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1.0 Introduction
A proposal to build a new restaurant and ice-cream parlour with a manager’s apartment has been created by a joint agreement between City and County of Swansea and Marriott Hotel. The proposed site is located in between the County Hall and the Marriott Hotel (see Figure 1). This building is believed to share parts of the car park with both of the existing adjacent facilities and will have a GIA (Gross Internal Area) of approximately 300 square meters at ground floor level. The contents of the building’s ground floor are as follow; restaurant, café bar, kitchen, food-stores, ice-cream parlour. A self-contained manager’s apartment and staff welfare facilities will be on the next level of the building.
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(Figure 1.0.1 – Google Earth Pro)
2.0 Historical Background
[image: ]The surrounding area of the site has changed considerably over the years; ‘Digimap’ and the ‘National Library of Scotland’ have maps dated back to the 1870’s to show the previous land use of this site. In the 1870’s – 1890’s there was a hospital situated where the County Hall is now, a prison which was known as ‘County Gaol’ and is still there today, however it is now known as ‘Her Majesty’s Prison’. North east of the site was a gas works factory and a coal yard and east of the site was a timber saw mill yard. A cul-de-sac called Dunvant Place was situated where the car park for the current hotel is and the proposed site area location seemed to be marshland.







(Figure 2.0.1 – Digimaps, Published 1870’s)
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(Figure 2.0.2 – National Library of Scotland, Published 1884)
In 1910’s-1930’s the school, prison; gas works factory and the cul-de-sac were the only buildings still there. The hospital had been replaced with railways and a canister works was built where the proposed site area is. Until the 1960’s nothing had changed on the maps.
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[image: ](Figure 2.0.3 – National Library of Scotland, Published 1921)







(Figure 2.0.4 – Digimaps, Published 1960’s)
The railways were demolished in the 1960’s and with reference to ‘Framework for Regeneration and Movement, January 2015, Taylor Chapman’ the South Dock got regenerated in the 1980’s. As shown in Figure 6 the County Hall was built in the 1980’s and the cul-de-sac had been demolished. Nearby, leisure centres and car parks were built. 
[image: ]Currently in the 21st century, a Tesco Superstore now lies where the old gas works factory was; the Marriott Hotel and car park now lies where the old canister works was and the County Halls now lies where the old railway was.






(Figure 2.5 – Digimaps, Published 1980’s)
3.0 Geology of Site
The bedrock of the site consists of mudstone, siltstone and sandstone and has a superficial deposit of blown sand. Both ‘Geology of Britain Viewer’ and ‘Digimap’ have confirmed this. The sedimentary bedrock was formed approximately 310 to 318 million years ago in the Carboniferous Period. The surrounding environment has been previously dominated by potential swamps, estuaries and deltas. Behind the site is where Swansea beach is and that consists of beach deposits such as silt and sands, these superficial deposits are medium to fine grained materials. The site and its surroundings also come under the classification of artificial ground / deposit. 
4.0 Site Investigation
After completing a desk study of the site, a preliminary ground investigation needs to take place to determine the extent and nature of the ground.  During the preliminary investigation, on site tests can be done to determine the soil type. To check for sandy soil, which is said to be on the site, by using the palm of your hands try and make a sample ball of the soil and if the soil is sandy, no dirt balls will form and the soil should crumble through your fingers. To check for silty soil, which is also said to be on the site, take a small amount of moist soil and rub it between the fingers. If the soil is silty it will stick to your fingers.
A detailed examination of the site and its surroundings needs to take place this may include; a detailed land survey, investigation of liability of flooding etc.  The desk study proved that only potential marshland and railways have been where the site is located and there has already been works after these were there, there is little risk of contaminated land. The current use of the site shows some vegetation, a private patio for the use of hotel guests and a modern cobblestone pathway to the beach.  It is important that the rock and soil profile and the groundwater condition must be established.
4.1 Planning
With reference to ‘Planning and Design of Site Investigations, Published 1986, J.M.Head’ the planning for the site investigation should be flexible in case any new information is found. The preliminary investigation should be done to ensure that the main investigation can be planned as accurate as possible and the main investigation needs to be completed before the works are finally designed. Before any works is carried out a quality management plan could be essential this includes a series of written procedures covering;
a) Personnel – ensuring all personnel’s have the correct training and qualifications for the job.
b) Equipment – ensuring the equipment being used is in full calibration and correct for the job.
c) Testing – ensuring accurate procedures are in place for observations and calculations.
Following all codes of practice for Methods of tests for soils for civil engineering purposes BS 1377-1:1990 – BS 1377-9:1990. Various constraints should be identified in the planning stage such as financial, time and utility to ensure unnecessary delay is caused. 
4.2 Safety
All works carried out must comply with the Health and Safety at Work Act 1974. Under the Management of Health and Safety Regulations 1992, firms employing five or more employees must implement a formal approach to safety. A detailed RAMS (Risk Assessment and Method Statement) must be completed to assess all the risks on site and to state control measures which are already in place. All personnel on site must be given the appropriate PPE (Personal Protective Equipment) to carry out the investigation, these include; safety boots, hard hat, overalls etc. (https://www.hse.gov.uk/)
Before any works get carried out on site, any services which could be under the site need to be located. When underground cables are damaged, people can be seriously injured or killed even if PPE is being worn. This can either be done by using cable locating devices or by getting in contact with utility services as they can provide plans indicating if there is any gas or electric cables underneath.  Safe digging practices should be used if the cables positioned have been determined. (https://www.hse.gov.uk/electricity/information/excavations.htm)
4.3 Type of Ground Investigation
With reference to ‘Code of practice for site investigations’ there are various intrusive methods that can be used to complete this site investigation such as excavations, boreholes, probing and geophysical surveying. The works to be carried out on this site are not significantly large as it is only a two storey building with a ground floor level of approximately 300 square meters.  After considering the type of works to be carried out and the desk study, a recommendation of to include trial pits and boreholes in this investigation has been concluded.
Boreholes can help determine the geology and nature of the ground and help obtain soil samples. The Geology of Britain Viewer stated the site was mudstone, siltstone and sandstone and because of this wash boring can used in the site investigation as it is best suited for sands, silts and clays, Wash boring is typically carried out using 65mm borehole tools and casing, the casing is used to support the sides of the borehole in the case of collapsing ground. The properties of the soil can be determined by carrying out standard penetration tests at the top and then at frequent intervals of depth, for sands and gravels the intervals are typically at 1m. This should comply with ‘BS EN ISO 22476-3:2005’ which is the code of practice for the standard penetration test. Euro code 7 specifications for the spacing of exploration use a grid that ranges from 20m to 40m.
[image: Image result for wash boring"] 






