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[bookmark: 1.0____Introduction][bookmark: _bookmark0]1.0	Introduction	
This case study was prepared to provide a detailed site investigation to identify the conditions of the site in order to prioritize the most significant and applicable elements of the site. This will indicate the greatest risks of the site based on the information found. These results will enable a finalised decision to be made on the most suitable foundations type for the building, based on the preliminary observation, archival data, geotechnical data and the nature and size of the building to be emplaced.

2.0 [bookmark: 2.0____Site_Background][bookmark: _bookmark1]Site Background	
2.1 [bookmark: 2.1_–_Site_Location][bookmark: _bookmark2]– Site Location
The SA1 Waterfront area is located on a former BP site in the centre of Swansea Bay, lying to the east of the Maritime Quarter and main shopping centre of the area. The area is located on the east side of the River Tawe and is between 6 to 7 metres above sea level. The site location map below (Figure 1) identifies the border of the SA1 Waterfront area, in red (University of Wales Trinity Saint David , 2015). This project is known as the UWTSD Swansea Waterfront Innovation Quarter. The shopping centre can be seen in yellow, part of the maritime quarter in blue, and the site of interest, known as Plot B13 in green. Figure 2 shows the site and the surrounding land on a geolocation map.


Figure 1




Figure 2



2.2 [bookmark: 2.2_–_Site_Boundaries][bookmark: _bookmark3]– Site Boundaries
The site of interest, highlighted in red on the arial photographs below (Figure 2 and Figure 3) (Google Earth, 2022), identifies the boundaries at the site of the build. It shows that the north, east and west facings of the site have pavement and road boundaries, whilst the south facing boundary has a public path boundary.

Figure 3


Figure 4



2.3 [bookmark: 2.3_–_Present_Land_Use_and_Ownership/Pro][bookmark: _bookmark4]– Present Land Use and Ownership/Proposed Site Use
As shown in figure 1(page 3), UWTSD own the land within the red border. The land has a detailed history (for more information please refer to page 12) and is currently surrounding part of the Prince of Wales Dock, which remains in partial use.
The overall project goal is to build a sustainable community that comprises of residential, commercial, and business use (swansea.gov.uk, 2021). UWTSD has proposed land uses to develop and expand the University, ensuring that proposals integrate with the existing buildings, outside of its control (University of Wales Trinity Saint David , 2015). The site of interest is currently being used as a car park for the University (refer to Figure 2, pg. 4) but has planning for a two-storey building called the Innovation Matrix. Drawing Designs can be seen below (University of Wales Trinity Saint David , 2015).




Figure 5






Figure 6






Figure 7






Figure 8


2.4 [bookmark: 2.4_–_Walkover_Survey][bookmark: _bookmark5]– Walkover Survey
The walkover site indicates:

· No overhanging obstacles that can be considered a hazard over the site (Figure 9) (Google Earth, 2022)
· Underground utilities identified – electricity (Figure 10) (Google Earth, 2022) - water, gas, and sewers (Figures 11 &12) (Google Earth, 2022)
· The site is located in close proximity to 3 existing buildings – how will they cope with potential drilling and piling vibrations (Figure 13) (Google Earth, 2022)
· There are not masses of vegetation on site or around the site due to covering of tarmac and gravel. Slight ingress of grass through the gravel is present





Figure 9







Figure 10





Figure 11






Figure 12



Figure 13




2.5 [bookmark: 2.5_–_Access][bookmark: _bookmark6]– Access
Access to site is open and considerably stress free, with more than one entrance point, giving various options for the arrival of plant and materials; such examples can be seen below in figure 9. The site is not far from the city centre, which is busy at specific times of the day, every day. Delivery to site will have to be coordinated with this to prevent a build-up of traffic.

Figure 14: (Google Earth, 2022)

The site itself and the surrounding area is busy during university terms, however out of term would provide the necessary space for development. There are various points around the site that can be accessed to continue work in the university term. The points in red can be utilised to find the best access points directly onto site (green).
Figure 15: (Google Earth, 2022)



3.0 [bookmark: 3.0____Historical_Appraisals][bookmark: _bookmark7]Historical Appraisals	

3.1 [bookmark: 3.1_–_Historical/Past_Use][bookmark: _bookmark8]– Historical/Past Use
Swansea Docks has been witness to major development and change over the past 300 years, previously being the largest world supplier and trader of copper, zinc, iron, tinplate, lead, spelter, silver and gold (SWANSEA AND PORT TALBOT DOCKS HISTORY, n.d.) and its development in shipping. The dock was opened in 1881, completed in 1882 and then later expanded in 1898. The docks were closed in the 1930’s but were used during WW2. Along the Bay, located around the dock was the mumbles railway which interlinked with dock and played a big part in expansion of the area (Swansea Docks-History, n.d.). Below is a map of the dock and railway (Figure 16) (Pinterest, n.d.).


