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1. [bookmark: _Toc1365092990][bookmark: _Toc1239093105][bookmark: _Toc288434715][bookmark: _Toc684698683]Executive Summary 

The Innovation Matrix is to be built on the SA1 in Swansea, the SA1 is located on the docks of Swansea where previous use included the transportation of various metals and fuels. Designs show a large two storey building located at the site of an old car park. The building is to be used by the University of Wales Trinity Saint David for lectures and other classes.

2. [bookmark: _Toc1240383279]Introduction 

[bookmark: _Int_TX6NvqOJ]The aim of this case study is to examine the area of Innovation Matrix and provide recommendations to the construction process of it. This will take into account all factors that affect the construction of a structure; including location, weather, requirements, environmental impacts and more. 

3. [bookmark: _Toc1722332917]Procedure

a.  Findings in this study have been gathered from various sources, including county council files, databases, books, and internet sites.
b.  Other information will be knowledge gained from university 

4. Findings

a.  Prior to any groundworks being carried out at the site, there will need to be a ground contamination investigation. This is required substantial risk of contaminated ground being found on docklands, this is due to historical floodings of the area which may have caused this. Also, according to Coflein (2013) the docks used to be used to export anthracite, heavy use of fuels may have led to contamination in the grounds of the innovation matric. Swansea Council (n.d.) Also states that the land has a history of contamination. Ensuring that the correct type of foundation is essential in making a stable structure. When selecting the correct foundation type, all factors such as weight loading, ground floor area, and ground condition must be accounted for. The loads on the building will mostly be live loads as pupils will be entering throughout the day, this means that the foundations must be strong enough to hold that weight. Nearby borehole logs located in the Prince of Wales Dock show that the ground it made up of a combination of clay and sand around the surface. Bowles (1982, pp.395–400) tells us that soft clay will occur around coastlines due to the high-water content, this information will affect the choice of foundations. As you go deeper into the ground, we start to see a mixture stones and sand appearing in the borehole logs. Stones and sand are needed for the foundations to be effective; the stiff strata will give a firm base to lay off, compared to clay which may have movement and not support the building as good. 

b.   There are various foundations to choose from, but they must be suitable for this project. In this case there needs to be a foundation which can support the heavy loads which will be acting on them. Concrete foundations could be used including raft foundations, strip foundations or pad foundations. Raft foundations could be used in the situation as they strive on high area buildings. Unfortunately, with the top layer of the ground being clay, problems may occur in the future due to cracking when clay moves around, deeming this foundation unsuitable for this structure (LABC, 2019). Due to the ground at the surface having a lower bearing capacity, strip foundations may not be the best option as they work best in soils which have a high bearing capacity. The load sitting on the strip foundation may be too high as these foundations are primarily used in small structures like housing which is distant from what is being built at the SA1. The most common type of foundation used for steel frame construction is a pad foundation, this is due to the concentrated loads being able to get distributed into the underlying soil, in turn preventing settlement. With the building having a large load, the pad foundation would need support from piles. Piles will help the building tie into the ground by piercing through the loose clay and getting into the stiff strata underneath. The two most common types of pile could both be used in this situation; a friction pile could be used because the ground formation fits the criteria and an end bearing pile may also be an option because the sand and stone buried further underground can be reached using longer piles (Chudley and Greeno, 2016). 

c. [bookmark: _Int_IqeeaI3y] To carry out the foundation works a degree of excavation works will need to be carried out. Prior to this any decontamination works should have been taken care of and all the site should be clear of any hazards. Hazards include any existing services on the site which may not have been identified in previous reports carried out. If no land is not contaminated the contractor will need to scrape all topsoil to reach levels. Once levels have been reached, shallow trenches should be dug where the construction drawings have stated the piles are going to be installed. Although it may be unnecessary, soil should be checked while excavation works are taking place to ensure that no unforeseen soil conditions are present. Carrying out this exercise will lower the chance of any problems occurring in the future. Once the piling process is complete and all piles have been capped off with beams, the super structure process can start.

d.  All products being used in the construction industry will affect the environment in some way, to ensure the construction of this building is as environmentally friendly as possible, the correct materials should be chosen. Due to the amount of material that is going to be needed for this project, timber would not be good as all materials used will not be able to be recycled further into the future. On the other hand, steel is an environmentally friendly material because it can be melted down after use and be formed into different shapes and sizes. Most materials may not be able to be recycled but they are still sustainable, for example, cement is a sustainable building material due to the long-term uses of it.

