
During the 19th and early 20th centuries, the construction of the Swansea docks and marina began. This was done to facilitate the large export of coa[image: ]l, copper and other minerals from the local mines. The Swansea docks expanded rapidly due to the docks being essential to Swansea's connection to international trade routes and the region's overall economic growth. Due to this growth, additional port facilities were required, so in 1879 the Swansea Harbour Trust started building a new enclosed dock that covered the entirety of Fabian's Bay on the east side of the River Tawe. However, Swansea's heavy industry began to fade in the middle of the 20th century, as coal demand decreased. The activity at the docks was significantly impacted by this decline. Having said that, Swansea Dockland saw significant reconstruction and alteration in the late 20th and early 21st century, the marina was redeveloped to restore the waterfront and draw in leisure and tourism-related investments. Modern amenities were added, and old dock buildings were converted to accommodate businesses to once again bring life to the marina. Nowadays, Swansea Dockland Marina is a lively surrounding that draws both residents and visitors. The area has prospered since it was converted from an industrial port to a tourist attraction. The attractive waterfront area that contributes to the cultural and economic life of Swansea. In addition to preserving some of the region's maritime history, the redevelopment has adjusted it to the community's evolving needs and preferences.
As the marina began its construction in the 19th century, the production methods of the site contain some traditional and outdated methods. In order to create quay walls, walkways, and foundations that would withstand the harsh marine environment, concrete was used extensively throughout the development. Piling was driven into the ground to create a stable foundation for the construction, most likely made of steel or concrete. During the 19th century the main materials used to construct the marina would have consisted of timber, stone, iron, brick and concrete. The combination of these materials was determined on the engineering practices of the time, the docks infrastructure and also availability of material.
A site investigation is a methodical procedure used to gather data about a particular area where a construction project is being planned or is already underway. The primary goal of a site investigation is to collect vital information about the environmental, geological, subsurface, and other suitable conditions of the site, making educated decisions during a project's planning, design, and construction phases requires the use of this information. The information gathered from a site investigation helps determine the best kind of foundation based on the project's structural requirements and the state of the soil. This is essential for guaranteeing stability and maximising building expenses. Site investigations provide important details about the rock and soil characteristics at the project site. Designing suitable foundations that can securely support the structure requires the use of this data, therefore the geotechnical engineer would have to evaluate the land and diligently choose what type of foundation goes in. In addition to this, a geotechnical assessment would also have to take place, this is because there are a lot of unknowns and hazards on the ground. By learning more about the geology, hydrology, and potential ground contaminants throughout the project area's profile, geotechnical assessments help us lower these risks. Moreover, based on the site's geological features, information acquired during a site investigation aids in the selection of suitable building materials. Site investigations are extremely important as they provide so much necessary information for planning the build, Site investigations shed light on the infrastructure, utilities, and possible conflicts or difficulties that might occur during construction. For the purpose of organising and arranging construction activities, this information is essential. Using the information provided from a site investigation a firm can ensure that the build will comply with all relevant regulations and can prevent any future potential setbacks. Also, a risk management assessment would have to take place to aid in the identification of possible risks and hazards related to the location, such as environmental contamination, geological hazards, or other elements that may compromise the project's stability and safety. Furthermore, evaluating the site's environmental conditions is crucial to comprehending any possible effects that the construction may have on the surrounding area. It supports the application of appropriate reduction measures and adherence to environmental regulations. On top of this, project managers need to be able to budget for potential challenges to limit their risk of unexpected costs during the production process. Examining the site adds to the total project feasibility evaluation. It is crucial to comprehend the site's geological and environmental context in order to assess the project's viability from both a technical and financial standpoint.
To complete a thorough site investigation, there are many key elements which need to be investigated. These include an inspection of the geological conditions which entails studying the various types of rock and soil present at the site, this data facilitates comprehension of the underlying circumstances and associated hazards. There will also be thorough mapping of the surface characteristics of the site, including drainage patterns, natural slopes, and elevation changes. The information provided by topographical surveys is crucial for building structures that take into account the current topography. Soil samples will be collected and analysed to determine their mechanical and physical characteristics. During this process there will be checks for permeability, moisture content, compaction properties, shear strength, and grain size distribution. With these samples in situ testing will also take place, this consists of Conducting experiments on-site to assess the soil's engineering characteristics, during this research it should be ensured that the ground is tested for any contaminants when poured/placed into position, such as any sulphates which could react with the concrete. As well as this there will also be borehole logging which consists of recording the kinds of soil and rock, the levels of groundwater, and any other pertinent data found while drilling. During the site investigation the geological contractor will also take into consideration any environmental factors which includes seismic risks. The already existing infrastructure will also be checked as this information is crucial for planning and avoiding conflicts during construction. With this there will be determination of regulatory requirements and compliance with local building codes, environmental regulations, and other relevant standards. A long with this a pollution test should be carried out to make sure the build does not interfere with any regulations, such as max decibel of noise for construction while knocking in piles [ if used ], a max noise for construction was implemented to benefit the local wildllife and residents.
 Finally, there will be examination of access routes to the site, transportation logistics, and any restrictions that may affect construction activities as these aids in organising the delivery of supplies and machinery. 
[image: ]On the Swansea university website, they have presented a page on their bay campus ‘master plan’ here they have proven they have taken the surrounding environment into consideration; this can be seen when stating ‘During the planning, the public realm element i.e. the public spaces was as important as the actual buildings.  The public spaces at the Bay Campus are accessible, user-friendly and aesthetically pleasing for all using them.’  
