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[bookmark: _Toc155642846]Introduction
In this assignment I will be doing a desktop study focused on Swansea Docklands, going over its historical background and current status. I will be looking over existing documentation, plans, and data, aiming to uncover the multifaceted layers that contribute to the docklands' character.  The university is set to start on a new phase in its campus expansion with the construction of a three-story steel-framed universal learning/lecture hall structure. This is necessary due to the substantial number of lectures that will take place during the academic year. The Innovation Matrix will consist of Three storeys, 10 lecture rooms accommodating 30 students and 4 lecture theatres accommodating 100 students.
[bookmark: _Toc155642847]Task 1A

[bookmark: _Toc155642848]Site Location
Swansea Docklands is in the location of Swansea, a coastal city in South Wales, United Kingdom. The docklands area is situated along the waterfront, extending from the city centre toward Swansea Bay.

[bookmark: _Toc155642849]Swansea Docklands

Site History
[image: ]Swansea Docklands has a centuries worth of history that reflects the development of the city from a marine centre to a major industrial base. Swansea became an important port for trade and transportation in its early years thanks to the natural harbour created by the River Tawe. However, a significant change occurred in the Docklands area during the Industrial development. In the late 18th and early 19th centuries, the emergence of the copper industry, notably led by the Vivian family, transformed Swansea into the centre of the global copper industry. Several copper operations could be found in the area, and ships transporting copper and other products were frequently seen at the ports.

However, the docklands became abandoned because of the collapse of the copper industry in the late 19th and early 20th centuries. A supernatural reflection of Swansea's industrial history, the neighbourhood fell into disrepair.
[image: ]Swansea Docklands had substantial changes to its terrain and surroundings following World War II, mostly as a result of the effects of the conflict and the ensuing restoration efforts. The Docklands still carried the marks of the battle, with several places destroyed and damaged by bombs. Bombing strikes had targeted the physical infrastructure, which included ports, warehouses, and industrial buildings, causing significant damage and altering the topography.

The post-war period showed an increase in the importance of environmental factors. Industrial growth and productivity had expanded as a result of the disagreement sometimes at the cost of environmental sustainability. After the war, environmental preservation and restoration became more critical. At Swansea Docklands, efforts were made to mitigate environmental harm, including pollution brought on by industrial operations. In order to lessen the negative effects of industrial and wartime activities on the land and rivers, environmental laws and restoration schemes were put in place.
[bookmark: _Toc155642850]Possibility of contaminants

[image: ]Swansea Docks had to deal with a variety of possible ground pollutants following World War II as a result of the region's intense industrial and military activity at the time. The docklands, which are an essential centre for both marine and industrial activities, may have been contaminated in several ways. Heavy metals like lead, cadmium, mercury, and zinc may have exploded into the ground as a result of industrial operations such as shipbuilding, chemical manufacture, and the production of metals. Given that asbestos is frequently used in ship construction for fireproofing and insulation, shipbuilding operations in particular may have had a role in the asbestos's existence. In addition, storage, transportation, and marine operations may have polluted the earth with petroleum products, such as oil and diesel.

The risk of explosive leftovers, such as unexploded weapons and leftovers from military tests, is introduced by the combat environment. Hazardous chemicals and explosive compounds could have been left behind from the handling and disposal of weapons both during and after the conflict. Moreover, another layer of possible contamination may have been added by the industrial processes of that period using polychlorinated biphenyls (PCBs), which are frequently found in paints and electrical equipment. Polyaromatic hydrocarbons (PAHs) and coal tar traces from the region's previous coal operation may remain underground.

[image: A table of chemical formulas

Description automatically generated]There is also the possibility of radioactive materials from combat operations or industrial processes employing radioactive compounds, given the post war global geopolitical environment. The combined effect of these pollutants may have presented hazards to the environment and public health, hence requiring further actions such as environmental evaluations and repair programmes.

