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[bookmark: _Toc122002120]Introduction
As a junior construction professional, I am tasked with completing a Preliminary study to help a specialist ground contractor to carry out a full site investigation.
The university of Wales Trinity Saint David (UWTSD) is about to enter the next stage of its campus with the construction of the ‘Innovation Matrix’. It will be a two-story steel-framed structure. It will be built on plot C1 (currently a car park) which is adjacent to the current IQ building in the SA1 area of Swansea. The address is Swansea Waterfront, Swansea, SA1 8EW. Below I have highlighted the area where the Innovation Matrix will be built. I’ve used what 3 words for the location (https://w3w.co/fence.weedy.await, 7/12/22)
Figure 1 - ((https://w3w.co/fence.weedy.await)

The location is currently a car park that is used by the university for its visitors and employees. Within its direct proximity there are two university buildings, these are the IQ building and the Fforwm. The car park is connected by two roads, Kings Road and Island Road. There is also a vehicle access road (un-named) between the IQ building and the car park. The car park is easily accessible. There are no issues with height as there are no overhead services. During term time it is expected that the university will be in full use, so traffic may be heavy during these hours. Noise levels would also need to be considered for minimal impact for the university’s classes as per noise Regulations 2005


              Figure 2 - google.co.uk/maps, June 2022	

Un-named road
IQ building
IQ building
C1 – Car Park / proposed building location
Kings Road

[bookmark: _Toc122002121]Site details
The location is a dry lock and is close to water sources, there are three sources of water within a brisk 2-minute walk. These are the Kings dock (which filters to the Queens dock), Prince of Wales Dock and the River Tawe. There is also a tidal basin that is located behind the IQ building. Due to the site's proximity to Swansea Beach, we must be cautious when conducting a ground investigation because the water table may be high, and the soil type could be sandy. Solid clay could be at an extreme depth, which would make it challenging to build on.




			






Figure 3 - (SA1 site plan, Assignment brief)

Site location

[bookmark: _Toc122002122]Site Walkover
I attended site today (8/12/22) to complete a site walkover. The first thing I noticed was the GRP unit which was located the kings roadside (appendix 1). This was enclosed by an unlocked (health and safety breach) hit and miss fencing perimeter (appendix 2). The site boundary is enclosed by a low fence (appendix 3), there are no visible services, however I assume there are electric ducts below ground as there is column lighting along the unnamed road. (Appendix 4). There is some vegetation (appendix 3) towards the Kings Rd, this could indicate that the soil is suitable due to the vegetations growth. The site is currently made up of Tarmac and stoned area (appendix 5 & 6) suitable for parking vehicles. As a pedestrian friendly site there is also a bicycle shelter located close to the Fforwm building (appendix 7). The car park seems to be on level ground, I could not see any drainage in the car park (these could have been under cars) however there are Aco channels running alongside the unnamed road to assist with draining surface water, presumably with an outfall to the docs. I saw no concerns about the setup of site, including fencing to make the site safe and the use of the relevant plant.
[bookmark: _Toc121576475][bookmark: _Toc122002123]Historical Appraisal
Historically, the location was a dock that later housed warehouses. The queen’s dock was built in 1920 with the king’s dock built 11 years earlier in 1909. Prior to this there was a river that ran through the site location (as can be seen in the appendix section) before it became a dry dock. The river could have carried contamination that may be buried in the ground and possibly creating an increase of possible soil erosion.
The tinplate industry, copper and steel sectors were flourishing in Swansea at the start of the 20th century, with all these works local to site. Please see the image in appendix that shows how close the copper works were. It's likely that the ground is contaminated because of Swansea's heavy industrial past. There may be foundations including piles and sheet piled walls, engine beds, chambers, pits or even tanks in the ground. There may also be spilled chemicals, leaking drains or sumps. Some of these were recently found in Landore which is only 2 miles away. 
[image: A picture containing text, outdoor, old, several

Description automatically generated]The Mumbles tram road was built in 1804, before closing in 1959. (Rees,I 2021)This run through the current  site (appendix). Oil, fuel and debris from the trains may have leaked and accumulated in the ground, potentially polluting it. The railroad carried lime that was used in the smelting of copper from the quarry in Mumbles to the smelters in Swansea, again possibly contaminating the ground. The photo below is of Swansea in the early 1920’s highlighting the industrial works. The site is unrecognisable today. I would recommend a thorough soil investigation.
Figure 4 - Wales online


[bookmark: _Toc122002124]Archeological 
Vikings landed in Swansea sometime between the ninth and the eleventh century, it is possible to find ancient structures from that period, as well as objects like weapons and human remains. On-site construction and the demolition of numerous buildings may have left behind construction waste that may still be there. There is a risk when piling or excavating of unearthing these. Ordnance maps supplied by Nantel.A indicates the site/area has undergone a significant amount of change. “ARCHI the Historical Search Hound has found 156 local archaeological and historic sites and ancient monuments within 10 km” of Swansea SA1. Again, further information and evidence for a full soil investigation. (archi.com, no date)

