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[bookmark: _Toc236364547]1.Introduction
This report presents a preliminary desktop study as part of the feasibility stage for a proposed three-storey steel-framed building of approximately 3,200 m2 on Plot F, SA1 Swansea Waterfront, that is adjacent to the IQ building. The SA1 site occupies land reclaimed from the former Prince of Wales Dock, and its industrial and maritime history is key to understanding the ground conditions that will be significant in determining the suitable foundation type for the steel framed building. 
The report is structured in two parts. Task 1 will examine the historical backgrounds of the docklands site and local area through archival and desktop research, which will help to inform the specialist geotechnical contractor of the best recommendation of which elements apply to the ground investigation with reference to relevant standards including BS 5930 (Code of practice for ground investigations) and BS EN 1997  (Eurocode 7: Geotechnical design). Task 2 will be based on the preliminary and historical evidence, as well as geotechnical data, to propose a suitable foundation for the steel-framed building to be built on Plot F, supported by professional sketches.

[bookmark: _Toc236364548]2. Historical background of the Docklands Site
Figure 1 below is a print picture from a page that was published by London News in 1859 to show the opening of the Prince of Wales Docks in Swansea, which was drawn by Chyarles Campion of Neath in South Wales.
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[bookmark: _Toc236392082]Figure 1 - Opening of the Docks at Swansea illustrated by London News on 8 October 1859 (Illustrated London News, 1859)

The publication year is not the actual year when the Swansea Docks were built; instead, the Swansea Harbour Trust began construction in 1879 and completed it in 1881, and it was later expanded in 1898 on the east side of the River Tawe (Swansea Harbour Act 1874). 
 Figure 2 below shows the map of the Prince of Wales Dock completed in 1881.
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[bookmark: _Toc236392083]Figure 2 - Prince of Wales Dock 1881 (Williams, no date)
The purpose of the Prince of Wales Docks development was driven by a geographical and logistical crisis that had to be solved because of Swansea's booming coal and metal export trade, which was exporting about 60% of the world's copper and coal. Swansea's existing Docks, North and South, were overwhelmed due to crowding on the west side of the River Tawe due to high demand, and this led to the expansion onto the undeveloped wasteland of Fabian's Bay on the east bank, making more room to keep up with the exporting of coal and copper. 
Figure 3 below shows the map of the Prince of Wales Dock completed extension in 1898 onto Fabian Bay on the east bank. 
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[bookmark: _Toc236392084]Figure 3 - Prince of Wales Dock 1898 ( Duff, 2020)
 Global demand for coal kept increasing by 1909, with Swansea producing 4 million tonnes per year, which then put pressure on the Prince of Wales Dock due to needing a larger, deeper basin to cater to the large ships that could not fit into the shallow docks. The solution was the construction of the 72-acre Kings Dock, which was designed to break congestion with hydraulic coal hoists that were capable of loading the massive ships (Swansea Harbour Act 1901).
Figure 4 below shows the map of the completion of Kings Dock in 1909.
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[bookmark: _Toc236392085]Figure 4 - Kings Dock 1909 ( Duff, 2020)
There was a sudden massive shift in global energy to oil alongside coal; therefore, the Queens Dock was officially opened in 1920 as an international oil terminal and was built alongside the Kings Dock (Swansea Harbour Act 1913). The Swansea Harbour Trust installed specialised pipelines to isolate highly flammable petrochemical trade away from the neighbouring coal hoists, which led to Swansea dominating both global fuel markets simultaneously.
The image below shows the map of the Prince of Wales Dock, Kings Dock and Queens Dock in 1948. 
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[bookmark: _Toc236392086]Figure 5 - Swansea Docks 1948 ( Duff, 2020)

There was a global shift in demand for coal due to the rise of oil, and trade gradually declined through the 20th century, which led to the closure of the North Dock in 1930 and the South Dock in 197. The Prince of Wales Dock ceased to operate as a commercial dock by the late 1990s, which led to the Welsh Development Agency redeveloping the former dockland into what is now the SA1 district or SA1 Swansea Waterfront (Welsh Development Agency Act 1975). The development was done in four phases that began in late 2002 with commercial buildings, hotels and university facilities, which is now the University of Wales Trinity St David near the Prince of Wales Dock. 
There were some key concerns during the development of the SA1 district surrounding the Prince of Wales Dock, such as brownfield contamination that required site remediation to clear oils, heavy metals and chemical residues from the groundwater and soil.  Available information on the geological background of the SA1 site indicates that the area contains a combination of anthropogenic, superficial coastal deposits, glacial deposits and underlying bedrock; therefore, a site investigation is recommended before any construction at Plot F can begin.  