In-depth studies, including as soil sampling and analysis, are frequently used in modern reconstruction projects in Swansea Docks in order to detect and measure the level of pollution. Following that, remediation plans are customised to the pollutants found, adhering to best practices and environmental laws. Swansea Docks' post World War II history illustrates the intricate relationship that exists between industrial operations, the effects of the conflict, and the continuous requirement for sustainable rehabilitation strategies to lessen the legacy of possible subsurface contamination.
[bookmark: _Toc155642851](Site 16, Clase Road, Swansea Proposed Commercial Development Geo-Environmental & Geotechnical Report, n.d.)


[bookmark: _Toc155642852]Innovation Matrix building requirements and use:

[image: A high angle view of a building

Description automatically generated]In terms of meeting the academic demands of several hundred pupils during term time, the projected three-story, steel-framed facility for the University's campus growth, intended to function as a Universal Learning/Lecture Hall, represents a major advancement. The steel frame of the construction suggests a purposeful design that prioritises structural efficiency, strength, and flexibility. In order to support a large number of lectures, the building is planned to have 10 lecture rooms that can accommodate 30 students each as well as 4 lecture theatres that can hold 100 students each. These facilities are arranged deliberately in terms of accessibility and spatial organisation throughout the course of the three floors.
[image: A group of people walking outside a building

Description automatically generated]The project takes advantage of the steel frame's inherent structural advantages, which also provide durability, speed of construction, and flexibility. The adaptability of steel provides the required load-bearing capability for numerous levels while allowing the spacious interior areas that are necessary for lecture halls.

[bookmark: _Toc155642853]Innovation Matrix Location
[image: A map of a city

Description automatically generated]The SA1 Innovation Matrix, which is a part of our Swansea University Campus, is where the Innovation Matrix is located. With widespread views of Swansea Bay and the hills to the north, its distinctive coastal setting in the city's historic Docklands is remarkable. The city core can be reached in only 15 minutes on foot, while the rail and bus terminals are only 20 minutes away. The stunning Gower Peninsula and its breathtaking beaches are easily accessible from the SA1 Innovation Quarter, which also provides quick access to the M4 highway. Within the Matrix, other amenities such as individual flats, restaurants, retail shops, pharmacies, accommodation, and recreational centres are easily accessible. 
[bookmark: _Toc155642854]B: Task 1B
[image: A close-up of a document

Description automatically generated]Given Swansea Docklands historical past and possible industrial legacies, a thorough site evaluation should take a multifaceted approach. To understand the site's historical usage, industrial activity, and infrastructure, a thorough historical analysis involving the examination of documents, maps, and archives should be the first step in the inquiry. The next step is to conduct a geotechnical study, which includes soil samples and borehole drilling to evaluate the qualities of the soil, characterise the geological strata, and find any possible pollutants. It is essential to conduct a comprehensive groundwater assessment, which includes sampling to determine water quality, flow patterns, and groundwater level monitoring. A contaminated land assessment should be carried out, focusing on contaminants such as heavy metals, hydrocarbons, and industrial chemicals, given the previous industrial activity. 

[image: A black and white image of a chart

Description automatically generated]Evaluations of the structural integrity of the current infrastructure should take previous activity's possible effects on the land and buildings into account. Furthermore, ecological and environmental assessments, which involve surveys to detect and lessen possible disturbances to the local flora and fauna are essential. Throughout the inquiry, it should be made sure that the criteria are being followed. A thorough risk assessment should pinpoint possible dangers and provide countermeasures. A comprehensive report with specific recommendations for redevelopment, remediation, or additional research should be the end result of the process, which should include community and stakeholder engagement, transparent communication, and documentation of findings. This report should also consider Swansea Docklands' historical context and the need for sustainable and responsible land use planning. 


Given the historical background of the Swansea Docklands site, I would recommend that the contractor give particular aspects throughout the site research due to their potential relevance and potential risk implications. Considering the region's past industrial activity, a thorough evaluation of contaminated soil is essential. Since pollutants including heavy metals, hydrocarbons, and industrial chemicals may be hazardous to the environment and human health, concentrating on detecting and analysing is necessary.  The study should be guided by adhering to valid Building Regulations and Codes of Practice, particularly those concerning environmental protection and land rehabilitation. 

