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1. Introduction 
The site in question for this report is located adjacent to the Marriot Hotel and Swansea Marina, the development has approximately 2,000 square metres located as the red box in the image on the cover page. The purpose of this report is to undertake an initial desktop study to assess the history of the developments ground and to highlight any potential implications from the ground conditions. 
Once the desktop study has been completed the report will identify the most significant ground related risks regarding the site, the relevant building regulations will be considered to ensure compliance with the correct standards. 
Finally, the report will propose a suitable foundations solution type for the building based upon site specific data. 
1.1 Historical Background
The site in question has changed a lot over the years, looking between 1850`s – Present there were drastic changes that effected the landscape throughout the years. During the 1850`s the south dock in Swansea was opened by Associated British Ports (ABP) in 1852, this was used for imports and exports of copper and coal as Swansea begin to build its growth into a global scale (Ian R, no date).
Over time the land was reclaimed and began to start filling in the sea/foreshore, materials such as rubble of bricks and stones, soil and other mixed waste materials were used for made ground to help reclaim land from the sea. Since Swansea was a major copper smelting city, they used slag and furnace ash to fill as these materials were cheap and in abundant, which made it ideal for filling in large scale areas quickly (Swansea Museum, 2025).
[image: ]In 1982, once land had been reclaimed over many years the Swansea Civic Centre (originally called the County Hall) was constructed and completed. Construction started in the 1970`s and is currently used by many sectors of the council of Swansea (N/A, 2016).
                    (Figure 1,2021)
2. Risk Significant 
There are many different factors that need to be considered when it comes to the risks, especially for the site in question. Area such as made ground, groundwater, contamination and coastal effects are among the few that need to be identified (Ian C, Stephen C, 2005).
As previously identified in the historic background section, land was reclaimed over the years, and this was done using made ground using materials such as slag, furnace ash, rubble and soil. This puts the integrity and reliability of the ground at a high risk of failure during construction. This is because the ground needs to be able to hold the full weight of the new building during and after construction.
There are a few ways in which to test the capacity of the ground when it comes to the construction of the building, on way being the Mohr Circle to measure soil analysis and at what point will the soil fail underload specially made ground. The Mohr Circle is a stress test that is used to analysis the soil samples handle normal and sheer stress and is designed to identify at what levels of stress the soil will fail to evaluate whether the soil will withstand the load bearing required for the project (The Efficient Engineer, 2020).
Another factor to evaluate for potential risks is groundwater levels, this is important because it will help with preventing soil erosion and instability when the site begins construction. Soil can lose its cohesion when the groundwater levels are high leading to landslides and collapsed excavations, which poses a high danger risk for the construction workers and the equipment (King & Drury, 2025).
One of the main factors when it comes to the risk to be considered is contamination during the construction phase. This is a very important factor to consider with the location of the construction site, slips and run offs from materials used in the construction phase need to be handled correctly to avoid contamination with the sea. Materials such as cement, paints, plastics and metals are among the few that for be released into the sea causing damage to marine habitats and could be mistaken for food and cause significant harm to marine life (King & Drury, 2025).
Finaly, the coastal effect should be highted when discussing potential risks and this identification will help with the design and construction of the building to help minimise the challenges that are face when building this close to the sea. There are many factors that affect the construction of building close to the sea, these range from the weather to sea levels and even following the correct regulations set out by an environmental body.
Harsh weather can play a major role in construction of this project, and the site is exposed to all elements, strong winds and heavy rain are not uncommon in the construction industry but can drastically more effective for this project due to the expose the site has. Salt exposure is a major coastal effect that will affect the construction of this project, marine-grade stainless steel and corrosion-resistant coatings is essential to assure that the risks are minimised (King & Drury, 2025).
3. Site Investigation: Boreholes 
During this section I will discuss the borehole investigation from the previous site that was taken for the construction of the county hall that was constructed in 1970`s. Boreholes is a method used by engineers to investigate areas to identify soil layers, measure groundwater levels and take soil samples for potential further testing. Boreholes provide good advantages for this site as they can help identify the different levels of made grounds at certain depths, as well as allowing for samples to be tested to determine ground strength and determine at what level the soil can support foundations. Groundwater levels can also be measured as mentioned and are important for this site as the area is likely to have high groundwater levels, so boreholes will help identify which foundation design is best to support the loadbearing capacity of the building during construction and once its completed (SINODRILLS, 2025).
