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[bookmark: _Toc228305406]Introduction- 
This report presents a preliminary desktop study for a mixed purpose development on the Swansea Sea font, between Swansea civic centre and the Swansea Marriott Hotel. The scheme includes a ground floor restaurant, cafe bar, and ice-cream parlour, with attached facilities including a manager’s apartment, meeting rooms, and staff welfare accommodation at the higher floor levels. The suggested building will inhabit part of the existing car park and has an estimated total internal area of approximately 2,000 m2. The purpose of this report is to establish an understanding of the site’s historical development, ground conditions, and the potential geotechnical risks through a desktop study.

This includes the report of the archival information and the use of the borehole data from the nearby Meridian Tower development as a ground data profile. In addition, this report aims to find key risks connected with the site and to give recommendations for a detailed site investigation. These findings will aid the selection of a suitable foundation system and come up with the overall practicality and safe development of the site. 

Site introduction- 
· The suggested site is located on the Swansea shore front, located between County Hall and the Swansea Marriott Hotel.  
· The site currently is a part of the existing car park areas associated with the neighbouring buildings and is located close to the sea front. 
· The surrounding area is built up by mix of commercial and public use structures, with access to the waterfront. 
· It may have potential ground related issues or challenges because of its proximity to the seafront and possible archaeological findings that could delay development.  
[bookmark: _Toc228305407]Proposed site location map- 
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[bookmark: _Toc228305408] Site photos-first hand evidence-
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[bookmark: _Toc228305409]Preliminary desk top study-  

The data from borehole data provided by the British Geological Survey (BGS), the ground layers within the area consists of made ground, meaning it is composed of man-made deposits. (BGS ID: 370246 : BGS Reference: SS69SE345). This instability in compaction can lead to an uneven bearing load weight capacity for the foundations. Previous borehole records for Swansea Council shows that the ground is made up in certain areas of loose ash and bricks, which shows evidence of previous industrial activity on the site. Underneath this artificial layer lies very dense boulder clay layer along with large gravel, grey sand, and lower down grey mudstone deposits, which are typically found in coastal environments such as this (W J Barclay (n.d.),(BGS (n.d.)-National Geotechnical Properties).
  
[bookmark: _Toc228305410]Historical background on the proposed site-(1850s-present)-
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(Overview of Harbour (1852)  


The proposed development site is located on the Swansea Sea front, In Swansea, this area is known by a vast history of maritime and industrial activity. During the 19th century, Swansea developed into a massive industrial area, and was known for its copper smelting, as well as zinc and steel production during the Industrial Revolution (Overview of Harbour (1852).This led to the Swansea to be know during this industrial as “Copperopolis”, this shows Swansea’s global reputation in metal production (Swansea University, 2021). The south docks opened in 1859, the main aim was the exportation of coal and other minerals that was linked to the mining industries. This significant development transformed the sea front into a heavily industrialised maritime zone, that intended for shipping, trade, and better connections to the nearby railway network. (Wikipedia, Swansea Docks).
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(historypoints.org(N/A)-Swansea marina- The South Dock in 1923)


To keep up this growth, a massive land area was developed and was under development along the sea front. The sea front tidal areas were packed to create usable land for development for industrial and dock work development. As a result, the ground conditions in the area are likely to consist of manmade ground (anthropometric) formed through historical repeat of filling the ground and redevelopment process. This shows that unexpected material and layers of the underground conditions across the site (Swansea Council, n.d.). During the end of the1800s and early 1900s, the Swansea Sea front and shoreline which included the dock areas and industry, remained very reliant and dependant on the area having shipping activities, warehousing, and railway network. These industries required regular excavation, levelling, and packing of the ground, which resulted in a vast and significant change to the original ground and topography, this resulted in an increased probability of archaeological or manmade objects, the ground layers and disturbed the original ground conditions. This disturbed the original ground conditions of layers and rubble plus other materials used to pack and infill the ground to make a large land area that’s been developed. This is consisted with trends of the Swansea Sea front and other areas on sea front such as the SA1 area in Swansea which even during present time has construction works ongoing on the same infilled ground. (Wikipedia(n.d.), Swansea Docks).

