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Introduction
My desk study will take a look into the history of the site, any contamination that may have occurred on the site and my recommendations for the future of the site and the buildings foundations. The site is located between the car parks of Swansea Civic Centre and The Marriot Hotel on Swansea foreshore. The building is to contain a restaurant, café and ice-cream parlour; it will also include a manager’s apartment and staff welfare facilities. See Pictures below. (A, 2019)
First of all I will look into the history of the site and the surrounding area dating back as far as 1717 right up to the 1960s. I will also attach some photographs of the areas through these time periods. Then I will recommend the contents of the site investigation I believe should be undertaken and the foundations I believe to be appropriate for the build and site. 
The Site
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Swansea 1897 
[image: ] (national library scotland , 1892-1908)
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(google maps, 2019)
History 
The pictures above show Swansea in the 1890s and as it today 2019. There has been a considerable change to the area and the docks which is where our desk study will be focusing; Swansea Marina is just east to our site and the former South Dock which opened in 1859. (history point, 2012 - 2019) The first picture was taken off the National Library of Scotland and shows that a railway line called The Swansea and Mumbles line runs right through the area.  This railway was used to transport limestone, coal and iron ore from quarry to market. It became the first railway to carry passengers via horse draw trains in 1807 until 1896, then progressed to steam and then eventually to electric before closing in January 1960. (Lee, 2007) 
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Horse Draw carriages 1807 (alamy, 1807)
The dock and railway was used for various types of shipping from Copper in 1717 moving around 1.5m tons per annum by 1870. Coal exports of around 2m tons per annum. Tinplate 250,000 tones in 1895. By 1913 5.5m tons of trade was being moved through the docks and in 1918 we started to change energy resources from coal to oil. (Lee, 2007) This resulted in the need to install five large oil jetties along with the pipework and storage tanks in the docks. The dock slowly began to close from 1930, since the closure the docks have now become the centrepiece for re-development. This has now turned the area into a hub for community living and tourism.
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Swansea Mumbles Passenger Train 1960’s (jarvis, 1995)
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Kings Dock (swansea docks, 2019)
World War 11 during the Blitz in February 1941 over 56,000 bombs where dropped over 41 aches of Swansea, around 56,000 incendiaries and 1273 high explosive bombs. 230 people lost their lives. 857 properties destroyed. (J, 2019)	
[image: See the source image]
(vertansresources.org, 2014)
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PLUTO 1942
WW2 Pipeline Under the Ocean operation was (English Channel) was designed to supply fuel (oil) to France during the war. Oil facilities were vulnerable to an attack so PLUTO was designed to reduce the risk of loss. The task was to run pipeline between Queens Dock to Water-mouth the pipework was pumping 1500 gallons per hour and eventually lead to 1,000,000 gallons per day pumped across the channel. (vertansresources.org, 2014)
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Swansea Civic Centre 1980’s 
Swansea Civic Centres car park is built next to the site and was built on the same site as engine sheds along side Victoria rail station, the Civic Centre work began on 1979 and was completed in 1982.
Contamination
From the background and history of the site we could encounter several forms of possible contamination from pollution. This is because of the close proximity of the oil works and the rail tracks that could still be in place. There are several possible causes of contamination in the area however due to the fact we have other buildings being recently built in the area I believe that these are either none existing or low risk. From the desk study looking into the history of the site and surrounding area there could be contamination from Coal, Oil, Tinplate, Copper, and PLUTO (an anchor damaged the pipework). We could also come across train lines under ground. 
