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History of the docks
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Swansea docks 1960

Swansea became a major port early in the eighteenth century as a result of the rapid growth of the region's coal and iron production. The smelting of copper and the production of tinplate coincided with a massive rise in the quantity of wharves along the Swansea docks.
The growing volumes of trade that were apparent throughout the eighteenth century led to the establishment of the Swansea Harbour Trust in 1791 to assume this duty. This proved how urgently additional permanent harbour facilities are needed. The primary duty of the Trust was to increase the width and depth of the harbour entrance to accommodate the larger trading vessels of that era. "Repair, enlarge and preserve the Harbour of Swansea" was its stated mission. In 1794 the Trust built the iconic stone lighthouse on Mumbles Head that can still be seen today. In 1809, the Trust also constructed two stone breakwaters in the area known as Fabian's Bay to protect the entrance channel and create a small tidal harbour.
The continual growth in trade between the port and the collieries and metallurgical industries of the Swansea Valley led to the construction of the Swansea Canal, which linked Ystradgynlais and Swansea in 1798. Swansea's maritime trade grew significantly as a result of this eighteen-mile waterway and the later Neath & Swansea Junction (Tennant) Canal, which connected the Neath Canal at Aberdulais Basin and "Port Tennant" in Fabian's Bay, Swansea, and opened in 1824.
At this point, the local copper industry, which had begun with the commissioning of the Landore Copperworks in 1717, was flourishing because of the easy access to high-grade anthracite coal, which is required for the copper smelting process. At the height of their operations in the mid-1800s, Swansea was home to seventeen of the eighteen copperworks in Great Britain. Swansea became a recognised worldwide leader in the production and processing of metallurgical materials when its technical know-how and proficiency in this field swiftly expanded to the processing of other non-ferrous metals, such as lead, spelter, zinc, tin, nickel, silver and even gold.
The Swansea Harbour Trust determined that in order to manage the steadily rising volume of trade, bigger, more efficient port facilities were needed. Consequently, the lower reach of the River Tawe was rerouted into a new channel, or "cut," and an enclosed dock was constructed on the river bed's original course to create the Town Float, which would eventually become known as the North Dock. Once this project was finished in 1852, a private company called the Swansea Dock Company began construction of a second enclosed dock on the foreshore to the west of the River Tawe, which would be called the South Dock. However, the Swansea Dock Company was ultimately taken over by the Swansea Harbour Trust due to financial difficulties, and the project was completed in 1859.
In 1877, it was stated that "there is no other harbour in the Kingdom where such an amount of work is done on a given space as at Swansea." The port was handling more than 1.5 million tonnes a year by 1870. The Swansea Harbour Trust began construction of a new enclosed dock in 1879, encompassing the whole area of Fabian's Bay on the east side of the River Tawe, as a result of this growth necessitating additional port facilities. The area was known as the Prince of Wales Dock once it was completed in 1881 and increased to its present size in 1898.
Even though the local copper trade declined sharply towards the end of the nineteenth century, Swansea remained a prosperous port, with coal exports alone reaching over 2 million tonnes annually. Furthermore, one of Swansea's main industries was tinplate exports, which increased from 6,000 tonnes in 1875 to over 250,000 tonnes in 1895. Work on Kings Dock, a larger dock on the seaward side of the Prince of Wales Dock, started in 1905 when more port expansion was required. This work was completed in 1909 along with the long sea wall that encircled another body of water. When it was officially opened in 1920, the area was known as Queens Dock.
The building of a new dock system on the east bank of the River Tawe and the gradual decline in coal exports caused by the increasing use of oil rendered the docks on the west side of the river largely obsolete. After closing in 1971, Swansea's Maritime Quarter underwent a complete revitalisation in subsequent years. While the North Dock Basin remained open until 1969, the North Dock itself closed in 1930. The Prince of Wales Dock, of course, is now at the centre of the recently announced SA1 redevelopment plan, while the Queens Dock has been effectively rendered redundant by the closure of both the Llandarcy Oil Refinery and the BP Chemicals facility at Baglan Bay. 






Possible contamination
Due to the nature of site years ago, it is safe to assume that there could be a lot of contamination in the area. One of which would come from the heavy metals transported to and from the dock and metal processing industries. Examples of these would include lead and mercury. This could result in toxicity to plants, animals and can also contaminate groundwater.
Additionally petroleum hydrocarbons such as fuel storage tanks could have an impact. This could result in soil and groundwater contamination and could also lead to illnesses such as cancer and neurological damage.

