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Introduction
The proposed development is located on the Swansea foreshore, occupying a relatively small plot of land directly next to the coastal promenade and beach. The site is also bordered by an existing car park and surrounded by nearby buildings, placing it within a busy and well-used coastal setting. The development itself will include a restaurant, an ice cream parlour, and a manager’s apartment, creating a mixed-use building designed to serve both commercial and residential purposes in a high-footfall area popular with visitors and locals.
Due to its exposed coastal location, the site presents several engineering challenges that must be carefully considered during the design and construction process. These include harsh weather conditions, salt exposure, and the effects of wind and tidal activity. In addition, the ground conditions are likely to be variable and potentially weak, which may affect foundation design. The presence of nearby infrastructure, such as roads, services, and existing structures, also adds complexity and requires careful planning to avoid disruption. This report assesses suitable site investigation methods to better understand the ground and environmental conditions. It also identifies appropriate substructure solutions that are specifically suited to the characteristics and constraints of the site shown.
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[bookmark: _Toc228438050]Site evaluation
Site evaluation is important to determine whether the land is suitable for development and to identify any constraints that could affect design and construction. The process includes both desk-based research and a physical inspection of the site. A desk study of this location would show that it is positioned along the developed Swansea seafront, close to Oystermouth Road and next to a promenade that separates the land from the beach. Unlike undeveloped foreshore areas, this site has already been partly engineered, as shown by the presence of a car park, access roads, and landscaped spaces. This suggests that the ground is likely to consist of made ground or previously disturbed soils, rather than entirely natural deposits.
In terms of geology, the Swansea Bay area generally contains superficial materials such as sand and silt, often lying above glacial or sedimentary layers. However, at this specific site, these natural soils may be covered by fill material from past construction, which can vary significantly in both composition and strength.
The coastal location of the site introduces several environmental factors that must be considered. Although the promenade offers some protection, the site is still exposed to:
· High groundwater levels affected by tidal changes
· Salt-laden air, which increases the risk of corrosion
· Possible flooding during extreme weather conditions
A walkover survey, based on the provided image, would highlight several key features. The site appears flat and easily accessible using existing paths, which is beneficial for construction work. However, its proximity to the car park and nearby infrastructure suggests that underground services, such as drainage and utilities, are likely to be present and must be carefully identified before excavation begins.
The presence of vegetation and landscaped areas may also indicate a shallow layer of topsoil above made ground. In addition, being so close to the promenade and beach strongly suggests a high-water table, which will have a major impact on foundation design and construction methods.
Key site-specific constraints include:
· Made ground from previous development
· High groundwater levels due to the coastal setting
· Nearby structures and underground services limiting excavation
· Exposure to marine conditions, affecting material durability
(Swansea Council, 2017)

[bookmark: _Toc228438051]Soil and Ground Investigation Techniques
Given the developed nature of the site, a detailed ground investigation is needed not only to understand the natural soil conditions but also to assess the composition and stability of any made ground present.

The initial stage of investigation would involve trial pits, which are especially useful for this type of site. They allow engineers to directly examine the ground and:
· Identify the depth and makeup of made ground
· Observe the layering between fill materials and natural soils
· Detect obstructions such as buried services or construction debris
However, trial pits are limited in depth, so they must be supported by borehole investigations. Boreholes are essential for identifying the full soil profile beneath the site, including the depth of any strong load-bearing layers. At this location, boreholes would likely show made ground over loose sand or silt, with stronger materials found at greater depths. To better understand soil properties, in-situ testing would be carried out within the boreholes. The Standard Penetration Test (SPT) is particularly useful here, as it gives an indication of soil density and strength. Cone Penetration Testing (CPT) may also be used to provide a continuous profile of soil resistance, helping to identify changes within the made ground.
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Laboratory testing of soil samples would provide further information on soil behaviour. These tests would focus on properties such as shear strength, compressibility, and moisture content, all of which are important for predicting settlement and load-bearing capacity. Groundwater investigation is especially important for this site. Monitoring equipment, such as piezometers, would be installed to measure groundwater levels over time. Because the site is close to the sea, groundwater levels are likely to rise and fall with tidal cycles, which can make both construction and long-term performance more challenging. If required, geophysical surveys could also be used to detect buried obstructions or changes in ground conditions across the site, particularly due to its previous development and use. (Natural Environment Research Council, 1981)
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The choice of a suitable substructure system depends on the ground conditions identified during site investigation, as well as the structural needs of the proposed building.
Shallow foundations, such as strip and pad foundations, are usually appropriate for sites with strong and consistent soils. However, in this case, the presence of made ground and potentially loose soils below makes these options less dependable. There is a high risk of differential settlement where ground conditions vary, especially on previously developed sites.
Raft foundations may provide some improvement, as they spread loads across a larger area and can perform better on sites with moderate variation in ground conditions. However, due to the high groundwater table and the likelihood of compressible soils, raft foundations alone may still not perform adequately without some form of ground improvement.
Deep foundations, particularly pile foundations, are therefore the most suitable option for this site. Piles allow loads to be transferred through weak or variable surface layers down to stronger, more stable ground at depth, helping to improve overall stability and reduce the risk of settlement.
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For this development, bored cast-in-place piles are likely to be the preferred solution. These are installed by drilling into the ground, placing reinforcement, and then filling the hole with concrete. This method is especially useful in built-up or urban areas, as it creates less vibration than driven piles and reduces the risk of affecting nearby structures. The piles would then be connected using reinforced concrete pile caps and ground beams, creating a strong and stable base for the structure. A suspended ground floor slab could also be used to help avoid problems caused by ground moisture and movement. (Lees, 2026)

