	
	
	



Josa Evans ACBA4001


Assignment 1 rework-

During the 19th and early 20th centuries, the construction of the Swansea docks and marina began. This was done to facilitate the large export of coal, copper and other minerals from the local mines. The Swansea docks expanded rapidly due to the docks being essential to Swansea's connection to international trade routes and the region's overall economic growth. Due to this growth, additional port facilities were required, so in 1879 the Swansea Harbour Trust started building a new enclosed dock that covered the entirety of Fabian's Bay on the east side of the River Tawe. However, Swansea's heavy industry began to fade in the middle of the 20th century, as coal demand decreased. The activity at the docks was significantly impacted by this decline. Having said that, Swansea Dockland saw significant reconstruction and alteration in the late 20th and early 21st century, the marina was redeveloped to restore the waterfront and draw in leisure and tourism-related investments. Modern amenities were added, and old dock buildings were converted to accommodate businesses to once again bring life to the marina. Nowadays, Swansea Dockland Marina is a lively surrounding that draws both residents and visitors. The area has prospered since it was converted from an industrial port to a tourist attraction. The attractive waterfront area that contributes to the cultural and economic life of Swansea. In addition to preserving some of the region's maritime history, the redevelopment has adjusted it to the community's evolving needs and preferences.
As the marina began its construction in the 19th century, the production methods of the site contain some traditional and outdated methods. In order to create quay walls, walkways, and foundations that would withstand the harsh marine environment, concrete was used extensively throughout the development. Piling was driven into the ground to create a stable foundation for the construction. During the 19th century the main materials used to construct the marina would have consisted of timber, stone, iron, brick and concrete. The combination of these materials was determined on the engineering practices of the time, the docks infrastructure and also availability of material. 
Conducting a ground investigation is crucial because it yields vital information about the site's subsurface conditions. This comprises, among other things, groundwater levels, soil types, strengths, densities, bearing capacity and potential for settlement. Due to the location of the site there are a number of risks present. 
Contamination of land.
One risk being contamination of land, Swansea’s marina historically known for its maritime hub over time hosted many industries such as chemical manufacturing, metal processing and ship building. These industries would have affected the soil and groundwater by releasing many pollutants such as hydrocarbons, asbestos and metals. Ground water pollution is a large risk as if polluted ground water is present then that would pose as a risk to all workers on site. In addition to this the proposed site sits next to the marina, therefore it would need to be acknowledged that during the drilling and excavation for the foundations that it would not lead to contamination of the close by water body. Moreover, the contaminated ground would be a risk to the areas ecology. Any pollutants found within the ground is a major risk and can endanger the local wild life and plant species. When the ground water gets contaminated it has an impact on the local aquatic eco systems and disrupts food chains this further affecting the life of the marine life.
Unexploded ordnance
Furthermore, the history of the location needs to be taken into consideration, The proposed site previously had war-time experiences and a history of military activity, Swansea Marina was a major port during World War II, functioning as a centre for industrial and maritime operations that aided in the war effort. The region was the target of air and naval bombing raids because of the importance of the port. ‘Swansea’s industrial and port facilities were important to the UK’s war effort which made it a target of strategic importance for the Luftwaffe. Swansea was bombed in approximately 40 raids including a particularly heavy three-night raid in February 1941.’ (1st line defence) As a result, there is a possibility that nearby Unexploded Ordnance (UXO) such as bombs or naval mines may be present. To maintain safety during the construction process, a site inspection for unexploded ordnance should be conducted. The risks associated with UXOs are substantial and include property damage, explosions, and injuries. Before construction starts, these risks should be identified and safely removed to protect the public, employees, and the project. It also helps to ensure that safety regulations are followed.

Flood
[image: ]
[natural resources Wales] -

Swansea Marina is susceptible to flooding mainly because of its low-lying coastal location, which leaves it open to storm surges and rising sea levels. As proven in the evidence provided [natural resources Wales], the site location is at a high risk of flood from the sea. Sea level floods are extremely dangerous because they can cause extensive property damage, infrastructure disruption, and even fatalities from strong currents and erosion. Furthermore, the evidence also suggests that there is high risk of flooding from rivers. There is a great chance of river flooding due to the marina's short distance from the River Tawe, particularly during times of intense rain. 
Community
The community would likely be impacted if UWTSD went through construction. Potential effects include increased air pollution and noise, busy roadways, and restricted access to specific locations, all of which could interfere with residents' and students' everyday schedules. There may be alterations in the flow of customers for nearby businesses, and the presence of construction equipment and activities may raise concerns about safety.



