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Task 1
[image: ]
1850-1900s development
[bookmark: _Int_jdCukjqi][bookmark: _Int_KQVQ38b5][bookmark: _Int_Wj1sKM9v][bookmark: _Int_C121MDGB][bookmark: _Int_N83k9NYv]In the mid-19th century, the area around Swansea Marina was heavily industrial. Swansea was known as Copperopolis because it was one of the world’s main centres for copper smelting. Large amounts of ore were imported through the docks, and waste materials such as slag and ash were often dumped nearby. The proposed site, found between County Hall Swansea and the Swansea Marriott Hotel, would have originally been part of a tidal foreshore and dock system. Old maps from the Ordnance Survey (c. 1870–1890) show dock basins, wharves, and mudflats in this area. Because of this industrial use, the ground is likely to contain made ground, which includes man-made materials such as rubble, ash, and industrial waste.

1900-1950s Development
[bookmark: _Int_zHb3DXs6][bookmark: _Int_TgSQq4fo][bookmark: _Int_0CcamTA0]During the early 20th century, the docks remained active and continued to support heavy industry. However, during World War II, Swansea was bombed due to its industrial importance. This caused damage to buildings and infrastructure around the docks. After the war, many damaged areas were filled with rubble and waste materials. This means that the ground conditions [image: ]became more uneven and unpredictable. There is also a risk that contaminants, such as fuels and heavy metals, were left in the soil.
1950-1980S Development
[bookmark: _Int_y9fvvOR7][bookmark: _Int_6Gzd06TO][bookmark: _Int_2Dev8jEU][bookmark: _Int_l2qQ6qwz]By the mid-20th century, Swansea’s docklands began to decline as heavy industry reduced. Many dock areas were abandoned. These spaces were often filled in to create new land, a process known as land reclamation. The site of the proposed development is likely to have been created during this period. The reclaimed land would have been formed by placing fill material over soft natural soils such as clay and silt. These soft soils can compress easily, which may cause settlement problems for new buildings.
1980-Present day Development 
From the 1980s onwards, Swansea Marina was redeveloped into a modern waterfront area with housing, offices, and leisure facilities. Buildings such as Meridian Tower and County Hall were constructed during this time. Ground investigations carried out for these developments showed that the soil consists of layers of made ground over soft clay, with stronger sand and gravel at deeper levels. This information is useful for understanding the likely conditions at the proposed site Today, the area is a popular public space with a promenade along the seafront. However, due to its coastal location, the site is affected by a high groundwater level and possible flood risk.

Summary
In summary, the site has changed from industrial dockland to reclaimed land and then to a modern marina development. The historical use suggests that the ground may contain made ground, soft soils, and possible contamination, which are important factors for future construction.

