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Introduction
The purpose of this study is to establish the ground conditions and foundation solution for a new building on Swansea Foreshore for City and County of Swansea / Marriot Hotels. 
The building is proposed to house an ice cream parlour, restaurant, staff welfare and a manager’s apartment. The building will share the surrounding facilities and car park. The first floor is estimated to be 300 square metres. 
The main objectives of the report are to:-
1. Assess the nature of the ground below the development site including type of materials, fill etc. as well as possible contamination and the risks associated.
2. Identify any geotechnical constraints to the development.
3. Provide recommendations for further physical site investigation works.
Scope of Works
This preliminary site investigation has involved a site walkover and review of BGS archive information including borehole records and maps. Contact with water, gas and electric providers. Potential risks determined by a desktop study. Building regulations I believe are most relevant to the site.  Lastly based on observations made throughout the report I will theorise a suitable foundation detail for the proposed building. 
Site walkover
The site is located between the Marriott hotel and Swansea County Hall. Upon visiting the site, I first noticed the greenery and small humps that would need to be removed to create a more level surface in which to put our foundation on depending on the style and extravagance of the design. Also, to put in place new paths, streetlights etc. From this we can see that this site area appears to be previously landscaped as part of the coastal path development from previous years. The land use around the site consists of hospitality, offices, car parks and a coastal path. During a quick visual inspection, the top layer of ground is soil and potential fill material. Further desktop study and geotechnical analysis will be needed to reveal the underlying geology which will determine which foundation will be needed and best suited for the building. 
Desktop study
A quick search online for the British Geological Survey (BGS) unveils a fountain of information we can use to determine the geology of the area. Using the GeoIndex tool on their website we can locate our site and view many types of information. One of which is boreholes. 
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Description automatically generated] https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.78054676.1442743532.1641136552-537525664.1641136552 – unknown
[image: Scanned image of the borehole log]The above map shows all boreholes in and around the area of our site. Although most of the borehole findings are restricted from public access there is one available which is most likely the closest to our site. 
Using the GeoIndex we can find the record for the borehole. This borehole was used for a proposed county hall in 1975. 
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http://scans.bgs.ac.uk/sobi_scans/boreholes/370246/images/10677923.html -unknown 
To summarise the information found from the borehole record. From original ground level of 9.18m to 4.23m there is 4.95m of made ground otherwise known as fill. Below this is naturally occurring substrata. 
At a depth of 5.70m ground water was encountered. As a further check we can used BGS to determine what areas have high and low chances of encountering ground water.
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This map above indicates different areas of groundwater vulnerability. The black circle is where our site it situated. By using the key, we can determine that the site is of a medium vulnerability. Although the site does sit on the border of high vulnerability which will be of note. This is also reinforced by the groundwater being found in the borehole record. 
Services
To determine whether our new build will affect current services I contacted water, electric and gas providers to inform us of any existing cables and pipelines that would potentially affect our build.
Western Power were the first to reply with this drawing. 
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The drawing provided illustrates that there are no major cables in the vicinity of our site. Although a further investigation will need to be completed with the use of a CAT scanner to make sure there are no other cables running under the site i.e streetlight cables etc. 
Next to reply were Wales and West Utilities who provided two drawings of the area.
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As you can see by the drawings above there are no gas pipes in the vicinity of the site but as noted previously, prior to any excavations taking place the site area will be CAT scanned to ensure no unrecorded services are affected.
Potential risks
Radon 
Below is a map indicating which areas potentially are at risk of Radon gas exposure.
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https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.78054676.1442743532.1641136552-537525664.1641136552 – unknown
As indicated map legend above our site is situated in a low risk area of 1-3%. 
Mining
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https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.78054676.1442743532.1641136552-537525664.1641136552
The image above shows that the site is not within a mining area. Although not much more information is available for public use online, further analysis will be required.  
Flooding 
Below is a map provided by Natural Resources Wales (NRW), indicating areas of flood risk.
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Our site is situated on the red arrow. Using the map key, we can determine the following. On the immediate site area, there is little to no risk of any flooding as a result of river, sea or surface water. The area adjacent to the Marriott hotel does however indicate a medium-high risk of flooding due to surface water. North of the site along Oystermouth road there is a low risk of flooding from rivers. 
Site investigation
Due to the desktop study conducted above these are the following tests and information I would recommend.
· Trial pits
Trial pits will be excavated in agreed locations across the site. Trial pits will generally be no more than 2m in depth and will assist with identifying the below ground make up. Samples will also be taken for analysis and testing for contamination which may be present. Contamination may include asbestos, radioactivity, oils and chemical substances. The results of this may result in remediation works being required which would require a remediation strategy to be prepared for approval. This maybe removal of contaminated material or capping.
Before backfilling, it would be beneficial to undertake percolation testing to assist in the decision regarding the surface water drainage strategy. This is done by filling the excavated hole with clean water from a bowser and the reduction in water level recorded over time in accordance with guidelines of BRE 365.
Upon completion of works all pits are to be backfilled and made good. 
· Boreholes
Boreholes should be undertaken in multiple locations around site to determine if the ground is all uniform across the site extents. Boreholes can sample far greater depths than trial pits and the records will indicate the varying underlying strata including any areas of fill (if present). The results of the borehole records will assist in determining what the ground can facilitate in terms of foundation and superstructure and if extra measures need to be put in place in order for the whole structure to be safe. 
· Unexploded ordinance (UXO) survey
Construction in Swansea requires an unexploded ordinance (UXO) survey. This is due to Swansea being a major target for bombing during World War 1 and World War 2. This is done to ensure there is no possibility of an explosive device being present and set off by construction works. 
· Coal mining authority report which will provide information on previous, present and future mining activities, location of any underlying coal seams, presence of any nearby shafts (capped or not) and previous claims for subsidence as a result of mining activities. This will allow the project Engineers to undertake a coal mining risk assessment regarding the proposed foundation design.
· Groundwater and Gas Monitoring – dependant upon the results of the trial pits and boreholes i.e. should below ground conditions suggest a possibility of generation of gases, gas monitoring may need to be completed. This would allow the foundations and floor slab to be designed with appropriate gas protection measures. Groundwater monitoring will confirm any variation in groundwater levels.

