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1. Introduction
This report presents a preliminary site investigation for a proposed restaurant and ice cream parlour development located on the Swansea foreshore, between County Hall and the Marriott Hotel. The development comprises a ground-floor commercial space with residential accommodation above, representing a moderately large structure within a coastal urban environment. The site is likely to present ground conditions that could affect the design and construction of appropriate foundations, given its close proximity to the shoreline and its historical links to dockland and industrial activity. 
The purpose of this report is to undertake a preliminary desktop study of the site, examining its historical development from the 1850s onward and identifying any hazards associated with earlier land use. Suitable geotechnical techniques, codes of conduct, local government involvement, and pertinent construction laws are also considered. Finally, a suitable foundation solution is proposed and justified in relation to the anticipated ground conditions and the requirements of the development. 

[bookmark: _Toc227157763]2.  Historical background and desktop study 
[bookmark: _Toc227157764]2.1 Site location and context 
The proposed development site is situated in a coastal urban setting next to Swansea Marina on the Swansea waterfront, between County Hall and the Marriott Hotel. From a heavily industrialised dockland to a contemporary mixed-use waterfront, the area has experienced significant transformation over time. Because of its proximity to the coast and its past use for industrial and maritime reasons, the ground conditions may be complex and should be carefully considered before development. 

[bookmark: _Toc227157765]2.2 Historical development 
The Swansea foreshore was extensively developed as part of a major dockland and industrial network during the mid-19th century. Archival mapping from Swansea Docks (n.d.) illustrates the layout of Swansea Harbour during this period as shown in figure 1, including the development of the North Dock and South Dock, which supported large-scale maritime and industrial activity, highlighting the significance of past industrial activity. 

[image: ]
[bookmark: _Toc228435083]Figure 1: Historic map of Swansea Harbour and docks (c.1880)

Photographic records from Swansea Docks (n.d.) highlight the extent to which the land was modified and engineered to support these operations. 
The waterfront underwent significant reconstruction as a result of the old dockland industry’s demise over time. Large tracts of land were recovered through infilling to enable urban expansion, and many of the old dock structures were demolished or put to new uses. The current mixed-use environment, comprising residential, commercial, and recreational developments, is the result of this shift. 

[bookmark: _Toc227157766]2.3 Implications of historical use 
The historical use of this site as a dock and reclaimed land has significant implications for ground conditions. The process of land reclamation typically results in the formation of made ground, which may consist of a mixture of construction debris, industrial waste, and variable fill. This variability can lead to reduced load-bearing capacity and an increased risk of differential settlement (Swansea University, 2019).
In addition, the former industrial use of the site introduces a significant risk of ground contamination. Activities associated with dockland operations often involve the use and storage of fuels, oils, and other industrial materials, which may result in the presence of hydrocarbons and heavy metals within the soil. This contamination not only poses environmental concerns but may also affect the suitability of the ground for construction, requiring further investigation and possible remediation (Swansea University, 2019). 
Furthermore, due to the site’s coastal location, groundwater conditions are likely to be a key consideration. Coastal environments typically exhibit high groundwater levels, which can lead to issues such as water ingress during excavation and reduced soil strength. These conditions can complicate foundation construction and increase the risk of instability during construction. Groundwater levels may also vary in response to tidal cycles, increasing the complexity of excavation and temporary works design. 
Overall, the combination of made ground, potential contamination, and high groundwater levels represents a series of risk-significant factors for this site. These risks must be carefully assessed through a detailed site investigation in order to determine the most appropriate foundation solution and ensure the long-term stability of the proposed development. 
[bookmark: _Toc227157767]3. Site investigation strategy
[bookmark: _Toc227157768]3.1 Purpose of Site Investigation 
A site investigation is required to assess ground conditions and identify any potential risks that may affect the design and construction of the proposed development. According to Designing Buildings (2021), site investigations are essential in providing the information necessary to understand the subsurface conditions and inform safe and effective construction practices. For this reclaimed site, ground conditions may be variable and potentially contaminated.
The primary purpose of the investigation is to obtain accurate information regarding soil composition, strength, and groundwater conditions, in order to inform the selection of an appropriate foundation system. This includes identifying the presence of made ground and determining whether deeper, more stable strata are required to support structural loads (Swansea University, 2019). 
Furthermore, groundwater conditions must be carefully considered, as coastal sites are often associated with high water tables, which can influence both excavation methods and foundation design. At this site, groundwater may also be influenced by tidal variation from Swansea Bay and the adjacent marina. Overall, the site investigation provides the essential data required to reduce uncertainty, manage risk, and ensure that the development can be safely constructed in accordance with recognised standards and best practice (Designing Buildings, 2021).

