Swansea Mumbles Road development

Introduction
In this report you will receive information regarding the future project of the new hotel that’s going to be built on Oystermouth Road. The report will include the lands historic past, contents of a detailed site investigation, advisories of what site investigations that would be more significant and applicable to this site, environmental and social considerations for the intended works, advise on what type of foundation would be more applicable for the job.

History of the land
Tesco history
On Oystermouth Road in Swansea where the larger Tesco Superstore is located, there is a rich industrial past beneath the concrete site. Swansea Gasworks, which was found on this site, was important in the energy production of the city in the late 19th century to early 20th century. Town gas was produced from coal at the gasworks (as shown) and was an important fuel for lighting, heating, and cooking before natural gas was available.
By the mid-20th century energy production had improved and demand for town gas reduced and the gasworks were closed. It largely sat empty until recent redevelopment efforts began in the late 1900s. This was a part of a larger redevelopment of the area aimed at revitalising the city centre with commercial and retail developments in and around former industrial sights, a wider initiative to improve the local economy and give the community modern amenities.
The building of the Tesco Superstore at Oystermouth Road represents Swansea's transition from an industrial past to a more diverse urban future, successfully fusing the preservation of its heritage with modern development. 
The major supermarket store chain purchased the land in April 1999 and spent £1.3 million clearing the site. At the present time when they purchased the land it was found to be the most valuable land in Wales, when they bought the land in was measures at 65,000 sq ft. The store then opened in February 2000. (Refer to reference 1: Dalling, R. (2020)
Gas work history
In 1840, the Directors of the Swansea Gas Light Company determined that the Dyfatty works were inadequate in size to meet the growing demand for gas. Despite serving the town for many years, the location of the Dyfatty Gasworks was not ideal, particularly as Swansea expanded westward and at a significantly lower elevation. Consequently, a decision was made to relocate the gasworks to a more advantageous site to ensure a reliable gas supply for Swansea's future needs. On July 17, 1841, the Corporation sold land known as “Burrows Field No.6” on Oystermouth Road to the Company for £150 15s. The Dyfatty gasworks were decommissioned following the opening of the Oystermouth Road gasworks in March 1842. The original gasworks site had been a prominent establishment in Swansea; the acquisition of the new site took place in July 1841 with Mr. Spinney serving as a consultant. The Neath Abbey Ironworks provided gas plant equipment to the Swansea Gas Company that same year.

The Swansea Gas Light Company commenced gas production on the six-acre site in March 1842. In 1844, Swansea Corporation secured a second private act aimed at enhancing the paving, lighting, and overall development of the town. By 1867, the borough of Swansea had experienced substantial growth, resulting in around 40 miles of streets and 589 public gas lamps. In 1883, the Swansea Gas Light Company had an authorized capital of £100,000 and produced 155 million cubic feet of 15-candlepower gas from 18,461 tons of coal in 1881 (The Cardiff Times, January 20, 1883). Under the management of Mr. Thornton in 1890, the gasworks underwent further expansion and modernization. In March 1903, the first six beds of eight inclined retorts, built by the New Conveyor Company, were put into operation but encountered significant issues. Two years later, in 1905, six additional beds of inclined retorts were constructed by Drakes.
In 1912, an application was submitted to Parliament seeking authorization to purchase land in Morriston for a new gasworks. George Andrews was succeeded by Reginald G. Clary as Engineer and Secretary in 1914. Preparations for the Morriston gasworks began in 1914 but were delayed due to the outbreak of World War One; only site levelling and drainage work was completed. The first gas showroom opened in 1914 on Wind Street. Construction of the gasholder at Morriston commenced in 1919. Mr. W. H. Johns was appointed Engineer and Manager in 1920, playing a crucial role in contract awards, plant selection, and overseeing the construction of the new gasworks. The new facility included a machine-charged Horizontal Retort House with 140 retorts, all necessary ancillary equipment, and a new powerhouse. A Carburetted Water Gas plant was established to enhance coal gas production and cater to peak demand. The Morriston gasworks became fully operational in 1924, while the Oystermouth gasworks closed in 1925. The Carburetted Water Gas plant was shut down in March 1927, and the retort houses and No.1 gasholder were demolished in 1936. (Refer to reference 2: Coflein.gov.uk. (2021)
On February 19, 1941, an incendiary device landed on one of the gasholders at Oystermouth Road, igniting a fire. Mr. George Peters and foreman Mr. Johnny Thompson scaled the gasholder and extinguished the flames using wet clay, earning Mr. Peters the George Medal and Mr. Thompson the British Empire Medal for their bravery. At its height, the site had four gasholders that stored and distributed gas, with the remaining three surviving until nationalization and the transition to the Wales Gas era. (Refer to reference 3: The Story of Mumbles. (2024)
Previous borehole logs taken
Whilst researching information on the ground where Tesco is now held. I cam across 5 different borehole logs that were taken in 1999, this was the year that the construction started on the Tesco. Before looking into depth of the information that the borehole log gave me, I had a quick look at the specific date the borehole got done. 3 of the 5 logs were taken in June, so I was expecting dry ground conditions as June is the beginning of summer. In the other 2 logs, they were undertaken in January, I would be expecting to see data that would indicate wet ground conditions.  



