


Table of Contents

Page 1 - Table of contents

Page 2 – Introduction, site details

Page 3 – Site details

Page 4 – Environmental factors

Page 6 – Foundations

Page 8 – foundations, conclusion

Page 9 – Reference list
 

























Introduction

The task required is a site study for a new building that UWTSD want to build. The site will be located in the SA1 docklands just over a bridge from where the current university buildings are located. I will look into the history of Swansea and the docklands and also will look into any factors that may have a potential impact on planned works. Some factors that may effect works could be:
Site conditions
Accessibility
Environmental impact 
Weather conditions

 Swansea was once one of the biggest copper manufacturers in the world. Swansea was a great place to develop a copper industry as it was rich with coal from the surrounding local coal mines and the water from the river Tawe. “The first copper works in Swansea were established in Landore in 1720” (The beginning of the copper indistury, n.d.) 

Site Details
The building that the university wants to build is set to hold around 700 students at a time. It is set to have 10 lecture rooms with each room having the capacity of holding approximately 30 people. The 4 theatres are set to hold 100 people each. The site is located east of Swansea town centre just off the M4. It has direct access from the M4 via Fabian way. Fabian way will take you directly through Swansea and towards Mumbles. The site is just off Fabian way and is accessible from 1 road that leaves Fabian way and will take you to site. The site is known as the Kings Dock. Correct planning permissions will need to be given by the council under the Town and Country Planning Act. 


Use of the docklands
 
Swansea docklands was once a thriving area that was in constant use. It played a vital role in the copper industry as well as the coal industry. The copper industry in Swansea was one of the biggest in the world at the time. Swansea produced most of the world’s copper, therefor it would need to be transported by ship.
Giving the docks location, coal was exported once it was extracted from Swansea’s many coal mines. Having a Copper facility in Swansea was greatly effective as the use of locally sourced coal would mean there would be no need for transportation of fuels to melt down the Copper ore. 
General cargo would also be traded through the docks such as other raw materials and general goods. Swansea’s dock was a key trading port before WW2. 
During WW2 Swansea was heavily bombed by the Germans. This was because Swansea had such an important role in the trading of materials and goods. Swansea was also used during the war to store weapons, ammunition and vehicles. Ships could be loaded with these provisions and could be transported to where they were required. The docks were targeted along with the city to disrupt the transportation of goods that were used to supply the allies. The blitz went on for 3 days and destroyed most of the city.
Swansea was heavily bombed on the “19, 20, 21 February 1942” (Swansea.gov.uk, 2021)
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(Swanseadocks.co.uk, n.d.)
The above image shows an American ship arriving in Swansea 1943.


Dangers to the site

The Germans dropped over 1000 high explosive bombs and over 50,000 incendiary weapons to cause mass destruction to the city in hope to stop the docks usage. Unexploded weapons and shells may pose a huge risk to workers as the weapons may still be live and active. A large railway previously ran through the docks to assist in transporting goods from the production sites. When Swansea was attacked, the railway was destroyed. There may be a possibility that the debris from the rail may be buried at the site and may cause some issues when it comes to building foundations and doing tests. If any ammunition was found on the site, the site would need to be evacuated immediately and all works must be stopped. Once authorities are informed then it will need to be properly documented and then would need to be professionally removed by someone qualified to do so. 
Debris from the railway may also pose an issue to the construction of foundations as there may be large sections of rail buried on site which will be a challenge to extract. 


Environmental factors

 Flooding will need to be accounted for when planning for works as the site is on a dockland. The potential for rough water or rising water could put an end to all works. With the docklands being situated at the bottom of Kilvey hill, all rain water will naturally run down the hill and potentially onto the site. With the site being situated on a dockland, there is always the potential for rough sea and the risk of waves potentially causing flooding on the site. Tidal issues will not be an issue as the water will not reach the top of the elevated dockland unless there is extreme weather that may cause rough water.
(topographicmap.com, n.d)[image: ]

The above image is a screenshot of a topographic map, this shows elevation of the surrounding land. The difference in elevation between the site and the top of Kilvey hill is around 180 metres. If an extreme amount of water was to run from Kilvey hill, then it would have to pass through Fabian way. Fabian way is the main road going through Swansea and will likely pick up and hold the majority of rainwater. If flooding is an issue on site then drainage will need to be in place to prevent it. Drainage could potentially run directly into the dock to prevent flooding of other surrounding areas.

The grounds soil conditions will also have to be accounted for. It is recommended to carry out a borehole investigation. This investigation will allow you to see the different levels of strata and groundwater. The results will help to determine if you need to remove any layers of contaminated soil and will also help you come up with an idea as to what foundations you may consider using. Previous tests have been carried out in the past in an area close to the site, this borehole log may give a good insight into what to expect when you carry out the investigation.


