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1.0) Summary of works 

This first half of this essay will focus on analysing the types of foundations that have been used in the construction of this building. I will look to analyse and see if the style of foundation is correct for the type of ground the building is located on. I will best be able to do this by understanding all the different foundation types that are available and which is best fit for purpose within the area of the building. 

I will then go onto analyse the materials that have been used for the construction of the superstructure of the building. I will investigate the materials and gain an understanding of if they are best fit for purpose for where the structure is located.  I will investigate different aspects that can affect the building and discuss if there are the best options for the building. 

2.0)	Terms of reference 
2.1) Analyse and discuss the foundations that are required for the building considering the location. Estimate excavation works that are required based on the information that has been given. 

The main objective of foundations is to transfer the load of the building to the ground safely. Foundations are there to distribute the load of the building to allow the building to stand strong. This is so that the ground will stay stable and not change once the load is applied once construction on the building is complete. If the wrong style of foundation so used for the type of ground that the building is on can lead to the ground being unstable which can lead to damage being caused to the building and the surrounding area. An extreme example of this is of this is the ground changing causing the building to collapse. 
When in the process of construction foundations for a building there are many different aspects that you need to consider. 
You need to look at: 
•	The type of building that is going to occupy the space.
•	Soil type
•	Results from the ground investigation that has been carried out
•	Site constraints – The size and shape of the layout
•	Presence of water (is there a risk of flooding)
•	Exterior loading possibilities (environmental/ vibrations) 
When taking all of this into consideration it means that you can pick the perfect type of foundation for your site. 
For example, when looking at the site where the innovation matrix is going to be located you ate able to see that its going to be located right next to the sea. For one this gives the area a high chance of flooding meaning that is likely to be a presence of water near the building. Not just that but the surrounding area is mostly covered with sand and gravel. In this area there is also going to be a large amount of exposure to wind and rain. All of this is going to need to be considered when deciding what foundation needs to be used for this site. 
2.2)	 Analyse and discuss the choice of materials for the superstructure of the building. Considering the design choices, structural strength, stability, fire safety, aesthetics and environmental impacts and sustainability. 
	When looking into the super structure of the building it is also very similar to how you need to analyse the foundations. As stated above there re many aspects of the materials that need to be analysed to decided what would be best for the superstructure of the building. 

	To created a analysis report of both of these areas I will look to research what foundations and materials have already been used to construct these buildings and I will decide if these are the correct ones to be used by looking by looking at the different aspects of the surrounding area and how they would affect the integrity of the building. 

3.0) Procedures 

3.1)	When completing my research for this topic I will look to use a variety of source such as websites, books, and the knowledge that I have gained from my lecturer. I will mainly look to use case studies that can be found on the internet. However, before using any websites I will make sure that I am only using reliable sets of sources so that I know the information that I am adding to my analysis is correct. I will look to make sure that the information I use is correct by checking to see that this website is created and written by a reliable source such as websites coming from government or organisation websites. I will also look at the date on the information as this will tell me if the information is up to date and relevant or if it is outdated.  
3.2)	I will also look to use the knowledge I already posses from my lectures as this using this information allows me to have a good basic understanding of what I need to look for when completing this piece of work.


4.0) Findings 

4.1)	To be able to give a complete analysis of the foundations that have been used for the building I will first need to find and research a case study showing me the foundations that have been used. (Below is an image of the foundation that have been used in the construction of the innovation matrix) (property.swansea.gov.uk)


[image: A computer screen shot of a computer screen

Description automatically generated]

This image shows us the type of foundation that has been used for the innovation matrix along with the materials what were used within the building. From this image I can tell that the type of foundation that was used in the construction of the building is a raft foundation. 



4.1) What is a raft foundation?
Raft foundations are formed by reinforced concrete slabs of a uniform thickness. This usually varies somewhere between 150-300mm. The foundation will cover a wide area of the building with most times the foundation covering the entire footprint of the building. The foundation spreads the load of the building by using several columns over the area of the foundation. This Is where the foundation gets its name from as it appears to float on the ground just like a raft would float on water. 
The process of creating a raft foundation is to firstly excavate the soil, the using hardcore fill to stabilise the soil which will make it more secure and stop it from moving then poor in the concrete raft and then finally construct the walls. 
Raft foundations work best on surfaces with a poor load bearing capacity. 
4.2) 
Now that I know what type of foundation is used, I now have the ability to analyse the foundation and work out if this is the best fit for purpose foundation that could be used.
Firstly, I will investigate the area that the building sits on as this will be one of the best ways to determine if it is on the correct ground. 
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Above is a geological map showing the type of ground that surrounds the building. From what I can see is that the area of the site is going to be surrounded by mud and sand for ground. Mud and sand can move easily when the incorrect foundation is used. When it comes to building on top of this ground type there can be many difficulties. One of these being mud and sad have a high possibility of moving a changing when a load is added to them. This is due to the fact that the mud and sand have a poor load bearing capacity. In this situation it means that using a raft foundation will work very well as a raft foundation aims to spread the load out as far as it can meaning that it would not go as deep as any other type of foundation and spread the load across the surface to the sand which will mean the building will become a lot more securer rather than using any other type of foundation. 

