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1.0 Executive Summary
This report aims to identify the feasibility of an ice-cream parlour/ Café being built on Swansea foreshore. By constructing a number of site investigation recommendations which will focus on ground investigations and site history to determine the viability of the plan. 
2.0 Terms of Reference
2.1 The principal focus are:
2.1.1 Produce a desk study that will outline the key historical information about it the site. 
2.1.2 Through the information gathered in the desk, put the findings into a list of recommendations for what the site investigation should involve.
2.1.3 Focus on the relevant building regulations / codes of practice.
2.1.4 Suggest the suitable foundation method that should be used, taking into account all of the above. 
2.2 The report was constrained by the information given and researched and the need to complete it by 13th December 2019. 

3.0 Procedure
This section identifies the research sources used.
3.1 The research included secondary sources on the subjects of ground investigation and foundation design from websites and textbooks set out in the references.


4.0 Findings
4.1	Site Information

When conducting a site investigation there is a process in place that must be completed in order to produce an accurate investigation, which will ultimately determine the foundation to the building in question. The purpose of a site investigation is to give a preliminary overview of the site through a desk study which is then followed by a detailed report based on initial the assumptions made. This will ultimately give us our final recommendations for what the foundation type will be most appropriate.  

4.1.1	Site location & Current Use

The proposed area is located in the centre of Swansea at SA1 3SA. It currently consists of two carparks; the car park to the west belongs to Swansea Council and is currently used as parking for the civic centre. The car park to the east belongs to the Marriott hotel and is used for Hotel guest parking. To the immediate south of the site is Swansea bay whilst to the North is another council owned car park, often used by the residents of the SA1 area. It’s was possible to pin point the exact location of the site from a visit which made on the 24th Nov, also through the use of grid reference finder which gives an accurate location and birds eye view of the site.  
An example of the site location as seen UK grid reference finder can be found in Appendix 1. The image is an example of how UK Grid reference finder can be used to get an understanding of the site location and also the area size that we are working with.





4.1.2	Proposed Development

The development is to compromise both car parks of the Marriott and Civic Centre and a public walkway, which leads from the beach promenade to Oystermouth Road as shown in appendix 1. 

4.2	Desk Study

4.2.1	Site History
The 1945-46 ordnance survey found in the Swansea civic centre archives department shows that this site previously was occupied by numerous railway lines and engine sheds. These railway lines were put in place to service the Prince of Wales Docks that were built in the 1900 as shown in appendix 2. By 1979, the railway sliding and engine sheds had been removed and several industrial units were constructed. The records also indicate that across the road previously where the current Tesco is currently located was a Gas works and around a mile to the east was a saw mill. 
An example of the ordnance survey can be found in Appendix 2.

4.2.2	Geology

The Bedrock underlying the site is mudstone, siltstone, sandstone and gravel according to the geology of Britain Viewer[endnoteRef:1]. The site is located on the beach front so there will be a lot of sand courses. This will be a crucial factor to consider when determining the foundation type for the building. [1:  Article title: Geology of Britain viewer | British Geological Survey (BGS)
Website title:Bgs.ac.uk
URL:https://www.bgs.ac.uk/discoveringGeology/geologyOfBritain/viewer.html
] 


4.2.3 Mining and Radon

Information gathered from the Coal Authority internet resource [endnoteRef:2] shows that there is a negligible risk of the site being affected by historical underground mining. Similar with radon levels in the area being between 1 – 3 %[endnoteRef:3]. However, as previously railway lines and engine sheds were once used in the area, potential oil leaks may have contaminated the soil so that means there is still a possibility of contamination  [2: Article title: Interactive Map Viewer | Coal Authority
Website title: Mapapps2.bgs.ac.uk
URL: http://mapapps2.bgs.ac.uk/coalauthority/home.htm]  [3: 
 Article title: UKradon - UK maps of radon 
Website title:Ukradon.org
URL:https://www.ukradon.org/information/ukmaps] 


4.2.4 Ground Water 

Given the close proximity to the sea, you are likely to see a high water table content; this will prove difficult when constructing foundations. To assist in constructing foundations in areas of a high-water table, methods of sheet pilling and diaphragm walls may be utilised. Examples can be found in appendix 3. 

