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[bookmark: _Toc228448743]Introduction 
This report outlines a preliminary site investigation for the proposed development at Swansea Marina. The site which is located between the County Hall and the Marriot hotel is planned to be a mixed-use building that includes a restaurant, café, ice cream parlour and a manager’s apartment with meeting rooms above the ground floor. This report has been prepared from the perspective of a junior construction professional asked to initiate a preliminary study for a full site investigation. This includes consideration of potential ground conditions, environmental factors and risks that may influence construction. The report will include a desktop study that looks at historical data of the site and surrounding areas, recommendations for a detailed site investigation and key risk factors will be identified and discussed alongside relevant building regulations. Finally, a foundation that is appropriate will be suggested based on the findings of the report.  
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This section outlines a historic desktop study of the proposed development in Swansea Marina. The survey aims to examine the historical development and previous land uses of the site and the surrounding area. This is important as understanding the sites history can help identify potential risks and it also identifies potential factors that may affect ground conditions. This includes the presence of made ground that could impact the suitability of the site for the planned construction. 
During the late 19th century, the site was used as part of a large dockland area within Swansea Marina, as shown in figure 1.1. Historic mapping reveals the presence of the South Dock alongside railway lines and industrial infrastructure. The development of railway lines suggests that the site was heavily used for the transportation of goods which supported the dock. This reveals that the area was subject to a lot of human modification during this period and the land was likely altered to accommodate dock construction and transport infrastructure.
Later during the early to mid-20th century, the site continued to be used as part of the dockland and industrial area within Swansea Marina, this is shown in figure 1.2. The mapping reveals the continued presence of dock infrastructure, railway lines and industrial buildings such as an engine shed, this shows the site remained to be occupied entirely for industrial activities. The continued industrial work on the land suggests that the ground conditions may have been further altered over time with continued development of infrastructure contributing to increased variability in soil composition.  
During the late 20th century, the site had a transition from its former industrial use. Swansea’s dockland saw a sharp decline of use by the 1970s, this resulted in railway infrastructure and coal docks becoming derelict as there was no purpose for it anymore. (The Academy of Urbanism 2019) The decline of dockland activity led to a reduction in the lands industrial use, with areas becoming underutilised prior to redevelopment. By the early 21st century, as shown in figure 1.3, the site had undergone significant regeneration with land use shifting towards commercial developments. This suggests that the site has been subject to extensive ground alteration including demolition of previous structures, which may cause variable ground conditions. 
From the early 21st century to the present day the site is part of the modern Swansea Marina development as shown in figure 1.4. The area is now filled with commercial, residential and council facilities. This reflects a significant transformation from its historical industrial use. 
By looking at the historical development of the site, it has several implications for the current ground conditions. Firstly, the presence of former dockland and railway infrastructure suggests that the site is likely to contain areas of made ground which may result in variable soil composition and reduced load bearing capacity. (Designing Buildings 2020) This increases the risk of buildings sinking, which must be considered during the foundation design process. As well as this, the sites industrial history presents a potential risk of contamination, especially heavy metals that are often used around railway infrastructure. (ScienceDirect 2025) Also, the coastal location of the site indicates a high groundwater level which may impact excavation and construction processes. Finally, the presence of previous structures raises the possibility of buried obstructions which could present challenges during site preparation. 











[bookmark: _Toc228448745]Recommended Site Investigation 
A site investigation is carried out to assess ground conditions and identify any potential factors that may affect the design and construction of a project. By looking at the findings of the desktop study for the site, it shows there have been significant changes to the land over the past 100 years, transitioning from an industrial area to a modern waterfront area. Due to there previously being railway lines and industrial infrastructure near the site it is likely to contain made ground and could have contaminated soil. So, it is important to do a full site investigation of the ground to make sure it is suitable for the proposed development. 
To begin I would recommend conducting a non-intrusive investigation as you can assess subsurface conditions without disturbing the ground. I would recommend conducting a ground penetrating radar survey. This is where radio waves are used to generate images of objects below the surface without any need for excavation. (Laser Surveys 2025) For the proposed development in Swansea, this method is highly suitable due to the sites historical use as an industrial area that contained railway lines as this suggests that there may be buried obstructions and pieces from previous infrastructure beneath the surface. If these can be identified at an early stage it can significantly reduce the risk of unexpected issues during construction, this could speed up construction and save money. 