Task 2
[image: ActiveX control]
The proposed development site at Swansea Marina has a complex history of industrial use and land reclamation. Because of this, a detailed site investigation is necessary to understand the ground conditions before any construction work begins. The main aim of the investigation is to identify risks related to ground stability, contamination, and groundwater.
One of the key concerns is the presence of made ground. This material was created in the past using waste from industrial activities, such as ash, slag, and rubble. Made ground is often very uneven and can change over short distances across the site. For this reason, boreholes and trial pits should be carried out to examine the thickness and composition of these layers. According to BS 5930, these methods are essential for understanding variable ground conditions. If not properly investigated, made ground can lead to uneven settlement and possible damage to the structure.
Below the made ground, it is expected that the site contains soft alluvial clay and silt, based on information from nearby developments such as Meridian Tower. These soils are weak and can compress easily under load. This creates a high risk of settlement, especially for a building of this size. To assess this, deeper boreholes should be drilled, and soil samples should be tested in a laboratory to measure strength and compressibility. This type of investigation follows the guidance set out in BS EN 1997 Eurocode 7, which focuses on safe foundation design.
Another important factor is groundwater. Because the site is located close to the sea, groundwater levels are likely to be high and may change with the tides. This can affect both construction and long-term building performance. Monitoring equipment such as standpipes should be installed to measure groundwater levels over time. High groundwater can weaken soils and increase the risk of flooding or chemical attack on concrete. Guidance from Natural Resources Wales should be followed to ensure environmental protection and proper management of water conditions.
There is also a strong possibility of contamination due to the site’s industrial past. Harmful substances such as heavy metals or hydrocarbons may be present in the soil. A phased investigation should be carried out, starting with a desk study and followed by on-site sampling and laboratory testing. This approach is recommended in BS 10175. Identifying contamination is important for protecting workers, future users of the building, and the surrounding environment.
Overall, the most significant risk at this site is the combination of made ground over soft alluvial soils, which can lead to uneven or excessive settlement. Groundwater and contamination also present important challenges that must be carefully managed. The site investigation should focus on these issues to reduce uncertainty and support safe design. The work should be reviewed and approved by Swansea Council, particularly the planning and environmental health departments. Their involvement ensures that the investigation meets local regulations and safety standards.
Task 3
The proposed building at Swansea Marina will include a restaurant, café, and a manager’s apartment, with a ground floor area of approximately 2,000 m². Due to the size of the building and its location on reclaimed coastal land, careful selection of the foundation system is very important.
Based on the historical and geotechnical information, the ground conditions at the site are likely to consist of made ground over soft alluvial clay and silt, with stronger sand or gravel layers at greater depth. These upper layers are not suitable for supporting heavy loads because they are weak and compressible. This means that shallow foundations, such as strip or pad footings, would not be appropriate, as they could lead to excessive or uneven settlement.
For this reason, a piled foundation system is recommended. Piles are long structural elements that transfer the load of the building down through the weak upper soils to stronger ground below. At this site, piles would likely need to extend through the made ground and soft clay into dense sand or gravel layers. This approach reduces the risk of settlement and provides a more stable base for the building.
The most suitable type of pile for this development would be bored reinforced concrete piles. These are formed by drilling a hole into the ground and filling it with concrete and steel reinforcement. Bored piles are often preferred in urban or waterfront locations because they produce less noise and vibration compared to driven piles, which is important due to the nearby buildings such as the Swansea Marriott Hotel and County Hall. In addition, bored piles can be constructed to varying depths, which is useful where ground conditions are uneven.
The piles would be connected at the surface using pile caps and ground beams, which help distribute the building loads evenly. This system also helps to reduce the effects of differential settlement, which is one of the main risks identified in the earlier site investigation. The design of the piles and caps should follow the guidance given in BS EN 1997 Eurocode 7, ensuring that the foundations are safe and suitable for the ground conditions.
Another important factor to consider is the high groundwater level at the site. Because the building is close to the sea, groundwater may affect both construction and long-term durability. The concrete used in the piles should be designed to resist chemical attack, such as sulphates that may be present in marine environments. Protective measures may also be required to prevent corrosion of steel reinforcement In some cases, a combined solution using piles with a reinforced concrete slab (a pile-supported raft) may be considered. This can help spread loads and improve overall stability. However, the final decision should be based on the results of the detailed site investigation.
In conclusion, a piled foundation system is the most suitable solution for this site due to the presence of weak surface soils, variable made ground, and high groundwater levels. This type of foundation will provide the strength and stability needed for the proposed building while reducing the risk of settlement and long-term damage.

Task 4 

The proposed development at Swansea Marina must follow several UK Building Regulations and Codes of Practice to ensure that the design and construction are safe, durable, and suitable for the site conditions. These regulations are especially important because the site is located on reclaimed coastal land with risks such as weak soils, groundwater, and possible contamination. The main legal framework is the Building Regulations 2010. These regulations set minimum standards for construction in England and Wales. For this project, the most relevant part is Approved Document A (Structure), which requires that the building must safely support all loads without excessive settlement or movement. This links directly to the need for a suitable foundation system, such as piles, as discussed in the previous section.
In addition to the Building Regulations, several British Standards provide guidance for ground investigation and foundation design. The investigation should follow BS 5930, which explains how to carry out boreholes, sampling, and testing. This ensures that the ground conditions are properly understood before construction begins. The design of foundations must follow BS EN 1997 Eurocode 7, which provides rules for safe and reliable geotechnical design. These standards help engineers reduce risks such as settlement and ground failure.

Because the site may contain contaminated materials from past industrial use, the investigation must also follow BS 10175. This standard explains how to identify and assess contamination risks. It is important to ensure that the site is safe for workers during construction and for future users of the building.
Local authority involvement is also an important part of the process. The main authority responsible for this project is Swansea Council. The council will review planning applications, check that the design meets Building Regulations, and ensure that environmental risks are properly managed. Their Building Control department will assess the structural design, including the foundations, while the Environmental Health department will review any contamination issues.
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· Swansea Council Marina redevelopment footage  
· British Geological Survey (made ground description)  
· Swansea Marina redevelopment history  
· Geograph historical marina images  
· Swansea Marina photographs (Geograph, 2006–2022)  
· Swansea City Centre Waterfront Report  
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· Ordnance Survey Maps (1870–1890), National Library of Wales
· Swansea Museum Archives (Industrial Collection)
· Swansea Blitz Records, West Glamorgan Archives
· Cadw (Welsh Government Historic Environment Service)
· Swansea City Council Planning Records
· British Geological Survey (BGS) Maps
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Proposed Restaurant, Ice Cream Parlour and Manager’s
Apartment - Swansea foreshore.