[image: ]

In the case of the borehole records above, they were recorded down to 25 metres. At around 18 metres it was found that there was a layer of clay. Clay can prove to be hard to work with as when it comes to laying a foundation, multiple factors can affect it. 

Clay is very cohesive; meaning that it binds together well and has a good stability. However, when clay is wet it becomes very sticky, this may be a problem when laying foundations as it may affect the builders’ movements in the area.

Clay is also reactive to moisture, when clay is wet it will expand and become sticky. When clay dries it will cause shrinkage, the clay will get smaller and potentially cause cracks. This will weaken the stability and strength in which the foundation is built upon. The clays ability to hold weight is dependant on its level of moisture. If the clay goes through a substantial change in volume it may affect the foundations level and therefor cause issues with the entire construction.

Clay also has a low level of permeability, meaning it does not let water pass through. Therefor it can be expected to find ground water once you get down to the clay. When the foundations are dug out, any rainwater will typically hold on the clay, adequate drainage will be crucial to minimise the potential risk of flooding. With all of the characteristics of clay considered, a thorough investigation as to what type of foundation will need to be used will be a crucial aspect of the construction process. 



Foundation

The correct foundations will need to laid in order to start constructing the building. There are many types of foundation and each hold their own purpose and have their strengths and weaknesses depending on what is required. Because of the clay that the site is on, a deep foundation may be a good suggestion. 
Pile foundations are a type of deep foundation often used when the soil is potentially unstable or weak. Pile foundations involve a support being driven into the ground to reach the harder materials below the clay. The piles re made of strong and long lasting material such as steel or concrete. Joining these piles will be a pile cap, the pile cap is connected to the piles to evenly distribute the load between the piles. 
“Pile caps create a stable foundation and offer a larger area for the distribution of the building load onto the piles.” (DesigningBuildings, 2024)

The main UWTSD building in Kings dock used pile foundations. “Building on the former dockland site involved removing, cleaning and replacing the top 1.8m of contaminated filled ground prior to installing concrete piles.”
 (https://www.uwtsd.ac.uk/sa1, n.d)

Knowing the current university building is built using pile foundations, it would be a good indicator that the same foundations should be used on the planned construction of the new building, as the ground conditions of the site are highly likely to be similar due to the close proximity of one another.
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(DesingingBuildings, 2024)
The above image shows how a pile foundation is constructed.

Pile foundations have some disadvantages to them:
Testing (boreholes) must be carried out before pile foundations are constructed. This will also inform us if the piles will effectively be able to transfer the load evenly. Testing will also need to be carried out at the end of the construction. This is an additional cost to an already costly project.
Construction time is longer as testing will need to be carried out. The construction of the piles will also typically take longer than other types of foundation.

Raft foundations are also a popular choice for a shallow foundation and will be effective when clay is present. A raft foundation is a group of slabs that will distribute the load of the building across the clay without requiring to go any deeper. 
“A raft foundation is a reinforced concrete slab under the whole of a building or extension, 'floating' on the ground as a raft floats on water. This type of foundation spreads the load of the building over a larger area than other foundations, lowering the pressure on the ground.” (LABC, 2018)
If the ground is seen to be poor, then a raft foundation may not be suitable as the ground may be too weak or have too much water being held. Pressure from the water may possibly have an effect on the foundation’s overall stability. A raft foundation may also be put at a disadvantage if the clay below has a significant expansion/shrinkage characteristic as it will also weaken the stability of the foundations. Rat foundations are typically strengthened by thickening the reinforced concrete, if it is found that the foundation is too weak then you will need to consider if the ground is able to take the added weight of more concrete.
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(Patel, 2019)
The above image shows a raft foundation.

“Large buildings in central London have traditionally been founded on piles bearing in London Clay.” (Nicholson, 2002)
Pile foundations have also been popular throughout the country where clay is present as they don’t have many drawbacks. With so many buildings in London being built using pile foundations it shows just how effective the foundation can be when used in the right situations.
“Designers and contractors alike have gained much experience in this stratum over the last 15 years and techniques have been developed which allow very efficient foundations to be installed in it.”
With contractors and engineers having lots of experience in a similar ground condition to that of the site they would be more confident in using pile foundations as the foundation for the building planned.

Conclusion

Overall there will be many things to be considered when building the university building. Environmental considerations will be made including the factor of rain water and flood management due to the sites waterfront location. The findings from the borehole testing will help to indicste the foundation type and if any changes need to b made to the site grounds such as taking up a layer of contaminated soils/waste. The removal of any large waste such as rail tracks will need to be removed efficiently and checks will need to be caried out to ensure that all debris that may cause problems has been removed. With all of the elements put together and after considering advantages and disadvantages of foundations, a well though and clear plan should be set for the works to be undertaken.
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