After the non-intrusive investigation is completed, I would recommend several intrusive investigation methods to obtain detailed information about the ground’s conditions. Firstly, one of the most important methods of investigation is borehole drilling, this method involves drilling into the ground to extract soil samples and assess ground geology. (Geo-Integrity 2025) Boreholes are helpful as they reveal soil layers, the depth of made ground and the presence of groundwater. For the proposed development, boreholes are important due to the sites previous industrial activity as it suggests that the ground is likely to have made ground with variable composition. This is important to understand when planning a construction project as the soil on a site plays a significant role in how the structure is designed. (AOA 2025) As well as this, due to the coastal location of the site it is useful to understand the groundwater levels and boreholes can help with this.
As well as borehole investigations I would recommend the use of trial pits to assess the ground conditions near the surface. Trial pits involve excavating shallow sections of the ground to allow for visual inspection of the soil. (Designing Buildings 2022) This is useful for the proposed development as there could be remains of previous structures such as foundations and rail tracks. If these can be identified early, it can reduce issues during excavation.
Another investigation method that is recommended is soil testing. Soil testing is essential to determine the engineering properties of the ground. According to NutriNorm (2024) soil testing is a fundamental investigation method that provides detailed information on the physical and chemical condition of the soil. It supports decision making by identifying pH levels and potential contamination. One method of soil investigation is the Standard Penetration Test which is used within boreholes to measure soil resistance and assess its strength. (ScienceDirect 2019) Laboratory testing can also be used to classify soil type and determine moisture levels. Theses tests are useful for the proposed development as there is likely to be made ground on the site, and these tests can provide essential information on soil strength and its load bearing capacity. 
Finally, contamination testing should be conducted on the site due to its previous industrial use. Soil samples obtained from boreholes and trial pits can be used to identify the presence of contaminates such as heavy metals. This is important for the proposed development as heavy metals can pose a significant risk to human health. (Oakshire Environmental n.d.)
From the findings of the desktop study there are several potential risks identified for the proposed development at Swansea Marina. The most significant anticipated risk is the presence of made ground due to the sites historical industrial use as this may have resulted in variable soil conditions and an increased risk of differential settlement. So it is advisable to conduct the bore hole and GPR investigations thoroughly.
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When making my recommendations for the ground investigation it was in line with BS 5930: Code of Practice for Ground Investigations, which provides the framework for carrying out and reporting site investigations in the UK. By following BS 5930 guidance it ensures that the methods suggested such as boreholes, trail pits and soil sampling were all appropriate to accurately determine ground conditions before any construction begins. By following BS 5930 it makes sure that any risks that are in the ground such as weak soil or variable soil composition are identified early, so suitable remediation measures can be taken, and a suitable foundation can be designed. This reduces the risk of structural failure and any unexpected debris when excavating. Therefore, my recommendations for the ground investigation are based upon BS 5930 ensuring a proper investigation can be undertaken. 
When making my recommendations for the type of foundation that should be used, I will ensure that I follow Approved Document A of the Building regulations (Welsh Government 2010) which sets out the requirements for structural stability and buildings to be designed to withstand all loads without causing damage to other properties. This is important due to the scale and function of the proposed building which includes a 2000 square metre mixed use building. By following Approved Document A it makes sure the selected foundation system is appropriate for the ground conditions identified and can prevent structural failure. As well as this, I will use BS 8004: Code of Practice for Foundations which provides guidance on the design and construction of foundations for different soil types and soil conditions. 
As well as ensuring all the code is followed, the proposed development will require approval from Swansea Council which is responsible for planning permission, building control and environmental health. The contact details for Swansea Council are City and County of Swansea, The Guildhall, Swansea SA1 4PE. 01792 636000. Contact@swansea.gov.uk. (Swansea Council 2025)
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To further understand the subsurface conditions of the site, borehole data from the Merdian Tower provides a representative stratigraphic sequence for Swansea Marina. By looking at the data, it indicates that the upper 4-5 metres consists of made ground containing variable materials such as ash, sand, clay and construction debris meaning it has low strength and a poor load bearing capacity. Further down, the ground conditions improve significantly as it has very dense sand and gravel layers followed by stiff boulder clay. However, ground water was encountered at moderate depth which suggests mixed soil. The findings from the bore hole data from the Merdian Tower reveals there is weak soil near the surface which has important implications for foundation design. 
