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1.0 Executive Summary
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. 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.
2.0 Terms of Reference

2.1 The principal focus are:

2.1.1 Analyse and discuss the foundation requirements of the building giving due consideration to the location .
2.1.2 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.
2.1.3 Analyse and discuss the choice of materials for the super-structure.

2.1.4 The report is due by the 8th of January 2024
3.0 Procedure

This section identifies the research sources used.

3.1 The research included sources on the subject of blended learning in education from websites and text books set out in the references and bibliography.
3.2 Notes taken in class also provided background to the research.
4.0 Findings

4.1 Introduction
Swansea's centerpiece project, the SA1 Waterfront, involved redeveloping the Prince of Wales Dock, which is in the city centre. To build a thriving and sustainable community, it includes mixed-use development, which combines commercial, residential, and business uses. The entire redevelopment area is made up of about 100 acres, or 40 hectares of land.
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From assignment brief
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NEC Contract (2024)
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Kier (2024)
The site lays between the large recently built IQ building and the Forum. Construction work is currently underway on the site and the superstructure is currently being constructed. As you can see in the photo above before Kier started work on site, it was filled with a concrete slab and a small amount of greenery. The purpose of the matrix innovation building is to offer businesses the opportunity to partner up with the University of Wales Trinity Saint Davids.  
The Innovation Matrix offers a unique opportunity to connect your business through co-location and partnership with the University of Wales Trinity Saint David, Wales’ oldest university. By partnering with us, you will join a new and vibrant innovation community of start-ups, businesses and researchers. You’ll also gain access to cutting-edge facilities located in our adjacent campus buildings, providing you with specialist technical support to help accelerate new product development and grow your enterprise.

