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Site Investigation Case study
3.Introduction
The objective of this assignment is to take on the role of being a junior construction professional and initiate a site investigation for a project that entails the constructing of a two storey building. The ground floor will consist of a restaurant, café bar, ice cream parlor, kitchen etc. The above floor being a self-contained managers apartment and staff welfare facilities. The site is to be located between Swansea Civic Centre (formally known as the county hall) and the Marriot hotel.  I am to take a preliminary desktop study to come up with recommendations for the type of foundations that should be used for the project. 
4.Desk study
A desk study needs to be carried out before any work commences on the site, this is to highlight any issues that may occur during planning and excavating for the proposed project. A desk study will cover the site location, the geology, the historical use of the land, any services etc. 
I believe for this site the following aspects of a desk study are needed before any work commences.
Site location
The site is situated just off Oystermouth road grid reference SS653922, latitude 51.613292, longitude -3.9455155 and (according to UK grid reference finder website). Post code is SA1 3SA which comes up as the nearest post code on grid reference finder however I believe that the post code for the Marriot hotel which is SA1 3SS would be more applicable. The site lands in between 2 carparks. one belonging to the Swansea Civic Centre and the other the Marriot hotel. The 2 carparks are separated by a public footpath and some vegetation. Which you can see from a satellite image in appendix A.
  (UK Grid Reference finder) [10.12.19]
Site walk over
I visited the site on the 8.12.19. From my observations I gathered that the ground is quite uneven, with grass banks and vegetation separating the two car parks, which you can see from my images below. The site is also very close to a public footpath meaning that it would need to be cordoned off to ensure safety of civilians. The uneven ground, vegetation and existing tarmac and pathways means that the site would need to be heavily excavated before any works starts to get an even surface to work on. See images in appendix B.
 







5. Site History
The history of a site is important to check as it can unveil any potential problems that may occur during building. The sooner an issue is identified the quicker it can be dealt with which will result in less delays. 
From my research it has become quite apparent that in the proximity of Oystermouth road was a railway. The railway ran along the coastline and was built under an act of parliament in 1804. I believe it was initially used for the transport of coal from the Clyne valley, before coming what is thought to be the first passenger railway. I also learned that it would have been used to transport other minerals like limestone from the quarries in Mumbles to then be transported by boats all over the world. The line closed in 1960 and the only remaining structure is the black pill sub-station. There are also images which support the evidence that there was a railway in appendix C.
Coflein (2011), Carradice (2011)
Assessing my research leads me to think that the site may have contaminated soil. With the transport of materials such as coal and limestone it is likely that some of the minerals would have spilled out of carriages and contaminated the land. If the soil is contaminated then it may cause an interruption in the works as it will have to be assessed and dealt with in the correct manner, one remedy of de-contaminating the soil is chemical oxidation which converts contaminated soils into no hazardous soils. 
















6. Geology report
A geology report is one of the most fundamental parts of a site investigation. It gives us knowledge on the geology of the area and what lies beneath the ground which is very important when it comes to selecting foundation type. A geology report should be taken out before any work commences this allows us to plan accordingly for the project so that we can estimate how much it's going to cost to excavate, what materials will best be suited for the job, whether it will need shallow or deep foundations etc. 
Looking on British Geological Survey maps I can see that the bedrock for this particular site is mainly a formation of Mudstone, Siltstone and Sandstone. The setting of the site is in the form of swamps, estuaries and deltas. Looking at the superficial deposits of the site leads me to believe that the land has been formed by depositing of wind-blown sand. I also found that there has been a borehole taken from almost the same grid reference as the proposed site, the borehole was taken at 265390,192283. The borehole was drilled down 22 meters, the report confirms that the strata of the site is quite poor starting as fine sandy soil going down to “gravelly clay”. Gaining this knowledge will assist the plans when it comes to deciding type of foundations. There are also other boreholes in proximity of the site which could add knowledge and provide guidance on what foundation type should be used. Images of my findings are shown in appendix D and E.
British geological survey, BGS (2019)


7. flood zone report
It is important to research the area for flood risk. Knowledge of this will assist with planning as it may alter the structure of the building. Buildings that are at high risk to flood may need to be built differently with certain flood prevention remedies I.e. building on stilts. It can also influence the foundations of the build as if the ground is liable to settlement then it's important that your foundations are deep enough to withstand any movement. I did some research on the site and found that even though it is very close to the sea front that it is not at any high risk of flooding via fluvial or coastal/tiding. Evidence that backs this up is shown in appendix F. 
Natural Resources Wales, (2019)






8.Coal mining Report
It is important to analyze the proposed site for any mining activity. Mining activity can mean that there are empty voids below the ground causing it to be unstable, which can result in subsidence of a building. From my research I can see that the proposed site has no recorded evidence of any mining activity. The image below shows the proposed site doesn't come under any of the selected categories which show mine entry, abandoned mines catalogue, development high risk area, mine entry potential zone of influence, fissures and break lines, surface mining (past & current), past shallow coal mine workings and coal mining reporting area. This proves evidently that the area has had no mining activity and is therefore at no risk to subsidence from unstable ground caused by mining. An image that proves this evidence is shown in appendix G.
Coal Authority, (2019)