[bookmark: _Toc122002125]UXO
Swansea and in particular the SA1 area was bombed heavily in the 2nd world war. ‘The blitz’ was a three day bombing of Swansea. Described as 
“The most significant event in the history of Swansea. A series of bombing raids by the Luftwaffe throughout the Second World War culminated in the three nights of devastation of 19-21 February 1941 that saw the centre of Swansea turned from a bustling commercial and residential hub to a tumble of smoking rubble.”
									(Swansea.gov, no date)
This provides a risk of uncovering UXO (Unexploded Explosive Ordnance). These are explosives used in the military that failed to detonate or perform as expected. Due to the location's proximity to the marinas and other heavily bombed areas, UXBs pose a significant risk. I would highly recommend a UXO desk study in this area. 

[bookmark: _Toc122002126]Mining
The coal authority website shows that there is no information on site from a mining point of view. South Wales is well known for its mining industry in the 19th and 20th century, areas of coal mining are nearby but there is no indication of mining works relevant to this site. 
[bookmark: _Toc122002127]Geological Appraisal
[image: Map

Description automatically generated]Online research through the British Geological survey state that the superficial deposits on site is blown sand, Sedimentary superficial deposit developed during the Quaternary era, which began 2.588 million years ago and continues today. (Geology viewer , 2022) The website, British geological survey (British Geological Survey 1:50,000 sheet number 247 titled ‘Swansea’) indicates that the area of the site is blown sand. During the Quaternary, a shallow sedimentary layer formed between 2.588 million years ago and the present. There are many borehole reports available on the BGS website unfortunately there are not many recent ones, and the ones on the website are difficult to read. These are recorded in the appendix section. However, there are some clearer ones from a near proximity below.    		 Figure 5 – (mapapps2.bgs.ac.uk)
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            Figure 6 - BGS ID: 370246 : BGS Reference: SS69SE345
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            Figure 7 - BGS ID: 370246 : BGS Reference: SS69SE345
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            Figure 8 - BGS ID: 370246 : BGS Reference: SS69SE345
  
The above 3 pages of borehole log SS69SE345 from the BGS website has taken multiple samples of different soil types. This borehole went to a depth of 18 metres. The log shows that the first 4.95 metres is made ground that consists of a mixture of soils. 0 – 0.5 is made up of Ashes, 0.5 – 1.5 is made up of a loose light grey fine medium sand, 1.5 to 2.55 was made of grey sand with layers of soft sandy clay. 2.55 – 3.5 is made of soft red/brown sand clay with a brick shale and 3.5m – 4.95m was made up dense bricks, ashes, sand and clay. The first 4.95m is not suitable to build on as it would not support the structure. Better ground starts after 4.95m, however my recommendation would be to go to the depth of 7.95m where the boulder clay starts. 4.95m – 7.95m is made up of dense brown sandy gravel with traces of sandy clay. 7.95 -18.6 is made up of stiff grey gravel boulder clay and this is a more suitable ground to build on. At 18.6m the drillers description is that grey mudstone was found, this continues to the end of drilling at 22m. There is over 10m of boulder clay, clay is a firm substance and is suitable to build on. Hot weather can cause shrinkage to the clay, I would recommend carrying out 7 boreholes across the carpark area (3200m2) before deciding on a foundation, this is advice I have taken from the constructor website. 
	Building area, m2
	Number of boreholes
	Subdivision area, m2
	Number of boreholes

	100
	2
	4000
	2

	250
	3
	8000
	3

	500
	4
	20000
	4

	1000
	5
	40000
	5

	2000
	6
	80000
	7

	5000
	7
	40000
	15

	6000
	8
	-
	-

	8000
	9
	-
	-

	10000
	10
	-
	-


            			Table 1 – (the constructor)




[bookmark: _Toc122002128]Hydrology 
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Description automatically generated]As mentioned above, there are water sources close to the site. The river Tawe is the closest primary water source. Swansea bay is south of the site which extends to the Bristol channel. The development advice map on National resource Wales state that the site is in zone A and “Considered to be at little or no risk of fluvial or coastal/tidal flooding” (NRW, 2022). The flood map shows the area as river and sea zone 3 stating a “combined 1% risk of flooding from rivers and the sea including climate change”. Again, this resembles minable impact, however with the site being so close to the sea and river please consider costal erosion in your survey.Figure 9 - zone A, NRW2022
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Description automatically generated]Figure 10 - sea and flood zone 3, NRW2022





