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Introduction
Throughout this essay I will be doing a site investigation as a junior construction professional for the city and county of Swansea, the site investigation is to create a new restaurant and ice-cream parlour (with manager’s apartment) on Swansea’s foreshore. This essay will include a desktop study of the proposed site, how a site investigation is performed, my recommendations for a ground investigation, my recommendations for a suitable foundation and what building regulations I have used to derive my information.
Desktop Study
1. [image: ]Location of site on published maps and charts;





2. Aerial imagery of suitable spatial scale, all dated and geo-located where appropriate;
[image: ]







https://www.google.com/maps/@51.6133584,-3.9452775,64m/data=!3m1!1e3 
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3. Site boundaries;
[image: ]
4. Topographic map and natural drainage features;
[image: ][image: ]
https://en-gb.topographic-map.com/maps/dr1/Swansea/ 
5. Obstructions to sight lines and ship/aircraft movement, for example transmission lines;
There are minimal obstructions to sight lines, as there is a small group of trees in the surrounding area but other than that there are no other obstructions to sight lines.
6. Indication of obstructions below ground;
[image: ]
[image: ]
From looking at a geological survey, I can see the ground is made ground which comprises of mainly colliery and mineral smelting spoil, also some road and railway embankments.
7. Indication of the possible presence of Unexploded Ordnance;
There will be a need for an unexploded ordnance survey as during WWII, Swansea was targeted for bombing and was bombed for 3 days so there is a possibility of an unexploded bomb being in the ground.
8. Routes of services/utilities or infrastructure including underground or over ground pipes or cables;
There are currently no underground services/utilities or over ground pipes or cables on the proposed site. However, there are 2 car parks within the site boundaries.
Historical background of the site
Looking at the desktop study, I have learnt that the proposed site currently has 2 adjacent car parks and the land is built on solid concrete foundations. The area itself has not been built on before however there used to be railway lines near the site which may cause problems when doing a site investigation or putting in the foundations for the building. The ground itself is of made ground which tells us that the natural and undisturbed soils have been replaced man-made or artificial materials. The ground may be composed of imported natural soils and rocks.

