left the group and worked together as a pair. This made it much harder for us and meant we had a lot more work to do between us in a shorter space of time which is why our plans lacked some detail and a small model. 
In terms of my design, I think the way in which the cassettes are stacked needs a lot more thought as we haven’t yet tried to build a full-scale model so we don’t know what problems may arise when doing so.
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