Site investigation
Borehole testing for the proposed new civic centre on Paxton Street, which is approximately 0.3 miles away from our site uncovered gas at 7.25m depth this meant the test had to be abandoned however other boreholes in the area have been able to go to a depth of around 24.5m. (bgs scans, 1975) The soil type seems to be consistent throughout each borehole and consists of ash, sand, gravel, stone, brick and boulder clay. I have come across 30 restricted borehole tests that are on the site we are building on however due to the restriction I cannot see the report from these. I have included the link to a borehole report that is right on our site, it is likely that our site investigation will uncover a similar if not the same report. This borehole went to a depth of 22m meters. (bgs.scans, 1975)
This Borehole gave us a reading of:
0.50 – Ash
1.50 – Light grey, fine-medium sand
2.55 – grey sand with layers of soft sand clay
3.50 – soft re-brown sand clay with brick shale
4.95 – dense brick, ash, sand and clay
7.00 – very dense brown sand with some gravel
7.95 – 22.00 – Stiff grey-brown gravely boulder clay
Water AM Level was at 5.7m. (bgs.scans, 1975)
http://scans.bgs.ac.uk/sobi_scans/boreholes/370246/images/10677923.html 
All these borehole tests have been carried out by Open Hole rotary drilling. 
It’s important to carry out a site investigation to determine the depth of the foundations, the load bearing capacity, potential subsidence or sinkholes and ground water. The site investigation is also to check the suitability of the site and sustainability and any possible changes in soil so the best construction method can be determined. Once the site investigation has been carried out we can then select the type and depth of our foundations, estimate settlement and plan the best construction method.  As there has been a lot of construction work carried out around the area such as the Civic Centre, Marriot Hotel and the 107m high, 29 floor The Tower, in Meridian Quay I believe we would have no issues with our build. 
There are 4 phases to achieve a successful site investigation which are:
· Phase one – Desk study
· Phase two – Intrusive investigation of soil and rock followed by analysis of geotechnical conditions and a formal report
· Phase three – Design
· Phase four – Validation and monitoring 
Recommendations for the site investigation:
1. Mining –The Coal Authority recommend that a mining report be carried out at the site. (underground, shafts and adits)
2. Natural Hazards – (Low surface water flood risk)
3. Chemical analysis of the soils for possible metal/oil contamination
4. Asbestos screen of ground soil
5. Groundwater – contamination with nitrate, silitation and nutrient enrichment of streams from soil erosion.
6. Radon – is possible in the area 
7. Collect data for Geotecnical report
8. Ground gas investigation
9. Geotechnical and Geo-environmental report 
10. Asses Roads and car parking
11. Potential unexploded bombs
12. Drainage 
13. Ordanance survey
14. Conservation
15. Ecology 
16. Waste 
17. Polution
18. BGS mineral sites
19. Industral land use
20. Hydrogeology and hydrology
21. Utilities
I have listed above 21 important elements of the site investigation that I recommend to be undertaken however given the history of the site. My recommendations are from what I have learnt during my lectures and speaking to collegues that are invloved in site investigation. (A, 2019)  (design and build site investigation, 2019) I feel that the most significant elements would be for our site investigation following my research above would be:
1. Geotechnical report
2. Geo-environmental report
3. Potential unexploded bombs
4. Drainage 
5. Site access
6. Asbestos report 
7. Groundwater 
8. Hydrogeology and hydrology
9. Polution 
10. Waste 
Building Regulations and Code of practice 
Building Regulations and Code of Practice sets out the standards and procedures that must be adhered to in order to manage the environmental impact of construction. Building Regulations 2010 cover the construction and extension of buildings. Many local authorities have a code if practice to apply to the development such as:
· Working hours
· Liaison with neighbours 
· Noise and dust
· Air quality
· Agriculture, forestry and soil
· Cultural heritage
· Ecology
· Settlement
· Land and landscape protection 
· Traffic & transport
· Waste management (Welsh Government, 2010)
The Code of Practice for foundations are clearly set out by the British Standard (BS 8004:2015). The British Standard gives recommendations for the design and construction of foundations. For the purpose of our site investigation I have listed the main Codes of Practice set out by the British Standard (Geoltechnical Design Info, 2015):
BS EN ISO 14688-1 Geotechnical investigation and testing – identification and classification of soil – Part 1: identification and description
BS EN ISO 14688-2 Geotechnical investigation and testing – identification and classification of soil – Part 2: Principles of a classification
