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Based on a real-life case study, the SA1 Swansea Innovation Matrix, complete the following tasks:

Tasks:

1. Analyse and discuss the foundation requirements of the building giving due consideration to the
location. Estimate the excavation works required based on the information given, and any other
reliable sources of information, for example the ground conditions in the local area.

2. Analyse and discuss the choice of materials for the super-structure, giving consideration to design, structural strength, stability, fire safety, aesthetics and environmental impact and sustainability.

Submit a 2500-word document that also includes all the sketches, diagrams and pictures within the body of the document. If a file is too large to be included within the body, attach it as an annexe. You may use hand sketches or CAD drawings to highlight your answers. Assume and explain the reasons for the assumptions for any missing information, including the building dimensions. List all the references used.

Details of the project can be found on the City and County of Swansea Planning Portal.







































Introduction 
In this report I’ll be looking into the foundation requirements of the building for the first section of this report, then moving onwards to the choice of materials for the super-structure and analyse both in depth with research, planning, ground surveys etc considered. The specific building that we’ll be looking at is the SA1 Swansea Innovation Matrix, a part of the University of Wales Trintiy Saint Davids.

Location information
The Innovation Matrix is located at South Quay, Kings Rd, Swansea SA1 8AJ, and is located on the Southeast of Swansea City Centre on docks. The docks were built in the 18th century to export coal and iron and the sheer amount they were trading an expansion was needed hence the size of the docks today. They then moved to more oil trading in the early part of the 20th century which in more recent year drastically dropped leaving only one out of five original docks operative to handle passing traffic. 

As it is today, most of the buildings in the area were built in recent year, mainly because that Swansea City Council have undertaken a SA1 redevelopment scheme to help improve the Swansea economy. The building itself will be an addition to the University of Wales Trinity Saint Davids campus, next to two existing building the already have in place there. The surface of it is only gravel now, being used as a temporary car park for students and staff of the university. It is also next to an B road, which will be useful when deliveries are brought to site.  

Ground Condition
As the innovation matrix is located on the old dockyard you will not be able to use a traditional foundation. The site itself will need a soil investigation report which will be able to help determine what foundation is required. However, going off research that I have gathered the majority of Swansea is loamy skeletal or clayey skeletal mineral material, which is roughly a mix of 40% sand, 40% silt, and 20% clay also classed as loam soil. The docks on the other hand have been filled in the past to ensure that building is able to build on the docklands, I believe that these docks have been filled with sand and gravel. 

Excavation Works
Due to the type of ground condition the excavation works will need to be carried out with an excavator with caterpillar tracks as there won’t be much traction. However, before this takes place a permit approval from the local authority must be required, to comply with the environmental regulations. The environmental regulations will be very important in this scenario as measure will have to be put in place for the likes of dust control, erosion control etc. 

Foundation Requirements
Constructing buildings on the docklands typically come with their challenges which links to waterfront environments. There are multiple things that must be considered before proceeding with type of construction such as soil conditions, rise in sea levels due to global warming and weather conditions. Here is a list of more key considerations regarding the foundation of the building.

1. Soil investigation – this is essential to help understand the soil conditions such as load bearing capacity, water table depth and type of soil on the site to be able to understand what and how much work is exactly required to take place, will also affect the type of foundation required for the building.
2. Pile foundations – this is the foundation that is usually chosen to take place on buildings constructed on docks as the soil tends to have a low bearing capacity. This is because piles can reach deeper levels of the surface, as they are driven into the ground and are able to provide adequate support for the building. The materials used for piles tend to be either concrete, steel or timber.
3. Materials – as the building is exposed to the sea it’s important that the materials being used can stand the likes of corrosion from occurring. This can be done by using the likes of marine-grade materials, more specifically the piles for the foundation for example could be corrosion resisted steel or treated timber.
4. Freeze-thaw cycles – this occurs when water will find it’s way to seep into the cracks and will freeze and expand in the soil beneath the building, potentially breaking into the foundation. To withstand the expansion and contraction of the soil appropriate insulation is vital.
5. Waterproofing – this is an important part of the foundation as most of the issues can stopped if this has been done correctly. The most efficient way to do this is to use waterproofing membranes and sealants which will prevent water infiltration into the building and protect the foundation from water induced damage. 
6. Differential settlement – as the soil conditions of the site is uncertain and it may differ from one size of the building to the other due to the size of its differential settlement must be taken into consideration. The best way to prevent this is by using a proper foundation design by considering soil investigation reports and this will help minimize the risk of differential settlement to prevent structural damage. 
7. Compliance with Regulations – ensure that the foundations are meeting the Building Regulations 2010 Act and is meeting every other regulation also. This will give reassurance to the university as any future accusations made you can prove that all regulations have been met. 
8. Maintenance and Inspections – to keep a track of the foundation it’ll be a good idea to have frequent maintenance and checks to monitor any signs of corrosion, shifting or deterioration. 

Looking more in depth at the requirements that need to be addressed when undertaking the foundations for this building it just highlights how important these requirements are as it serves as the bedrock upon which the entire structure relies on, which can be looked on in many angles from safety to the longevity of the building it all relies upon this. 

To conclude on the foundation requirements, to ensure the university gets the most success out of the foundation it’s integral that KIER (the main contractor) meet all these requirements, which will benefit both parties. By listing these requirements out, it also highlights what you will have if all requirements were met, such as no environmental risks, complying with regulatory standards and ensured structural stability. Finally, the importance of understanding the surrounding area of the building, such as the soil conditions and the local building regulations which will help ensure a resilient, durable, and safe structure. 