4.2 Before deciding what sort of foundation to use there are some considerations to think about such as:

The purpose of the proposed structure 

The weight of the proposed structure 

The ground conditions 

Cost Feasibility

The History of the proposed structure
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                     British Geological Survey (2020)
Above is a bore hole log from the British Geological Survey. The bore hole is located underneath the IQ building which is opposite the Matrix Building site which gives us a good idea of conditions. The bore hole log contains sand, gravel, clay and mud which describes a poor ground condition. The soil type has a large influence on the decision of what foundation to use on site. Borehole logs can determine the load bearing capacity of the soil, then we can decide what is the maximum load we have above ground for the construction of the building. If these calculations aren’t correctly made then it could result in damage to the property, major cracking, sinking or collapse of the property. 
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National Library of Scotland (2024)
The Historic 1900s images if the Sa1 waterfront near the Matrix site shows large areas of mud which certifies that there are poor ground conditions to be found in the area. Before any design or construction starts it is important that a ground condition assessment must be completed. During this assignment I have managed to find a report regarding the Matrix Building SA1. (Jubb Consulting Engineers, 2020) The report describes the ground conditions as made ground with underlying blown sand. Due to the conditions personally shallow piling would not be recommended for the substructure, therefore a piling method will need to be used. Piled foundation is a kind of deep foundation. It’s a long, thin column or cylinder composed of steel or concrete that supports the structure and transfers the load at a desired depth through to the end bearing. The Jubb document refers to the site being a brown field site. This is land that was once used in industry that is now redundant. The negative to a brown field site is that the ground could be contaminated which can result in and increased cost to remove or it could delay works. (Civil Today, 2024) One type of piling that could be used is a Screw piling, it is used when the soil is weak or has a low bearing capacity which the Matrix site has. Screw piling is similar to the action of twisting a cork into a wine bottle. Screw piling can be reused and therefore is good for sustainability and will increased the BREAAM score. Shear Architectural Design (June, 2023) 
As for the excavation works requirements on site, due to the site being a brown field site the land is flat and therefore the excavation will be a simpler one. Maybe the use of large tracked plant with toothed pick. If there are obstructions found in the investigation then an hydraulic breaker attachment should be used to ensure that the concrete in broken up. (Epiroc 2024)  
4.3 The most important aspect of the superstructure to think about is the overall structure of the building. The two main more modern methods of construction are a steel frame or a timber frame construction. Given the poor ground conditions that have been highlighted in the bore hole test for the SA1 waterfront it is important that the structure is lightweight, technically speaking steel is overall lighter than timber due to needing less beams to support the structure. (Barker Steel Trading, 2024) Due to the building being used by the University the building is for the future and therefore the choice of material needs to last as long as it can. A steel structure has a higher threshold against degradation compared to Timber. Timber also needs treating more regularly than steel which can be cost effective for the university in the future. When taking sustainability into consideration, timber poses an environmental issue as it is taken from forests this can also cause imperfections as not all timber is unusable. As for Steel it produces less waste and therefore a less area of clearing trees. On the other hand, if the production process was considered then steel would not be an option sustainability wise due to the large amount of energy required to produce it. Steel can be used repeatedly and can be moulded into any shape, therefore if there are any issues with the design or any issues on site the steel columns can be amended easily but with timber it is much harder to do so. Steel is 100% recyclable, it does not lose any quality and can be recycled repeatedly, it is the most recycled of any material. (John Desmond, 2024) As for Timber it is a sustainable material. It is renewable, natural, versatile it is also a safe to work around as it is non-toxic. Steel takes longer through production than timber, it takes less time cut a tree down and turn it into usable timber than it does to produce steel. This means with less time producing the timber there is less emitted emissions and embodied carbon. Timber is a better natural insulator compared to steel, by timber being a better insulator this means there is less energy required for heating which is a positive for sustainability. Steel is a stronger material when compared to Timber, it has a better strength-to weight ratio. This means that steel needs less components to construct the same building. For the construction for the Matrix building, it is important that the building is stable. There are now more modern methods of construction that allow us to increased the strength of a material, in this instance it is Glue-laminated timber. Glulam is an engineered wood product, it consists of several pieces of timber glued together to create one large timber structure. Glulam also allows the user to create curved architecture at any dimension or length. This creates design flexibility and aesthetic beauty. The issues with glulam is that there is limited production of the product compared to ordinary timber which also result in an increased cost due to demand. (Virginia Cooperative Extension ,2022). A steel structure is a much safer material to use in case of a fire emergency and is highly fire resistant. If for example there was a fire in a building, it would be contained and would not affect structures around it, this results in a safer evacuation and protection for the neighbouring buildings. To insure that steel is protected people use intumescent paint spray to protect it, this can effect sustainability.  Timber is not the best choice if the building requires fire resistance materials, due to the quick rate that it can spread, this is because the cellulose content of wood. Although the fire resistance is similar between normal timber ang glulam, the burn rate of glulam is slower due to the char acting as insulation when the fire reaches. (Glulam Beams,2024) I believe that the Matrix Building should look similar to the IQ building and the Forum building. Therefore a façade of Brick would be the best option for the build as is aesthetically beautiful to look at and would look out of place if it didn’t have similarities to the buildings nearby. Another option used frequently in the UK is a timber cladding. Although it does look amazing when it is first constructed there are many cases where the cladding has changed colour over time especially with near the seaside. With strong winds and sand in the area, it wont be a good idea to include a timber cladding.(Archipro,2021) Due to the location of the building being on the coast the building wind loading must be taken into consideration. Steel is a much more stable material, and it can be further developed so it can withstand environmental damage, Timber can be easily damaged under minimal impact this does not just affect the quality of it, but this can also affect the appearance of it. (Metal exponents,2024) Steel columns are more expensive that timber beams but when you consider the cost of landfill fees, longevity, labour, ongoing maintenance, and the installation cost then it would not be much of a saving. As the overall purpose of the building is for the University in the future I’d expect BREEAM to be considered in the design. BREEAM assessments measure a development's procurement, design, construction, and operation against a number of goals. Due to the building being used for education I’d expect a design score of at least BREEAM excellent. It includes sustainability values across a range of categories such as  Management, Land use and ecology, Pollution , Health and wellbeing, Water , Transport, Waste , Materials, and Energy
Each group focusses on factors such as reduced carbon emissions, ecological value and biodiversity protection and adaption to climate change. (NBS for Specifiers, 2016)
5.0
Conclusion

In conclusion there are many factors that can effect the construction of the matrix building and there are many modern ways to construct a building. BREEAM has a massive effect on the design and construction of the building. A piled foundation must be used on a brown field site and a site that includes poor ground conditions. There are different piled foundation that can be used on this site but I have decided to use a screw foundation due to the importance of sustainability in an education building. Personally Steel should be used for the structure of the building due to it’s strength and durability, it makes more sense for a University Building to be steel rather than a Timber mainly due to it being more of a fire hazard. As for Aesthetic of the building it should look similar to the buildings that surround it especially because they are university buildings therefore a red brick would make sense.   
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