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During this assessment I am tasked to Initiate a preliminary study for a full site investigation for a construction project. The proposed construction project involves the development of new two storey leisure and hospitality building on the Swansea shore, located between County Hall and the Swansea Marriot hotel. The construction project will include a restaurant, café bar, ice cream parlour and fully equipped kitchen with associate storage areas. The proposed building will have a gross internal area of approximately 2000 m2 at the ground floor level. The overall aim of the project is to enhance the waterfront by introducing a modern. Publicly accessible hospitality venue that complements the surrounding marina and leisure environment. 
The purpose of this report is to:
. Provide a historical desktop study of the maritime quarter
. Identify ground conditions and associated risks
. Recommend a detailed site investigation strategy
. Reference relevant standards and regulations 
. Identify key stakeholders and authorities 
. Propose a suitable foundation solution based on preliminary data 
 The historic Development of the Maritime Area:
The mid-19th century (1850-1900):
County hall and the Marriot Hotel in Swansea both fall within the maritime area (“Conservation Area - Maritime Quarter (Including Cambrian Place) - Swansea”).
Image in text citation: (“Swansea Port Plan”) 
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During the 19th century Swansea emerged as a major industrial and maritime hub, driven primarily by copper smelting and coal exportation. The development of the North Dock (1852) and the South Dock (1859) transformed the foreshore into an intensely industrialised environment, historical mapping from this period shows extensive dock basins, wharves, railway sidings and industrial facilities (“The Swansea-Mannheim City Partnership and the 1985 Mannheim Monument in Swansea’s Maritime Quarter”). At the time, the current site would likely have been part of the tidal foreshore or dock system. Land reclamation began during this period, typically using waste materials such as industrial by-products and dredged sediments.
Early mid-20th Century Changes 
Throughout the early mid-20th century, the area continued to serve industrial and maritime purposes. However, economic decline led to reduced dock activity, and many structured were abandoned or repurposed (“The Swansea-Mannheim City Partnership and the 1985 Mannheim Monument in Swansea’s Maritime Quarter”).  This phase is important from a geotechnical perspective, as it likely results in: irregular deposits of made ground, Potential contamination from industrial waste, buried remnants of former infrastructure.
Late 20th Century Regeneration 
From the 1980s onward. The Maritime Quarter underwent major redevelopment. Former docklands were transformed into residential and leisure spaces, including the development of Swansea Marina and the Swansea Marriott Hotel (“The Swansea-Mannheim City Partnership and the 1985 Mannheim Monument in Swansea’s Maritime Quarter”).  Although remediation works were undertaken, they may not meet modern standards, meaning some contamination risks could persist.
Present-day conditions 
The area is now vibrant waterfront destination. Nevertheless, its history of reclamation and industrial use continues to influence subsurface conditions. Coastal factors such as tidal groundwater movement and saline conditions must also be considered (Admin).

Anticipated Ground Conditions 
The ground conditions based on nearby geotechnical data, the likely soil profile is as follows (Sambrook):
· Made ground (0-3 m): Heterogeneous material including sand, gravel, rubble and industrial waste.
· Marine or aeolian sands(3-15m): Generally loose to medium dense, potentially unstable when saturated 
· Glacial till (15-23m): dense clay with gravel content.
· Mudstone Bedrock (below 20m): weak to moderately strong.

Groundwater is expected to be shallow and subject to tidal variation.


 


Risk evaluation 
Contamination and made ground:
Given and sites industrial past, there is a strong possibility of contaminants such as heavy metals, hydrocarbons and asbestos within the made ground. These present risks to health and construction activities.
Groundwater and coastal effects:
The proximity to the sea suggests a high-water table, saline conditions and fluctuating groundwater levels, all of which can affect excavation and long-term durability.
Ground stability:
Loose sandy layers and variable fill materials may lead to settlement or instability, particularly under structural loads.
Subsurface obstructions:
Remnants of previous dock structures or services may remain buried, potentially complicating construction.

Proposed Site Investigation Programme

A detailed investigation should be carried out by a specialist contractor and include: 
· A further Desktop review within which the review of historical maps and records should be analyse, as well as the analysis of previous site investigations to be considered. The identification of underground services that the construction project can access. Then a full environmental risk screening should take place.
· Intrusive works need to be completed on sight this includes a borehole extending approximately 25m in depth to gather further geotechnical data, which would aid in the construction project. Further intrusive works include trial pits for shallow investigations to be done by specialist contractors. The last intrusive work that would be required is a standard penetration test to evaluate soil quality.
· Environmental sampling is to be determined this includes soil and groundwater testing for contaminants and monitoring gas for methane and carbon dioxide.
· Groundwater assessment should be carried out through the installation of monitoring wells and observation of water levels and tidal influence as the construction project is proposed to be near the shoreline.
· The final test that should be done is a laboratory analysis that including strength and compressibility testing and chemical analysis for aggressivity.