Recommendations for site investigation
[image: A black and white document with writing

Description automatically generated]

After reviewing the borehole log, I would suggest that in our preliminary research we would review existing geological maps and historical data, I would also recommend that studying topographic maps and aerial photos would be necessary to give us an understanding of the site before any works were to commence. We could also gather data on previous site investigations in the vicinity to give us an idea of what the land around us is also like.
I would like to conduct a visual inspection of the site in order to note any visible signs of instability, erosion or other relevant features such as risk of flooding. I would also like to identify any constraints such as access difficulties or environmental sensitivities such as SSSI’s like Crymlyn Burrows.
As well as boreholes I would suggest that performing standard penetration test would be additional data we could use to give us the greatest understanding of the site. This would show us the relative density and strength of the ground at various depths.
Permeability tests would also be a helpful test to undertake as it would give an idea of the drainage characteristics of the ground especially considering how close the site is to the sea. In addition I would monitor groundwater fluctuations over a period to assess seasonal variations.
I would suggest that the most significant element of the site investigation would be the standard penetration test due to the fact that it tells us in detail what the ground is built up of an how stable it is. This would then be able to give us a greater understanding of what kind of site preparation is needed.
Building on dockland areas such as Swansea bay poses unique challenges due to the typical ground conditions. Docklands often have soft, waterlogged and unstable soil, which are not suitable for traditional shallow foundations. Piling is considered the best foundation type for building on dockland for several reasons, including its ability to provide stability, support significant loads, and adapt to difficult soil conditions. 
Types of Piles
Several types of piles can be used depending on the specific requirements of the project and the characteristics of the dockland soil:
Driven Piles:
· Steel Piles: Suitable for penetrating hard layers and providing high load capacity.
· Concrete Piles: Precast or cast-in-situ, used for various load conditions.
· Timber Piles: Traditional option, used in less demanding applications or where environmental considerations favor biodegradable materials.
Bored Piles:
· Large Diameter: Suitable for heavy loads and reducing settlement.
· CFA (Continuous Flight Auger) Piles: Suitable for waterlogged soils as they can be constructed without the need for dewatering.
Sheet Piles:
· Steel or Vinyl: Often used to create retaining walls, wharves, and to support excavation in dockland environments.


Benefits of Piling
The benefits of piling as a foundation system in docklands are numerous and cater to the specific challenges posed by these areas:
Load-Bearing Capacity:
· Piles transfer loads through weak surface soils to deeper, more stable strata with higher bearing capacity.
· Suitable for supporting heavy structures such as warehouses, office buildings, and infrastructure typically found in docklands.
Minimal Settlement:
· Piles reduce settlement issues by bypassing compressible soils, thus providing a more stable foundation.
· Ensures structural integrity and longevity of the building.
Adaptability to Soil Conditions:
· Piling can be designed to suit various soil profiles, including those with high water tables, contaminated soils, and mixed fill.
· Techniques such as driven piles and bored piles can be selected based on the specific challenges of the site.
Resistance to Water-Related Issues:
· Piles are suitable for waterlogged soils and high water table conditions.
· Can be constructed without significant dewatering, reducing the risk of soil instability during construction.
Mitigation of Environmental Risks:
· Piling minimizes the need for extensive excavation, reducing the disturbance of contaminated soils and the associated health risks.
· The use of certain pile types, like steel or vinyl sheet piles, can create barriers to contain contaminants.






Advantages of Piling in Dockland Environments
Structural Stability
Dockland soils often lack the strength and consistency needed to support traditional shallow foundations. Piling provides a solution by:
Transferring Load to Stable Strata: Piles reach deeper, more stable soil layers or bedrock, ensuring the structure is supported by a solid foundation.
Reducing Differential Settlement: By anchoring into firm layers, piles mitigate the risk of uneven settlement, which can cause structural damage over time.
Construction Efficiency
The efficiency of piling in dockland areas can be highlighted by:
Speed of Installation: Modern piling techniques and machinery allow for rapid installation, which is crucial in commercial and infrastructural projects where time is a significant factor.
Less Excavation: Piling reduces the need for extensive excavation, which is challenging in waterlogged and contaminated soils.
Versatility and Adaptability
Piling systems can be tailored to the specific requirements of a dockland project:
Variety of Piles: The availability of different pile types (driven, bored, sheet) allows engineers to choose the best option based on soil conditions and load requirements.
Adaptability to Soil Variations: Piling can accommodate varying soil conditions within the same site, providing a versatile foundation solution.
Environmental and Safety Considerations
In environmentally sensitive dockland areas, piling offers several advantages:
Minimized Soil Disturbance: Reduces the excavation and handling of potentially contaminated soils, thereby limiting the spread of pollutants.
Containment of Contaminants: Sheet piling can act as a barrier to prevent the migration of contaminants from the site.


Conclusion
Piling is the ideal foundation type for building on dockland because it can handle the particular difficulties that these places present. Pilings guarantee the stability and longevity of structures by minimising settlement, lowering environmental risks, and offering strong support through wet and weak soils. Its efficiency in construction and ability to adapt to different soil conditions further support its appropriateness for dockland development. It is crucial for safe and sustainable construction in these difficult environments to have dependable foundation systems like pilings as urban areas continue to grow and redevelop docklands.
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