Figure 16



Below is a photo of the Mumbles Railway (Figure 17).

Figure 17


[image: ]Due to the immense success of the dock and the length of time it continued to work, this would have generated vast amounts of pollution, contamination, chemical waste, noise pollution and ecological and environmental consequences. This could still be found in the soil today, making this fundamental for any site investigation. The illustration below is from the Illustration London News in 1880 by the British Association for the Advancement of Science (Figure 18) which gives an indication of the popularity, and the pollution of the docklands (Retired Section Swansea Docks, n.d.).













Figure 18



Below is an arial of the Docks in the 1920s (Figure 19)

Figure 19


Below is an arial of the Docks in the 1950s (Figure 20)

Figure 20



4.0 [bookmark: 4.0____Geographical_Appraisal][bookmark: _bookmark9]Geographical Appraisal	
4.1 [bookmark: 4.1_–_Stratification][bookmark: _bookmark10]– Stratification
The geology of the UK is predominantly sedimentary bedrock which formed about 315 million years ago during what is known as the Carboniferous period. Figure 21 (Geology Viewer, 2022) shows a geological map of Britain. Sedimentary rock is formed on the surface of the earth through a process of ‘erosion, weathering, dissolution, precipitation, and lithification’ (National Geographic, n.d.) where it is broken down and compacted to create layers. Figure 23 gives an example of this. South Wales has a geology of ‘grey coal-bearing mudstones/siltstones with seat earths and minor sandstone’ (British Geological Survey, 2022). Figure 22 (Geology Viewer, 2022) focuses on the area of interest.

Figure 21




Figure 22
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Figure 23



4.2 [bookmark: 4.2_–_Mining][bookmark: _bookmark11]– Mining
The Innovation Matrix is located in an area where coal mining was prominent. The map below identifies the area in which this sits (figure 24) it is stated that there no coal mines within close proximity to the site however it is essential to ensure this is the case as not all mines have been located or reported (The coal Authority, 2019).
[image: ]
Figure 24


The map below gives indication to the mines in the area (Figure25) (Northern Mine Research Society, 2022).

[image: ]
Figure 25



4.3 [bookmark: 4.3_–_Borehole_Logs][bookmark: _bookmark12]– Borehole Logs
The borehole log below as published by the British Geological Survey (2020) gives a great insight into what type of ground we will be looking at on the Innovation Matrix as they are the borehole logs for the IQ Building just east of the site.
This borehole log shows 12 separate tests that were carried out over the area of the site. Each borehole test shows variation in depth, but also variation in the type of ground throughout such depths. For example, in borehole No.1, the total vertical depth of 22m. At 4m depth the ground consisted of small, rounded gravel, a further 8.50m it was dirty sand and a further 9.50m indicated coarse sand with stones. Borehole No.10 had a total vertical depth of 27.50m. the first 5.50m was clay, a further 7.60m was gravel and a further 14.40m was sandstone gravel.
Throughout these 12 borehole logs we can see variation in the consistency of the strata. This indicates that the ground around the site is not consistent and has varying depths. It is evident that at the depths of 30m, the strata becomes slightly more consistent as can be seen with boreholes No.7, 8 and 11 – Coarse sand with some stone.






Figure 26








Figure 27



5.0 [bookmark: 5.0____Environmental_Appraisal][bookmark: _bookmark13]Environmental Appraisal	

5.1 [bookmark: 5.1_–_Contamination/Pollution_History][bookmark: _bookmark14]– Contamination/Pollution History
As mentioned above (3.0 – pg. 14) there is concern for contamination of the site due to its historical background. Along with coal mining in the area, and the burning of coal to produce metals for trading, there would have been plenty of waste and pollution that would have contaminated the soil and the water. Although largely mitigated now, it is crucial to have this in mind when developing the site.