e. Materials being used for the Innovation Matrix's super structure must have the correct properties to combat the factors that affect the structure. A structure of this size needs to be strong enough to hold itself, therefore the material chosen needs to be strong and durable. Using timber frame for this structure would not be viable because timber is less stable and may not be able to hold the weight of the building. Other materials like concrete and steel could be used in this project as the properties they hold fits into the criteria of the project. Moving onto the location of the structure, due to the structure being in the docklands of Swansea, consideration should be made to weathering. Many British standards cover building near coastlines including BS 6213:2000 which covers what sealants should be used and BS 8104:1992 is the ‘Code of practice for assessing exposure of walls to wind driven rain’ which shows what materials should be used for the project. With the windspeed being remarkably high 70+ mph in storms according to Met Office (n.d.). Due to the high winds and rainfall usually being located on coastlines extra measures need to be put in place to ensure tightness throughout the building. With the structure being built less than 500m from the sea, some extra measures should be put in place to prevent any defects to the structure. Measures would include using products on the exterior of the building to combat erosion of any paints, also making sure that all windows that doors have used sealants which will make the building as airtight as possible in turn preventing any leakage. 

f.  Designs lead towards a steel frame approach for this building, but there are also alternatives for this. One option would be to use fibre-reinforced polymers (FRP), FRP has the advantage of not rusting compared to steel which will wear down over time. Block and brick could be another option for this structure having great load bearing and durability. Using brick and block will not only bring structural strength but it also holds properties of insulation from sound and heat. Engineered wood products could also be used for the frame of this structure, an example of this would be the use of glulam which is wood bonded together using adhesives and force making a firm material ready to hold a heavy load. Examples of using glulam include the Six Tunnels Farm in Hemel Hemstead which has a resemblance to the current project in hand which could infer that it may be suitable for this also.  [image: ]                        (Hertfordshire Architects, n.d.) 

g.  Materials used for this project must all be compliant with current building regulations; this includes prevention against fire. To prevent the spread of fire throughout the property the correct materials should be selected. Using timber wood as a frame will be a problem in the case of a fire because it will catch fire more easily compared to concrete and steel which have a much higher resistance to it. Concrete would perform exceptionally in the case of a fire because it has a slower heat transfer, meaning that the structure would not fail if the building catches fire. Concrete also has properties fire resistance because it does not have a composition which supports combustion so it will not catch. According to Kross (n.d.), the melting point of 1370C which makes it ideal for construction because in the case of a fire the steel will not fail. The materials being used on the inside of the building will need to be fire rated. Any doors being used will need to be either FD-30 or FD60 doors meaning that in the event of a fire they should last at least 30 or 60 minutes before they fail. Along with this there will need to be intumescent strips used as they prevent the fire seeping through the gaps in the doors. It is vital to contain the spread from the source, installing fire-rated partition walls will prevent the spread as it will take the walls longer to fail. Fire rated partitions are made up of 2 sides of fire-rated plasterboard with insulation between the studs in the wall. 

5. Conclusion

a.  To conclude this case study this section will examine the exact details of what materials should be used and how other parts of the construction will go ahead. Firstly, the foundations of the building need to be piled foundations, because any the foundation may not be strong enough to hold the varying loads that will occur each day. For this a pile layout drawing will need to be produced to outline where each pile needs to be placed to provide the correct amount of support that the building requires. To get this information a structural engineers report will need to be carried out, also outlining the diameters of the piles needed. Due to the other buildings in the area such as the IQ Building and The Fforwm using a driven method of installing the piles, this project should use the same method to constant. Next, the concrete will need to be poured on top of each pile, creating a base for the frame to sit on. Concrete should be poured into a steel cage for reinforcement. Foundation designs and the frame designs should collate as the columns of the frame should match up with each of the piles. Moving on to the superstructure, the first action should be the construction of the frame, this should be constructed steel because using steel because its properties are in line with the requirements needed for the project. Firstly, steel is one of the strongest materials which will provide structural strength compared to other materials which may not perform as well, steel also has fire resistant properties which helps in keeping the building standing for longer in the case of a fire. Another reason for this selection would be to accommodate the design that has been provided as steel can be fabricated in any way that designs ask for giving it the upper hand on materials like block where this shape would not be possible. Cladding on the outside of the building should be steel cladding but it should be made sure that paint work needs to be done using paint which is anti-rust to prevent the facade from being damaged in any way, the paint should also be resistant to any had hitting rain which regularly occurs in this location. Block walls will also need to be constructed between each metal column at this stage. When installing windows, it must be made sure that it is as airtight as possible to prevent the high winds and rain penetrating into the building and causing damages.

b. The interior of the building needs should start with the pour of the concrete slab which will act as a base to the building. The next phase will be ensuring that the building is fully insulated, this includes plaster boarding the whole perimeter of the building and in filling it with the insulation to provide the best thermal performance possible. The interior materials should all be fire-rated, especially doors and walls. This will mean that people will have more time to leave the building in the case of a fire.
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