[bookmark: _Toc236364549]3. Recommendations for Detailed Site Investigation 
Given the historic background of the SA1 site, which included the transportation of coal and oil at some point in time, this affected the land surrounding the Prince of Wales Dock before the development of the Swansea waterfront began. Therefore, the purpose of this investigation undertaken by a specialist geotechnical contractor is to obtain sufficient information from past developments around the SA1 area to determine the most suitable foundation plan for the three-storey steel-framed structure on Plot F. +
[bookmark: _Toc236364550]3.1 Scope and Governing Standards
The detailed ground investigation for Plot F should be scoped in accordance with BS 5930:2015 + A1:2020 ( Code of Practice for Ground Investigations) and BS EN 1997-2 (Eurocode 7: Geotechnical Design – Ground Investigation and Testing), supported by BS 10175:2011 + A2:2017 for investigation of potentially contaminated ground or land.
These standards mentioned require a desk study and walkover survey that will be followed by an exploratory hole programme, situ testing and laboratory testing of samples that have been recovered with groundwater monitoring and an interpretive ground investigation report to inform detailed design for construction. Building Regulations Approved Document C ( Site Preparation and Resistance to Contaminants and Moisture) is also significant as the site Plot F will be investigated, as there is a reason to suspect contamination or unstable ground.
[bookmark: _Toc236364551]3.2 Data Sources for Local Ground Conditions
The British Geological Survey online Geology Viewer holds digital geological mapping and borehole records for the Swansea SA1 district that shows the sequence of made ground over alluvium. Figure 6 below shows an example of the borehole records for Paxton Street Swansea done by the West Glamorgan County Council, showing the description of the made ground from the thickness depending on the ground level.
[bookmark: _Toc236385926]Table 1 Borehole Log for proposed New County Hall Paxton Street Swansea (British Geological Survey 2022).
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Therefore, existing BGS borehole logs of SA1 should be reviewed and analysed to target known areas on Plot F before the exploratory hole layout is finalised. 
 The Natural Resource Wales Flood Risk Assessment map should be reviewed to establish tidal sea and surface water flood risk for Plot F, as the site is close to the Prince of Wales Dock and is in close proximity to River Tawe; therefore, the floor levels and foundation will need flood resilience measures when constructed (Natural Resources Wales, 2026). The British Standards Institution (2026) provides the procedural framework, and the Building Research Establishment, with regard to Special Digest 1 (Concrete in Aggressive Ground will inform the assessment of sulphate or chemical risks to the foundation due to potential contamination in the made ground. CIRIA guidance C552 (Contaminated Land Risk Assessment) and C736 (Control of Water Pollution from Construction Sites) provide information on established industry practices on how to manage the contamination and water pollution risks associated with Plot F based on the history of the SA1 district (NBS Enterprises Ltd, 2026). Lastly, local geological and historical archives such as the West Glamorgan Archives hold historic survey mapping and dock plans that show the extent and depth of reclamation fill, which supports the desk study phase required by BS 5930.

