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[image: ][image: ]The proposed development by the City and County of Swansea, working alongside Marriott Hotels, wish to build a mulit-purpose hospitality facility located on the Swansea waterfront between the County Hall and the Marriott Hotel within the regenerated docklands of Swansea Marina. The development will comprise of a substantial ground-floor footprint of approximately 2,000m² to include a restaurant, leisure facilities, with additional upper-floor residential and staffing facilities. The waterfront location, combined with the proposed glass façade and integration into the existing car park infrastructure, presents considerable emphasis on structural performance and long-term serviceability. Fig 2 – Photo of location of proposed development taken from Marriott Hotel car park entrance. Personal collection, taken March 2026


	Fig 1 – Photo of location of proposed development taken from County Hall side car park. Personal collection, taken March 2026



With regards to feasibility, it is essential that a preliminary study is undertaken to inform the site investigation strategy. This is critical given the site’s location within a historically reclaimed coastal environment where sub-surface conditions are complex. This report will present a detailed desk study of the site’s historical development, followed by an in-depth geotechnical risk analysis based upon data from nearby sites. This report will then establish a structured framework for ground investigation in accordance with current UK regulations, before critically evaluation appropriate foundation solutions. The approach adopted throughout will reflect the principles of risk-based geo-technical design as defined in Eurocode 7 (BS EN 1997), with emphasis placed on uncertainty, variability and long-term interaction between the structure and ground beneath.

[bookmark: _Toc228212288]Historical Background and Desktop Study

An understanding of the historical evolution of the Swansea waterfront is fundamental to predicting sub-surface conditions and identifying geotechnical risks. During the mid-nineteenth century, Swansea was one of the world’s leading industrial centres, particularly associated with copper smelting. Wessex Archaeology (2014), say that the White Rock and Hafod works were integral in the development of Swansea as a world leader of copper production. The waterfront was heavily engineered during this period to facilitate maritime trade, notably through the construction and later expansion of dock infrastructure such as the South Dock. Prior to the industrial transformation, the site will have comprised of natural tidal mudflats associated with the estuarine environment of Swansea Bay, consisting of soft, fine-grained alluvial deposits with high water content and limited shear strength and high compressibility. British Geological Survey (BGS) data indicates that superficial deposits beneath Swansea Bay comprise of a sequence of tidal flat clays, alluvial silts and sands, underlain by glacial till and glaciolacustrine deposits (Barclay, 2011).
The development of usable land for industrial activity required extensive land reclamation which was typically achieved through uncontrolled deposition of industrial by-products and dredged materials. These deposits frequently included copper slag, ash, colliery spoilt and estuary sediments which formed what is now recognised as made ground. Unlike modern engineered fill, these materials were not subject to compaction standards of quality control, resulting in a highly heterogeneous sub-surface with unpredictable engineering behaviour. Tomlinson and Woodward (2008) emphasise that reclaimed dockland environments of this nature would commonly exhibit low bearing capacity, high compressibility and significant spatial variability, all of which pose substantial challenges for foundation design.
The early twentieth century marked a period of industrial decline, during which Swansea’s docklands experienced reduced demand and utilisation. This phase is particularly significant from a geoenvironmental perspective as it is associated with the accumulation of industrial contaminants within the ground. The existence of such contaminants introduce additional complexity to site development as they may pose risks to human health, ground water quality and the durability of construction materials. 
Post-war redevelopment during the mid-twentieth century introduced further modifications to the site, including the partial infilling of dock basins and the expansion of infrastructure. These activities often involved the placement of additional fill materials over existing deposits, further increasing the heterogeneity of the ground profile. From a geotechnical perspective, this layered sequence of fill and natural soils creates complex stress histories within underlying cohesive strata. 
The most significant transformation of the site occurred during the late twentieth century with the regeneration of Swansea Marina. The plans included the conversion of former docklands into a modern multi-purpose environment comprising of residential, commercial and leisure facilities. Borehole records from nearby developments indicate a typical stratigraphic sequence consisting of made ground overlying soft alluvial clays, underlain by glacial till and bedrock at greater depths.

[image: ][image: ]Figure 3 – Two borehole records from BGS showing made ground down to a depth of 4.95m. Borehole Ref: SS69SE345 
Available at: https://api.bgs.ac.uk/sobi-scans/v1/borehole/scans/items/370246
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The historical and geological context of the site indicates that ground conditions are likely to vary, with significant implications for both structural design and construction methodology. A detailed site investigation is therefore required to reduce uncertainty and enable the adoption of a safe and economical foundation solution. This investigation must be undertaken in accordance with BS 5930 and BS EN 1997-2, which together define best practice for geotechnical characterisation. The investigation should be designed to establish thickness, composition and engineering properties of the made ground and underlying natural strata. Boreholes extending to competent load-bearing layers are essential to confirm the depth to glacial till or bedrock. Furthermore, in-situ testing methods such as the Standard Penetration Test and Cone Penetration Testing should be undertaken to provide continuous profiles of soil strength and stiffness. Lunne et al. (N.d.) note that cone penetration testing is particularly effective in soft, fine-grained soils where it provides high resolution data that can be used to assess stratigraphic variability and derive design parameters.
Laboratory testing is equally critical in characterising the behaviour of cohesive soils. Consolidation testing is required to evaluate the compressibility of alluvial clays which are expected to exhibit high void rations and low permeability. Terzaghi et al. (1996) demonstrate that such soils are prone to both primary consolidation and secondary compression, which leads to long-term settlement that can significantly affect structural performance. Tri-axial shear testing should also be undertaken to determine shear strength and effective stress parameters, which are essential for stability analysis and foundation design. 
Given the industrial history of the site, contamination represents a major risk that must be thoroughly investigated. Investigation should be carried out in accordance with BS 10175 and the Land Contamination Risk Management framework developed by the Environmental Agency (2020). Soil and groundwater samples should be analysed for various contaminants including heavy metals, hydrocarbons and organic compounds. The presence of contamination may lead to necessary remediation measures and could influence construction practices and material selection.
Groundwater conditions could also play a significant role in the behaviour of the site due to the proximity to Swansea Bay which suggests that groundwater levels are likely to be shallow and subject to tidal influence. This proposes additional challenges including the potential for excavation instability, uplift pressures and increased risk of corrosion. CIRIA (2003) highlights that coastal groundwater environments can significantly affect both the design and durability of foundations, in particular where saline conditions are present. The monitoring of groundwater levels and chemistry is therefore essential to inform both temporary works and permanent design.
The most significant geotechnical risks associated with the site arise from the combination of heterogenous made ground, compressible alluvial soils, contamination and groundwater effects. These facts interact in different ways which increase the potential for differential settlement, structural distress and durability issues, such as the site would likely be classified as a higher-risk project under Eurocode 7 which requires a cautious and well-informed design approach.

