Preliminary Site Investigation Study and Foundation Appraisal
Proposed Restaurant and Ice-Cream Parlour Development, Swansea Foreshore

Introduction
The proposed development by the City and County of Swansea, in partnership with Marriott Hotels, involves the construction of a waterfront restaurant, café bar and ice-cream parlour with an associated manager’s apartment, meeting rooms and staff facilities. This site is located on the Swansea foreshore between County Hall and the Swansea Marriott Hotel, forming part of the Maritime Quarter regeneration area. The proposed structure will have a Gross Internal Area (GIA) of approximately 2,000at ground floor level and will incorporate a glazed façade opening onto the promenade, presenting both architectural and environmental challenges.
This report presents a preliminary desktop study undertaken at feasibility stage to inform a future detailed ground investigation. The study evaluates the historical development of the site, assess the likely subsurface conditions, identifies key geotechnical and environmental risks, and proposes a site investigation strategy in accordance with current standards. Furthermore, it provides a foundation design recommendation based on the anticipated ground conditions and structural requirements of the proposed development.

Historical Development and Site Context
The Swansea foreshore has undergone significant transformation since the mid-nineteenth century, and its historical evolution is fundamental to understanding current ground conditions. Prior to industrial development, the site formed part of the natural coastal environment of Swansea Bay, characterised by tidal flats, sands and estuarine deposits (Swansea Council, 2023). These deposits were typically soft and compressible, forming a weak natural foundation.
The construction of the South Dock in 1859 marked a major phase of industrial expansion, transforming the coastline into a key maritime hub. As by the City and County of Swansea Council, Swansea became a major centre for coal export and metal industries, most specifically copper, with extensive dock infrastructure supporting these activities. Historical Ordnance Survey maps from the late nineteenth century show the site positioned adjacent to dock basins, warehouses and rail sidings, indicating intensive industrial use.
Throughout the early twentieth century, the docklands remained heavily industrialised, with activities including coal storage, metal processing and fuel handling. These operations commonly resulted in contamination of the ground through deposition of ash, slag, hydrocarbons and other industrial by-products. Following the decline of heavy industry after the Second World War, dock operations gradually ceased, and by the 1970s the area had become largely derelict.
Regeneration of the Maritime Quarter began in the late twentieth century, involving substantial ground reworking. Archival photographic evidence from 1981 shows the former dock basin drained and excavated with rubble and waste materials used as fill (Swansea History Web, 2023). This phase is particularly significant, as it confirms the presence of made ground of variable composition beneath the current surface. Furthermore, the construction of the Marriott Hotel in 1989 further demonstrates that the area underwent extensive redevelopment, likely involving ground improvement and regrading.
Today, the site forms part of a mixed-use waterfront environment comprising of civic buildings, hospitality facilities and public spaces. Despite this regeneration, the legacy of dockland activity remains embedded within the subsurface, presenting ongoing geotechnical and environmental challenges.
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These images show how the area during the mid-twentieth century and how it has developed and evolved into the modern-day Swansea we know today.

Geological and Geotechnical Context
The geological framework of the Swansea Marina area is defined by the superficial deposits overlying coal measures bedrock. According to the British Geological Survey (2014), the site is likely underlain by a sequence of made ground, marine deposits, alluvium and locally peat, above mudstone, sandstone and siltstone formations.
The uppermost layer is expected to consist of made ground associated with dock infilling, car park construction and redevelopment works. This material is typically heterogeneous, comprising sand, gravel, brick fragments, ash, slag and construction debris. The thickness of made ground may vary significantly across the site, reflecting the irregular nature of historical infilling.
Beneath the made ground, marine and estuarine deposits are likely to be present. These consist predominantly of soft silts and clays formed in low-energy depositional environments. Such materials are characterised by high moisture content, low shear strength and significant compressibility, making them unsuitable for supporting structural loads without ground improvement.
In some areas, alluvial or peat deposits may occur, particularly where former tidal channels or low-lying zones existed. These materials are highly compressible and may contribute to long-term settlement. At greater depth, more competent strata associated with the South Wales Coal Measures are expected to provide a suitable bearing horizon for deep foundations.
Risk Assessment and Site Investigation Strategy
The historical and geological context indicates that the site presents a number of significant risks that must be addressed through a comprehensive ground investigation. The most critical of these is the presence of variable made ground, which introduces the uncertainty in both strength and compressibility. The heterogeneous nature of this material increases the likelihood of differential settlement and may also contain buried obstructions such as concrete foundations, timber structures or remnants of dock infrastructure.
A detailed intrusive investigation should therefore be undertaken in accordance with BS 5930 (BSI, 2015). Cable percussion boreholes are recommended to characterise superficial deposits, with rotary drilling used to confirm the depth and condition of bedrock. Trial pits should be excavated to assess shallow ground conditions and identify potential obstructions. In addition, in-situ testing such as Standard Penetration Tests or Cone Penetration Tests should be employed to obtain continuous strength profiles.
Contamination represents a further significant risk due to the site’s industrial history. Potential contaminants include heavy metals, hydrocarbons and polycyclic aromatic hydrocarbons derived from coal and fuel storage activities. Soil sampling and laboratory analysis should be conducted in accordance with BS 10175 (BSI, 2011), enabling the development of a conceptual site model and assessment of risks to human health and the environment.
Another factor that must be considered is the possible presence of ground gas, as organic material within made ground or underlying sediments may generate methane or carbon dioxide. Monitoring wells should be installed and gas concentrations measure over time, with assessment undertaken in accordance with CIRIA C665 (CIRIA, 2007) and BS 8485 (BSI, 2015).
The coastal location introduces additional challenges associated with groundwater and tidal influences. Groundwater levels may be high and subject to fluctuation, potentially affecting construction activities and long-term performance. Chemical testing should also be undertaken to assess the aggressivity of the ground towards concrete, particularly in relation to sulphate content, in line with BRE Special Digest 1 (BRE, 2005).
Settlement risk is another key consideration, particulary where soft marine or alluvial deposits are present. Laboratory testing including oedometer and triaxial tests, should be conducted to determine the compressibility and shear strength parameters. This data is essential for assessing foundation performance and predicting long-term settlement.
Regulatory Framework and Stakeholder Engagement
The site investigation and subsequent design must comply with a range of British Standards and regulatory requirements. BS 5930 provides guidance on ground investigation procedures, while Eurocode 7 (BS EN 1997) established the principles of geotechnical design. Contaminated land assessment is governed by BS 10175, and ground gas protection is addressed by BS 8485. Structural design must satisfy Approved Document A of the Building Regulations, while Approved Document C addresses site preparation and resistance to contaminants and moisture (Welsh Government, 2023).
Engagement with key stakeholders is essential to ensure compliance and management risk. The City and County of Swansea Council is responsible for planning approval and building control, while Natural Resources Wales oversees environmental protection, flood risk and groundwater issues. Coordination with Welsh Water (Dwr Cymru) is required to address drainage and sewer infrastructure, and consultation with the Coal Authority may be necessary if mining-related risks are identified.