[bookmark: _Toc227157769][bookmark: OLE_LINK1]3.2 Recommended Investigation Methods 
[bookmark: _Toc227157770]3.2.1 Boreholes
Boreholes involve drilling into the ground to obtain soil samples and record the sequence of soil layers below the surface (Designing Buildings, 2021).
For this location, boreholes would be essential in confirming the presence and depth of made ground, underlying alluvial deposits and deeper load-bearing strata such as sand, gravel, or rock (Swansea University, 2019). 
In addition, boreholes allow for in-situ testing, such as Standard Penetration Tests (SPT), which are commonly carried out in accordance with recognised industry standards, including BS 5930 (British Standards Institution, 2020). Such testing is widely used in practice to assess soil strength and bearing capacity, as demonstrated in UK site investigation reports (Environment Agency, 2023). 
Boreholes can also be used to install standpipes or piezometers to monitor groundwater levels. This is particularly important for the Swansea foreshore site, where a shallow groundwater table is expected due to its coastal location. Groundwater monitoring helps identify risks such as water ingress, excavation instability, and reduced soil strength. 
According to the British Geological Survey (2015), groundwater conditions significantly influence construction and must be considered when selecting a foundation. 

[bookmark: _Toc227157771]3.2.2 Trial Pits 
Trial pits are used to investigate near-surface ground conditions and allow direct visual inspection of soil layers. They are particularly useful for identifying the composition and variability of made ground. 
For this site, trial pits would help assess the upper layers of reclaimed material, where contamination and variability are most likely. They can also identify buried obstructions such as debris or old structures. 
However, trial pits are limited in depth and may be affected by shallow groundwater, which can cause instability or collapse in coastal environments (Earth Environmental, n.d.). 

[bookmark: _Toc227157772]3.2.3 Soil Sampling and Testing 
Soil sampling and laboratory testing are essential components for a detailed site investigation. Samples obtained from boreholes and trial pits are analysed to determine properties such as shear strength, compressibility, and the risk of settlement. According to Designing Buildings Wiki (2021), soil testing provides the data required to assess ground conditions and inform foundation design. 
For the development site, testing is particularly important due to the expected presence of made ground and soft soils. These materials are likely to have low bearing capacity and high compressibility, increasing the risk of settlement. 
Chemical testing may be required to identify contaminants in the soils; these could be hydrocarbons or heavy metals due to the site’s past industrial history. 

[bookmark: _Toc227157773]3.2.4 Groundwater Monitoring 
Groundwater monitoring is carried out to determine the level and behaviour of groundwater within a site. This is typically achieved by installing standpipes in boreholes, which allow groundwater levels to be measured over time. 
At this coastal site, groundwater monitoring is particularly important given its close proximity to the coast. Groundwater levels are expected to be shallow and may be affected by tidal variations, which can affect excavation stability and foundation performance. 
According to the British Geological Survey (2015), groundwater conditions play a significant role in construction, influencing soil strength, drainage, and long-term structural stability. Accurate monitoring is therefore essential in selecting an appropriate construction method. 

[bookmark: _Toc227157774]3.3 Risk Significant Factors 
The Swansea foreshore site presents several risk-significant factors due to its historical use and coastal location. The presence of made ground introduces variability in composition and strength, increasing the risk of differential settlement. 
[image: ]
[bookmark: _Toc228435084]Figure 2: Flood risk map showing tidal flood vulnerability at Swansea Marina (The Environment Centre, n.d.) 
Underlying alluvial soils also present a risk due to their low bearing capacity and high compressibility, which may lead to excessive settlement and long-term structural instability. 
Groundwater is another key risk, as shallow and potentially tidal groundwater levels may cause water ingress, reduce soil strength, and affect excavation stability during construction.
The site’s industrial history may result in contamination, including hydrocarbons and heavy metals, requiring further investigation and remediation that can be costly and affect time constraints. 
These factors represent the site’s most significant risks and must be prioritised in the detailed site investigation to ensure safe and effective design and construction. 

