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[bookmark: _Toc228982612]Introduction  
This report highlights a preliminary site investigation recommendation through a preliminary desk top study with geological data and foundation recommendations, for a multi-purpose development of a new restaurant, cafe bar and ice cream parlour on the Swansea Sea front. This project has been proposed by Swansea council in collaboration with Marriot hotels.  
The development will also include a manager’s apartment, staff welfare facilities and meeting rooms at upper levels. The proposed site is located between county hall and the Marriot hotel, with shared use of the promenades parking facilities Within the preliminary desk top study, the information will include geotechnical risks, potential geotechnical risks with evidence, this includes ground data from the bore hole report. Data from the nearby meridian tower development will be used to identify risks, environmental data and recommendations for site investigation from information from preliminary site investigation.  
In addition, foundation type and justification will be included from recommendation made from the geological data and evidence from this desk top study and will be recommended for the most suitable for this site as a recommendation. 
[bookmark: _Toc228982613]Site introduction
· The suggested site is located on the Swansea Sea front between civic centre and Swansea marina 
· Proposed site total internal area of 2000m2 
· Site ground area conditions potential flooding and ground water issues  
· Proposed site is within a very commercial area within Swansea marina 
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[bookmark: _Toc228982616]Preliminary desktop study 
This preliminary desktop study is being undertaken for the proposed site location this desk top study is to support the feasibility stage of a proposed site development on Swansea Sea front, located between the Swansea civic centre and the Swansea Marriott Hotel.  
The aim of this study is to create an initial understanding of the site geographical conditions, with highlighted emphasis on ground conditions and layers, potential geotechnical risks that may pose a risk to the design and construction of the proposed building. The main source of information for this desktop study for ground condition and materials of the Stara is from the nearby borehole records from nearby Marina tower, which is provided from the British Geological Survey (BGS ID: 370246: SS69SE345.)
To provide an emphasis of ground conditions in the near area of the site. Given the site’s proximity to coastal/tidal areas and within Swansea proximity to city centre, it is estimated that the ground conditions will be mixed and require extensive investigation. This study creates the basis for identifying potential risks and highlighting the range for a detailed site investigation plan and recommendations, which will be necessary to confirm ground conditions and support appropriate foundation design. 
[bookmark: _Toc228982617]The proposed site history
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(historypoints.org(n.d.)-Swansea marina-)


The proposed development is located within the Swansea marina area, this location next to the shore is historically associated with intensive industrial and maritime activity (Randall, 2020). In the 19th century, major developments were made in Swansea, to transform it into a major port for coal export and copper smelting. This development was supported by the construction of the north and south docks, and the expansion of the railway along the south of Wales (Randall, 2020). This period established the area as a significant centre for industrial production globally, with the “Welsh process” of coper smelting being significantly recognised (Day, 2013).  
Following this period industrial decline began, leading to the south docks closure in 1969 (council, 2024). After its closure the doc remained derelict, until in the early 1980s when its regeneration began. The area was redeveloped into the Swansea marina, with key infrastructure improvements, including the Tawe barrage, which reshaped the area into a mixed-use residential and leisure environment (council, 2024).  
Given the historical use of this site of the proposed area and its mixed use of heavy industrial and newer urban development, it is highly likely that the site is composed of made ground overlying alluvial deposits, that where typical of former docklands and reclaimed industrial areas (BGS, 2026) (CIRIA, 2001). There is also a potential risk of ground contamination associated with the site’s former industrial usage, hospital for infectious diseases and gas plant that where all located on or in the vicinity of the proposed site (CIRIA, 2001). These contaminants could range from hydrocarbons, heavy metals, and medical waste. These factors suggest that there are significant geotechnical and environmental risk, that require detailed site investigation to determine a foundation design, ensuring a safe development and project outcome. 
[bookmark: _Toc228982618]Archival research  
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1870 
The South dock shown on the ordinance survey map. The ordnance map from Digi map (1870), shows the height of its industrial activity within Swansea during this period. The areas industry is shown through extensive railway sidings, dock infrastructure and the closely integrated industrial land uses supporting coal exporting and the heavy maritime trade. This information shows the rapid 19th century growth of the dock system (Day, 2013) and the intensive engineering of the foreshore to accommodate the logistical and industrial demands of the era (council, 2024). 