Around the middle of the 20th century the industrial industry in Swansea was viewed to became less significant than it had been during its peak, as a major contributor of minerals and exports in1969.
During this time demolition and poorly recorded land infilling was a frequent activity and common, which makes the land conditions in this area unpredictable, especially in the former industrial areas (Swansea Council, (n.d), (Swansea University, (2021).During 1970s, large regeneration efforts were introduced as part of the aim of the Lower Swansea Valley redevelopment scheme. The redevelopment scheme focused on reclaiming and transforming former industrial land, leading to the creation of new urban spaces, including Swansea Marina, which was opened in 1982. 

This change of land was from industrial use to residential, leisure, and commercial redevelopment of the waterfront (Wikipedia, Swansea Marina; HistoryPoints, n.d.). Although the schemes efforts, the past development of the area shows that underlying made ground and disturbed ground layers are most probable to be there on site. These conditions are crucial considerations in development, especially ground load-bearing capacity and potential ground stability.


Archival Research and Environmental Data/condition Review-
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(Digimaps-historical-1870) 
  
The historical map from 1870 (Digimap)above, shows that the area surrounding the site included several key buildings, which included a hospital, railway lines, residential housing, and the dock yard. The hospital which is labelled “Hospital for Contagious Diseases” shows historical medical land use within the wider area, although it’s direct impact on the ground conditions is likely limited compared to previous industrial works and influences. The presence of railway and dock facilities shows a strong industrial history during this time. Such works are link with huge ground disturbance, including excavation, levelling, and infilling manmade ground, links with transport and costal works. Overall, the 1870 mapping provides evidence that the site was located within a highly developed industrial and mixed-use environment. 
Archaeological risk-

The site area and surrounding docklands have a potential for archaeological remains due to its long history of industrial and costal use. Previous archaeological work in the Swansea area has found buried dock structures and industrial features preserved underneath newer structures, especially within the redeveloped waterfront area (Archaeology Wales, Parc Tawe(n.d.). In addition, waterlogged and infilled ground conditions in Swansea’s coastal area can aid the preservation of earlier structural remains (swansea.gov.uk (2024), (Swansea.gov.uk(n.d.)-Maritime Swansea). As a result, there is a possibility that contains evidence of historic dock remains or industrial activity could be discovered during groundworks, and excavation.
[image: ]
(Digi maps-historical-(1950)

Site investigation recommendations and considerations-

[bookmark: _Toc228305411]Ground conditions-
Due to the history of the site a detailed and possibly detailed ground investigation is recommended, this would confirm the groundwater conditions and it’s bearing ground layers. This would include borehole and trial pits. Recommendations for the following tests be done on the site standard penetration Tests (SPT) , contamination testing and groundwater monitoring of the site. Also, with the possibility of archaeological remains still present, an archaeological watching brief may be required. The findings should then be used to verify the foundation design and assess the settlement risk-(Groundworks on construction projects (2022)

[bookmark: _Toc228305412]Geological evidence-ground conditions-

Minimum permeability-
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 (Digimaps(n.d.)-geological)









Indication flooding-
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(Digimaps(n.d.)-geological)

Radon potential-
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(Digimaps(n.d.)-geological)


Soil groups-
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 Site bore hole logs-

[image: Scanned image of the borehole log] 
 
(BGS ID: 370246 : BGS Reference: SS69SE345)   
 
[image: Scanned image of the borehole log] 
(BGS ID: 370246 : BGS Reference: SS69SE345)   
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(BGS ID: 370246 : BGS Reference: SS69SE345)   



Risk management plan-
The site presents several key risks that must be carefully managed during development:

· Variable made ground
· Low bearing capacity
· Groundwater ingress
· Contamination
· Archaeological constraints

These Risks would need to manage through:
· Detailed ground investigation
· Bored pile foundations 
· Groundwater control measures 
· Contamination assessment 
· Ongoing construction monitoring 

