Ben Davies / Fundamentals of Construction Technology  / Alan Nantel / Assignment 1
Assignment 1
1. Describe the historical background of the site and local area via a preliminary desktop study, drawing upon archival material.  Your study should include plans and photographs, with full referencing of both illustration and archival information gained. 








Historical Desk Study
This site in SA1 Swansea has a plethora of historical and archival data going back over two centuries, like that the Swansea and Mumbles railway was the first horse drawn tram service in the world. Started in 1804 by Oystermouth Tramroad Company, the Swansea & Mumbles railway service was Swansea’s main transport option for quarried materials as there was no road link at the time to transport materials like coal, iron ore and limestone. 

Construction was completed in 1806 and used a horse drawn service   The line serve began in 1807 for passengers and it was the first recorded passenger railway in the world, and it ran between Swansea bay to castle hill up to Oystermouth, In 1877 Steam power replaced the older horse and carriage system and ran to Swansea Pier, In 1928 the line was electrified at 650 V DC using overhead transmission so it used all three forms of locomotive power, horse, steam and electrical. In 1958 the building was sold to the South Wales transport company and the railway actually closed in 1959.[footnoteRef:1] [1:  https://www.wikiwand.com/en/Swansea_and_Mumbles_Railway] 


By the beginning of the Local Government Act 1972, this separated Glamorgan County Council and established West Glamorgan County Council,, this new council met with Swansea council at Swansea guildhall and established plans to build a dedicated building which is now known as the Swansea civic centre, the site was previously occupied by Swansea and Mumbles railway, the designer for the building was C. W . Quick of the west Glamorgan county architects and he designed the building in a brutalist style.

West Glamorgan county council was then abolished in 1996 and the ownership was given to the new City and County of Swansea. It is now the tenth busiest library in the UK along with being number one in wales. [footnoteRef:2] Below is the site data for the construction of the civic centre [2:  https://www.wikiwand.com/en/Swansea_Civic_Centre#/Public_Transport] 


































2.Describe, given the historic background, your recommendations for the contents of a detailed site investigation (which is to be undertaken by a specialist geotechnical contractor). You must advise them of which elements of the site investigation you consider being most significant and applicable to this particular site, given its historic background, and where you believe the greatest risk lies. 

[image: A close up of text on a white background

Description automatically generated][footnoteRef:3] [3:  BGS ID: 370246: BGS Reference: SS69SE345
British National Grid (27700): 265390,192280
] 


borehole data range from zero to several thousand metres deep. Borehole records are produced by geologists and surveyor’s, they give an observation of the rock core extracted from the ground.  
This gives us a in depth look at the ground data which is direct measurements of what it was constructed on. So, this data from our chosen site which is Paxton street in SA1, shows us it was constructed on made ground consisting of loose sand sandy clay deeper down was dense brown sand with stiff boulder clay, it was drilled with a percussion 200mm diameter open hole rotary drilling from 15.0m to 22.0m. 
The soils are fairly secure man-made ground as there was previously a railway company on there. The first and second layer contains man made ground consisting of ashes and small partials like loose light grey, fine, medium sand. This is not suitable to support any type of surface foundation as it will be very unstable ground to be have a building on.
Then 3 meters down, there is soft brick sholes with soft red sand, at 4.35m there are now dense bricks with other partials like sand and clay. The made ground stops here and at 7m there is very dense gravel and sandy clay, and finally at the bottom of the borehole at 22m there is thick dense boulder clay. Apart from the loose small partials at the top I don’t think there is particularly much risk in building deep shaft foundations on these grounds, the top layer may have some small partials where surface foundations wont be suitable  but overall I believe the ground to be secure down on the lower layer because it is thick with gravel, clay, and thick boulders, it will absorb water so it’s not a flooding risk particularly and it has hard soils at depth which will keep the foundations secure and safe to build on, there doesn’t seem to be any hazardous material in the soils either.




















3. State the Building Regulations / Codes of Practice from which your recommendations are derived. State the necessary involvement of local authorities.
When building work in wales is undertaken it is a regulation that the agent, designer, builder, or installer must notify the local building control body due to the government needing to approve the build and also they must make sure every worker complies with all of the applicable requirements in the building regulations otherwise the owner will be served with an enforcement notice[footnoteRef:4] These  Building Regulations were made to protect people's safety, health and welfare in all aspects of construction. The regulations were also designed to protect and improve the environment and promote sustainable development. [4:  https://www-ihsti-com.ezproxy.uwtsd.ac.uk/tempimg/1C14288-CIS888614800304501.pdf] 