Foundation Design Recommendation
The anticipated ground conditions indicate that shallow foundations would be unsuitable due to the variability and low bearing capacity of made ground and the presence of compressible marine deposits. A piled foundation solution is therefore recommended, specifically Continuous Flight Auger (CFA) piles supporting a reinforced concrete suspended slab.
CFA piles over several advantages in this context. They can be installed with relatively low noise and vibration, minimising disturbance to adjacent popular and busy areas such as the Marriot Hotel and also the County Hall. They are also capable of penetrating heterogeneous made ground and transferring loads to competent strata at depth, likely within the coal measures. The use of a suspended slab ensures that the structure is not reliant on the bearing capacity of superficial deposits, while also allowing for the incorporation of gas protection measure where necessary.
The proposed foundation system would show piles extending through made ground and soft deposits into competent strata, supporting pile caps and ground beams beneath the suspended slab. Additional design considerations include the use of sulphate-resistant concrete, waterproofing measures to address groundwater, and pile testing to verify design assumptions.



Conclusion
In conclusion, the proposed development on Swansea foreshore presents a complex and inherently high-risk geotechnical environment, primarily as a result of its historical evolution from natural tidal foreshore to heavily industrialised dockland, followed by large-scale regeneration. The archival and geological evidence demonstrates that the site has been subject to significant anthropogenic modification since the mid-nineteenth century, particularly during the construction and subsequent infilling of the South Dock. This legacy has resulted in the presence of variable made ground, which represents the most critical geotechnical constraint for the proposed development.
This study has identified that the made ground is likely to be heterogeneous in both composition and thickness which could potentially comprise of construction debris, industrial waste, ash, slag and remnants of dock infrastructure. Such variability introduces a high degree of uncertainty in ground behaviour, particularly in terms of bearing capacity and settlement characteristics. This is further compounded by the probable presence of underlying marine and estuarine deposits, which are typically soft, compressible and susceptible to long-term consolidation. The combination of these materials creates a challenging subsurface profile that is unsuitable for conventional shallow foundation solutions.
In addition to geotechnical considerations, the historical industrial use of the site raises significant environment concerns. The potential presence of contaminants such as hydrocarbons, heavy metals, and polycyclic aromatic hydrocarbons must be carefully assessed, as they may pose risks to human health, groundwater and the wider environment. Furthermore, the possibility of ground gas generation, particularly methane and carbon dioxide, introduces additional design requirements to ensure the safety of building occupants. These risks highlight the importance of adopting a comprehensive and systematic approach to site investigation, incorporating both geotechnical and geoenvironmental assessments in accordance with current standards.
The proximity of the site to Swansea Bay introduces further complexity, particularly in relation to groundwater conditions and potential tide influence. Elevated groundwater levels, combined with the possibility of saline or aggressive chemical conditions, necessitate careful consideration of construction methods and material durability. These factors also have implication for long-term structural performance, particularly where reinforced concrete elements are used.
In response to these identified risks, a detailed intrusive site investigation is essential to reduce uncertainty and inform the design process. The proposed investigation strategy, based on borehole drilling, trial pitting, in-situ testing and laboratory analysis, is designed to provide a robust understanding of the ground conditions and enable the development of a reliable geotechnical model. This approach is consistent with the requirements of BS 5930 and Eurocode 7, ensuring that the design is underpinned by appropriate data and risk management.
Based on the preliminary findings, a piled foundation solution has been identified as the most appropriate approach for the proposed development. The use of CFA piles, combined with a reinforced concrete suspended slab, provides a robust and adaptable system capable of transferring structural loads through weak superficial deposits to competent strata at depth. This solution effectively mitigates the risks associated with made ground and compressible soils, while also accommodating the structural demands of the building.
Overall, this preliminary study demonstrates that while the site presents significant challenges, these can be effectively managed through careful investigation, informed design and adherence to best practice standards. The integration of historical analysis, geological understanding and engineering judgement has enabled the identification of key risks and the development of a viable foundation strategy. As such, the proposed development is considered feasible from a geotechnical perspective, subject to the successful completion of a detailed site investigation and subsequent design verification.
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