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[bookmark: _Toc92384997]Desk study
A new restaurant is planning on being built as well as an ice-cream parlor near the marina in Swansea, the Marriot hotel want the building to contain a restaurant, a café, kitchen, ice-cream parlor and a food store. In order to gain a better understanding of the area and to gain more knowledge a desk study will be carried out; this will give a clear scope on the ground type being dealt with and how to overcome any problems that may arise. The current car park can be accessed from the road Dunvant Pl. The car park (in the picture below) is roughly 300 square meters, however a lot of the area will still need to be kept open to keep an adequate amount of area for parking for the new building and surrounding buildings.
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When planning the site investigation, constraints will play a part in the type of equipment and machinery used. Ground conditions and access should be considered in the planning of investigations also.
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[image: Diagram

Description automatically generated]
The south area of Swansea was heavily industry based in the mid-19th century, as you can see from the image above there was many large infrastructures in the surrounding are of where the new site is going to be located. Due to the high demand of copper exported around the world, roughly 60% of the worlds copper come from the Swansea dock. Also, with such a high demand in the late 19th century they were in desperate need to expand this area.
Additionally, consideration Is needed for the past foundation styles us as well as other forms of underground basements and chambers.
The image above also shows that there were existing railway lines running south of where the new proposed site would be. However, from the existing map of this present day there are no longer any railway lines. The differences between the 19th century map on the present map is the new Dunvant road and both the Mariott hotel and Swansea civic Center either end of the site. Also, the main road known as Oystermouth road was once labelled as the A483. This road is north of the site.
With the area previously having so much presence of structures a detailed in-depth investigation is vital as there may be basements or other forms of underground rooms within the ground. 
Swansea was victim of the bombing during the world war in February 1941, the area was bombed for three nights continuously. This would have a large affect on how the ground condition in this area is, the ground would’ve been largely contaminated, due to the leftover material of buildings that had fallen and the bombs itself. To add to this the ground topography would’ve changed from the explosions of these bombs leaving craters within the grounds. This would result in the ground needing to be filled.
With bombing in mind, there could also be unexploded ordnance also known as UXO. There are surveys that can be done to gather whether the area of the site contains any unexploded bombs. This will require a specialist contractor. The process contains probing the ground which will give ‘all clear’ if any further development can be done in a safe manor. 

[bookmark: _Toc92384999]Site investigation
Investigating a site will give a visual idea of what design is most appropriate due to having a better understanding on the ground conditions or any other problems that could arise along the duration of the project such as physical hazards, water table levels, helping avoid any delays. During this phase levels of ground will be taken, also a GPS equipment to give clear indication of parameter of the area.

[bookmark: _Toc92385000]Services
With the location of the new building set to be built between two other buildings, services are a factor that comes into play as there can be electric ducts, street lighting, foul and storm manholes from existing buildings within the vicinity meaning these must be located, this can be achieved by requesting drawings from the utility providers, also to gain more of an understanding of the services a site inspection could be done to find any clear signs of services for example manhole covers, lampposts within the area and telecom boxes.
In-depth survey tools can also be used to gain knowledge on the whereabouts of existing services, this can be done by using a CAT (cable avoidance tool) or a GBR (ground probing radar). However, these are only useful for the top 2 meters any services or structures deeper will not be shown on an ordnance survey.
Not only the underground services but also the overhead services could have an effect on accessing the car park, with machinery or any tall vehicles.
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With the location of the site being close to the coast, wildlife such as birds may nest in surrounding trees or bushes. To avoid disrupting the habitats of these animals it would be important to keep these forms of greenery in place. All this would’ve been considered in the ecological appraisal.
An ecological appraisal will be completed in the first phase of the planning process. The purpose of an ecological appraisal is to identify any constraint, this will help minimize or prevent the risk of not bidding any of the legislations such as:
· Conservation of habitats and species regulations 2010
· Wildlife and countryside Act 1981
· Natural environment and rural communities Act 2006