The Health and safety at work 1974 act ensures the safety of nearly all aspects of construction work and pretty much all manual labour, but it specifically states that it applies to all workers including employees, employers, and suppliers, it states employers must ensure the safety of staff, maintain and provide personal protective equipment, maintain all workers correctly do handling, provide complete adequate training, information, instruction and maintain government policy, they must carry out risk assessments and provide H&S law, this is important to our site because we need to adhere to all these rules as it’s the most important legislation 

Also The building regulations 2010 require that all building work shall be carried out with adequate and proper materials which are appropriate for the circumstances in which they are used, are mixed and prepared properly, and are applied and fixed to perform the functions they were designed for in a workmanlike manner, we need to maintain this on site because we will need to use correct materials for our building and make sure our workers know what they are doing

Welsh ministers view the requirements as meeting the following, Materials need to be of a suitable nature and good quality in relation to the purposes of their use and workmanship makes sure that materials are mixed properly and prepared in the right way like stone timber and thatch.
Regulation 46 allows us to take samples of ground or materials necessary for our site to see if they comply with regulations and what we need, approved inspectors can also do this under regulation 8 of building regulations 2010

As we will be doing excavations for the foundation I think its necessary that we include that under the construction regulation act 2015 it states that excavations need to be thoroughly inspected and must provide reports to ensure safety of workers in these excavations to avoid collapse or burial. No material can be in the roof on any excavation as it can be dislodged and cause collapse or and fall and bury a worker. Excavations need adequate support to support the walls the deeper the excavation goes to keep it safe[footnoteRef:5] It also states that all structures need to be checked to ensure complete stability like foundations, scaffolding etc as that can be a falling from height hazard to any worker  [5:  https://www.legislation.gov.uk/uksi/2015/51/regulation/22/made] 


[image: Text, table

Description automatically generated][footnoteRef:6] [6:  https://www.thenbs.com/knowledge/riba-plan-of-work-2020-and-specification] 


The RIBA plan of work specifies a step by step framework for architects to work with clients bringing more safety and clarity to the different stages of the project. It changes every few years to reflect the changing trends in the construction industry. We would use this while being on the site to design and ensure safety of workers building these foundations.


4.With the aid of sketches, describe a suitable foundation detail for the building, based on your preliminary observations. 


Overall, I have looked at a few foundation details that could be suitable for this site we have chosen, and these are the final 2 I looked at along with two I thought that wasn’t suitable 

Not suitable
[footnoteRef:7]Strip Foundation [7:  https://www.diydoctor.org.uk/projects/strip-foundation.htm] 
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Strip foundations is a very shallow foundation type, usually at the founding level that is no greater than 3m from the ground surface. The formation is in a strip of linear structure that serves to spread the weight across the total area of the soil, it’s extremely common and is mainly used on ground where the subsoil is of good bearing capacity but this wouldn’t be suitable due to the top layer being loose made soils, this would cause instability and health hazards that just wouldn’t be good enough for what our site needs as it is designed for low to medium domestic buildings.











Spread Footings
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Spread footing foundation are common is residential buildings has a wider bottom portion than the high load bearing foundation wall it supports, this wider area spreads the weight out more for better stability, its advantages are the ability it has to withstand great loads, its easy to build, has a very long life service and they have many subtypes to choose from depending on what you need, but I don’t think this would be suitable again as the surface soils are not stable enough to support these high load bearing foundations, this is why I opted more towards the deeper foundations rather than these higher level ones
















Suitable

Pile foundations
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Pile foundations are deep foundations, they are large slender columns typically made of reinforced concrete, Its got the name ‘pile’ due to the depth is three times more than its breadth, I think this could be a suitable option due to its vast depth that is available with a good solid material like concrete to apply constant stability, 7m under our ground is boulders and hard clay which is safer than the surface loose soils, so this could be a great option















My Choice for our Build

Drilled shaft foundation
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Drilled shafts/Caissons are deep foundations used to support structures with a large axis and high lateral loads by excavating cylindrical shafts deep underground and filling them with reinforced concrete to ensure safety and stability of the build as pile foundations are mostly used to transfer the loads from structures, onto weaker, more compact, less compressible and stiffer soil at depth, increasing the effective size of a foundation, this will be vital in our build as our structure does need a larger area as it’s a fairly large building which needs a higher weight bearing foundation detail in lower depths and this is the reason why I have chosen this foundation as our surface soils aren’t as safe as the deeper option due to the loose ashes and loose soils compared to the larger clay and big boulders which would provide adequate support with the drilled shaft
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Schematic of Axial and Lateral Resistance of a Drilled Shaft

Figure 1-2
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