Moving forward to look at the superstructure of the Innovation Matrix. Here there are various of different options that you could go with to build this. However, a lot of this has to do with what you are after such as what the budget is for the project, what’s the deadline for the completion of the works, how economically and environmentally friendly does the university want the building to be. All of this will help determine the outcome of the final choice of materials chosen for the superstructure of the Innovation Matrix. 

The first option which could be used for the superstructure is precast concrete. There are advantages of this will be that it gets built off site ready made in factories meaning it goes up on site on a fast pace, and because it’s been built off site it tends to mean that it’s better quality and the stability is good as it’s built in a controlled environment. As it’s concrete it is also known for being long lasting making the durability of the material very efficient. As concrete is known for being non-combustible it gives that extra layer of security in the case of a fire making it fire resistant as well, which may be vital in this case as there are many staff/ students to evacuate the building. On the other hand, it will cost more initially due to transporting the concrete to the site from the factory and may also be a challenge as to get to site you must transport it through Swansea itself which may deem a challenge. Again, due to them being transported from off-site there will be size limitations as there will be a maximum size a lorry can transport to site, due to the size of Innovation Matrix this may be an issue. 

Secondly, you have a timber frame construction which is known for being eco-friendly due to it having low energy consumption and low carbon dioxide emissions. It also has very good thermal insulation which result in having good U values as well as between the timber battens insulation will be fitted between them, this will also contribute towards the sound efficiency as less of it will be passed through the walls. Similarly, to the precast concrete it can also be brought from off site and built instantly giving it a fast construction rate. Looking at the disadvantages you can see that as it’s timber it can be a potential fire risk, fire retardant coating can be put on them to reduce the risk, but it will still be categorised as ‘high risk’ in comparison to non-combustible materials. The durability of the wood is also questionable as it is known to rot and decay over time which can also damage the strength of the building.

Steel construction is the next material choice possible and is most known for having high strength and durability as it doesn’t expand or contract with moisture content unlike timber for example. It also has a better strength to weight ratio than timber as well. Because of this it is known that steel can create structural stability and suitable for large loads. Looking at the fire safety of steel, it is fire resistant as it non-combustible and does not add fire load to the building, it can also keep its strength up to very high temperatures and keep its strength up to 370 degrees and will lose only up to 30% of its strength when temperatures have reached 500 degrees. Steel is also environmentally friendly due to it being 93% recycled and 100% recyclable meaning after it's been used it can be melted down in the future and reused again without losing its strength or durability. However, due to the building being near the sea there will be a possibility of corrosion occurring from the salt air and is hygroscopic, when this happens it means the quicker rust will occur on the structure. There are ways that you can prevent this such as regular maintenance and coatings on the steel must be required. Again, likewise with the precast concrete option for the upfront costs will be rather expensive but in the long run the benefits will outweigh the upfront expenses. 

The final option you have for the superstructure of the Innovation Matrix is a masonry build which is very popular due to it being aesthetically pleasing on the eye as it offers wider range options of patterns, colours, and textures. The durability of is also appeals to a lot of people as it’s very good in withstanding weather conditions and will remain structurally sound over time, meaning it also has the longevity that a university building will be looking for. As well as this for the safety of the staff and students this type of build is fire resistant as the bricks and blocks included to build this are non-combustible. On the flip side a big factor in this is time and cost as due to the size of the building the cost of building it in masonry will be much more expensive in comparison to the other choices available. As for the time it can if the university has a deadline, then this is not the best option as it takes considerably longer than the likes of steel and timber superstructures. Another factor that may need to be considered is that cracking may occur in the brickwork over time and can lead to potential lopsidedness in the building affecting the stability of it.

Conclusion
To conclude on this, it’s clear to see that that each one of the options to build the superstructure of the Innovation Matrix have their advantages and disadvantages and a couple of them share the same aspects, meaning a phew of them are fire resistant, eco-friendly, cost effective etc. However, for me I believe that steel frame construction is the best option for this building for multiple reasons. As I’ve already mentioned it has many pros to it such as the strength and durability, it being fire resistant, being environmentally friendly etc. But I did mention that rot may be an issue but taking into the consideration of all the other factors this would still be my choice for the superstructure of this unique building. I would also like to think that as we can see in the plan for the building that the exterior walls and the roof of the building are going to be metal profile sheet cladding this along with the steel frame structure will make the building very efficient, aesthetically pleasing, and reliable. 

Furthermore, the metal profile sheets chosen for the external walls are going to be beneficial to the building when any kind of bad weather is happening weather that’s snow too bad to torrential rain it’s remarkably strong and highly resilient to all of this, as well as it being resilient to electrochemical reactions and any potential corrosion form the sea. Whereas with the aluminium framed glazed window units which have been chose for the build, these must have a coating to prevent corrosion from occurring like the steel structure. But with this choice the thermal performance of the building will be very as they are designed with thermal breaks to reduce heat transfer. As it is also strong and lightweight it provides additional strength to the body of the building and is also has very good durability. The roof is also finished with metal profile sheets which can be noisy when it rains but it will have insulation on the interior reducing the noise. With this and the aluminium glazed window frames a steel frame superstructure makes it very energy efficient and making it the superstructure I would choose for the Innovation Matrix. 
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