[bookmark: _Toc92385002]Ground gasses

While carrying out a site investigation testing for ground gas will need to be done, these tests will give information on the concentration of methane, carbon dioxide, oxygen and other gasses. Collecting these numbers will allow for a clear indication on whether the ground gasses have a potential to cause harm, or significant risk. It is likely that gasses will exist in the area due to the ground being made within the area of the development.
Vegetation is affected from ground gasses, so trees in the surrounding areas may lose leaves and branches may begin to die this is known as dieback. Dieback is caused by carbon dioxide causing a toxic reaction within the roots which will slowly deuterate the health of trees and other forms of vegetation.
The borehole sample shows that a lot of the ground is made up of sand and gravels which are permeable allowing ground gasses to migrate.
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This borehole sample is from April 1976, the borehole reached the depth of 35 meters and was abandoned at that depth due to the ground being too hard to penetrate. This sample is used as an example due to it being the closest sample done to the project, meaning it will give the clearest information on the type of ground that is being dealt with.
This borehole sample shows evidence of the ground consisting of:
· For the first 2.1 meters it consists of made ground
· After the made ground the next 5.2 meters is made up of coarse sand and gravel with large boulders.
· There is a small thickness of peat between 7.3 to 7.75 meters, peat is a soil that is made due to the wet vegetable matter decomposing. This gives us information that water has or still does hold up at this area’s depth.
· There is a layer of stiff clay with the thickness of 1.25 meters (important for decision on type of foundation, as is a good load bearing layer)
· The next 15 meters consists of very coarse sand and gravel with large boulders.
· From the depth of 26.75 meters the core recovery is very high from the depth of 26.75 meters the core recovery is around 50% to 60%, the ground is made up of mostly of highly weathered grey mudstone until the end of the process.
From taking information from this borehole sample, it gives an indication that the ground has been built back up due to the peat showing us that there is used to be vegetable matter above which means the ground has been excavated and filled back up with sand and gravel which include large boulders. However, below the peat is an existence of solid clay which is a good support layer. Also, the very coarse sand and gravel influences what foundation is most suitable.
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Description automatically generated with medium confidence]From looking at the borehole sample and there being a thick layer of clay, it is important to not overlook that subsidence could possibly be an issue. When there are changes in the weather the clay will expand or shrink. Also, the surrounding trees and bushes (circled in the image below) will influence the shrinkage on the clay as the roots will enter the clay soil and absorb the moisture causing the clay soil to shrink leading to any foundations within the area to be damaged and having a knock-on effect causing subsidence. 
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Coal mining may be a possibility within this area, as Swansea is industry based. Information will be stored on a database by the coal mining authority, this is vital to gain information on as it can give a clear indication if there are any mining works been carried out in the past, if so, this can influence the stability of the land due to voids or old mine shafts which can lead to subsidence withing the ground. To add to this soil will be contaminated from past workings.
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When gathering information from the boreholes within the area, it revealed the presence of made ground. Made ground generally contains large quantities of degradable materials having effects on ground gasses.
 When investigating made ground there are two main factors that come in to play, the first one being geotechnical. Geo technical purpose is to find the characteristics of the ground and their physical properties. Whereas the other factor known as geo environmental main purpose is to perceive the risk to human health and environmental health.  If there is an extent of contamination it will be noted in a safety plan which will result in the contractors assess the situation in regard of risk to health, will also require the necessary precautions.
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The car park is 9 meters above sea level, the car park is flat and is built up with large structures within the surrounding area such as high-rise buildings. Due to being so close to the sea and not at much of a height difference there is a potential risk of flooding also costal erosion is a factor to look out for when doing a site investigation.
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Soil sampling is made up of two types, known as disturbed and undisturbed. Tests will then be carried out in order to gain information on the key properties such as permeability, strength and compressibility, this is vital as it will give a clear recommendation on what foundation design is most suitable. There are many tests to gather important components of the soil such as moisture test, Atterberg limit test, dry density of soil and compactions test also known as proctors test. These tests will be done on undisturbed soil, this is because the undisturbed soil has all its original properties. Is it nearly impossible to get a undisturbed sample so most soil samples are disturbed meaning there is not a true illustration of the soil.

[bookmark: _Toc92385009]Contamination
Information on whether land is contaminated can only be discovered from a specific investigation, however local authorities own survey information. There is a possibility that the soil and water on site has been contaminated as the area was highly industry based previously. In order to further the knowledge on this specialist contractors will take samples.
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When deciding the foundation that is most convenient, many factors come into play the main ones being. 
· Soil type
· Past usage of the site
· Size of development
· Limitations
The most suitable foundation for this project is pile foundation, this has been decided due to the borehole sample that has been analyzed beforehand. Other foundation styles such as pad and beam, raft and strip are also a possibility because the sample shows a large thickness of coarse sand and gravel with rocks. However, in order to reach these grounds, it would require reducing the ground as it’s made ground and not a good bearing layer. This will also require a lot of manhours, machinery work and might not be cost effective. Another factor is when using these types of foundations that its kept above the water table and with the information on the borehole sample it shows a layer of peat below meaning water does appear close to the level this style of foundations will be sitting at.
Around 8 to 9 meters is deep is stiff clay, this is a good bearing layer for a pile foundation. Pile foundations can be used to break through the weaker ground types and down into the stiff strata. Additionally, another reason piles are the better option is that there is vegetation surrounding the area meaning the foundations need to be deeper and the other foundations listed before are shallower options than a pile foundation. This is to ensure the roots do not have an affect the foundation.
The two common types of pile foundations are end bearing piles and frictions piles, friction pile is more advisable due to gaining most of its bearing capacity from the weak compressible strata that surrounds it, also when hard strata is deep and in this case It is fairly deep.
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Proposed Restaurant, Ice Cream Parlour and Manager’s
Apartment - Swansea foreshore.
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