Access
Due to possible traffic congestion, disruption of regular university operations, and limited space for construction equipment and materials, access to the University of Wales Trinity Saint David could present challenges for construction, which could have an effect on the campus community as well as the neighbourhood. When there is limited access to a construction site, it is crucial to put in place a thorough logistics plan that reduces interference. This strategy should involve scheduling deliveries to avoid busy periods, securing alternate access routes if possible, also It is important to maintain clear communication with local authorities and relevant stakeholders to guarantee the efficient management of any requisite road closures or diversions.
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The site which can be seen in the image above sits on one road which branches off Langdon road. The main access route for any machinery and/or vehicle would be langdon road which is right next to fabian way. This means that the site should be easily accessible for all vehicles and machinery, soil investigation drilling rigs would be able to access this site easily. If there were to be any congestion or halts in the road then there would be a stop to accessing the site as there would be no close access to rear of the site.  A solution to this would be to have an efficient plan for deliveries to site and for any vehicles which need to attend. In addition to this, there is no public parking near the site so there would have be parking on site to avoid any blockages in the road.

Geology
As the proposed site is in close proximity to water, excavation and foundational work may change the natural soil composition and stability, which could result in problems like landslides or soil erosion. Additionally, disrupting the subsurface layers could have an impact on the quality and flow of groundwater, increasing the risk of contamination or shifting the levels of the water table.

Radon
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[UK Radon]
Radon is a naturally occurring radioactive gas that can escape from the ground, particularly when rocks and soil are disturbed or excavated. Fortunately the Radon report shows that the site location is in the lowest band of radon potential. The primary risk of radon exposure is an increased chance of developing lung cancer, particularly with prolonged inhalation of high levels of this radioactive gas, therefore it is important to avoid at all costs. [UK Radon]
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[borehole report]
The British Geological Society website provides a borehole report of the presented site. Within this report it is found that just over 4 metres in depth under the proposed site the ground conditions consist of made ground, a lot being loose and/or soft. These ground conditions are not acceptable to use traditional methods of foundations, this is because a mixture of materials, including organic matter and debris, can be used to create made ground. Over time, these materials may compress or break down, threatening stability. Artificial ground typically has low strength and an in-consistent load-bearing capacity, this is unsatisfactory as when compared to natural soil, the bearing capacity of artificial ground is typically lower and less consistent, poorly compacted materials can lead to uneven settlement, low and unpredictable bearing capacity, and structural instability. When working with made ground, ordinary foundations might not be able to support loads sufficiently, which could result in failure. With consideration to the borehole report it would be intelligent to contact a structural engineer to evaluate the types of foundations that could be used. 
[image: ][raft foundation]






More suitable foundations for this particular site could be raft foundations, Because they evenly distribute the building load over a large area. Raft foundations perform well on the proposed ground as, the borehole report stated that there was made ground, raft foundations are suitable because they lower the risk of differential settlement, which is common with made ground. Furthermore, raft foundations perform better overall in less predictable made ground conditions  than typical strip or pad foundations because they can accommodate lower bearing capacities and variations in soil composition. When building on a site with poor soil conditions, such as expansive or compressible soils, raft foundations work well. When dealing with difficult ground conditions, they can be an affordable alternative to deep foundations such as piles. Raft foundations are appropriate for locations with high groundwater tables or shallow bedrock because they usually require less excavation, therefore they are a suitable foundation for the proposed site. This then leads to lower construction costs and a quicker building schedule. As the soil conditions located at the site are predicted to not be the best, raft foundations are applicable as they evenly distribute the weight of the entire structure over a sizable surface area. In extremely wet conditions, the buoyancy of water-saturated soil can lift shallow foundations. Raft foundations provide stability by resisting this uplift and distributing the load over a larger area. By reducing the chance of differential settlement and preventing localised settlements, this promotes stability and structural integrity. This method of foundations is also suited to the site as they are appropriate for locations with high groundwater tables or shallow bedrock because they require less excavation. This may lead to lower construction costs and a quicker building schedule, also due to their simplicity with design this contributes to saving costs on design but also time with the erection of the build. Additionally, Raft foundations are especially appropriate for areas where there are frequent fluctuations in the water table because they serve as a barrier against water seeping into the structure.
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[taken from provided class information]
 Another method of foundations that may be suggested due to the given ground conditions could be piles, Pile foundations are deep foundations that transfer building loads to deeper, more stable soil or rock layers below the surface. This type of foundation could be suitable as it can be seen in the BGS’s borehole log that past 5 metres depth on the site there can be found virgin dense sand, gravel and clay. Pile foundations serve well on made ground, this is because they transfer the building load through the soft or unstable surface materials to the stronger and more stable soil or rock layers beneath. This guarantees the building's structural integrity and stability even in situations where the top soil layers are inappropriate for conventional foundation support. 
[image: ][pile foundation]
The data obtained from a site investigation aids in selecting the most suitable foundation type based on the soil conditions and the structural requirements of the project. This is crucial for optimizing construction costs and ensuring stability.
While researching for information on the grounds conditions and characteristics, I discovered that an investigation was held out providing that there was a variable thickness of made ground across the site consisting of sandy gravel (via the BGS borehole report). Because of this, it is expected that some of the Made Ground will be eliminated and replaced with either lightweight fill or carefully chosen granular fill. The inspection of the ground conditions also found that there was a high presence of larger sandstone cobbles and boulders within the glacial deposits under the site. Furthermore, the findings illustrated how ground water was encountered at depths from 0.5m – 5.4m Building ground level. Consequently, there is a chance of excavation instability and collapse because of the combination of a sandy soil composition and a shallow groundwater table. Due to the location of the build, I think that the ground water conditions is one of the most significant factors that needs to be inspected as this is the most prominent risk. With this the soil characteristics also need to be inspected thoroughly to see the damage of potential water fluctuations in the base. As the new build is going to be three stories and made from steel it means that the dead weight of the building is going to be large however still a lot lighter than other buildings practices of framing which can be comparably a lot heavier such as reinforced concrete framing. Due to the ground conditions reinforced concrete frame would not be the best practically and would be extremely un-cost affective. On top of that I would neither suggest timber frame for this project due to the location of the build, as it is based by the sea the salt water would assist in damaged the wood. When picking what type of foundations to use prior to building a property, there are many factors that you need to take into consideration, such as: price, thermal conductivity, vibration and noise, the load of weight and corrosion concerns. As the site is on the docks right next to the sea it is likely that the ground conditions may not be sufficient as when soil gets saturated it can

