Fundamentals of Construction Technology
Assignment 1
A Desktop Study of the Historic Background of the Proposed Site
To begin my desktop study of the proposed site, I needed to have a full understanding of where the site was situated. This involved me visiting the proposed site and gaining an understanding of the exact location, in relation to surrounding buildings, roads etc. (Fig 1-4) 
[image: ][image: ]




                  Fig 1 Proposed site                                                                       Fig 2 Marriot Hotel Car Park
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            Fig 3 Civic Centre Car Park                                                          Fig 4 Central View of Proposed Site

When studying archival information, the earliest recorded use of the site was displayed in the “Swansea Local Board of Health 1852”. “Survey of the Borough of Swansea”. As it states on the map, the site was then an area recorded as “Spoil Banks”. A spoil bank is defined in the dictionary as “a bank of excavated refuse or waste earth, as of shale from surface coal mining.” This means that prior to this period, there was something being excavated or possibly constructed on the site. Given that the area is referred to as a spoil bank, there was refuse earth stored there that has the potential to contain hazardous waste materials. This would be something noted and considered during the site investigation. 
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Fig 5 Survey of the Borough of Swansea 1852
[image: ]My second source of archival information is a map from an ordnance survey, titled “The Centre of Swansea in 1897”. This map shows several changes from the 1852 map. One factor that must be noted is that as I studied these older maps, the situation of places that are shown in all maps, such as the roads and terraced houses did differ very slightly. This can be explained by the level of map surveying technique accuracy increasing over time. This being said, it is difficult to exactly pinpoint where our site situates on these maps, so I will explore the expected site area, as well as nearby establishments. The map below shows that our site would likely have fallen on the ‘Engine Shed’ area. Engine sheds are a building used to maintain and refuel trains on their long journeys, which would have been the case for trains bringing raw materials from the Swansea valleys to the docks for exporting. This highlights the use of the railways that runs around our site. Surrounding our site were timber yards. Timber, as well as other building materials, would have been stored and sold here. Given the busyness of the area and the use of the land, it is likely that waste was left on the site, specifically from the engine shed as repairs were constantly taking place. This means that train parts or hazardous materials used in the upkeep of trains may have been left on or under the site, which should also be noted.











Fig 6 – Ordnance Survey of Swansea 1897
My third source of information is a map off the website ‘Digimaps’. When studying this website, I noticed that the historic maps used were identical to those I gathered for Swansea Archives. This means I can cross-reference between the two sources of maps, which strengthens their validity. The map below is dated 1910. This map shows a canister works which has been established close to the site. This means that metals were being used during the manufacturing process of the canisters, which means there is potential for heavy metal waste to have been discarded near the site.
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Fig 7 – Survey of Swansea 1910
My final source is a map from Swansea Archives, with the title displayed below. This map is very similar to the 1910 map, with only 37 years difference. What can be noted is the introduction of a paint factory. This factory is likely to have been established to aid the caster factory with the colouring process. I gathered this from the fact that with close examination of the paint factory building, it is conjoined to the canister works. When compared to the previous maps, the location and size of the engine shed has slightly changed, appearing further away from our site. As mentioned, this could be due to the level of mapping accuracy increasing. This leads me to believe the paint works and railway fall on or around our site. With a paint works, there is a likelihood for paint, or the chemicals and dyes used to make paint, to have been discarded and left on the site. 
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Fig 8 – Borough of Swansea Planning Act 1947          Fig 9 – Ordnance Survey of Swansea
A point that is relevant to our site during my desktop study is the possibility for unexploded ordnance to be on the site. This is because during the blitz of WW2, the German’s targeted Swansea’s ports and main transportation links. With our docks being located closely to the proposed site, there is the chance that this area was targeted. Roberts (2011) states that during 1940, “1,273 high explosive bombs and 56,000 Incendiary bombs were estimated to have been dropped.” This proves there is the hazardous of unexploded ordnance being located on our sight, which must be appreciated during the site investigation.

Site Investigation 
The main purpose of a site investigation is to establish the strata sequence below ground level, as well as the location of any groundwater needing to be established. Fundamentally, the ground must be considered safe and suitable to build on, in respect to the ground type, topography of the land and previous uses of the land. As determined by our desktop study, our proposed site is a brownfield site. One of the main risks with building on a brownfield site is the possibility that hazardous materials have been left on our below ground from the previous constructions that once where situated there.
[image: ]The site investigation should begin with a visual inspection of the site, much like the one I carried out at the beginning of this piece. Given the large amount of use of the site throughout history, along with the surrounding houses, hotel and Civic Centre, it is likely that there are underground utilities that come through our site. Using the website “DigDat” I was able to compile a list of utility companies that have underground utilities in the area. These companies should be contaced and information regarding their utilities should be produced to determine where is safe to dig on the site, which will be key information when it comes to laying foundations, as well as possible excavating. 