[bookmark: _Toc122002129]Ecology
The Wildlife and Countryside Act 1981 protects all bird species while they are nesting. The nesting season runs from March 1 through August 31. Although there was no visible birds on site today. The removal of any vegetation or clearance work should take the consideration of possible nesting, especially if works were to take place between the mentioned dates.
Gov.uk state “Smooth snakes, sand lizards and pool frogs are designated and protected as European protected species are protected under The Conservation of Habitats and Species Regulations 2017”. Under Section 41 of the Natural Environment and Rural Communities Act (2006) all native reptiles are listed as rare and most threatened species. When making a planning decision, you must take the conservation of Section 41 species into consideration. Being this close to the docs and sea I would recommend also carrying out this report as these animals are prone to this location. I’ve researched the area for any bat reports and there seems to be no reporting of any bats in the sites proximity. The Conservation of Habitats and Species Regulations 2017 designates and protects bat species as European protected species, please consider this as a possible low risk.

[bookmark: _Toc122002130]Ground Gases
Kier were responsible for constructing the IQ building. A report by Kier from 2016 state that “ground gas monitoring has been carried on three occasions, with concentrations of CO2, CH4 and O2 and flow rates being recorded”.  I would recommend further monitoring/testing before proceeding with any excavations.

[bookmark: _Toc122002131][bookmark: _Toc121576479]Movement 
The Swansea town center and the surrounding marina area are easily accessible by vehicle from the site. Pedestrian access is also easily accessible on foot or bicycle with the costal/cycle path that runs through the site. My understanding is that the site will have minimal impact on pedestrian and vehicle movement/access. 
The nearest airport is Cardiff airport, or for private planes there is one located in the Gower peninsula. 
[bookmark: _Toc122002132]Storage
With site being close to water sources, I would ensure that the COMAH 2015 guidelines are abided. That all chemicals, fuels and secured correctly. A spill or leak could be of great risk to the environment and ground. I would also recommend inserting interceptors within the site boundary to separate waste and spillages. (HSE.gov.uk, 2015)

[bookmark: _Toc122002133]Additional Information
Although majority of the work above is my own research and experience. The IQ and Fforwm were built by KIER in 2016. The following link has access to all the online planning to include a further in-depth study. (Swansea IQ, 2016)


[bookmark: _Toc122002134]Foundations
If the foundations are correct, steel buildings provide strength, longevity, and durability. The correct foundation is essential to protect against damp problems, leaks and subsidence. With no actual evidence of sub soil conditions, and no structural calculations and judging by the nature and size of the building I’ve considered the above reports when deciding on a suitable foundation. I’ve taken into consideration the geotechnical study to consider the underlying strata, considering all affected layers from the borehole. I’ve decided that the best available bearing layer would be the clay (boulder), I would ensure that the foundation is embedded into the clay (most effective bearing layer). With good ground starting at a depth of 7.95 meters, shallow foundations such as a PAD, raft or strip are not a viable option. 
Considering the above information, I would recommend a piled foundation. In terms of achieving the required capacity for the projected column loadings, it is more likely to be more practical and safer. Due to the size and weight of the proposed building I would recommend using large driven tubular steel piles due to the poor soil conditions and unstable ground, friction piles would be a good option for further support. Friction piles are frequently utilised for large constructions and in locations where severe soil settling may occur. When tougher layers are too deep to reach, friction piles are acceptable because they produce most of their pile-bearing capacity through shear stresses along the sidewalls of the pile. The concrete Pile cap would cover the relevant area to build on, also ensuring the cap is reinforced with steel. I would also recommend using a block and beam floor. The pile foundation will increase the functioning of the foundation and reduce the risk of settlement. If the soil particles are washed away the structure should stay strong as most of the weigh is supported by the dense clay.
The piles should extend down to the depth of 7.95m to offer the best support. However, the piling works would be heavily reliant on additional boreholes/information, we would not want the piles to collide with any unexpected boulders that we are unaware of, this could cause damage to the piles. This pile system would also help assist with any wind loads, especially with the wind that would be coming from the Bristol channel. 

[image: ]Figure 11 - Pile foundation - Edwards.c
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Figure 11 – Pile foundation Edwards.C
[image: Pile foundations - Designing Buildings]Figure 12 - proposed foundation – designbuildings.com	
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Appendix 1 – Site walk through
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Appendix 1 - Edwards.C 8/12/22


Appendix 2 – Site walk through
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Appendix 3– Site walk through  
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Appendix 4– Site walk through
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Appendix 5 – site walk through[image: A parking lot with cars
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Appendix 6– Site walk through
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Appendix 7– Site walk through
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Appendix 8  

River running through the site, also includes the previous copper works 
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Welsh Tithe Maps - Browse (library.wales)



















Appendix 9 

Railroad running through site
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Appendix 10 - Borehole – SA1 area, Page 1 of 4 supplied by A. Nantel[image: Scanned image of the borehole log] [image: Scanned image of the borehole log]
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