Bore hole logs 1-3 - (photos from reference 9: BGS (2023). GeoIndex - British Geological Survey)
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Borehole log:
After reviewing the logs taken in June 1999, the results from the logs are roughly the same. Down to about 0.4 meters the ground is made up of hardcore materials suck as tiles, stones and rubber fill. From the 0.4m mark down to about 4 meters, the ground is made up of all different types of clay. Numerous fields such as hydrogeology, environmental science, and geotechnical engineering gain significant insights from detecting clay in borehole logs. The electrical resistivity readings are affected by the high cation-exchange capacity and low permeability of clay. Resistivity logs can reveal clay-dominated areas, which typically exhibit lower permeability and higher electrical conductivity compared to sandy or carbonate formations. Ultimately, recognizing clay in borehole logs provides essential information for hydrogeological modelling, environmental conservation, engineering design, and geological assessment, facilitating informed decision-making and effective project implementation. Further down into the investigation, one of the logs show brown peat. Brown peat is characterized by its fibrous consistency and deep brown hue, setting it apart from other peat varieties. Peat itself is formed from the accumulation of organic material or partially decomposed vegetation, typically found in wetland environments such as bogs, fens, and moors. The formation of peat occurs under waterlogged conditions with limited oxygen supply, which inhibits the decomposition process of plant matter. If not properly addressed in foundation design, the high compressibility and low shear strength of peat can lead to significant settlement issues. The substantial water content in peat may complicate construction by causing instability and making excavation more challenging. Due to its compressible nature, building on peat can result in structural instability that necessitates specialized foundation solutions or soil stabilization techniques. Additionally, because peat retains considerable moisture, it can affect site drainage; thus, careful planning is essential to prevent waterlogging. In summary, recognizing brown peat in drilling logs is crucial for assessing a site's suitability for construction, understanding environmental constraints, and devising appropriate engineering strategies to address the challenges associated with peat soils. (Refer to reference 4: State.mn.us. (2023) – (Refer to reference 5: Wikipedia Contributors (2019). Peat.)