Furthermore, thorough geotechnical research is essential to comprehending the underlying conditions and any structural outcomes, in compliance with Building Regulations concerning foundation stability and design. A structural integrity evaluation should be given top priority to ensure compliance with building rules and laws related to structural safety, taking into account the historic structures and any stability difficulties. To guarantee compliance with heritage conservation criteria, it is also advisable to involve local authorities and preservation organisations, if relevant, in the investigative process. Finally, to resolve concerns and gain support for the inquiry and ensuing rebuilding activities, ongoing community interaction is crucial, in keeping with the principles of sustainable development allocated in related legislation. In the particular context of Swansea Docklands, this strategic focus on contaminated soil, geotechnical concerns, structural integrity, and community interaction will help to create a more specialised and successful site assessment.
[bookmark: _Toc155642855]Task 2

[bookmark: _Toc155642856]What type of foundation to use?

Given the specific geological conditions of Swansea Docklands, pile foundations are the best option for building. A foundation system that can successfully overcome the challenges faced in the docklands, which are frequently characterised by varied soil profiles and potentially difficult subsurface conditions. Whether driven or bored, piles have the benefit of reaching bedrock or stable layers deep into the soil. This becomes especially important in regions where the upper soil layers may not be as stable or have inconsistent capacity to support loads. Moreover, the proximity of Swansea Docklands to waterfronts may result in soft or loose soils. In this case, pile foundations are a great option because they may penetrate these layers and give structures a stable base. Pile foundations are a dependable and durable option for building projects in Swansea Docklands' dynamic and changing topography because of their flexibility to various soil types and their capacity to transmit loads efficiently.
[image: ]The construction of pile foundations reduces the possibility of erosion or soil liquefaction, two problems that are frequently encountered in coastal locations in addition to stability concerns. Pile foundations provide a strong support system that increases the structure's resistance to the changing environmental circumstances brought on by being close to water. They achieve this by extending down to more stable strata.
All things considered, pile foundations' flexibility and adaptability make them a dependable option for building next to water. They offer a strong and long-lasting solution that tackles the particular difficulties brought on by the distinct geological and hydrological features of waterfront environments like Swansea Docklands.

[bookmark: _Toc155642857]What type of pile foundation should be used on this site?

[bookmark: _Toc155642858]Driven Pile foundation
[image: ]In order to establish a sturdy support system for buildings and other structures, driven pile foundations are built by pounding piles into the earth. These piles are often constructed from steel, concrete, or wood and are driven in with a pile driver. The pile driver strikes the pile's summit several times, forcing it to pierce the rock or dirt below. The intense driving motion causes the surrounding earth to be moved and compacted in addition to entangling the pile in the ground. Because of this compaction, the earth can support more weight, giving the structure above it a strong base. Driven pile foundations are a sturdy and dependable option for sustaining structures in many construction scenarios because they perform well in a range of soil conditions and are especially good at spreading loads through the length of the foundation.
[bookmark: _Toc155642859]Bored Pile Foundation
[image: ]To be able to create a bored pile foundation, a hole must be excavated into the earth, reinforced, and then filled with concrete to give structural support. Usually, the process of building drilled piles starts with the creation of a hole with the necessary diameter and depth using an auger or drilling equipment. In order to keep the borehole intact, soil or debris that is removed while drilling is usually removed. To strengthen the pile after drilling, a steel reinforcement cage is placed into the hole. At last, the drilled hole is filled with concrete, which forms the pile as it hardens and sets.
[bookmark: _Toc155642860]Foundation conclusion
In conclusion, the decision to utilize bored pile foundations over driven piles for construction in Swansea Docklands is grounded in the specific geological and environmental conditions of the site. The versatility of bored piles allows for customized drilling to adapt to the diverse soil profiles and potential variations in the docklands area. This method's ability to achieve significant depths and varying diameters ensures optimal load-bearing capacity, addressing any uncertainties related to soil composition and stability. Considering the waterfront location, where soil conditions may exhibit greater variability, the adaptability of bored pile foundations proves advantageous in providing a stable and resilient support system for the structures planned for the Swansea Docklands development. Ultimately, the selection of bored pile foundations reflects a strategic choice to enhance construction efficiency and meet the unique challenges presented by the site's geotechnical characteristics.
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