Fig 10 – List of Underground Utilities
A point that should be made is that the site should be evaluated for the ease of access, regarding vehicles and equipment needed for construction. Given that the site is just off Oystermouth Road and is located between  two car parks, vehicles can reach this location with ease. However, the nearby houses may be affected by noise levels, influencing working hours.
An important part of a site investigation is the examination of the soil type. The soil type can affect many parts of the construction process, such as type, depth and possible problems regarding the foundations. Flawed soil type investigations can lead to foundation failures and sink holes.  Given the location of the site, it is likely that the soil will contain a high amount of sand. This can be determined by taking a soil sample, which would be sent to a laboratory where the soil characteristics can be determined. The basis of these findings would determine the type of foundation work, as well as excavation work that can take place.
Given the history of the site and the likelihood of hazardous materials to be located on or under the site, I would recommend excavations to take place. Depending on the soil composition, it may be difficult to fully excavate the site as the cohesivity of the soil may be very low, causing excavation holes to collapse. This would be a health and safety concern, so trench boxes, wailings and timber supports should be used. If the soil composition does not allow safe excavation, I would recommend the use of trial pits and trenches. Numerous pits and trenches should be dug around the site, not only to give an indication of the strata sequence, but to ensure that there are no buried materials below the site. Given the likelihood of this, due to the previous industrial uses of the site, special care should be taken when carrying this out, with health and safety guidelines being followed closely.  
As previously mentioned, there is a possibility of unexploded ordnance on the site. I would recommend investigating this. The modern process for this is to research the likelihood, which is likely in our case. After this, an instrument that uses a software to calculate the depth of the land is used. A surface-based magnetometer is then used to detect ferrous objects underground, which then are carefully dug up. This is a huge risk to health and safety on site, so it may need to be completed by a specialist team. (Olson 2011). Given the previous use of the land by factories and works, there is a possibility of contaminated groundwater on the site. From research, I have found that industrial spills can result in chemicals becoming absorbed into unsaturated rock and remain there for decades, which would be something the excavators would need to be aware of from a health and safety standpoint. I would recommend possible contamination of rock and soil from groundwater to be investigated. 
Building Regulations and Codes of Practice
There are several building regulations and codes of practice that will need to be adhered to in order to carry out my recommendations in the above section. Generally, BS 5930:2015 ‘Code of practice for ground investigations’ should be followed when completing the ground investigations that I have recommended. Specifically, when sampling the soil, BS EN ISO 22475-1 should be adhered to. This standard is part 1 of ‘Sampling by drilling and excavation and groundwater measurement’, which covers soil sampling techniques. Section four of BS 5930 contains information regarding observation pits, trenches and shafts. This is applicable due to our excavation technique recommendation. With the high possibility of the land being hazardous and waste products being found from the industrial background of the site, BS 10175 for contaminated land and gas should be adhered. Regarding the location of underground utilities, PAS 128:2014 – ‘Specification for underground utility detection, verification and location would need to be understood.’ As I have mentioned several times throughout my recommendations, the health and safety of the excavators and constructor is at risk given the site history, possibility for hazard waste and unexploded ordnance. A general standard that encompasses the health and safety of all workers is the ‘Health and Safety at Work etc Act 1974.’ In regards to the unexploded ordnance recommendation, there is no solid regulation for finding unexploded ordnance. However, guidance is offered by PI2016/01 ‘Guidance for unexploded ordnance in infrastructure activities.’ GeoTechnicalDesign.info (2019) 
Foundation Detail
Typically, small structures such as the shop that we are constructing would use some form of footing as a foundation, or a raft foundation. However, as I expect the site to be deemed as poor, in relation to the surface conditions and soil cohesivity, a suitable foundation will need to be chosen to meet these conditions. A considerable depth of sand is to be expected underneath the site. Bryan (2010) states that solutions for poor conditions fall into three categories; foundations to depths around 4500mm, foundations to greater depths and surface ‘floated’ rafts. I would suggest the use of piles in the foundations, as this will take the load of the building to soil that can bear the stress and support the construction. Upon excavation, it can be determined whether a pile of depth 4500mm is suitable to be used (short bored pile), or a foundation to greater depth is required. I would recommend using a replacement pile technique and I see the benefits in using the continuous flight augured piles, mainly due to their efficiency. (Fig 11). Moreover, replacement piles are typically used in urban areas where there is little headroom. Also, the vibration is limited, allowing them to be suitable to use on sites where other large buildings and housing are near, which is true to our site. 
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Fig 11 – Continuous Flight Augured Piles
A brief outline of replacement piling would be to firstly bore or drill a shaft to the desired length into the ground. In our case, this may be greater than 4500mm in length. With increased depth, full piling rigs may be required. There is always the likelihood of soil collapsing even before the concrete is added, so a tubular lining should be implemented as the concrete is being added. I would advise the hole to be supported using a steel cage, which will be displayed in the foundation detail below (Fig 13). After the piling is completed and the holes are filled, reinforced cast in situ concrete pile caps should be introduced. An additional overhang of 100-150mm should be allowed on the reinforcement caging, allowing the cap to fit. These pile caps allow the surface to be flattened and can also mask vertical errors. The main function of these caps is to absorb the tensile and shear stress placed on the piles. The sketch below (Fig 12) displays what the process of filling the bored hole would look like. The following sketch is a description of how the foundation would look from a detailed perspective. 

Fig 12 – Foundation Formation Process
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Fig 13 – Detail Sketch of Foundation
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