4.3)	The weather within the surround area of building would also play a large role in both the foundations and the superstructure of the building. For the foundation it comes down to the fact that if it was built within a dry and hot space the foundation would need to be completely different to the weather that you would find in a wet and windy climate. From completing research using (weatherspark.com ,2023) and the graph showing weather over each month in Swansea(7.1) You are able to see that there is a large amount of rain and wind within this area for most of the year. 
Due to the ground type being sand and mud a raft foundation is exactly what is needed in the situation as the concrete will not take any damage from the weather.
By using the image of the foundation shown above I also have the ability to see the type of material that is used for the wall of the innovation matrix. I can see that a steel frame has been used for the structure of the building. In terms of the weather and how it will affect the superstructure. Steel frame is the perfect option for this. The steel frame will allow the structure to maintain its integrity and stand strong throughout strong winds compare to a timber frame. A long with the rain it will also be the best support due to the fact that it can take in a lot of damage compared to a timber frame for example. 
4.4) 	 Steel frame is a building technique with a skeleton frame of vertical steel columns and horizontal I-beams, constructed in a rectangular grid to support the floors, roof and walls of a building which are all attached to the frame. The development of this technique made the construction of the skyscraper possible. Steel frame buildings are most used for structures such as high-rise buildings along with warehouses and residential buildings. There are many advantages to using a steel frame structure such as; High strength, Relatively low weight, Ability to span large distances, Ease of installation. (designbuildings.com/ 2022). 
	However, there are also disadvantages of using a steel frame building. One of them which will most likely affect the innovation matrix is that if there was to be any form of flooding or from a large amount of water getting into the building from being located so close to the sea. It can lead to the sea rusting over time. 
	There are also other disadvantages that come along with using steel frames. For example, steel frame is made from an alloy meaning that it is subject to corrosion. However, this problem can be solved to some extent by using anti corrosion applicants. Steel is also not fireproof. In high temperatures steel loses its properties. Which means using steel frames for a building leads a having to buy expensive fireproofing equipment which could lead a project like the innovation matrix to going over profit if it is not considered. Steel can also suffer from buckling issues. As the hight of your steel columns increases so does the chance of the steel buckling increase.   (linkedin.com/ 2019). 
	As you can see from looking at the disadvantages listed above. Each material comes with its downfalls. It comes down to wat is most important for the project that you are working on. 

4.5)	There are also other materials that need to be considered. For example, using a price effective cladding cam have major downfalls when it comes to fire safety. Just look at what happened with Grenfell towers. A cheap cladding was very flammable and lead to people losing there lives due to how quickly the fire spread. If an alternative cladding was used which was not flammable it would have led to lives being saved. 
	In terms of the innovation matrix from looking into the Swansea city planning portal. I was easily able to find the CAD drawings in detail of every angle of the building showing me all of the different materials that have been used to create the innovation matrix. The outer skin of the building is constructed from a “flashed clad jamb revel” This is situated just inside of the outer skin. Jamb flashing is a necessity when working in a windy area especially is the building is going to be a tall structure as well as in a area of high levels or rain or water. “Jamb flashing is required in high wind locations to ensure that water which enters between the jamb and the outer skin is drained into the sill flashing”. An image of what this looks like can be found under 7.2 of the appendices. 
	A material like this is going to be required with the innovation matrix as this will be crucial due to the high amount of wind and rain that you will get with this location. 
5.0) Conclusion
To conclude on the research, I have found from looking into both the foundation and the materials that have been used to complete the construction of the innovation matrix. I believe that the idea to use raft foundations for this project was the best option. The main reason is due to the fact of the project’s locations. Because it is located on mud and sand it means that it is very hard to build on and if a different foundation was to be used that would go deeper into the ground it could leave to the building collapsing or damage to the building being caused. Using a raft foundation means that the load of the building is going to spread out across the entire are of the building. This means that it the load can sit mostly across the face of the ground and allows it to stay strong and sturdy. 
Not just that but when it comes to the materials of the building, I also believe that they have made the correct choice. Using steel frames would be ethe best option to use due to the steel being the best combat for buildings against strong winds. As well as adding in the jamb flashing as this is perfect for the building as it can stop water from getting past the outer skin of the building. This will in turn help large amounts of water from seeping into the steel fame and causing it to rust. 
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