(Figure 4.3.1 – https://images.slideplayer.com/42/11285496/slides/slide_16.jpg)

Trial pits are effective of investigating shallow ground conditions and due to the building not being particularly large, a shallow foundation would be sufficient. Trial pits are also useful if contaminated ground is suspected, even though the historical background proved there were no coal mines or gas works on the site there was a hospital and a canister works nearby. The trial pits are usually excavated to a depth of 3.5m-4.5m using a hydraulic excavator and if personnel are required to enter these shallow trial pits then the sides must be supported e.g. metal frames, this follows ‘BS 6031’ which is the code practice for earthworks. By completing trial pits will allow for in-situ tests to examine the ground laterally and vertically. A maximum of two trial pits will be sufficient for the works to be carried out.
[image: Image result for deep trial pit"]






(Figure 4.3.2 – http://www.ryanbuild.ie/project-gallery/samsung-digital-camera-18)
4.4 Groundwater
Groundwater and its pressure need to be determined within this site investigation because it will have a profound influence on the behaviour of the ground during and after the works. All groundwater methods need to comply with ‘BS EN ISO 22475-1:2006’ due to the site having boreholes carried out on it, a method of groundwater determination which can be used is by observing the borehole itself. This is the simplest method and observations should be done at regular intervals until the water level has reach equilibrium. Another method which can be considered is using standpipe piezometers; this consists of either a pipe or tube with a porous element and should be at least 12mm diameter to allow for air bubbles.
[image: ]







(Figure 4.4.1 – http://www.geo-observations.com/piezometers)

5.0 Conclusion
After considering the historical background of the site and the type of works to be carried out, a recommendation of a raft or strip foundation has been concluded. All foundation works must be complying with ‘BS 8004-1’ which is the code practice for foundations.
Raft foundation is formed by reinforced concrete slabs of a uniform thickness of 150-300mm which will cover the area of 300 square meters. The site area would have to be levelled out and due to the geology of the site being silty/sandy, silty soil tends to retain water and moisture which will cause it to expand and could push up against the foundation. Raft foundations are suitable when the ground conditions tend to be poor and they spread the load over the whole area. Beams can also be included either above or below the raft to support it further from poor ground conditions.
[image: Image result for raft foundation design"]





(Figure 10 – https://www.diydoctor.org.uk/projects/rafts.htm)
On the other hand, sandy soils tend to drain easily and when compacted, can make a good soil to support the foundation.  A strip foundation is used to provide a continuous, level strip of support and is most suitable when the soil has good bearing capacity. The reason why a strip foundation has been recommended is because the two storey building is considered to have a lighter structural loading in comparison to others and strip foundations are best suited in this situation. This foundation type would use reinforced concrete.
[image: Image result for strip foundation"]





(Figure 5.0.1 - https://www.homebuilding.co.uk/foundations-cost-guide/)
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(replaced by sampling spoon during sampling operations)

Fig 1.3: Wash boring
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