[image: ]
1950 
The Ordnance Survey mapping from Digi map (circa 1950) has a more combined dock layout, with evidence of development in rail infrastructure and early signs of industrial decline. Although the area at this point remained primarily dock and maritime focused, the reduction in operational intensity heavily suggests a transition phase in the site’s use, reflecting the documented historical accounts of Swansea’s post war economy (Randall, 2020). This highlights the beginning of wider post-industrial change that would later lead to redevelopment of the docklands.  
1980-1990 
During the 1980s and the 1990s the maritime area began to be redeveloped after the decline of the dock industry in the area (council, 2024), thereby rejuvenating the Swansea Marina. This process transformed into a mixed industry waterfront environment. Tawe Barrage was constructed during the late 1980s and the addition to the maritime area had altered the hydrological conditions of the area by converting the tidal dock system into a controlled water body. This could enable more stable conditions for development. 

The 1980s-1990s introduced new infrastructure, including roads, utilities and modern buildings many of which were constructed over reclaimed or reworked land (BGS, 2026). This increases the viability and unpredictability of the of subsurface conditions (CIRIA, 2001). Given this information it can be stated that the ground profile contains engineering fill materials of varying composition, this many contribute differential settlement and reduce the load baring capability. 
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Figure 1Digimap
The preliminary ground model for the Swansea Marina site indicates complex Ground layer conditions that can vary. This is due to the history of industrial use, land reclamation, and coastal influence (CIRIA, 2007). Based on the British Geological Surveys data the nearby borehole found at meridian tower, comprises of made ground overlying marine deposits, underlain by granular soils and bedrock at depth (Survey, 2026). 
The made ground layer is likely to vary in both thickness and the composition, consisting of construction debris, industrial waste and reworked soils. The possess significant geotechnical risks, including low and inconsistent bearing capacity, empty spaces causing voids and buried obstructions (Institution, 2015). This makes it unsuitable for shallow foundations without detailed verification (Institution, 2020).
Beneath this, alluvial and marine deposits are expected. The materials that make up the marine deposits typically exhibit low shear strength and high compressibility, resulting in a high risk of long term and differential settlement under structural loading (Institution, 2020). At greater depth, dense sands and gravels may provide a more competent bearing layer, while bedrock offers the most reliable foundation support. The depth to these strata is not certain and must be confirmed through intrusive investigation (Survey, 2026). 
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Figure 2Digimap
The site is also characterised by a high groundwater table (Digi maps) (council, 2024), influenced by its coastal location and proximity to the marina. This introduces challenges related to excavation, durability, and potential tidal effects (CIRIA, 2007). Overall, the ground conditions are highly variable and risk sensitive. Reinforcing the need for a detailed site investigation and supporting the preliminary recommendation of a piled foundation system to ensure structural stability and mitigate settlement risks (Institution, 2020). 
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BGS ID: 370246: BGS Reference: SS69SE345 
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A comprehensive and phased site investigation strategy is essential to reduce uncertainty and inform the safe design and the construction of the proposed Swansea marina development. Given the information found during the desktop review the sites history of land reclamation, industrial use and coastal influence, the investigation must focus on identifying ground variability, contamination, groundwater conditions, and suitable founding ground layers. (Institution, 2015) 
The investigation should begin with a phase 1 which is a further desktop study and a site walkover. This process should include a review of historical maps, geotechnical data from the British Geological survey, environmental records, and utility searches. This stage will help identify potential contamination sources, former land uses and constrains such as buried services or flood risks (Institution, 2026). 
A phase 2 intrusive investigation should be undertaken. This should include a combination of cable percussion boreholes to assess made ground and superficial deposits, and rotary boreholes to determine the depth and condition of competent strata or bedrock (Institution, 2015). Trail pits should be used to investigate shallow ground conditions and identify obstructions such as old foundations or services, particularly in areas near existing infrastructure. 
In addition, Cone Penetration testing is recommended to provide continuous soil profiling and better understand variability across the site (Institution, 2020). Groundwater monitoring wells should be installed and monitored over time to assess water levels and potential tidal influence, particularly due to proximity to the Tawe barrage (CIRIA, 2007). 
Laboratory testing must include both geotechnical analysis and chemical testing. Ground gas monitoring should also be carried out (Institution, 2026). 
Overall, the most risk significant elements of the investigation are the characterisation of made ground, contamination assessment, groundwater behaviour, and the identification of competent bearing strata, all of which are critical to informing the foundation design and ensuring safe development (Institution, 2020).



