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1.Introduction  
 
1.1 Brief 
The Undertaking of a preliminary desktop study for this projected site which sits on the Swansea foreshore, reviews a vast amount of information which is dated from the 1850s to the present of today. This study identifies and shows us the projected lands past use, current use and any ground changes or differences that has occurred across the period. This information is highly important to determine the potential issues that will affect planning, design and mostly the construction of this restaurant and parlour. This preliminary study is to prepare for a full site investigation as part of the feasibility stage. This study also examines how the past use will affect foundations and have implications on specific Building regulations and requirements for a site investigation and design.  

1.2 The Sites location and Setting 
The proposed site is located between the Marriot hotel and the county hall, joint agreements coming from the city and county of Swansea and with the Marriot hotel.  
[image: ]
Fig. 1 Location of the proposed building 
As shown in figure 1, the approximate 2,000 square meters for the buildings ground floor level is set within a coastal urban environment which is to be located around and between the leisure developments and the Councils land. The buildings ground floor will accommodate the restaurant and ice cream parlour, where the second floor will provide self-contained managers apartment and meeting rooms. 


2. Historical Background of the Site 
Starting from the 1850s, Swansea Bay as a whole consisted of mud, sand, tipped waste and most of the ground was in fact collectively made ground. With the surface deposits being predominantly sand dunes and tidal foreshore, which had over time had been stabilised and fixed through different elements of embankment work. There was the continuous inclusion of the Swansea & Mumbles railway.  Moving on to the late 1800s, continuation of embankment works was in place. The surrounding area during the whole of the Victorian period did not include any public building or any services, until years later. 
[image: ]
Fig 2.  The Proposed buildings surrounding area in the 20th century
Forwarding to the 1900s, Swansea bays shoreline had been fixed for numerous types of transportation and was also fixed for urban usage. With the ultimate hardening of the sea front meant that the bay had almost been completely engineered entering the 20th century. The construction of raised road alignments and seawalls across the bay, eliminated the remaining dunnage across the foreshore and set the bay up for future civic ambitions. In the 1930s the civic works is exactly what was executed, “the Swansea Bay frontage had, by the inter-war period, became a predominantly engineered shoreline, shaped to serve urban, recreational and civic functions rather than natural coastal processes” Swansea-bay-shoreline-management-plan. 
In 1941 Swansea was hit by a 3- night blitz (19-21 February 1941). The Blitz however didn’t target the site’s location but did hit the city centres more commercial and significant town areas such as, Oxford Street and Castle Street. This didn’t have a negative impact on the site near the foreshore as it wasn’t targeted land, this meant ground type was mostly undisturbed. Post-war for the sites area meant car ownership increased rapidly, with the focus on making sure that the foreshores routes became bigger and cars were the new prioritisation over rail lines. 
  [image: ]
Fig 3. Swansea Foreshore corridor for transport, near the site (1949) 
In figure 3, shows the engineered roads constructed post war/Clearance which ultimately “On the 5th of January 1960, the train ran from Swansea to Mumbles and back. Driven by Frank Dunkin and full of local dignitaries, it was the final time the Mumbles Train would run” Mumblesrailwaytrail.com. 

Towards the end of the 20th century, the large areas of the old railway lines were cleared, and the county hall was constructed. Entering the 21st century engineering continued with flood protection being prioritised due to the earlier heavy industry decline in the area.



3. Advised Site Investigation 
The purpose for this site investigation is to examine and provide confirmation for the proposed lands ground conditions and characteristics referred in the historical check. This site being so close dockside it was found the ground condition was mostly made ground, this meaning that future construction over the site area will most definitely lead to risks of land performance.  With the technical geological information taken from a borehole practise on the site, will furthermore help the design process at the feasibility stage and determine what techniques are to be used in the site investigation. 

3.1 The Sites Ground Model 
To obtain an initial understanding of the ground model conditions at this site, the closest and up to date borehole log has been collected and overseen. The strategy of undertaking a Borehole technique is the most common way of determining a lands condition. This borehole log has provided the stratigraphic pattern for the site and taken into consideration the wider area.  The borehole log used for this site is located within Appendix A, using the borehole log the ground model has been reviewed and assessed below. 
3.1.1 Summary of the Ground Conditions (from the usage of Borehole 2)
As we can see in Appendix A, it clearly shows an impact from the foreshores heavily engineered past. 
Dense amounts of Sandy Gravel – 4.95-6.95m
The borehole log shows 4.95-6.95 metres of sandy gravel with hints of sandy clay lurking between. The reason for the layer of this sandy gravel is heavily influenced by the foreshores historic reworking and the intense engineering. 
Made Ground- 4.95m
The upper layer as shown in Appendix A, is approximately 4.95 meterage of Made Ground. The Made Ground consisting of many sediments such as sandy clay layers, brick fragments, stone and some lost grey ashes. 
Dense Sand with Gravel – 7.95m 
Approximately 7.9m immediately below the layer of sandy gravel, sits a layer of dense sand again filtered with gravel. This is where we can see the transition to the natural deposits of gravel. This can be important for the contractor to assess the liquefaction when conducting a in-situ test (Standard Penetration Test (SPT). “The SPT is a widely used in-situ test for subsurface geotechnical investigation. It is particularly effective in assessing the liquefaction potential of soils for earthquake design” Riad Arefin (2020).



