
Proposed Restaurant and Ice-cream Parlour Site Investigation and Foundations
 Proposed Site History
The aim of this report is to identify and draw conclusions from the historical uses of the site as well as to give recommendations in terms of conducting a site investigation. Different foundation methods will be addressed and an overall conclusion given of the best foundation type to use for the project. 
The proposed site which is located between Swansea County Hall and the Marriot Hotel and the surrounding area has had various uses over time. This first section of the report will describe the historical background of the site for the past 70 years. 
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Figure 1 shows that on the location of the proposed building there use to be a canister works. Due to the date of the OS map I assume that the  canister works in [image: image2.jpg]
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the place of the proposed site would have manufactured tin cans and other metal related goods. 
Situated to the left of the canister works there also use to be a paint factory as well as a timber yard and saw mill to the right and upper right. An important issue to consider about the paint factory is that if the paint was being made for commercial use then it may have been lead-based paint that was being manufactured. 
In terms of the sawmill and timber yard I assume that timber logs would have just been cut and stored here and wouldn't really pose much threat to the modern day site. 
Figure 2 also shows that there was a Wagon Repair Works and Engine shed situated within close proximity to the site. The wagon Repair Works would have been used to maintain and fix train engines and carriages. 

Figure 3 shows another key piece of infrastructure in the surrounding area of the proposed site is the Swansea and Mumbles Railway.  
Site Within Close Proximity to Proposed Site
A site within close proximity to the proposed site is the former St.David’s centre which is also located on Oystermouth Road. An application to build on the site was recently approved and a detailed site investigation was carried out. (Swansea Council, 2019)
The site investigation which was undertaken on this site which lies north of the proposed site revealed that the ground consisted of low bearing sandy gravel up to a depth of 5.54 metres. Groundwater on the site was also revealed at 5.0 metres and this then rose up to 3.7 metres showing that the water table can be easily reached within this area. It also states that the groundwater in the area generally moves in a southerly direction meaning it's very likely that the water table will be discovered at a similar depth on the proposed site.  The site investigation report also states that there is visual and olfactory evidence of hydrocarbon. The hydrocarbon contamination was discovered at around 5.45 metres in the form of strong a strong hydrocarbon odour and a visible sheen showing on the soil sample. (Matt Biggins, 22nd October 2019)
As hydrocarbon contaminates the land of surrounding sites there is a high chance that the site in question for the build will also be contaminated with hydrocarbon. If the hydrocarbon isn't sorted then there is a risk of it spreading and it could cause serious problems during construction such permeating water pipes made from polyethylene. (LABC, 2010)
Recommendations for Site Investigation
Recommendation - Contaminated Land
The first recommendation I would make for what the site investigation should contain is a focus on contaminated land. It’s obvious from the archival OS maps above that the proposed site and surrounding area has an industrial past. I’m making this conclusion based on the fact that the OS map shows that there was a canister works, paint factory and and wagon repair works in the surrounding area where the proposed site is located. (Raymond A Wuana and Felix E Okieimen, 23rd August 2011)
Industrial activity is a known cause for contaminating land with various metals. Soil become contaminated through the accumulation of heavy metals and metalloids through the emissions from rapidly expanding industrial areas during the industrial revolution as well as mine tailings and paints. This directly supports the theory that the paint factory that was present in the area probably polluted the surrounding land as well as the fact that the OS map above is showing the area of how it was developed in the same time period as when the industrial revolution was taking place. (Raymond A Wuana and Felix E Okieimen, 23rd August 2011)
It’s especially important that the chance of metals contaminating the land is addressed as heavy polluting metals constitute an ill-defined group of inorganic chemical hazards. Lead and copper are two of the most common metals to contaminate land and these metals could have easily been present in the paint factory and canister works respectively as well a metal being used to construct train tracks of the Mumbles railway and to repair train carriages in the wagon repair works. (Raymond A Wuana and Felix E Okieimen, 23rd August 2011)
Recommendation - Water Table & Level
In the neighbouring St.David’s centre site groundwater was discovered at 5.0 metres and rose to 3.70 metres when construction and excavations started. This highly suggests that the proposed site will be similar in terms of the water level. I recommend that trial pits and trenches are used as a method of possibly confirming the location of the water table beneath the site. I recommend that if they do discover the water table as a result the main contractor looks at using a dewatering method to clear some water from the site. Dewatering will lower the water table off the site which will result in it being easier to dig excavations. The excavations may be needed in order to closely check underlying soil for contamination as well to check for possible fragments and debris beneath the soil. The dewatering could be done by using drainage channel which work with gravity to lead water away from the excavated area. (Juan Rodriguez, December 6th 2019)
Recommendation - Site Excavations