BS EN ISO 14689-1 Geotechnical investigation and testing – identification and classification of rock – Part 1: identification and classification 
BS ISO 5667-11, BS 6068-6.11 Water quality – sampling – Part 11: guidance on sampling of groundwater’s 
BS 5930 Code of Practice for site investigation 
BS 6031 Code of practice for earthworks
BS 8006-1:2010 Code of Practice for strenthened/reinforced soils and other fills
BS 8500-1:2015 Concrete – Complementary British Standard to BS EN 206-1 – Part 1: Method of specifying and gudance for the specifier
BS 8500-2 Concrete – Complementary British Standard to BS EN 206-1 –Part 2: Specification for constituent materials and concrete
BS 10175 Code of Practice on investigation of potentially contaminated sites
BS EN 206:2013 Concrete – Specification, Performance, production and conformity
BS EN 295 Vitrified clay pipe sytems for drains and sewers
BS EN 771-1 Specification for masonry units 
BS EN 1999:2002+A1:2005 Eurocode: Basis of structural design
BS EN 1997-1:2004+A1:2013 Eurocode 7: Geotechnical design – Part 1: General rules
BS EN 1997-2:2007 Eurocode 7: Geotechnical design – Part 2: Ground investigation and testing (incorporating corrigendum 2010)
BS EN 12794 Precast concrete products – Foundation piles (Geoltechnical Design Info, 2015)
Foundations 
Foundations provide support for structures, transfer load to layers of soil or rock that have sufficient load bearing capacity. There is a wide veriaty of differant types of foundations for different types of builds and ground conditions. For the construction of the ice cream palour I would recommend Pile Foundations my reasoning being these foundations are deep and will transfer the load from weak, compressible strata such as what we have found on our site in SA1. I believe that the site is liable for settlement this is why deep foundations are needed to support the structure. They are slender columns or long cylinders and I would advise to use Bored piles that are supported due to the close proximity of the hotel which is only a few metres away from the site, this will keep vibration to a minimum and by providing a casing to support the soil as it is a cohesive soil. From my research I have noticed that several builds in the area are using Pile Foundations and as I advised earlier the boreholes shown very similier soil types. 
Swansea Civic Centre which is next to our site used Pile Foundations see pic.
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Swansea Civic Centre 1975 (R, 2019)
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Foundations used for Swansea Civic Centre 1975 (R, Forgotten houses, 2019)
I have attached some sketches of the Pile foundatiosn that I recommend for our site. These are basis stetches however this is only a recommendation.  








Conclusion 
The purpose of this case study was to look into the history of our site, recommend what would be needed for a site/soil investigation, to state the code of practice and building regs required for this and finally to scketch some possible foundations for the same site. The history of the site is the first place I started. I gathered as much information about what has passed throught the site. I started by looking as far back as 1717 here is where I came across a railway line which was first used to transport copper by horse draw carts then progressed to coal being moved by steam engine then onto passages using electric. 
In 1941 Swansea became victim to The Blitz, during 3 days Swansea was bombed an estimated 56,000 times. During this time a lot of damage was caused to the surrounding area especially the docklands, this raised concern of the potential unexploded bombs within the area.
Then I came across PLUTO (Pipe-Line Under the Ocean)which was a prototype pipeline streching from Swansea to Watermouth Bay which was designed to tranport oil to Normandy during the WW2. PLUTO became damaged by an anchor from a ship dried to dock in the area. This may have caused some contamination in the sea. 
And finally in the 1970s budiling work started on Swansea Civic Centre, the car park for the centre is on our site.  
By looking in to the history I was able to look at possible conamination on the site as well as evaluate what site investigation I thought would be best and highlighted the main elements to be undertaken on the investigation. Bearing these recommendations I looked in to the code of practice and building regulations for such an investigation and documented the British Standards that matched the investigation. Finally researched the types of foundations used within the area on other constructions and using previous Borehole reports decided that Pile foundations would be best for the site and our build. I am happy with the recommedations and feel they are the right choice. I enjoyed this research as it challanged me on the subject. 
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