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Swansea Foreshore Ice-Cream Parlour

Historical Background 
The proposed site we will be reviewing is a rectangular shaped plot of land which compromises of part of the Marriott’s car park to the North-East and the Swansea Library’s car park to the North-West. During a walk around the site on the 21st November I established that Swansea prison is located to the North of the site, the Marriott Hotel and Swansea Docks to the East, Swansea Bay to the South and Swansea Central Library to the West. 
[image: ]  [image: ]
Figure 1                                                                                                                              Author (2019)                                                                                                                                                                 
The red line I have illustrated on Figure 1 above indicates a pedestrian footpath, that I discovered on my survey, that runs directly through the proposed site. The footpath leads from the promenade on the beach through to Dunvant Place which can either lead to Oystermouth Road or to the Swansea Marina (Digimap, 2019). This footpath along with the Swansea promenade features the Swansea Bay Cycle Route 4 which is very popular among the public (Swansea Council, 2018). 
[image: ]Between the years of 1804 and 1960 Swansea Bay possessed a railway line that transported limestone from the quarries of Mumbles to Swansea (Swansea Docks, 2019). The railway line ran alongside the proposed site we are investigating for many years and was used frequently before its closure in 1960. As you can see in Figure 2 the 1910 map shows the site to be covered entirely by railway sidings servicing the Prince of Wales Docks. The areas surrounding the tracks consisted of industrial units and engine sheds (Figure 2) which can lead us to assume that ground below the site may be contaminated with fuel or oil. Furthermore, anecdotes from local residents have led me to believe that there may still be some electrical connections located underground. (Digimap, 2019)
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Figure 2
Figure 2 also indicates that there was a mill located to the left of the Swansea Marina. The presence of a mill could indicate that there was previously a mine shaft beneath the site, which could cause for an unstable stratum. 
In the 1940’s Swansea Bay endured Wales’ heaviest bombing raid of the Second World War. 41 acres of the town centre was destroyed and was sent to rubble with 857 buildings being demolished and 11,000 properties being damaged (Iwa Wales, 2016). To date live bombs are still being recovered from around the city and may be located within our site boundary.
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Figure 3
The British Geological Survey revealed to me that the bedrock of the site we are investigating consists of mudstone, siltstone and sandstone of the South Wales Middle Coal Measures of the Carboniferous Period. Superficial deposits are indicated to overlie the bedrock across the site, and are indicated to be Sand and Gravel of the Raised Storm Beach Deposits of the Quaternary Period (British Geological Survey , 2019). As these soil materials have a low bearing capacity and quite loose they will need further compacting and a suitable foundation to help balance the weight of the proposed ice cream parlour.
The Coal Authority demonstrated that mining is not an issue within the proposed site and that the substrata should be suitable to build on. Also, as we can see in Figure 4 below, the level of radon gas within the Swansea area is only around 3-5% which is not an issue. (Timberwise, 2007)
            [image: ]                 [image: ]
                Figure 4
Recommendations
As the public pathways that I mentioned above are in very close proximity to the site, if construction work was to go ahead, several safety measures would need to be instilled to protect the public from harm. This may include signage, mesh fencing panels, locked gates, site boundary barriers etc. If the proposed construction work would completely obstruct the pedestrian pathways then new walkways would need to be considered, adding to the cost of the project. 
As Swansea Bay used to possess a railway line that ran through our proposed site, there may be buried electrical connections present. If possible, the old electrical supplier who installed these electrical cables should be contacted for the underground service drawings. However, if these are not available work should proceed with caution and a close watch should be kept for their presence. A cable will only be located when it is exposed during digging and can be found at any depth. Injuries may be caused by an explosive effect if live wires are penetrated and can include severe burns or electrocution. Safety equipment such as hard hats, protective goggles and fire-resistant clothing should be worn as a precaution when on site. (Health and Safety Executive, 2014)
[image: ]Furthermore, the soil on site may be contaminated with fuel or oil from the railway. Therefore, a sample of the soil should be taken from a borehole and for a more in-  depth analysis a few slit trenches may need to be dug in different locations around the site so more samples can be taken and so the layers of soil can be reviewed easily. If the soil sample comes back positive for contamination, then the soil will need to be removed and sent away for treatment before being used. Contaminated soil contains harmful chemicals that present a risk to human health and the environment and there is a legal obligation to ensure no harm is endured. Therefore, if contamination is discovered it must be treated right away, although this process is a very expensive one and will considerably add to the cost of a project. (British Standards Institution , 2011)Example of an old slit trench (Hoy Orkney, 2019)