Detailed site investigation
A detailed site investigation is used to determine the impact of former land use activities on site and how there could be complications or possibly bring the entire construction to a stop. A detailed site investigation involves sampling and analysing the soil in different areas on site, you can choose the areas randomly or choose areas that you believe have been impacted from former land use or contamination. The sampling and analysis plans are often based on multiple factors such as: - The location and type of storage, the transport of the contaminant and site topography etc. The sampling techniques that can be used range from simple soil grab samples to the use of drill rigs which penetrate the ground to collect samples of ground water and soil at much greater depths. The results obtained from a detailed soil investigation are then compared to soil contaminants standards which have been developed for the protection of human health. 
My suggestions for the site investigation on the proposed site would be to start off with their own desktop study, by researching through archival records and maps. After a desktop study the next step would be to do a walk over of the proposed site, whilst doing the walkover it is important to look out for wet marshy ground, ponds or wells, signs of slope instability (for example there are trees on the site, see if the trees are bent compared to the ground slope), the presence of any previous mining such as disused mine shafts and open cast mining, finally to look at the access to the site and how easy it is to access for larger vehicles or machinery. After completing both the desktop study and the walkover, the next step would be to start planning a site investigation, when planning the site investigation, you should answer these questions;
· “Is the succession of strata known over the whole site and is there correlation across the whole site known? What measurements of depth dip and outcrop are required to clarify the stratigraphy? 
· Are the different strata homogeneous over the site or do local variations exist? Are there more complex areas of strata that require investigation or closer examination during construction? Will there be areas where the excavated material will be unsuitable for fill and will need to be replaced? Are there areas where needs to be assessed to ascertain working methods?
· Are there ground structures that need closer examination - for example the extent of disturbed strata, the location and extent of natural cavities and mine workings, their liability to cause subsidence or movement, the extent and depth of surface movement and instability? Are there likely to be any undetected structures?
· Will any part of the route be subject to flooding? Will ground water lowering methods be required during construction?
· Do requirements for the carrying out of special in-situ tests or the taking of undisturbed samples affect the conduct of the qualitative investigation? 
[bookmark: sampling]My recommendations for the ground investigations would be to use a cable percussion (Shell & Auger) drilling rig, as there is good access for the rig to get on site and it can get deep enough to sample the soils underground and also if the ground is strong enough to see what foundations would be needed when starting the build. Whilst in the process of doing the ground investigation, make sure not to just use one sample from the site at one area, use multiple samples from the site covering different areas and all the different soil types on site. After obtaining the samples we will then see what the ground type is made of and what foundations would be suitable to use for the building. The sampling procedures varies on the type of strata that is obtained from the investigation that has taken place, “A recommended sampling procedure is listed below:
Clays: Normally need undisturbed samples
· U100 every 1.5m or change of stratum. Blow count and penetration should be noted.
· If unable to obtain a U100 then bulk samples as above.
· If U100 does not full penetrate SPT test is required.
Sands & Gravels: Undisturbed samples are not practical due to the lack of cohesion.
· SPT every 1m or change of stratum. Number of seating blows should also be recorded.
· Bulk samples to be taken between SPT's.
Silts:
· Alternate SPT and U100 samples at 0.75m intervals
Rock
· SPT on penetrating rock, every 1m and change of stratum where possible
· In softer rocks (Chalks, Marls) U100 may be possible
· Rock must be penetrated at least 1.5m to ensure it isn't a large cobble
· Obtain permission from Resident Engineer before pulling off-site
· If SPT refusal (>50 blows) record number of blows and penetration
Finally, after all these results have been gathered, the last thing to do is to form a site investigation report. The report should answer all the questions laid out in the planning phase of the site investigation, it should also include an assessment of the viability of the proposed site and suggest any alternatives that are required. Included in the report should be the locations of all sampling areas such as; boreholes, trial pits, other excavations and their logs. The logs will then give as much information as possible about the soil and rock structure for the proposed site.
Building regulations/ codes of practice
Whilst deciding on my recommendations for the site investigation, I had to make sure I followed the building regulations and codes of practice. The building regulations and codes of practice I used are as follows; - 
· British standard guidance BS:5930 
· British standard guidance BS:10175
· British standard guidance BS:1981
Suitable foundations
What is a foundation and how does it play its part? The foundation of a building does four main things when it comes to its contribution to the building, these four things are as follows;
· Transfers loads safely to the ground
· It spreads the weight of the building
· It carries the weight of the building
· It provides a flat surface in which to build on.
There are 4 types of foundations that are available to use, such as strip foundations, pad foundations, raft foundations and piled foundations. From learning about the design of the building and it’s use, and how the soil and rock formation is on the proposed site, I would suggest using raft foundations.
Raft foundations are formed by reinforced concrete slabs of uniform thickness (usually 150mm to 300mm) that cover a wide area, these foundations are often the entire footprint of the building. These foundations are suitable for poor ground conditions, settlement is likely to occur, or where it is impractical to use strip or pad foundations for a large number of individual loads. Raft foundations spread the load imposed by a several number of columns or wall over the area of the foundation, sometimes these foundations can be considered to ‘float’ on the ground as a raft floats on water, hence the term ‘raft’ foundations. Raft foundations may incorporate beams or thickened areas to provide additional support for specific loads, these foundations are typically used on soft or loose soils which have a low load bearing capacity. Raft foundations work by distributing loads over the enter area of the site, so the loads transmitted to the soil are considerably reduced as it is spread [image: ]over a wider area than other types of foundations. The raft foundations would be particularly good for this proposed build as it is a low-rise building which is wider than it is in height, meaning that these foundations cover the area of the building and can continue to spread the load across the entire area without too much stress on the foundations.
Conclusion
In conclusion, we can see a full desktop study, recommendations for a site investigation and suitable foundations to be used on the proposed site. The most significant part of the site investigation would be the ground investigation and retrieving the samples of soil and rock (if any), this is significant because if there was no information on the soil then the rest of the construction could be wrong from the beginning, they could use the wrong type of foundation for the building, which could lead to the building being under a lot of stress once completed and cause the building to have a lot of problems or could even end up with the building collapsing. My recommendations for the foundations have come from an estimation of what the soil type will be like on site and also how the building is designed, because the building is only a two storey low-rise building then there will be no need for deep foundations and because the building will be more spread out then raft foundations are more suitable to cover the area of the site easier and will spread the transmitted load to the ground with less stress than strip foundations and pad foundations.
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® SUPERFICIAL DEPOSITS
ARTIFICIALLY MODIFIED GROUND

Worked Ground*: opencast coal sites, quarries, some cuttings

Made Ground: mainly colliery and mineral smelting spoil,
also some road and railway embankments

16%0%%% %% % %!

Infilled Ground: backfilled opencast coal sites, pits and quarries

N N
\\\\\\\S\\\ Landscaped Ground: mainly redeveloped areas
\\\\i\\\ \\\] and others where extensive earth moving has occurred

///////////// Disturbed Ground: areas of mineral extraction and complex
excavation and fill

Within urban and industrial areas, much of the surface may have been disturbed by human aaiEigE SELTTNES
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