[image: Construction Work: standard penetration test (SPT)]
Fig 4. SPT Test Example              
Gravel Boulder Clay – 7.95m – 18.60m 
At this point the borehole had encountered very strong gravely boulder clay which clearly shows a uniform stratum, with its high strength and low compressibility will form the layer for its piled solution. 
Mudstone- 18m- 22m 
Underneath the boulder clay, a layer of mudstone which labelled on the borehole log as bedrock.  The bearing allowance for this layer is high and therefore due to the depth it can have a negative economic effect for the founding. 
However whilst drilling, the borehole log has reported that groundwater was present at a shallow depth. This is due to the site’s coastal location. With the presence of groundwater at such a shallow depth, additional engineering considerations such as the uplift pressures are going to have to be evaluated by the specific geotechnical contractor. 


 

“Uplift pressure in the context of drilling a borehole refers to the upward force exerted by water or other fluids on the borehole structure Smith, L. (2021). Another engineering method I would recommend for the measuring of ground water conditions is a Piezometer. A Piezometer is “a method by inserting a polythene tube at each point where the ‘pore water pressure’ is required to be measured “Alan Nantel (2026).
The undertaking of this borehole log at such an engineered location (Swansea Foreshore) means that the geotechnical contractor would be recommended by myself to undertake a cased open hole method with casing to obtain a clear ground model like the in-place log at the Meridian tower, Swansea. 
3.2 The Risks of Using a Cased Open Hole System on the Foreshore
 The reason for the selection of an open hole percussion system is that the method allows the specific contractor to identify clearly the issues within the ground at the foreshore. This drilling method is clear and aligns with the execution of the site investigation. However, this method does come with its own risks and is advised to be monitored when conducting. 
3.2.1 Risk of the Borehole collapsing 
Looking at the layer of made ground (4.95m), the materials at this level aren’t combined meaning there is no strength present. Whilst the open hole drilling is taking place, significant risk increases with the structure of the ground as it starts to lose shape, and voids have unpredictable changes that the contractor must monitor. 
3.2.2 The Groundwater Related Risks
Due to the site being located on the foreshore, tidal influence must be taken into consideration when drilling down. “Open boreholes can lead to the contamination of groundwater resources, which may affect drinking water supplies and local ecosystems” Environment Agency (2017). 
3.2.3 The Risk from Site Constraints 
With the location for the new restaurant being placed in between the Mariott hotel and the current county hall, this will introduce difficulty to the manoeuvring of material and the present rigs, public interference due to the site being so close to have a live car park.





3.3 Risk- Significant Areas of the Site Investigation 
Evaluating from the risks associated with the choice of drill method and scope of works, there are areas to the methods that carry significant risks. 
	The Risk 
	Why are these Processes Required?
	Risk outcome 

	SPT testing in the granular layers 
	A fully cased assessment must be carried out and to make sure that a stable borehole to make sure that the liquefaction assessment is accurate. 
	The density data could possibly be retrieved incorrectly. Also, the risk of the liquefaction comes into consideration. 

	The Piezometers testing
	With a heavy tidal influenced water table in such a shallow environment, this will need as mentioned pore pressure measurements. The reason is to get an understanding for the seasonal variations.
	When undertaking the method of a Piezometer, risks such as the stability of the borehole causing complications. Also, issues with the uplift of pressure.

	The use of a case open hole system 
	This process is required as it is the most professional way of conducting a borehole investigation with factors such as the made ground. With the addition to casing, it ensures that there will be no collapsing in the process. 
	The obvious being the borehole collapsing, the used tool can also become stuck and damaged which builds up costs. 