Below is a flow chart that has been prepared to illustrate the process of the risk identification, mitigation, and reassessment.
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[bookmark: _Toc228305413] Building Regulations and Codes of Practice-
The recommendations in this report are based on the following; 
· Building Regulations 2010 – Approved Document 
· BS EN 1997 (Eurocode 7): Geotechnical Design 
· BS 5930:2015+A1:2020 Code of Practice for Ground Investigations 
· BS 10175:2026 Investigation of Potentially Contaminated Sites – Code of Practice 
· BS 8004:2015+A1:2020 Code of Practice for Foundations
The recommendations in this report are based on relevant guidance of Building Regulations 2010, Approved Document A (Structure), Eurocode 7, BS 5930 and BS 10175.These documents provide a basis for undertaking ground investigation, assessing site conditions, finding potential site contamination risks, and appropriate foundation strategies. They ensure that geotechnical risks are highlighted within the development process and that the investigation and measures are recommended before the next  development stage (Building regulations: approved documents (2026), (The Building Regulations, (2010), (British Standards Document-BS 5930(n.d.), (Eurocode 7: Geotechnical design (1997), (BS10175:(2026),(BS 8004:2015+A1:((2020),(Environmental Protection Act 1990: Part 2A(1990).
[bookmark: _Toc228305414]Local Authority Involvement-
Building good working relationships with the local authority at City & County of Swansea Council is paramount working alongside Planning, Building Control and Environmental Health, to obtain planning approval, ensure compliance, contamination considerations and archaeological constraints associated with the site(Planning and building control(n.d.),(Apply for a contaminated land search(n.d.).
[bookmark: _Toc228305415] Foundation Design Recommendation-
A bored pile foundation system is recommended for the proposed development due to the ground conditions at the site. The presence of made ground and underlying soft soils makes shallow foundations potentially unreliable and unstable (Construction Process Flow of Bored Piles: Step-by-Step Guide (2025). Also, the groundwater conditions near the seafront may complicate excavation works. Bored piles provide a suitable solution by transferring structural loads through weak upper ground into deeper competent bearing strata, reducing settlement risk and improving foundation stability (Designing Buildings -Pile foundations (2022). This foundation type is appropriate for the proposed mixed-use development and the variable coastal ground conditions identified during the desktop study (Bored piles and pile walls(n.d.), (Designing Buildings -Pile foundations (2022), (Designing Buildings -Building foundations-2022).
[bookmark: _Toc228305416]Foundation Design Recommendation Justification-
A bored pile foundation system is recommended for the proposed development due to the site’s ground conditions. The ground and layers soft materials make shallow foundations unreliable and increase settlement risk (Bored piles and pile walls(n.d.). High groundwater levels near the seafront may also affect excavation stability. Bored piles are suitable as they transfer loads to deeper, improving stability and reducing movement (Designing Buildings -Pile foundations (2022). This system is appropriate for the mixed-use development and variable coastal conditions identified in the desktop study (Designing Buildings -Building foundations-2022).


[bookmark: _Toc228305417]Drawings and Illustrations-
[bookmark: _Toc228305418]BORED PILE FOUNDATION DRAWINGS AND ANNOTATION-
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(Standard hatching styles for drawings-(2023)	
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(Standard hatching styles for drawings-(2023)	
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(Standard hatching styles for drawings-(2023)



Illustration Justification-
These three hand-drawn annotated cross-sectional drawings are to show the proposed bored pile foundation design, showing pile penetration into the ground layers and material of the proposed site and include proper technical hand drawing annotations and hatching. Additionally, they show ground layers in section and how the bored piles pass through the different soils based on the bore hole data provided with clear hatching of various layers. These drawings show various viewpoints of bored plied foundations in a cross-section drawing that is relevant to the proposed site. (Standard hatching styles for drawings-(2023)


[bookmark: _Toc228305419]Conclusion-
This desktop study indicates that the proposed mixed-use development site on the Swansea seafront is possible suitable for development, subject to further investigations and detailed foundation design. The reports of historical mapping, geological records, borehole information and ground condition reports such as borehole report, reveal that the site is made up by variable ground conditions with historical dockland reclamation, industrial activity and repeated redevelopment. These conditions have potential geotechnical risks, including differential settlements, and uneven load bearing capacities, groundwater ingress and the presence of buried archaeological remains. The study also highlights the importance of compliance with relevant Building Regulations, Eurocode 7, BS 5930, BS 10175 and BS 8004, together with consultation with the local authority regarding planning, environmental constraints and any other risks that may arise. 
Bored pile foundation would be the suitable recommended foundation choice due to the ability for structural loads to be its mechanisms of penetrating deep within the ground, while reducing settlement risk and improving long-term stability. Additionally, the risk management, especially for construction and groundwater will be essential. Although this site presents challenges the risks are manageable through proper site investigation. This will be essential during design and construction. With these measures in place, the proposed development is considered achieved and capable of being delivered safely and effectively to the next stage of development process, provided the site investigation recommendations outlined in this study are implemented to move onto the next stage.
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