4.3	Site Investigation

The site investigation for the selected location should be focused around a number of key areas;
A way to gather information on the geotechnical assessment of the subsoil conditions and an analysis of the engineering and environmental considerations related to a selected development. (Toll, D, 1997)[endnoteRef:4].   [4: 
 Toll, D. (1997). Site Investigation. 
Available: http://community.dur.ac.uk/~des0www4/cal/roads/si/si.html
Last accessed 15th Feb 2019] 

Ground investigation examines the principles of soil and rock mechanics to look into conditions and materials below the surface. Ground investigations help to establish the relevant engineering properties and allow the ability to establish the stability of natural slopes and man-made soil deposits; assess the risks posed by site conditions and design earthworks and structure foundations. (Shah, S 2019)[endnoteRef:5] [5: 
 Shah, S. (2019). Geo Technical Engineering and Foundation Engineering.
Available: https://www.aboutcivil.org/geo-technical-foundation-engineering.html.
Last accessed 15th Feb 2019.
] 


Given the information established in the desk-based study, it is recommended that in the site investigation the following techniques should be implemented: 

· Trial Pits – This is a means of investigating shallow ground conditions to help understand the soil profile. A process that is carried out by stripping away layers of soil at a time from ground level which will eventually form a short trench. An effective method as it is a relatively low cost method of ground investigation and can achieve a good coverage of the site within a short period of time. This can be done through using machines or just simply by hand. Soakaway tests are often carried out during the trial pitting investigation to establish infiltration rates. A much more cost friendly method than boreholes however they do not offer the same depth of analysis.

· Soakaway tests - Are often carried out during the trial pitting process to establish the hydrogeological properties such as infiltration rates. These tests will show us whether the ground is permeable or not. Anon. (2008)[endnoteRef:6] Gopal Mishra explains that ‘when a soil mass is subjected to a compressive force, its volume decreases. The property of the soil due to which a decrease in volume occurs under compressive force is known as the compressibility of soil.’ (Mishra, G. (2019) Given the high sandy content of the soil you would expect the ground to be permeable, however, as this is made ground and currently a popular walkway for the public, the ground will have been disturbed over the years and could indicate a high chance of the ground not filtrating properly. This test it will also determine which discharge solution will be needed, e.g. soakaway system or pipe. This is important because there is a big difference in cost and time between each method. [6:  Anon. (2008). Soil Permeability. 
Available: http://www.geotechdata.info/parameter/permeability.html. 
Last accessed 10 April 2017.] 



· Boreholes – Through using boreholes we will be able to extract a number of conclusions from the soil, it will not only show the soil profile up to the required depth but ultimately it will allow us to see our foundation solution. Given the location it would generally suggest that the results would show a high level of fine sands and gravel.

Given the location of the site being a ‘Brownfields site, these are likely to contain more contaminants which as a result need to be controlled and the core purpose of this investigation should be to mitigate the risk of threat to humans. Given the historical background of the site there could be a number of potential contaminants. Techniques that can be used to understand the contaminants in the ground; 

• Gas Monitoring – Given the evidence showing that there were a number of key railway lines that passed through the site, this could mean there is a potential risk of radon gases and chemicals such as hydrocarbons in the ground that may be a result of oils that could have leaked into the ground from the trains and engine sheds. From the gas monitoring tests, we will be able to see if the soil is contaminated and whether protection measures would need to be implemented in order to mitigate the risk. For example, if radon is present we install a radon barrier under the slab of a building to prevent it getting into the building.

When there is a potential risk of other contaminants like hydrocarbons or arsenic, measures such as upping the spec of the water pipes (which can be an expensive method) can be used to stop contaminants getting into pipes. 

• Soil Sampling - For the green PQS areas that surround the site where there may be children playing, or perhaps a public sitting area, a cap of 600mm of clean soil can be put down.  

• Bomb Survey – Due to Swansea docks being a highly targeted area during the WWII, this could present a potential risk of there being unexploded bombs in the area as the docks are just a short distance from the site. As seen in the appendices is a photo attained from the Swansea archival centre of the area in question during the war, see appendix 5 for an image of the nearby docks during this time.