[bookmark: _Toc227157775]4. Regulations and Authorities 
[bookmark: _Toc227157776]4.1 Building regulations	
Construction of the proposed development must comply with relevant UK building regulations, particularly Approved Document A (Structure), which ensures that buildings are designed and constructed to safely support loads and remain stable (UK Government, 2013). 
Approved Document C is also relevant due to the potential for contamination and high groundwater levels. 
Guidance provided by the Welsh Government outlines the requirements for foundation design, ensuring that structures are suitable for ground conditions and capable of safely transferring loads to the underlying soil (Welsh Government, n.d.). 
Local authorities such as Swansea Council may also be involved in planning approval and environmental considerations for the development. 
For this project, these regulations are particularly important due to the presence of made ground, soft alluvial soils, and shallow groundwater, all of which may affect structural stability and foundation performance. 

[bookmark: _Toc227157777]4.2 Codes of practice 
In addition to Building Regulations, site investigation and foundation design must follow recognised codes of practice such as BS 5930: codes of practice for ground investigations, including soil sampling, testing and reporting (British Standards Institution, 2020). 
Eurocode 7 (BS EN 1997) sets out the principles for geotechnical design, ensuring that foundations are designed safely based on ground conditions and load requirements (European Commission, 2004).
These standards are essential in ensuring that the site investigation is carried out in accordance with the industry best practice, which reduces risk and ensures the safety of the proposed development. 

[bookmark: _Toc227157778]5. Foundation Recommendation 
[bookmark: _Toc227157779]5.1 Possible Foundation Type
Several foundation types may be considered for the proposed development, depending on the ground conditions. These include strip foundations, raft foundations, and piled foundations.
Strip foundations are typically used for low-rise structures on competent ground, while raft foundations distribute loads over a large area and may be suitable where soils are weak but relatively uniform. Piled foundations, however, are used where near-surface ground is unsuitable, transferring the loads to deeper, more stable strata (Designing Buildings, 2021). 

[bookmark: _Toc227157780]5.2 Recommended foundation type 
Based on the preliminary assessment and the identified risks with ground conditions, a piled foundation is best suited for the proposed development. 

[bookmark: _Toc227157781]5.3 Justification 
The recommendation for piled foundations is based on the ground conditions identified through the preliminary desktop study. The presence of made ground introduces variability in strength and composition, making it unsuitable for supporting shallower foundations. 
The underlying alluvial soils are likely to be soft and compressible, with low bearing capacity. These conditions increase the risk of excessive settlement and long-term structural instability if shallow foundations, such as strip or raft foundations, are used. 
Groundwater conditions further reinforce this decision. The shallow groundwater table, combined with potential tidal influence, would make excavation for shallow foundations difficult due to the increased instability during the process. 
Piled foundations provide a more suitable solution by transferring structural loads through weak upper layers to deeper, more competent strata such as dense sand, gravel or rock. 
Therefore, piled foundations are considered the most appropriate solution for this site as they address the key risks associated with soft soils and shallow groundwater conditions. 

[bookmark: _Toc227157782]5.4 Supporting Drawings 
[image: ]
[bookmark: _Toc228435085]Figure 3: Proposed piled foundation system showing ground profile and groundwater level

Figure 3 illustrates the proposed ground profile and groundwater table, alongside the recommended piled foundation system. The drawing demonstrates how piles extend through the made ground and alluvial layers to reach more suitable load-bearing strata. 
This reinforces the suitability of the proposed foundation recommendation by visualising the depth of the unstable soils and the presence of groundwater, reinforcing the need for deep foundations. 

[bookmark: _Toc227157783]6. Conclusion 
This report presents a preliminary site investigation for the proposed development of an ice cream parlour and restaurant, identifying the proposed risks associated with the historical use and coastal location.  A range of site investigation methods has been discussed, including boreholes, trial pits, soil testing, and groundwater monitoring, which have been outlined to ensure that ground conditions can be accurately assessed. 
The findings indicate that ground conditions are likely to be variable and challenging, requiring careful consideration in the design process. As a result, piled foundations have been identified as the most appropriate solution, as they provide a reliable means of transferring loads to deeper, more competent strata. 
To conclude, the successful development of the site is dependent on thorough investigation and informed foundation design to effectively manage ground-related risks and ensure long-term structural stability. 
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