Regulatory requirements 
All regulations have been quoted from site preparation and resistance to contaminants and moisture. (“Approved Document C: Site Preparation and Resistance to Contaminants and Moisture | GOV.WALES”) 
The investigation and design should comply with:
· BS 5930 – code of practice for ground investigations 
This British standard sets out best practice for planning, executing and reporting ground investigations. It ensures that all geotechnical data collected is reliable and suitable for design purposes. Also ensures that the investigation properly captures risks such as contamination, buried obstructions and variable fill associated with the maritime setting.
· BS EN 1997 (Eurocode 7) – geotechnical design
Eurocode 7 governs how geotechnical data is used in structural design, ensuring safety and reliability. This ensures foundations are designed to cope with weak Made Ground and loose sands and requires consideration of groundwater pressures and coastal effects. Also supports the justification for piled foundations due to variable strata
· BS 10175 – contaminated land assessment 
This standard outlines how to assess land affected by contamination. Given Swansea’s industrial past, this standard is essential for identifying heavy metals from smelting, hydrocarbons from dock activities and asbestos in demolition materials. This ensures safe redevelopment for public use.
· Building Regulation Wales (approved documents A and C)
The approved Document A provides guidance on structural safety. This requires foundation design to account for variable and weak soils. Also ensures structural stability despite coastal and groundwater influences. The approved document C focuses on protecting buildings from ground- related hazards. This is critical for managing contaminated Made Ground and requires protection against high groundwater and tidal effects. This ensures durability of materials in aggressive coastal conditions.
· Guidance from Natural Resources Wales
Natural Resources Wales provides environmental regulation and guidance in Wales. This ensures contaminants do not pollute Swansea Bay marine environment and requires approval of remediation strategies. This is important due to proximity to tidal waters and marina.
Consultation with Swansea Council is also required for planning and building control approval.

Foundation strategy 
The preferred option would be a piled foundation system as it incorporates: 
· Deep piles extending to competent strata 
· Reinforced concrete pile caps 
· Ground beams 
· Suspended floor slab 


Rationale for choosing a piled foundation system 
The recommendation to adopt a piled foundation system for the proposed development in the Maritime Quarter of Swansea is based on a combination of geotechnical, environmental and structural considerations. Given the coastal location and complex ground conditions, this solution offers the most reliable and practical approach to ensuring long-term performance and safety.
The upper layers at the site are expected to consist of Made Ground and loose to medium dense sands. These materials are inherently variable in composition, density and strength, making them unsuitable for supporting structural loads using shallow foundations. The presence of construction debris, industrial waste and heterogenous fill can lead to unpredictable settlement behaviour.
Piled foundations address this issue by transferring loads through these weaker layers to deeper, more competent strata such as glacial till or mudstone bedrock. This significantly reduces the risk of differential settlement, which is particularly important for a building with a large footprint and glazed façade, where even minor movement could lead to cracking or serviceability issues.
The site’s proximity to Swansea Bay means groundwater levels are expected to be shallow and influenced by tidal variation. Excavating for shallow foundations under these conditions would likely require extensive dewatering, which can be costly, technically challenging and environmentally sensitive.
Piled foundations minimise the need for deep excavations, as they can be installed with relatively limited disturbance to the surrounding ground. This makes them particularly well-suited to waterlogged or saturated soils. Additionally, the use of a suspended ground floor slab above pile caps and ground beams helps prevent issues related to groundwater ingress and dampness. 
The proposed building includes a combination of public and residential uses, with significant imposed loads from occupancy, equipment and structural elements. A piled foundation system provides a high load-bearing capacity by anchoring into dense sand, stiff clay or bedrock layers.
This ensures that both ultimate limit states (e.g. bearing failure) and serviceability limit states (e.g. settlement) are adequately addressed, in accordance with Eurocode 7. The ability to design piles for specific load conditions (e.g. end-bearing or friction piles) allows for flexibility and optimisation of the foundation system.
Due to the heterogenous nature of Made Ground and the variability of underlying sands, there is high risk of uneven settlement across the site. This could lead to structural distortion, cracking and serviceability problems.
Piled foundations provide a more uniform support system by distributing loads to consistent strata at depth. This is particularly beneficial for a building with large open – plan areas and sensitive architectural features such as curtain wall glazing, where movement tolerance is low.
Given the site’s industrial history, there is a possibility of encountering buried obstructions such as old foundations, quay walls or services. Piling methods can be adapted to suit these conditions, for example using driven piles for clear ground or bored piles where obstructions or vibration constraints are present.
This flexibility allows the foundation design to respond to unforeseen conditions encountered during construction, reducing the risk of delays or redesign.
Coastal environments often present chemically aggressive conditions due to the presence of sulphates, chlorides and contaminants in the soils and groundwater. These can lead to corrosion of reinforcement and degradation of concrete over time.
Piled foundations can be designed with appropriate materials and protective measures, such as sulphate-resistant concrete and increased cover to reinforcement, in line with BRE Special Digest 1. This enhances the durability and lifespan of the structure, ensuring compliance with long-term performance requirements.
Compared to extensive excavation and ground improvement techniques, piling can offer a more controlled and less disruptive construction process. This is particularly important in a sensitive waterfront location, where disturbance to adjacent properties, infrastructure and the marine environment must be minimised.
Careful selection of piling methods (e.g. continuous flight auger piles to reduce noise and vibration) can further mitigate environmental impacts and comply with local authority requirements.
Conclusion 
The proposed development within the Maritime Quarter of Swansea presents a few geotechnical challenges due to its reclaimed coastal setting and industrial history. The main concerns include contaminated Made Ground, high groundwater levels and variable soil conditions.
A thorough site investigation is essential to reduce uncertainty and guide design decisions. Based on current information, a piled foundation system offers the most reliable solution for supporting the structure.
Close coordination with Natural Resources Wales and local authorities will ensure compliance with environmental and structural regulations.
Overall, with appropriate investigation and design measures, the development can be successfully implemented while supporting the continued regeneration of Swansea’s waterfront area. 
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