[bookmark: _Toc236364552]3.3 Ground Investigation Priorities 
[bookmark: _Toc236364553]3.3.1 Made Ground
 As a land that is reclaimed from a former dock, variable thickness fill of mixed composition such as ash or ballast is to be expected across Plot F. West Glamorgan Archives include records of the Prince of Wales Dock alongside historic ordnance survey mapping series that covers the Swansea dockland are which includes the Second Series from 1902-1930 which can then be compared to trace the phasing of the dock construction. A grid of boreholes and trial pits across the 3,200m2 site should establish the thickness of the ground and composition, which is supported by Standard Penetration Tests and Cone Penetration Testing for stratigraphic profiling, which is cross-referenced against BGS borehole records for the SA1 area. 
[bookmark: _Toc236364554]3.3.2 Superficial Deposits 
BGS mapping and the Geology of the Swansea District memoir describe the deposits of the coastal zone in detail relevant to Plot F. Where the River Tawe meets the sea near SA1, the ground is not comprised of just one simple type of soil; instead, it is a mix of river mud and tidal mud that has built up over many years; therefore, the layers change as you go deeper. There is soft, sticky blue clay and silt with thin layers of peat, which is made up of old plant materials, and in some borehole logs these peats have been found 18 metres deep into the ground; therefore there should be laboratory testing of soil samples at different depths not only just the surface because a layer of peat further down can cause the building to sink unevenly over time. Also, shear strength testing should be undertaken by triaxial and oedometer testing that will give useful information on what type of foundation Plot F should have. 
[bookmark: _Toc236364555]3.3.3 Groundwater 
Plot F lies adjacent to the Prince of Wales Dock and close to the tidal reach of River Tawe; therefore, groundwater levels should probably be shallow and influenced by the tidal cycle, which rises and falls in response to the dock water levels. Therefore, piezometers should be installed at different locations and depths across Plot F to monitor the tidal cycle in accordance with BS 5930 guidance on groundwater monitoring in coastal settings. This is important to protect and waterproof the ground floor if groundwater pushes up on it, and this can affect construction but can be solved by having pumps to keep the water out and keep the site safe. The monitoring data will be cross-referenced against Natural Resource Wales Flood Risk Assessment for flood resilience measures.
[bookmark: _Toc236364556]3.3.4 Contamination 
Given the historic use of the Prince of Wales Dock near Plot F, the soil could have pollution from decades of industrial activity due to the dock's purpose at that time to export coal and metal ores. This means that a contamination assessment should be carried out following the Environment Agency's Land Contamination Risk Management framework and soil and groundwater testing for chemicals and ground gas monitoring for methane or carbon dioxide in accordance with BS8576:2013, as they can pose a safety risk to construction workers (CIRIA, 2026).
[bookmark: _Toc236364557]3.3.5 Construction Risks  
The combination of soft alluvium and variable fill means there is a differential settlement risk to the three-storey steel-framed structure unless an appropriate foundation is used. Excavation and piling works below the water table will probably require temporary dewatering or sheet piling with associated risks that should be assessed under CDM 2015 pre-construction information duties. 
[bookmark: _Toc236364558]3.3.6 Community Risks 
Given that the construction on Plot F will be in proximity to residential and academic buildings such as the IQ building, the community will face noise pollution and dust from piling and the groundworks. There will also be disruption to vehicle and pedestrian access around the IQ campus building, as there will be construction trucks carrying materials. All these will be managed through a Construction Environmental Management Plan and a Traffic Management Plan under CDM 2015. 
[bookmark: _Toc236364559]4. Recommended Foundation Type 
[bookmark: _Toc236364560]4.1 Foundation Selection and Justification 
The preliminary and historical evidence discussed in Plot F presents ground conditions that will strongly influence the foundation choice due to variable-thickness made ground from dock reclamation, underlain by compressible estuarine clays with peat horizons with a depth of 18m in similar coastal locations within the SA1 district.
For the construction of the three-storey steel-framed building of 3,200 m2, shallow foundations such as pad or strip footings on the made ground are not considered suitable. The product of this foundation would result in differential settlement, which poses a risk to the structural integrity of the steel frame, and there will be damage to cladding. A piled foundation is therefore the most suitable one, with long narrow columns drilled deep down through the weak ground until they reach the solid bedrock. CFA pilings are the most preferable option as they generate lower vibrations, meaning they reduce noise pollution to the adjacent IQ building and wider SA1 community. 
Figure 6 below shows the sketch of the piled foundation.
[image: ]
[bookmark: _Toc236392087]Figure 6 - Pile Foundation Sketch




[bookmark: _Toc236364561]5. Conclusion 
This preliminary desktop study has examined the historical background of Plot F of SA1 Swansea Waterfront, establishing that the site was a land occupied by the Prince of Wales Dock with a history of industrial activity dating back to the nineteenth century. This history, shown by the BGS geological mapping, has shown that the site is likely to have made ground over soft estuarine clays and alluvium. These findings have informed the specialist geotechnical contractor on the site investigation to target the ground, contamination, groundwater and construction risks in accordance with BS 5930. On the basis of the evidence found, the CFA piled foundation is the recommended foundation for the three-storey building instead of shallow foundations due to differential settlement risks posed by the variable ground conditions. 
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