[bookmark: _Toc228212290]Regulatory Framework and Stakeholder Involvement

The design and investigation process for the proposed development must comply with a range of statutory requirements and technical standards. The main regulatory framework is provided by The Building Regulations (2010) which establish minimum standards for structural safety and site preparation. Approved Document A (2013) requires that buildings are designed to safely transmit loads to the ground, whilst Approved Document C addresses issues related to contamination and moisture ingress. Geotechnical investigation and design are governed by BS 5930 and Eurocode 7 which together define best practice for site characterisation and foundation design. These standards emphasise the importance of a risk based approach in which the level of analysis and investigation is proportionate to the complexity and uncertainty of ground conditions. From a local Council perspective, the City and County of Swansea Council is responsible for planning approval and building control whilst Natural Resources Wales (NRW) oversee environmental protection including contaminated land and groundwater management. Early collaboration with these bodies are essential to ensure compliance with regulatory requirements and to help facilitate the approval process.
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The selection of an appropriate foundation system is critically dependent on the ground conditions identified through the desk study and anticipated from precedent data. The presence of variable made ground overlying soft alluvial clays present significant challenges for shallow foundation systems, as these soils are unlikely to provide adequate bearing capacity or settlement performance. Burland et al. (1997) emphasise that excessive and differential settlement are among the most common causes of structural damage in such conditions, particularly for large footprint structures. Keeping in mind these considerations, a deep foundation solution is considered most appropriate for the proposed development. Specifically, the use of reinforced concrete piles extending through made ground and alluvial deposits into competent glacial till or bedrock is recommended. This approach enables structural loads to be transferred to more stable strata, thereby minimising settlement and improving overall performance. The choice between driven and bored piles will depends on multiple factors including ground condition, environmental constraints and proximity to existing structures. Driven piles will offer advantage of improved load capacity and ground densification but may generate significant noise and vibration, which would impact adjacent buildings such as the Marriott Hotel and the County Hall. Bored piles in contrast will provide a quieter alternative but require careful control to prevent collapse in unstable of water-bearing soils. 
[image: ][image: ]Figure 4 – Two photos taken at location of planned development indicating close proximity to County Hall (Left) and Marriott Hotel (Right). Personal collection, taken March 2026.


Given the presence of groundwater and potential contamination, bored pile design must also consider durability and constructability. Protective measures such as the use of appropriate concrete mixes and reinforcement coatings may be required to mitigate chemical attack. Furthermore, the structural design must account for the interaction between piles and surrounding soils including negative skin friction arising from consolidation of soft clays.
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This report has demonstrated that the proposed development site on the Swansea waterfront presents a complex geotechnical environment shaped by over a century of industrial activity, land reclamation and urban regeneration. The historical analysis has identified the presence of heterogeneous made ground, contaminated soils and compressible alluvial deposits, all of which contribute to significant geotechnical risks. A comprehensive site investigation undertaken in accordance with established standards is essential to characterise these conditions and inform design. Particular attention must be given to settlement behaviour, contamination and groundwater effects, as these present the most significant risks to the project. In addition, variability in ground conditions across relatively short distances is expected to be a key challenge, particularly given the transitional nature of reclaimed docklands. This reinforces the need for a thorough and detailed investigation and the integration of intrusive and geophysical methods to reduce uncertainty. Groundwater management will also be critical, as ground layers containing water may influence excavation stability and long-term durability of foundation and below-ground structures. Early engagement with environmental regulators will be essential to ensure any contamination mitigation strategies comply with statutory regulations.
Based on the available evidence, a bored pile foundation system is considered the most appropriate solution, providing a reliable means of transferring loads to competent strata whilst minimising settlement and ensuring long-term performance. The successful implementation of this approach will depend on careful design, rigorous investigation and collaboration with local and regulatory authorities. 
Overall the findings of this study provide a robust basis for advancing the project to the next stage of design, ensuring that geotechnical risks are effectively managed and that the development can be delivered safely and sustainably.

[image: ]
Figure 5 – Personal drawing highlighting different ground layers from nearby borehole record which illustrates the need for bored pile foundations down to a depth of 18.6m where ideal ground conditions exist.
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