	 Consideration to the current site’s constraints
	Consideration towards the area as there are many reasons to why risks can occur with the amount of works and pedestrians present.  
	With the large number of people accessing either building and also the car park, this can have a large impact on the 


Table 1. Table of Identified Site Investigation Risks




4. The Relevant Building Regulations  
Building Regulations 2010- Part A 
This Relevant Building Regulation explains clearly that loads are to be transferred to the ground safely without disturbance of surrounding habitats. The regulations state “structures erected in places of public assembly may need to sustain the synchronous or rhythmic movement of numbers of people” The building regulations 2010. Which relates to the site’s current situation with the enclosure of a live carpark.
Building Regulations 2010- Part C
‌Within this set of regulations, it mentions the requirement for assessments and testing for any contaminated sediments that will ultimately influence the chosen foundation’s material. Also, with the results of the borehole log and the presence of sediment such as ash and industrial waste, will mean that this regulation applies to the situation. 
4.2 The Codes of Practice and Geotechnical Standards 
BS 5930:2015- Code of Practise for a Site investigation 
“This standard helps to assess the suitability of sites for construction operations and civil engineering works” BSI group. This will support when the open hole drilling occurs and due also to the fact of the surrounding made ground. 
BS 1377 – Methods of Test for Soils 
This standard helps due to the sites ground model and making sure an accurate assessment for the settlement’s behaviour is provided to monitor any abnormal reactions. 
4.3 The Local Authority and Parties likely to be Involved
	Authority
	The Authority’s Relevance?
	Contact No

	Swansea Council- Building Control
	The Authority will make sure that the set building regulations to construct this restaurant are complied. 
	
01792 63600

	Swansea Council – Planning Department
	This will require the site investigation and also the foundation proposals.
	
01792 63600

	Natural Resources Wales
	Advice will be given on flood risks and also coastal protection for the site.
	
0300 065 3000


Table 2. The Relevant Site Authority’s
5. Foundation Recommendations
5.1 Why Shallow Foundations will not be Suitable
Generally, with the Made ground present and containing rubble, ash and loose sands the use of a shallow foundation isn’t the recommended foundation. An unpredictable bearing capacity and there can be a risk of the settlement becoming different. For this situation, strip or pad foundations aren’t suitable to place. Looking into the borehole readings to advise, at 4.95-7.95m the sediment present becomes liquifiable and saturated. This means shallow foundations would be vulnerable to spreading. 
5.2 Why Raft Foundations aren’t Suitable
“Raft foundations are not suitable within made ground due to the potential for uneven settlement and the risk of damage to the foundation” CJ Groundworks (2025). Overall, the raft foundation in this situation would have a huge uplift risk and will require an intense dewatering. 
5.3 The Recommended Foundation – CFA Piled Foundation 
Taking into consideration everything evaluated, I recommended using Continuous Flight Auger Piles. The reason for selection is, they can be installed safely with minimal vibrations, which will aid the protection of both the County Hall and Marriot hotel. These types of piles are highly suitable for the granular soils with will avoid the process of dewatering.  “CFA piling is a bored piling method that forms reinforced concrete foundations” Piling Plant Hire. As shown in appendix B the piles detail of interception through the ground.
[image: ]
Fig 5. Example of a CFA Pile 

5.4 How CFA Piles Concur Site Risks 
The characteristics that the CFA holds means that the made ground present will be bypassed, and the liability for reliance on unexpected fill will be eliminated. This will also avoid the risk of any layer beneath the ground affecting the shallow foundation. 
CFA augers will increase and maintain the stability of the layers with the use of drills penetrating the layers without change. With the continuous auguring, CFA piles installed can then reduce the ingress of water and liquid.
5.5 Conclusion to the Chosen Foundation 
The reason ultimately for the decision to install CFA piles is for many reasons. It is by far the safest method (due to the made ground) and the most durable way of supporting a concrete foundation.  The piles identify risks in the drilling method and ground model that can be avoided with the use of the method. The proposed restaurant also having a demand for glass façade and a top floor apartment; the CFA will ensure long term performance of the building.















6. Appendices
Appendix A- Surrounding Areas Borehole Log


[image: Scanned image of the borehole log]
Figure A1: A Borehole log from the Meridian Tower, Swansea foreshore – Refrence: BGS ID 370246 : BGS Refrence : SS69SE345
[image: Scanned image of the borehole log]

Figure A2: A Borehole log from the Meridian Tower, Swansea foreshore – Reference: BGS ID 370246 : BGS Reference : SS69SE345
[image: Scanned image of the borehole log]
Figure A3: A Borehole log from the Meridian Tower, Swansea foreshore – Reference: BGS ID 370246 : BGS Reference : SS69SE345

Appendix B

[image: ]

Fig 6. Detailed process of CFA Pilling 
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