Due to the presence of weak and made ground in the upper layers, shallow foundation systems such as strip or pad foundations would be unsuitable as it could lead to differential settlement. (Designing Buildings 2020) This would present a significant risk to the structural stability of the proposed development especially due to the scale of the building. 
Instead, it is recommended for the proposed development that deep piled foundations are used. Piles are deep foundations that transfer structural loads through weak surface soil to stronger materials such as boulder clay identified in the borehole data. (Designing Buildings 2022) As well as this, piled foundations are well suited to sites with high groundwater levels. 
As shown in figure 1.5, the piles would extend through the made ground and into the stronger materials which would provide a stable and reliable foundation for the proposed development in Swansea Marina. 





[bookmark: _Toc228448748]Reference List 
AOA Geonet (2025) The impact of soil types on foundation design and construction. Available at: https://aoageonet.com/2025/09/05/the-impact-of-soil-types-on-foundation-design-and-construction/ (Accessed: 15 April 2026)
Designing Buildings (2023) How deep should foundations be? Available at: https://www.designingbuildings.co.uk/wiki/How_deep_should_foundations_be%3F (Accessed: 20 April 2026)
Designing Buildings (2020) Land reclamation. Available at: https://www.designingbuildings.co.uk/wiki/Land_reclamation#:~:text=Find%20out%20more-,Introduction,Methods%20of%20reclamation (Accessed: 11 April 2026)
Designing Buildings (2022) Trial pit. Available at: https://www.designingbuildings.co.uk/wiki/Trial_pit (Accessed: 16 April 2026)
Designing Buildings (2022) Pile foundations. Available at: https://www.designingbuildings.co.uk/wiki/Pile_foundations (Accessed: 20 April 2026)
Geo-Integrity (2025) Types and purpose of site investigation boreholes. Available at: https://www.geo-integrity.co.uk/2024/01/05/types-and-purpose-of-site-investigation-boreholes/ (Accessed: 14 April 2026)
Laser Surveys (2025) What is a GPR survey? Available at: https://www.lasersurveys.co.uk/what-is-a-gpr-survey/ (Accessed: 13 April 2026)
NutriNorm (2024) The importance of soil testing. Available at: https://nutrinorm.co.uk/soil/the-importance-of-soil-testing-making-informed-decisions/ (Accessed: 17 April 2026) 
Oakshire Environmental (n.d.) How to test soil. Available at: https://www.oakshireenvironmental.co.uk/how-to-test-soil (Accessed: 19 April 2026)
Science Direct (2019) Standard Penetration Test. Available at: https://www.sciencedirect.com/topics/engineering/standard-penetration-test (Accessed: 18 April 2026)
Science Direct (2025) Environmental research article. Available at: https://www.sciencedirect.com/science/article/abs/pii/S0048969725008526 (Accessed: 12 April 2026)
Swansea Council (2025) Phone and email contacts. Available at: https://www.swansea.gov.uk/phoneandemailcontacts (Accessed: 20 April 2026)
The Academy of Urbanism (2019) Maritime Quarter Swansea. Available at: https://www.theaou.org/resources/21-mariti me-quarter-swansea#:~:text=The%20poet%20Dylan%20Thomas%2C%20Swansea's,'no%2Dgo'%20area (Accessed: 10 April 2026)
Welsh Government (2010) Approved Document A: Structure. Available at: https://www.gov.wales/sites/default/files/publications/2019-04/170403building-regs-approved-document-a-structure-en.pdf (Accessed: 20 April 2026)




[bookmark: _Toc228448749]Appendix 
Figure 1.1- 1870
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Figure 1.2- 1950 
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Figure 1.3- 2005 
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Figure 1.4- Contemporary 
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Figure 1.5
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