The data obtained from a site investigation aids in selecting the most suitable foundation type based on the soil conditions and the structural requirements of the project. This is crucial for optimizing construction costs and ensuring stability.[image: ]
While researching for information on the grounds conditions and characteristics, via this address I discovered that an investigation was held out providing that there was a variable thickness of made ground across the site consisting of sandy gravel and gravelly sand. This was explained to be associated with the up-filling works undertaken across the wider Swansea bay campus site. Because of this, it is expected that some of the Made Ground will be eliminated and replaced with either lightweight fill or carefully chosen granular fill. The inspection of the ground conditions also found that there was a high presence of larger sandstone cobbles and boulders within the glacial deposits under the site. The text states ‘these obstructions are likely to limit the piling solution to pre-cast driven piles as there is flexibility to remove and reinstall piles in the event of an obstruction’. Furthermore, the findings illustrated how ground water was encountered at depths from 0.5m – 5.4m Building ground level. Next to this it was stated, ‘However, from knowledge of the site we would suggest that ground water level should be assumed to be approximately 1.0m below ground level.’ Consequently, there is a chance of excavation instability and collapse because of the combination of a sandy soil composition and a shallow groundwater table. Due to the location of the build, I think that the ground water conditions is one of the most significant factors that needs to be inspected as this is the most prominent risk. With this the soil characteristics also need to be inspected thoroughly to see the damage of potential water fluctuations in the base.As the new build is going to  be three stories and made from steel it means that the dead weight of the building is going to be large however still a lot lighter than other buildings practices of framing which can be comparably a lot heavier such as reinforced concrete framing. Due to the ground conditions reinforced concrete frame would not be the best practically and would be extremely un-cost affective. On top of that I would neither suggest timber frame for this project due to the location of the build, as it is based by the sea the salt water would assist in damaged the wood. When picking what type of foundations to use prior to building a property, there are many factors that you need to take into consideration, such as: price, thermal conductivity, vibration and noise, the load of weight and corrosion concerns. As the university is on the docks right next to the sea[image: ]occur which is when water saturated soils temporarily lose strength and portray characteristics of a liquid, this leads to ground instability. This means that there could be risk of movement which could be extremely costly, there is also risk of erosion as if water is regularly passing through soil, then this would damage or alter the landscape and changes in ground elevation, these changes are also affected by loss of strength in soils leading to landslides or slope instability. In addition to this as of the close proximity to the ocean the saltwater can get absorbed by the surrounding soils which could have impacts on the foundations of the building which will affect their stability. Regarding this the load of the built also needs to be checked, due to the size of the frame, it can impose a high dead load on the foundation, this needs to be taken into consideration while picking a correct foundation method for the property. 
Taking these factors into consideration, I would suggest either using raft or piles {if possible} foundations. After the site investigation was completed, a structural engineer would go to site and analyse which method of foundations would be best suited, structurally and quantity surveyor will assess the most cost-effective foundation for the business. I would suggest the structural engineer to call in a building inspector to come to the project to gain back round information of the sites building control.
One method of foundations that I would suggest is the use of driven piles which are an essential component of many foundation systems used in construction projects worldwide. Because Steel or concrete driven piles, for example, are pounded into the ground until they reach a stable layer of soil. The friction along the pile shaft and end-bearing both contribute to the load-carrying capacity. Similar to driven piles, bored piles are also a good method of foundation for a piece of land with poor ground to work with, drilling a hole in the ground and pouring concrete into it results in bored piles. Obstructions will have to be considered i.e ground conditions
Another method of foundations that I would suggest is the use of raft foundations due to their compatibility with the ground the project is on. When building on a site with poor soil conditions, such as expansive or compressible soils, raft foundations work well. When dealing with difficult ground conditions, they can be an affordable alternative to deep foundations such as piles. Raft foundations are appropriate for locations with high groundwater tables or shallow bedrock because they usually require less excavation. This then leads to lower construction costs and a quicker building schedule. As the soil conditions located at the site are predicted to not be the best, raft foundations are applicable as they evenly distribute the weight of the entire structure over a sizable surface area. In extremely wet conditions, the buoyancy of water-saturated soil can lift shallow foundations. Raft foundations provide stability by resisting this uplift and distributing the load over a larger area. By reducing the chance of differential settlement and preventing localised settlements, this promotes stability and structural integrity. This method of foundations is also suited to the site as they are appropriate for locations with high groundwater tables or shallow bedrock because they require less excavation. This may lead to lower construction costs and a quicker building schedule, also due to their simplicity with design this contributes to saving costs on design but also time with the erection of the build. Additionally, Raft foundations are especially appropriate for areas where there are frequent fluctuations in the water table because they serve as a barrier against water seeping into the structure.
In conclusion, for the foundations of this large project I would suggest the use of both raft and piles. This is due to the ground conditions and the potential risks which are visible , if there are changes in the water present in the soil at the base of the build then the raft foundations will benefit the built as it will move with the ground preventing the build from braking as they reduce the possibility of differential settlement by spreading out the structural loads over a wider area. Also, the use of piles in case there are fluctuations with the ground level getting lower to stop the build from tilting and unnecessary strain on the frame. As these piles are driven deep into the more stable strata, they offer extra support and keep the soil from settling too much. The combination of these two foundation methods will ensure longevity and stability of the build. Although this method could be costly at first as there are two types of foundation, it would be better to ensure the projects integrity than having to make future adjustments or having to rebuild therefore saving money in the long run.
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