Most relevant building regulations to the findings of the desk study 
Building Regulations Approved Document A – Structure
Approved document A – Structure. Deals with loadings on a building and the construction of all structural elements such as foundations, floors, walls, roofs and also chimneys. These set of building regulations are an invaluable asset to any construction site.  
Building Regulations Approved Document C – Site Preparation and resistance to contaminants and moisture
Building Regulations Approved Document C – Site Preparation and resistance to contaminants and moisture contains all information on site preparation and treating and clearing any contaminated material. It also covers flood risks. All of these building regulations are essential to all construction sites. 
Building Research Establishment (BRE) Digest 365 – soakaway testing
BRE digest defines all the different designing and implementation processes of a soakaway system. It also has all the necessary information on how to calculate soil infiltration rates and talks about soakaway maintenance, inspection and the monitoring of its performance. 
British Standards Institution (BSI). 1999. Code of Practice for Site Investigations.
British Standards Institution (BSI). 1999. Code of Practice for Site Investigations is the code of practice for ground investigation and geotechnical design. This standard gives information on how to obtain the correct information for the site to determine what could affect the construction and design of the building.  

British Standards Institution (BSI). 2001. Investigation of Potentially Contaminated Sites 
British Standards Institution (BSI). 2001. Investigation of Potentially Contaminated Sites is used to ensure correct investigation, assessment and management of potentially harmful substances takes place on site. 
BSI Code of practice for the design of protective measures for methane and carbon dioxide ground gases for new buildings
This standard contains information on how to stop any carbon dioxide or methane from getting into any new building by giving multiple solutions. This standard ensures a safe environment internally. 

Foundation solution
As the archive borehole record indicates made ground (fill) and underlying sand strata up to a depth of 7.95m shallow foundations i.e. concrete strip foundations or pads will not be suitable as these are generally founded at a depth of around 1m below external ground level. Deeper trench fill foundations should generally not be used to a foundation depth beyond 2m as the deep narrow trench poses a risk of collapse especially in sandy ground conditions, and poses a health and safety risk, so again these will not be suitable. 
Therefore, at this preliminary stage I would recommend piled foundations are most suitable. Piled foundations will transfer the loads to the more suitable ground at deeper levels. A piling rig will bore pre-decided diameter holes into the ground to the required depth filled with in situ concrete. Ground beams will be cast over the top of the piles around the perimeter of the building and along any loadbearing wall positions, upon which a suspended ground floor slab will be used. This could comprise of either a precast solution (planks as indicated in sketch below), beam and block, or in-situ reinforced suspended slab.
Use of a suspended ground floor slab will also allow simple venting of the void that remains below the slab should any ground gas be encountered in the physical site investigation works when combined with an appropriate gas membrane and ventilation. 
















Typical detail
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