temporarily lose strength and portray characteristics of a liquid, this leads to ground instability. This means that there could be risk of movement which could be extremely costly, there is also risk of erosion as if water is regularly passing through soil, then this would damage or alter the landscape and changes in ground elevation, these changes are also affected by loss of strength in soils leading to landslides or slope instability. In addition to this as of the close proximity to the ocean the saltwater can get absorbed by the surrounding soils which could have impacts on the foundations of the building which will affect their stability. Because saltwater has high salinity, it intensifies the electrochemical reactions that lead to rusting, which would speed up the deterioration of steel foundations. Regarding this the load of the built also needs to be checked, due to the size of the frame, it can impose a high dead load on the foundation, this needs to be taken into consideration while picking a correct foundation method for the property. 

Summary of anticipated ground conditions:
[image: ][CISM]
Taking these factors into consideration, I would suggest either using raft or piles foundations. After the site investigation was completed, a structural engineer would go to site and analyse which method of foundations would be best suited, structurally and quantity surveyor will assess the most cost-effective foundation for the business. I would suggest the structural engineer to call in a building inspector to come to the project to gain back round information of the sites building control.
One method of foundations that I would suggest is the use of driven piles which are an essential component of many foundation systems used in construction projects worldwide. Because Steel or concrete driven piles, for example, are pounded into the ground until they reach a stable layer of soil. The friction along the pile shaft and end-bearing both contribute to the load-carrying capacity. Similar to driven piles, bored piles are also a good method of foundation for a piece of land with poor ground to work with, drilling a hole in the ground and pouring concrete into it results in bored piles. Obstructions will have to be considered i.e. ground conditions.
In conclusion, for the foundations of this large project I would suggest the use of both raft and piles. This is due to the ground conditions and the potential risks which are visible , if there are changes in the water present in the soil at the base of the build then the raft foundations will benefit the built as it will move with the ground preventing the build from braking as they reduce the possibility of differential settlement by spreading out the structural loads over a wider area. Also, the use of piles in case there are fluctuations with the ground level getting lower to stop the build from tilting and unnecessary strain on the frame. As these piles are driven deep into the more stable strata, they offer extra support and keep the soil from settling too much. The combination of these two foundation methods will ensure longevity and stability of the build. Although this method could be costly at first as there are two types of foundation, it would be better to ensure the projects integrity than having to make future adjustments or having to rebuild therefore saving money.
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Strata Depthrange to | Depth to base of | Brief description
top of stratum | stratum (m b.gl)
(mbg))
Made Ground | Ground Level 250-320 | Gravelly fine to medium SAND with many
cobbles and some boulders of Quartzitic
Sandstone
‘Aeolian Sand 250-3.20 1090-1550 | Medium dense to dense light brown and
yellowish brown fine to medium SAND with
calcareous shell fragments.
Fuvio-Glacial 1090-1550 | 20.30-2300 | Stiff in places very Stiff dark brown and greyish
il brown slightly sandy gravelly CLAY with many
subrounded cobbles.
Lower  Coal | 20.30-23.00 Unknown | Extremely weak grey MUDSTONE received as
Measures clayey sub-angular fine to medium gravel sized

fragments.
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