 Historic maps of the site indicate that there was a mill within close proximity. This could indicate that there was previously a mine shaft beneath the site which could cause for an unstable stratum. Historic documents should be reviewed to see if a mine shaft was present and will affect the build. If the presence of a mine shaft is clear, then an excavation will be needed to establish the depth of the shaft. If the mine shaft is relatively deep, then I would recommend it be filled with concrete to ensure there is a stable surface to build the ice cream parlour on and prevent collapse. 
To date bombs are still being discovered within the area of Swansea after the bombing in World War II. Recently in 2017 a street within Swansea was evacuated after an old bomb was found within a pub. Most of the new builds located in Swansea Bay have required a bomb survey before building could begin on the site, to eliminate any risk of building on top of one. I would recommend a bomb survey be carried out within this proposed site boundary as it is located within one of the heavily bombed areas of Swansea. (Star, 2017)
[image: ]
Swansea Bay Bombing (Flickr, 2012) 

Building Regulations/Codes of Practice 
The Building Regulations 2010 document assisted me with contamination and how to deal with the presence of it on site. It informs the reader on the remedial measures that need to be taken and which local authority needs to be notified of the presence of the toxic chemicals. The document which was instilled by the Government, informs about on-site preparation and resistance to contaminants and resistance to moisture. (GOV, 2010)
Furthermore, the Health and Safety Executive 2014 advised me on how to deal with the health and safety of pedestrians in proximity of the site and what methods need to be taken to protect them. They also informed me of how to deal with disused electrical cables underground in a safe measure while remaining safe. (Health and Safety Executive, 2014)
The British Standards Institution was a very useful source for me in terms of land pollution and buried structures such as mine shafts. They informed me what measurements will need to be carried out if a mine shaft is discovered and how to handle contaminants on site. (British Standards Institution, 2011)
The GOV website provided information on safe access to buildings. This helped me with my recommendations on how to safely deal with the footpath that runs directly through the site and what safety equipment will be needed to prevent any risk being caused to the occupants of the pathway. 
Foundation
[image: ]The British Geological Survey and my walk over survey revealed to me that the bedrock of the site we are investigating consists of mudstone, siltstone and sandstone. As these materials are quite weak in strength a suitable foundation will be needed to help hold the bearing capacity of the ice-cream parlour. One appropriate option for a foundation could be a raft foundation. Raft foundations are a large concrete reinforced slab of uniform thickness which can support several columns and walls. The slab is spread out under the entire building to spread out the bearing capacity of the building’s weight and is considered to ‘float’ on the ground. This kind of foundation works by distributing loads over the entire area of the site. So, the loads transmitted to the soil are considerably reduced. This type of foundation is suitable where ground conditions are poor, settlement is likely, or where it may be impractical to create individual strip or pad foundations for a large number of individual loads. Therefore, this type of foundation would be suitable for our project as the soil is soft and loose and has a low bearing capacity. If this foundation were to be used the soil would need to be removed down to the correct depth, the foundation bed would need to be compacted by ramming, reinforcement would need to be laid on spacers over the foundation bed and the concrete would then need to be poured over the foundation.  The foundation may also be stiffened by ribs or beams built in during construction which can add extra strength and rigidity to the foundation. (DIY Doctor, 4)
 [image: ]
The above diagram demonstrates a raft foundation. As the diagram illustrates, this style of foundation features reinforcement cages at the corners of the slab, underneath each column, this helps to reduce the pressure on the weak soils underneath. 
[image: ]Another foundation option could be a pile foundation. A pile is a vertical structure of a deep foundation, driven or drilled into the ground. They transfer the loads of the superstructure through weak compressible strata onto stronger, more compact, less compressible and stiffer soil or rock at depth. This increases the effective size of a foundation. Piles are usually used singly but are formed into a group or cluster. The load is distributed over the heads of the piles by means of reinforced cast in situ concrete pile cap. Piles are typically made from steel or reinforced concrete or sometimes timber. Piling is typically used for larger structures, and in situations where soil is not suitable to prevent excessive settlement – Such as loose gravels and sands.
However, I would recommend a raft foundation over a pile. A raft foundation is quicker and easier to build as it doesn’t require specialist builders like a piled foundation. Also, a raft foundation is much cheaper to build, and would reduce the cost of the project significantly.
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