Finally as part of the site investigation I also recommend that trial pits and trenches are dug in the locations around where the Mumbles Railway would have originally been. The location of the entire railway track is shown on the archival OS map. This is because even though the railway has now gone there may still be fragments of the railway line remaining beneath the ground within the proposed site. If there are fragments of the railway remaining that aren’t discovered in the site investigation then the metal within the rail tracks could react with the concrete within the foundations. Rail tracks are usually made from steel and if the tracks are still present in the ground and mix with the foundation concrete then they could corrode. Corrosion will happen at a fast rate due to the steel’s age and when it does corrode the resulting rust occupies a larger volume than the steel originally did. This increased volume results in tensile stresses in the concrete which will eventually cause cracking, delamination, and spelling.This would then mean expensive delays and further ground investigations.  (PCA, c2019)
Building Regulations and Codes of Practice - Contaminated Land
For any green or brownfield site it is now recommended that a site investigation is carried out as the method of determining the condition of the site and soil as well to get an understanding of how much unsuitable material should be removed. 
If on the proposed site any contaminants are removed, treated or contained before or during construction works then Waste Management Law may apply. If any contaminated waste is removed for offsite disposal then the ‘Duty of Care’ and special waste requirements will apply in order to ensure no one is harmed in the process. (LABC, 2010)
If any contaminants are discovered once construction work begins which weren’t identified during the planning or site investigation processes then the Environmental Health Department for the area may need to be informed. However this is usually only required if the contaminants discovered are reaching or have spread from a neighbouring land. (LABC, 2010)
Any contaminants found and any other issues with the quality of the land needs to be set out in documents in support of planning approval sent to the local planning authority as this is an important factor for them to consider when deciding whether or not to grant planning approval. (LABC, 2010)
It is known that working on contaminated land can be hazardous. The Construction Design and Management Regulations 1994 (CDM) should be followed and there should be appropriate risk assessments in place. Working procedures should also be in accordance with the Construction Health, Safety and Welfare Regulations 1996. Notice may also need to be given to the Health and Safety Executive (HSE) prior to work starting on site. (LABC, 2010)
Excavations
Construction excavations are classed as a confined space. “A confined space is one in which is both closed, or largely enclosed, and which also has a reasonably foreseeable risk to workers of fire, explosion, loss of consciousness, asphyxiation or drowning.” (HSE, c2019)
The Confined Spaces Regulations 1997 should be followed and they state that no person at work shall enter a confined space to carry out work for any purpose unless it is not reasonably practicable to achieve that purpose without such entry. (Legislation.gov.uk, c2019)
If it’s essential that a worker has to enter an excavation as part of the site investigation then it must be ensured that they are fully competent. There is always a risk of the excavation collapsing. To minimise this risk there should be temporary supports in place. The most appropriate support method for the soil the excavation are in should be decided upon before they are dug. (HSE, c2019)
Recommended Foundation
Piled Foundation
From my preliminary observations I have found that surrounding sites have soil which consists of low bearing sandy gravel meaning its likely the proposed site will have a similar soil. Also from the location of the site it's clear that it’s located in a city centre location which is fairly urbanised which needs to be taken into consideration when construction work begins. 
Due to the low bearing sandy gravel soil likely being present on site to a similar depth of 5.45 metres as it is on surrounding sites a deep foundation will be needed. This will ensure that the buildings dead and imposed loads are transferred to down from the surface to a soil or rock with a higher bearing capacity. 
A suitable deep foundation to use for the proposed building is a piled foundation. Piled foundations transfer the loads from the superstructure through low bearing compressible soil and water to stronger and more compact soil and rock that’s less compressive at depth. Piled foundations are used when soil closer to the surface isn’t suitable to support the loads of the building. The piles that actually transfer the loads are usually made from either steel or concrete. (Designing Buildings, 14th June 2019)
Figure 4 (Understand Construction, No date)
Figure 4 shows 2 steel piles. One of the piles is inserted into the ground and holds itself in the soil via friction and increasing the density of the soil. The other pile is an end bearing pile and this one is driven into the ground until it reaches stronger soil or rock with a higher bearing capacity in order to safely transfer the loads of the building.
The most suitable piles for the foundation would be driven piles. Driven piles would be the most appropriate type of pile as they are stable in soft squeezing soils and also help to improve the density of the soil they are in making them an excellent choice if the soil on site turns out to be the same soft sandy gravel like it is on neighbouring land.  (Designing Buildings, 14th June 2019)
There are two types of driven piles, which are driven/cast insitu piles with either  steel or concrete casing or prefabricated off site concrete or steel piles. 
For the proposed site I would recommend steel screw driven piles which are rotary driven as they are good for supporting structures in soft silts and sandy soils. Steel piles are also used for marine structures and in soft sub soils and with the site being situated on the coast I think they would be the most appropriate piles to use. (Designing Buildings, 15th May 2019)
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Figure 1 (Ordnance Survey, 1949)





Figure 2 (Ordnance survey, 1948)





Figure 3 (Ordnance Survey, 1949)