• Sharp survey – A sharp survey should be carried out of the surrounding area due to a high number of drug related crimes that have been reported in the area according to “Crime in my area”[endnoteRef:7].  [7:  ] 



4.4	Building Regulations and Codes of Practice

Building regulations / Codes of practice –Section 1 of the document outlines the key sections required within a site investigation, breaking it down into stages which help provide the structure to my recommendations. It also brings attention to areas that are almost essential to include within the report. 
According to the ‘Site preparation and resistance to contaminants’ or ‘Approved document C’ (HM Government, 2010) [endnoteRef:8] Section 0 part C is ‘Land affected by contaminants’ and given the number of potential contaminants on the site it is crucial that this element is highlighted within the site investigation. Within these building regulations it states, the best way to manage any potential pollutants is to carry out a ground investigation. Through gas monitoring and soil sampling we will get full understanding of any potential pollutants. If the land is confirmed to be contaminated then it is noted that the local authorities should be made aware.  [8: 
   HM Government (2010). The building regulations 2010.  Site preparation and resistance to contaminants and moisture. England, pp.9, 10,11,12,14. 
] 

Following this, Part 2.8 of document C states the ‘Stages of risk assessment’. This gives a detailed step-by-step process of to how to identify a hazard and gives an evaluation of the risk of the contamination to receptors, ultimately deciding whether the risks are acceptable or unacceptable. This is followed with how to remediate these effects.


4.5     Foundations

Given the location of the development and the data available, the geology of the site consists of the mudstone, siltstone, sandstone, with a large amount of sand. Given the characteristics of these soil types, we are likely to find that they lack bearing capacity. As previously mentioned within this report, in order to understand a soils bearing capacity, a plate load test will have to be carried out. If the test results are poor, this will result in the surface soils not being suitable to support the loads imposed by the structure, and therefore those loads will need to be transferred to deeper layers of soil with higher weight bearing capacity. Crawford, N. (2014).[endnoteRef:9] [9:  Crawford, N. (2014). Different types of House Foundations. 
Available: http://homeguides.sfgate.com/different-types-house-foundations-8753.html
Last accessed 26 May 2017.
] 

See appendix 3 & 4 to see the illustrated differences between the bearing strength of shallow and deep foundations.

[bookmark: _Hlk26880135]Given this, it is recommended that bored piles would be the most suitable foundation for this site, see appendix 5 for a sketch of a pile foundation. A foundation is described as piled when its depth is more than three times its breadth. Anon (2016c)[endnoteRef:10]. With this chosen method, it has a number of advantages that suit the site location. Given the close proximity of the site to both the Swansea civic centre and the Marriott hotel, it does not produce large amounts of vibrations and noise level that other pilling methods would due to the different drilling method that is involved. This is favoured as any vibrations could have an impact on the building’s foundations nearby.  Bored piling also means that the pile length can be extended into any soil type and beyond the moisture and seasonal variations. [endnoteRef:11] This is preferred given the difficult subsoil conditions.  [10:  Anon (2016c). Pile Foundations. 
Available: http://www.concrete.org.uk/fingertips-nuggets.asp?cmd=display&id=348
Last accessed 26 May 2017.
]  [11:  Article Title: Bored Piles and Their Advantage In The Construction Of A Vertical Building
Website title: Medium
URL: https://medium.com/@groundengineeringltd/bored-piles-and-their-advantage-in-the-construction-of-a-vertical-building-7db534321ce0] 


Although it is recommended bored piling is the most suitable foundation method, there are however limitations, one of which is the risk of damaging the rig due to obstructions in the ground. As this is a brownfields site, there has been a lot of previous industrial use as identified within the desk study in the area and could result in issues arising when digging the holes for the rig. However, should there be issues like the above, they will be identified in the site investigation through the use of the trial pits and boreholes and as a result of this it will tailor the foundation solution.  
It should also be noted that this method is one of the more expensive methods of foundations, should there a budget in place this would be something to consider. 

5.0    Conclusions

As established in the site investigation, the area selected does prove to be a suitable location for an ice-cream parlour / Café due to its easy access from the beach and main road, however there are a number important factors that need to be considered. Given the site history and potential contaminants, they may be a number of measures that will need to be implemented in order to make it safe and viable to be used as a public area. The other big issue lies with the geology of the site, this may prove costly as implementing methods such as bored piles as a way to provide a secure foundation, and however, it will also be one of the most costly. The ideal sea front location may provide the beautiful views and easy access but it will also come with a price, this plan is most defiantly viable from a construction perspective given the right measures are implemented regarding the foundation and contamination correction measures, but whether it is financially viable would need to be determined by a QS.























6.0    Appendices

Appendix 1
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