






























Site Investigation for City & County of Swansea
Jessica Goodridge
Student number: 1903035

Proposed Site Details
The city and county of Swansea have engaged in a joint venture to tenure a new establishment within Swansea’s Foreshore. The venture will be between the Marriot hotel and the Swansea city council to create a new restaurant and ice-cream parlour (with Manager’s Apartment) and procured through a Design and build contact. The site is located between County Hall and the Marriot Hotel that is illustrated with the below drawings. This investigation will source out any potential issues that the site may incur in development as well as discuss the site and soil techniques that may be used. The building will contain the restaurant, café bar, ice cream parlour, kitchen, food stores etc with a second floor level hosting a self contained managers apartment with staff and welfare facilities. 
[image: ]
The proposed site for the Ice-cream parlour will fall between the blue highlighted box. 

The existing area has a mixture of old buildings and new ones. 




Historical background of the site 
Swansea as a city used to be a town and was founded in the 12th century when Normans conquered the area. The Norman lord built a wooden castle on the site of Worcester Place. From 1716 copper was smelted in Swansea. In 1755 a lead works opened. In 1764 a pottery plant was founded. Pottery became an important industry during the 19th century. From 1777 zinc was made in Swansea. In the 19th century Swansea became a centre of the metalworking industry. After 1845 tinplate was made in Swansea, (Steel covered in tin) & By the late 19th century the tinplate industry was booming.
The Mumbles Railway was built as an industrial horse-drawn tramway in 1804-5, and became the first railway in the world to regularly carry passengers in 1807.  Horses were used up until 1896, but steam locos first came into use in 1877. The electric tramcars many people remember took over from 1929 until closure in 1960.
The original line ran from Swansea to Oystermouth.  In the 1890s it was extended to the newly built Mumbles Pier.  There were branches in Swansea – up the Strand and out to the West Pier – and near Blackpill up the Clyne Valley.  The names and sites of the stations changed at times – we have chosen those that existed in the 1950s.
[image: See the source image]The port of Swansea also boomed during the 19th century. It was helped by Swansea canal, which made it easier to transport heavy raw materials to and from the port. In 1881 Prince of Wales Dock was built on the east bank of the Tawe, meanwhile there was still a shipbuilding industry in Swansea in the 19th century but it less important than the metal working trades. During the early 19th Century the United Kingdom as a whole came under immense Bombing from the WW1 & WW2. The bombs were often dropped of Swansea as the regain was well known for its production of materials, this made Swansea a prime target for bombing and to this day the city is still finding unexploded bombs. Swansea suffered severely in the bombing raids of the Second World War, in all 387 people were killed and the heart of the city was destroyed. Swansea city was rebuilt in the 1960s.
  https://www.walesonline.co.uk/news/wales-news/suspected-bomb-washed-up-tide-11365752
In the early 20th century the port of Swansea continued to flourish, Kings Dock was built in 1909 & The Queens Dock followed in 1920. At the beginning of the 20th century, the tinplate industry was booming & so were the steel and copper industries even though throughout the depression of the 1930’s they suffered severely and there was horrifically high unemployment in Swansea.
Recommendations - Given the historic background of Swansea and the potential for finding unexploded bombs throughout the coastline and potentially buried under sand and other close land a full and thorough investigation must be done through a detailed site investigation which would be undertaken by others. The elements of this site investigation that would present themselves as most significant and applicable to this site which is located between the Marriot and County hall is the potential risk to exposing any unexploded bombs given the historical background of the site. 


Foundations
As the building will primarily be built on the waterfront that would give a natural concern for the stability of the foundations that the building would need to be placed on. The Marine beach comprises of cobbles and shingle, sand, silt and clay and with this combination of difference soil a recommendation for either piling or rafters.  Below is an aerial view of the beach and proposed location.
At present the most common is the use of reinforced concrete, although occasionally it is also developed with precast elements, such as steel. Timber is not a common element for foundations due to durability, but there are some piling foundations with this material.
There are difference types of foundations. 
1. Shallow Foundations
Not more than 5 m deep
No special equipment for earthworks
Shallow foundations are typically used where the loads imposed by a structure are low….
  relative to the bearing capacity of the soils layers under the site.