[bookmark: _Toc228438053]Recommended Substructure Solution & Additional Considerations
Based on the specific conditions of the Swansea foreshore site, a piled foundation system is the most suitable solution for the proposed development. The presence of made ground, high groundwater levels, and the exposed coastal location makes shallow foundations unreliable, as these conditions increase the risk of settlement and instability over time. This is especially important given the size of the building, with a ground floor area of around 2,000 m², and its mixed-use design. The combination of heavy loads from kitchen equipment and lighter residential and public areas creates uneven loading, which requires a strong and consistent foundation system.
A piled foundation helps to overcome these challenges by transferring loads down to deeper, stronger ground, avoiding the weaker soils near the surface. This approach is supported by Eurocode 7 (EN 1997-1), which sets out the principles for geotechnical design and emphasises the importance of transferring loads to competent strata where near-surface soils are unsuitable. Site investigation guidance in BS 5930 also highlights the need to fully assess made ground, groundwater conditions, and soil variability when designing foundations in previously developed coastal sites. The proposed system would include bored reinforced concrete piles that extend to load-bearing layers, along with reinforced concrete pile caps to spread the loads. Ground beams would connect the piles to improve stability, and a suspended floor system would help reduce the effects of ground movement and moisture caused by the high-water table.
This solution is also well suited to the constraints of the site. The building is located between existing developments and shares nearby car parks, so construction work must avoid disturbing surrounding structures and underground services. Bored piles are particularly useful here because they produce less vibration than driven piles, making them safer for nearby buildings. In addition, the glass façade and open design facing the promenade mean that the structure must be carefully protected against movement, as even small amounts of settlement could cause damage.
Overall, a piled foundation system provides a strong, stable, and long-lasting solution. It ensures that loads are safely supported by firm ground at depth while reducing the risk of uneven settlement, making it the most suitable choice for this coastal and built-up site.
(DesigningBuildings, 2022)

[bookmark: _Toc228438054]Conclusion
The Swansea foreshore site presents a range of challenges that are typical of both coastal environments and previously developed land. The ground conditions are expected to include made ground, variable soils, and a high groundwater level influenced by tidal activity. In addition, the site is located close to existing infrastructure, which adds further constraints that must be carefully considered during design and construction. Because of these conditions, a detailed site investigation is essential before any construction work begins. Methods such as trial pits, boreholes, in-situ testing, and laboratory analysis are important in understanding both the natural soil layers and the properties of any fill material. These investigations provide reliable data on soil strength, settlement risk, and groundwater behaviour, all of which are critical for safe foundation design.
Based on the findings expected from this type of site, a piled foundation system is the most appropriate solution. Piles can transfer loads through weak or variable surface soils down to stronger, more stable layers at depth. This helps to reduce settlement and improve the overall stability of the structure, especially in areas with made ground and coastal influences. In addition to foundation design, environmental factors must also be addressed. The coastal location increases the risk of corrosion due to salt exposure, as well as potential flooding during extreme weather or high tides. These risks can be managed using durable materials, protective measures, and careful design of floor levels and drainage systems. Overall, with the correct investigation and design approach, the site can be developed safely and successfully. A well-planned substructure system, combined with suitable environmental protection measures, will ensure the building performs effectively and remains stable over its lifetime, despite the challenging ground and coastal conditions.
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