Borehole logs 4-5: (photos from reference 9: BGS (2023). GeoIndex - British Geological Survey)
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These 2 borehole logs were also taken in 1999 but in the month on January. Once again, down to the 0.3m mark, hardcore material was found in the ground. Based on the fact that the logs were taken in January, I would assume to expect wet material under the hardcore material at the top. From the 0.3m mark down to about 2.5m, the material that was collected from the log was described as dark brown moulted clay. This would indicate that the clay has been saturated by water and would be very dense. There are significant implications for geotechnical engineering and construction projects when wet clay is detected in a drilling record. Wet clay exhibits reduced shear strength, potentially leading to instability in slopes and foundations. Its presence signifies the risk of substantial settlement under load, which can jeopardize structural integrity. Additionally, the cohesive and adhesive properties of wet clay may hinder excavation efforts, prolonging construction timelines and increasing costs. Addressing the challenges posed by damp clay may necessitate the use of specialized equipment during the project. Furthermore, due to its low permeability, wet clay can impede natural drainage systems, necessitating engineered solutions for water management. Variations in moisture levels can cause wet clay to swell, impacting nearby structures and underground utilities. In summary, recognizing wet clay within borehole logs is crucial for anticipating and mitigating potential geotechnical challenges, thereby ensuring informed decision-making throughout engineering and construction endeavours. (Refer to reference 6: Barnhardt, S. (2016)
Codes of practice
In the construction of the project, the construction codes of practice would have to be met. Codes of Practice within the construction industry are comprehensive guidelines that outline standards for various aspects of building activities. They aim to ensure safety, uphold quality, and comply with legal and regulatory requirements. These codes address a wide range of tasks, including design, selection of materials, construction methods, and maintenance procedures.
For construction to ensure safety, quality, and compliance with regulations, it is essential to adhere strictly to Codes of Practice. 
Thorough Training and Education
Regular training sessions are crucial for ensuring that employees remain informed about the latest standards, codes, and best practices. Knowledge of relevant regulations can be validated through the promotion or requirement of certifications. Effective communication and precise documentation are vital for maintaining adherence to established codes. By fostering an environment that encourages open communication, employees can express compliance concerns without fear of retaliation.
Inspections and Audits
Regular site inspections and audits play a key role in confirming compliance with relevant rules while also identifying potential issues early on. Engaging impartial independent auditors provides objective assessments regarding compliance status.
 Technology Utilization
The implementation of compliance management software simplifies the tracking of compliance metrics and streamlines documentation processes. Additionally, Building Information Modelling (BIM) supports project planning and visualization by ensuring that code requirements are integrated from the design phase.
 Engagement with Regulatory Bodies
Maintaining regular communication with regulatory bodies ensures contractors stay updated on any changes or amendments to codes. Participation in industry forums allows for the exchange of best practices in compliance and shared experiences.
Establishing a Compliance Culture
Creating a culture cantered around compliance entails that company leadership prioritizes adherence, setting a standard for the entire organization. Defining individual responsibilities clearly helps promote accountability along with outlining the repercussions of non-compliance.

By applying these strategies effectively, contractors can enhance project outcomes while minimizing risks associated with non-compliance with Codes of Practice. 
(Refer to reference 7: American Institute of Constructors (2024) – (Refer to reference 8: www.designingbuildings.co.uk. (n.d.)
Foundation Recommendation.
Using a pile foundation for hotel construction, as indicated by the analysis of five borehole logs showing hardcore, clay, and brown peat, presents numerous significant benefits. This type of foundation provides stability, resilience, and reliable long-term performance in challenging ground conditions. Given that clay and brown peat possess low bearing capacity and high compressibility, they are inadequate for directly supporting substantial loads like those from a hotel structure. Clay is prone to considerable settlement over time, particularly when saturated, while peat is highly compressible and susceptible to further decomposition. Pile foundations effectively transfer the hotel's load through these weak soil layers to reach deeper and more stable substrates such as bedrock or compacted sand.
Different soil types exhibit varying tendencies regarding settlement. Differential settlement can lead to cracks and structural distortions if parts of a building settle unevenly. Pile foundations mitigate this issue by bypassing the compressible clay and peat layers, thereby ensuring an even distribution of the building's weight and reducing the risk of uneven settling.
The drainage capabilities of wet clay and peat tend to be poor. Peat's high water content makes it unstable as it dries out and contracts. Installing piles below the groundwater-affected zone can create a more stable foundation. Additionally, pile foundations eliminate the need for expensive dewatering systems that would typically be required with shallow foundations.
Relying solely on hardcore (compacted stone or debris) from a single drill log for foundational support poses risks due to its potential variability and discontinuity over time. In contrast, pile foundations provide a consistent and well-engineered solution that adapts to changing ground conditions, ensuring safe support for the hotel.
Hotels often have multiple floors, elevators, plumbing, and heavy amenities which contribute significantly to their overall weight. Pile foundations are ideal for multi-story structures as they are engineered to accommodate substantial vertical and horizontal loads. They also offer design flexibility for complex layouts or underground utilities.
Conclusion
A pile foundation emerges as the optimal choice given the borehole log findings indicating clay, brown peat, and hardcore presence in the ground conditions. It minimizes risks associated with poor drainage, expansive soils, and shifting soil layers while enhancing stability and preventing settlement issues. By opting for piles, the hotel's structure is assured safety, durability, and resilience against both load-related pressures and environmental factors over time. This decision not only protects the investment but also ensures compliance with construction standards and engineering best practices.
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