2. Deep foundations
More than 5 m deep
Special equipment required 
Deep foundations are necessary where the bearing capacity of the surface soils is not
  adequate to support the loads imposed by a structure and so those loads need to be
  transferred to deeper layers with higher bearing capacity. 

Shallow foundations – Strip, Pad & Raft. None of these would be suitable to use.








The Chosen Foundation.
[image: ]Following on from the site visit and investigation I would suggest I use a pilled cap foundation due to the results from the upper layers of soil and rock formation. 
Piled cap foundations are used when the strata below is a mix of soil and rocks. The weight of the structure can be distributed evenly using single or grouped piles. Areas that will affect the use of this type of foundation can be: 
1. Soil Condition 
2. Types of Loads acting on the foundation 
3. The bottom layers of the soil 
4. The site conditions 
5. Operational Conditions. 
The building will be constructed of steel and 2 storeys high, again another reason why piling would be the best option. The piles are used to take the vertical weight off the structure and transfer it into the deep layer of the soil. Settlement issues would be common so in order for safety and security and due to this being built of the seafront the building would be confronted with high winds. 
(https://theconstructor.org/geotechnical/foundations/need-functions-of-pile-foundation/1785/)











Types of Soil 
There are various types of soil based on the site. Almost all soils contai[image: ]n water in varying amounts and in free or absorbed form. Soils in most cases are blends or mixture of particles of many sizes, and parent rock materials making it very difficult to predict its behavior.





The soil based on the site is primarily made up from Boulder Clays. These are gravely well-rounded boulders, blocks of old red sandstone and coal measure rocks. 
Soil Sampling Techniques
Types of soil sampling techniques that could be used on the development.
Rotary drilling; 
Rotary drilling is used where the ground formation is dense, made up of rock, gravels and other geological formations. Depths of up to 100m can be achieved for bedrock samples to be taken for laboratory examination. Rotary drilling is a core barrel lowered into the ground where there are voids and then flushed with circulated air/mist or water. [image: ]



Cable percussion Drilling 
Depending on access, cable drilling (auger and Shell) is the most used technique for geotechnical sites, reaching depths of up to 60m. When investigating different soils, the borehole will be formed using various tools, depending on the type of ground in order to successfully collect the samples of disturbed and undisturbed. (RSA Geotechnics Ltd , n.d.)
[image: ]
Trial Pits 
These are carried out to recover large samples of the grounds soil, up to 1.2m. This enables us to gain a good understanding of the ground’s strata, which is the examined. Usually no supports are required to carry out this test, if required shoring will need to take place. This type of test has its advantages by the need for machinery, resulting in a lower expense. 
[image: ]



CPT Rigs (Cone Penetration Testing) 
Cone rigs are used in depths up to 100m. It involves using a 4 -6 wheeled drive truck  tracked trawler. The cone is pushed into the ground at a constant rate of 20mm per second, causing a causing friction against the shaft. Recordings are measured using an electric current and the frequencies of the readings are presented in a graphical graph. Advantages of CPT testing over conventional is that the samples have minimal disturbance in order to determine the sub-surface stratigraphy
[image: ]
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Building Regulations.
Building Regulations 2010, Site Preparation and Resistance to Contaminants and moisture, Section C1. 
Due to my historical investigation results I believe there is a need for further site investigation tests to be carried out.
Sections 1- Clearance or Treatment of unsuitable Material; 
Section 2- Resistance to Contaminants. 
1. Preliminary UXO risk assessment; 
2. Detailed UXO risk assessment; 
3. Ground Gas monitoring; 
4. Coal Mining risk Assessment; 
5. Ground water monitoring; 
6. EIA (Environmental Risk Assessment); 
7. Biodiversity Test; 
8. Heavy Metals Assessment.
Phase 3- Remediation Strategy and Phase 4- Validation 
To be carried out by the selective company chosen to complete the survey from my investigations of phases 1 & 2.
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