9. surrounding developments
It is essential to study the surrounding and its developments where possible. Assessing the surrounding developments can allow us to gain knowledge and help assist in planning as they would have had to go through the same procedures to gain planning. By studying the surrounding developments, you can find out what type of foundations, regulations etc. That they would have complied with. This can offer advice when coming to selecting foundation types for the proposed project. The site has many surrounding developments which can be looked at, one of which is the meridian tower (also known as the grape and olive). The meridian tower works started in 2006 and finished in 2008, was built by Latitude architects and stands at 351 ft tall. This would be a good development to look at as it has similar uses to the proposed project being as it contains a kitchen, restaurant and living quarters. As it is built in the proximity of the site proposed it is likely that the foundations used for this development would be suitable for the ice cream parlour. 
Skyscraper Page, (2019)












10. Building regulations
Building regulations are fundamental when it comes to planning a project. ‘Planning portal (2019)’ proposes It is vital that you comply with the regulations for the building to pass inspection and be fit for purpose. If regulations are not abided, it can result in prosecution. In support of Planning portal (2019) under section 35 and 35A of the Building Act 1984, the local authority have a duty to enforce regulations and if the contractor does not follow the regulations it could lead to prosecution in the Magistrates' Court where the possibility of an unlimited fine may be implemented. Building regulations set the standards for construction and ensure that fuel and power are conserved whilst also putting in requirements for access including disability access. 
Planning portal (2019), Legislation.gov.uk (2019), Local Surveyors Direct (2019)
Building regulations can be accessed on the Local Authority Building Control (LABC) website. All parts of the regulations are to be followed however from my research I believe that the parts listed below are more convenient to my role in this project.
· Part A – which contains information on Loading, Ground movement and Disproportionate collapse.
· Part C – which contains information on Site preparation and resistance to contaminants and resistance to moisture.
· Part E – which contains information on Protecting against sound from other parts of the building and adjoining buildings, Protection against sound within a dwelling-house etc. and Reverbation in the common internal parts of buildings containing flats or rooms for residential purposes
· Part M – which contains information on Access and use, Access to extensions to buildings other than dwellings, Sanitary conveniences in extensions to buildings other than dwellings and Sanitary conveniences in dwellings. 
LABC, ‘Approved documents and technical guidance wales’ (2019) 









11. Foundations
There are four types of foundations that are strip, pad raft and piled. These fall into two main categories, shallow and deep foundations. Shallow foundations are within 5 metres  of the surface and deep foundations are more than 5 metres. 
Strip foundations are suitable for soils that have a good bearing capacity. They are commonly used for foundations in dwellings, they are usually trench filled or reinforced using steel caging. 
Pad foundations are typically shallow foundations however can be deep depending on ground conditions. Pads are suitable for most sub soils and used to support single point loads. They are not recommended for loose sands and gravelly soils. 
Raft foundations are a form of shallow foundations. They are formed by using reinforced steel and shuttering. Rafts are used when ground conditions are poor so that the load of the building can be spread out. 
Piled foundations are form of deep foundations.  they are used to in poor ground conditions to transfer loads further down into the ground where the strata is harder. Piles can driven by percussive instruments or drilled. There are two types of piles which are displacement and replacement piles. Displacement piles are driven into the ground whereas replacement piles are a hole drilled out and filled with concrete.
Understand Building Construction, ‘Types of foundations’ (2019) 
12. Recommendations
I would recommend for a more detailed site investigation that it would wise to consider the history of the site. Evidently there used to be railway within proximity of the site which was used for transportation of materials and minerals which could have contaminated the ground. I would also recommend that there be survey carried out fir unexploded ordnance. Water works and sewerage as well as electricity and services need to accessible therefore a survey needs to be done as to where these services can be accessed. As there are existing buildings around the site that will have these services it should be quite simple to access.





13. Conclusion
From the research that I have gathered I can see that ground conditions at the prposed site are quite poor. The evidence from the borehole report tells us that down to 22 metrres the ground is made up if sandy and gravelly soils meaining it would be no good for a shallow foundation. My reccomendation for foundations at the proposed site wiuld be in the favour of piled foundations. Even thiugh the structure isnit a super structure the ground conditions would not suit any other type of foundation. I believe that if piles wwre not used at this site then it could be at risk to subside in the forseeable future as the gorund isnt of good enough quality to withstand the load bearing from the building. Sketches of piled foundations can be seen in appendix H.





















14. Appendix
Appendix A 
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UK grid reference finder (2019)

Appendix B
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Centre foot path separating 2 car parks                Civic Centre side of foot path 
 










[image: ] Marriot hotel side of footpath 
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Wordpress ‘The Swansea & Mumbles Railway’ (2019) 




Appendix D
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 British Geological Survey, ‘Geology of Britain viewer‘ (2019)
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British Geological Survey, ‘Geology of Britain viewer‘ (2019) 
(http://mapapps.bgs.ac.uk/geologyofbritain/home.html) [accessed 11.12.19]






Appendix E
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British Geological survey (2019)

Appendix F
[image: ]
natural resources wales ‘Flood risk map viewer’ (2019)




Appendix G
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Coal authority ‘Interactive map’ (2019)
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