[bookmark: _Toc228982622]Building regulations and codes of practice
These reports recommendations are highlighted based on the relevant guidance from different approved documents, these documents (listed below) provide understanding of the correct precures to follow when conducting ground investigations, contamination risks and the correct assessment of site conditions. These documents ensure that geotechnical risks are highlighted and solutions are created within the development process, this is done to minimize risks and ensure safety and construction quality. Below is a list of the relevant approved documents:
· BS EN 1997 (Eurocode 7)-Geotechnical Design (Institution, 2020)
· Building Regulations 2010-Approved Document (government, 2010)
· BS 5930:2015+A1:2020-Code of practice for ground investigation (Institution, 2015)
· BS 10175:2026-Investigation of potentially contaminated sites-Code of practice (Institution, 2026)
· BS 8004:2015+A1:2020-Code of practice for foundations (Institution, 2020)
[bookmark: _Toc228982623]Local authority involvement
Local authority involvement is a vital part of any construction project. Swansea City Council is the local authority for the proposed project location, building a relationship with then will be key in ensuring their involvement in planning, compliance with local and national building regulations and assistance regarding the contamination considerations that are required with the proposed site location (council, 2024). 
[bookmark: _Toc228982624]Contact details for Swansea city council
Email: Contact@swansea.gov.uk
Telephone: 01792 636000
Adress: Civic Centre, Oyster mouth Road, Swansea, West Glamorgan, SA1 3SN
[bookmark: _Toc228982625]Foundation design recommendation 
The appropriate selection of a foundation system for the proposed Swansea Marina development is critical due to the complex ground conditions, coastal environment, and the structural requirements of the building. Based on the preliminary ground conditions, coastal environment, and structural requirements of the building. Based on the preliminary ground model and identified risks, several foundation options were considered, including shallow foundations, ground improvement techniques, and deep foundations (Institution, 2020). 
Shallow foundations such as pad or raft systems are considered unsuitable at this stage, primarily due to the presence of variable made ground and compressible alluvial deposits, which are likely to result in differential settlement and reduced bearing capacity (Institution, 2020). While ground improvement methods could potentially enhance soil performance, enhance soil performance, their effectiveness in heterogenous fill conditions is uncertain and may not fully mitigate the risks (Institution, 2015). 
As a result, a piled foundation system is recommended as the most suitable solution. This would typically involve the use of continuous flight auger piles or driven piles, extending through the weak upper layers and transferring structural loads to more component strata such as dense sands, gravels, or bedrock (Institution, 2020). The piles would support reinforced concrete ground beams and a suspended slab, ensuring stability across the building footprint. 
This solution offers several advantages, including: 
· Minimisation of differential settlement  
· Bypassing unreliable near surface soils 
· Suitability for high groundwater conditions  
· Reduced need for extensive excavation 
· Improved long term performance in a coastal environment  
Additional design considerations include the use of sulphate resistant concrete, waterproofing systems, and gas protection measures where necessary. 
Overall, the adoption of piled foundation system provides a robust, reliable, and site appropriate solution, ensuring structural integrity while addressing the geotechnical and environmental challenges identified in the preliminary assessment. 
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[bookmark: _Toc228982627]Regulatory framework, stakeholders, and Conclusion
The proposed Swansea Marina development must comply with a range of regulatory standards and guidance to ensure safe and sustainable construction. Key standards include BS 5930 for ground investigations, BS EN 1997 for geotechnical design, and BS 10175 for contaminated land assessment, these are supported the building regulations 2010, particularly Part A and Part C, along with industry guidance such as CIRA reports and BRE special Digest 1 for concrete durability (CIRIA, 2007). 
The development will require close coordination with Swansea Council, which is responsible for planning approval, building control, and environmental protection due to the site's coastal location (council, 2026). 
Overall, the site presents several challenges, including made ground, contamination, and high groundwater levels, all of which are typical of reclaimed coastal land with an industrial history. However, these risks can be effectively managed through a comprehensive site investigation, adherence to relevant regulations, and the implementation of a piled foundation system. 
With appropriate design and regulatory compliance, the development can be delivered safely, supporting continued regeneration and commercial use of the Swansea Marina area, 
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Proposed Restaurant, Ice Cream Parlour and Manager’s
Apartment - Swansea foreshore.
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