The borehole investigation from the previous site states that the made ground consist until the depth of 18.5m which is identified as very stiff grey gravelly boulder clay, this will have a major effect on which foundation design is chosen for the construction of the build and which design is able to support the load-bearing capacity (See Appendix A). During the site investigation BS EN 1997-1 (Also known as Eurocode 7) must be followed to ensure that the correct outcome occurs with the correct standards being followed. Eurocode 7 is split into 2 parts, part 1 is EN 1997-1:2004 and this code general rules to be followed during geotechnical design. Part 2 is EN 1997:2007 and this part states how ground testing and investigation should be undertaken in the correct manor (European Commission, no date).
4. Regulations and Authorities 
Many regulations and codes of practice must be complied with during the construction of this project along with the correct authorities being notified during the construction phase. Codes of practice such BS 5930, which govern how site investigation are planned and carried out (British Standards Institution, 2015). This regulation covers boreholes, soil sampling and reporting of the findings. This ensures the ground investigation is reliable and systematic. The Building Regulations is a legal requirement for all building that are constructed in the UK, there are 2 main parts that are very important for this site. Part A which is the structural safety of the building and part C which is the site preparation and the safety measures around resistance to contaminants (Building Regulations, 2010). This regulation is important as it ensures that once the construction of the building is completed then it is safe and suitable for contaminated or unstable ground which is very important to this project as it is built on made ground which is contaminated and unstable ground. 
There are different levels of authorities that need to be contacted through all phase of the build, during the design phase authorises such as Swansea council need to be contacted for planning permission, as well as building control for the construction phase to ensure all rules and regulations are followed appropriately. External authorities such as National Resources Wales need to be contacted due to potential flood risks during construction as well as contamination control in the event of any spills and run offs during control especially as the site is located so close to the sea/foreshore. 
5. Foundation Recommendations 
There is a multiple of foundation designs that can be an option for this project, but first the build requirements need to be considered to select the correct design for the best and most stable design. The size of the project needs to be a variant that needs to be considered when the foundation design is to be selected, the scale of the project is based of a GIA of approximately 2,000 square metres and the build needs to withstand a restaurant, café bar, ice-cream parlour, fully fitted kitchen and food-stores on the ground floor. The design needs to be able to withstand a large area and multiple floors with large equipment and heavy foot traffic daily. 
3 options come to mind for this project and its requirements, these are raft foundations, pad foundation and piled foundations. Pad foundations is a good option if the area has large amounts of strong, shallow soil which can withstand the weight of the pads and spread the stress evenly, but unfortunately this is highly unlikely as most of the area would be made ground and can be extremely unpredictable in weight bearing (Designing Building, 2022). Raft Foundations could also be a possible option as again they spread the load over a large area but also are limited due to the made ground and could be seen as a risk over the long-term period (Jewson, 2024).
The last option and the option that I would recommend for this project is piled foundations. This design has major advantages which support my recommendations, piled foundations allow for the load to be transferred through made ground to the stronger soil/rock below that hasn’t been disturbed. Piled foundations also work well in high groundwater conditions such as this site as the piles can remain stable under wet and unstable soils, they also are extremely capable with high loadbearing capacities such as multistorey building such as this project and all its contents (Lee A, 2024).
Below is a drawing showcasing how the piling foundation is then built upon to achieve a stable and suitable base to begin construction. Once the piles have reached the correct depth which will be highlighted from the borehole findings, then the steel inside the pile will be exposed and linked to steel cages to construct a solid foundation. 
[image: ](Figure 2, no date)
6. Conclusion
To conclude the following British standards and Regulations must be followed during construction, BS 5930, BS EN 1992, Building Regulations 2010 and both parts of Eurocode 7. This will allow for the site to be completed following the correct rules, codes and regulations, the borehole investigation provides evidence that supports the foundation design chose of piles for the best load-bearing capacity to allow for the project to be constructed and withstand its life span. The Mohr Circle soil analysis also helps back the conclusion that piling is the best foundation design as it states with the support of the borehole investigate that the other foundation designs are not adequate for this project and location. 
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8. Appendices 
Appendix A:
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