5.2 [bookmark: 5.2_–_Hydrogeology][bookmark: _bookmark15]– Hydrogeology

Figure 28


Hydrogeology is the process of studying groundwater and how it is absorbed into the ground, how it leaves the ground and how it flows through the ground based on the geology (International Association of Hydrologists, n.d.).
Based on the ground under the site as discussed on page 19, which is loose gravel, siltstone dirty sand and tipped ashes, clay, coarse sand, and some stone. This type of ground is highly saturated, and water is more permeable through the geology.



5.3 [bookmark: 5.3_–_Hydrology][bookmark: _bookmark16]– Hydrology
Surface water Hydrology is slow in the area of the site due to its flat nature. Precipitation is usually discharged to near-by drainage systems on the paved areas. There is little soil to absorb the water as the surrounding area is mainly paved over, and so drainage is essential.


6.0 [bookmark: 6.0____Archaeology_Appraisal][bookmark: _bookmark17]Archaeology Appraisal	

6.1 [bookmark: 6.1_–_Previous_archaeological_findings][bookmark: _bookmark18]– Previous archaeological findings
The area of the site has undergone massive change over time and especially with the new improvements with UWTSD. There have been no archaeological finds within the immediate area of the site and so is assumed that there is unlikely to be any change for this site. However, as stated by the Environmental Statement Addendum Technical Appendices (2015) the Glamorgan Gwent Archaeological Trust are prepared with a detailed historic assessment of the site and are there to ensure that if anything is found, it is dealt with accordingly.






















7.0 [bookmark: 7.0____Conceptual_Ground_Model][bookmark: _bookmark19]Conceptual Ground Model	



7.1 [bookmark: 7.1_–_Preliminary_Summary_Risk_Assessmen][bookmark: _bookmark20]– Preliminary Summary Risk Assessment
The Innovation Matrix site and the neighbouring sites are largely covered in paving and gravel. As this is removed, there will be more opportunity for water to impose. This could alter the water table and flood, putting increased demand on the drainage. It could also begin to drain potentially contaminated soil into controlled water areas and nearby structures potentially cause harm to health and vegetation.
In terms of utilities, there isn’t huge risk as there are no overhanging cables, and the electricity, drainage, and gas pipes are straight forward to find, making it relatively easy to alter if necessary.
As stated by the UK radon data map (n.d.), the site is within a 1km square grid that states it is in the lowest band for radon potential.

Figure 29












8.0 [bookmark: 8.0____Site_Summary][bookmark: _bookmark21]Site Summary	



8.1 [bookmark: 8.1_–_Recommendations_for_Geotechnical_I][bookmark: _bookmark22]– Recommendations for Geotechnical Investigation (Greatest Expected Risk)
After thorough research, it is clear that there are various factors that will impact the site, but there are some factors that I would consider the greatest expected risks. These are the Historical Appraisals, the Environmental Appraisals, and the Geographical Appraisals. It can be argued that these are the greatest expected risks as they are unknown factors within the site investigation based on these. It is crucial to make a judgment based on historical merit, however it is not certain what will be found. The historical, environmental, and geographical appraisals link together because of their background. Other aspects of this investigation have provided certain information or can be remedied in the process.
The docklands, the surrounding area and the water would have been seriously contaminated and/or polluted during its history. As the Site was backfilled, there is potential for old dock walls, covered railway tracks and unknowns in the considerably poor-quality ground, therefore, managing this risk is essential. Swansea was also damaged during the Second World War, which only heightens the potential risks of unknown objects or contaminants under the ground. I therefore advice that these factors are the main focus of the project to mitigate any problems or delays.


8.2 [bookmark: 8.2_–_Suitable_Foundation_Type][bookmark: _bookmark23]– Suitable Foundation Type
Based on the preliminary observations made, I have concluded that the best foundation type would be pile and raft foundation. Although these are the more costly, it is crucial to acknowledge that the ground beneath the site is made ground and is of poor quality. It consists of small gravel, dirty sand, coarse sand, mud, clay, tipped ashes, cinders, gravelly sand etc. Each borehole identified a variation in sub-strata, suggesting that the ground is not strong enough, stable enough or compact enough to have any other foundation type. The piles would have to go down to various points in the ground in order to reach suitable bedrock.
Furthermore, it is likely that voids would form, due to the mix of sub-strata and hydrogeology, especially when drilling and hammering piles into the ground making it, in my opinion, crucial to use pile foundations. The raft would then supply extra support for the building should voids become apparent, mitigating any risk of failure. Below is a drawing of the building plan with these foundations.






Figure 30: (Hunt, 2022)
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10.0 [bookmark: 10.0____Appendices][bookmark: _bookmark25]Appendices	
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