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[bookmark: _Toc229083957][bookmark: _Toc229084108]1.0 Introduction
This report has been prepared for the proposed development located on Swansea Foreshore between County Hall and the Marriott Hotel. The proposal for this report involves the construction of a new restaurant and ice-cream parlour with an associated cafe bar with a commercial kitchen and food storage on the ground floor. On the second floor, there will be managers' apartments, meeting rooms and staff welfare facilities and the building is expected to provide approximately 2,000 square metres gross internal area for both floors. 
As a junior construction professional, I have been instructed to undertake a preliminary desktop study and provide recommendations for the site investigation before construction works commence. In this report, I will examine the historical development of the site, the geological and environmental conditions that are likely to affect the development and the relevant legislation, standards and recommendations for suitable foundation solutions.
[bookmark: _Toc229083958][bookmark: _Toc229084109]2.0 Historical Background and Desktop Study
[bookmark: _Toc229083959][bookmark: _Toc229084110]2.1 Historical Development of Swansea Foreshore 
Swansea has a long industrial and maritime history dating back several centuries. In the nineteenth century, Swansea became internationally recognised as “Copperopolis” due to its significant copper-smelting industry. The growth of Swansea docks and harbour infrastructure during the mid to late 1800s transformed the coastline and the surrounding land. Historical mapping suggests that the South Dock was completed in approximately 1859 as part of Swansea's industrial expansion. The dock system and industrial infrastructure resulted in substantial land reclamation and made ground deposits throughout the waterfront and marina areas, and much of the present Swansea Marina and Maritime Quarter was historically foreshore and dockland.
The proposed development site is situated between County Hall and the Marriott Hotel, which forms part of the modern Maritime Quarter regeneration area. Prior to the regeneration works during the late twentieth century, this area consisted of reclaimed foreshore land, dock infrastructure and railway connections serving the docks and industrial facilities.
The historic photographs and records of Swansea Foreshore show the engineering works associated with sea defence construction, reclamation and redevelopment. During the 1970s, County Hall underwent development that required significant groundwork and foundation engineering due to poor ground conditions associated with the coastal environment. During the 1980s and 1990s, Swansea Marina underwent major regeneration, and the Marriott Hotel was constructed as the first phase of the waterfront development that transformed the former industrial land into commercial and residential developments. 
The historical use of the site does raise several important concerns for development, which include:
· Potential contamination from historic industrial activity
· Presence of uncontrolled made ground
· Variable groundwater conditions
· Marine influence and aggressive ground conditions
· Buried obstructions and former foundations
These factors make a comprehensive site investigation important before any design or construction decisions are made.
[bookmark: _Toc229083960][bookmark: _Toc229084111]2.2 Historical Mapping and Land Use Analysis 
The analysis of the historic maps from the late nineteenth century onwards demonstrates a substantial change to the Swansea waterfront. Early maps show dock infrastructure and tidal foreshore areas where the current development site is located.
By the early twentieth century, the area had become heavily industrialised with railway lines, dock servicing infrastructure and associated storage facilities. The presence of the historical railway lines suggests the possibility of obstructions and industrial contamination.
Modern mapping also shows the site forming part of the regenerated Maritime Quarter adjacent to major structures including County Hall, Swansea Marina and the Marriott Hotel.The transformation from the tidal shore to reclaimed development land strongly suggests the presence of significant depths of made ground across the site. 
[bookmark: _Toc229083961][bookmark: _Toc229084112]2.3 Geological and Ground Conditions 
Available geological information for Swansea indicates that the area contains a combination of
· Made ground
· Marine and tidal deposits
· Alluvium
· Glacial deposits
· Underlying bedrock associated with the South Wales Coalfield geology
The published borehole information from the developments in Swansea Marina and Meridian Quay suggests that the ground thickness varies significantly across the area. The upper ground layers are commonly formed of sandy gravel, gravelly sand and fill materials associated with reclamation works. Below the made ground, there are soft alluvial and marine deposits present, and the soils are typically compressible, which can lead to excessive settlement if shallow foundations are used. 
Groundwater levels are expected to be relatively high due to the site's coastal location, which is adjacent to Swansea Bay and the marina. The geological history of Swansea also indicates potential for contamination from former industrial uses, particularly heavy metals linked to historical smelting activities.
[bookmark: _Toc229083962][bookmark: _Toc229084113]2.4 Environmental and Flood Risk Considerations
 Due to the coastal location of the site, there is a risk of flooding because the Swansea Foreshore is exposed to:
· Tidal Flooding 
· Storm surge events 
· Rising sea levels associated with climate change 
· Elevated groundwater levels 
Therefore, the proposed development must consider long-term flood resilience measures, such as building construction with raised finished floors above identified predicted flood levels. This would help reduce the floodwater entering the occupied areas during the tidal surge events. Lastly, the marine environment may also create aggressive chemical conditions that affect buried concrete and steel foundations due to chloride and sulphate attack.
[bookmark: _Toc229083963][bookmark: _Toc229084114]3.0 Recommendations for a Detailed Site Investigation
[bookmark: _Toc229083964][bookmark: _Toc229084115]3.1 Introduction 
Based on the historical and geological review, I have discussed, it is recommended that a site investigation be undertaken by a specialist geotechnical contractor. 
The purpose of the investigation is to obtain sufficient information regarding:
* Ground conditions
* Foundation design
* Groundwater conditions
* Contamination risks
* Geotechnical hazards
* Construction constraints
The information gathered during the investigation will allow structural engineers and geotechnical specialists to determine the most suitable foundation plan for the proposed construction of the restaurant and ice cream parlour.
[bookmark: _Toc229083965][bookmark: _Toc229084116]3.2 Preliminary Risk Assessment 
The main geotechnical and environmental risks identified for the site include:
[bookmark: _Toc229083966][bookmark: _Toc229084117]3.2.1 Made Ground 
One of the main geotechnical risks at the Swansea Foreshore site is the presence of made ground. The made ground contains mixed materials such as rubble, industrial waste and demolition material and also due to older reclamation works not being completed to modern engineering standards, the ground may be inconsistent across the site. One of the main concerns with made ground is the bearing capacity and its variable strength because some areas may compress more than others under structural loading, which can cause differential settlement that may result in cracking and uneven floors for the proposed building.
[bookmark: _Toc229083967][bookmark: _Toc229084118]3.2.2 Soft Marine and Alluvial Deposits
Marine and alluvial soils are made up of soft clay, silt, and loose sand. These materials often have low shear strength and poor bearing capacity, making them unsuitable for supporting heavy structural loads without deep foundations. The main concern with these deposits is that they may create difficulties during excavation works due to the ground being unstable when exposed, especially if the groundwater levels are high. This could therefore increase construction risk, and temporary support measures for the foundation works will have to be put into place. 
[bookmark: _Toc229083968][bookmark: _Toc229084119]3.2.3 Groundwater 
The site's proximity to Swansea Bay and the marina means groundwater levels are likely to be high. The potential risks are that during excavation works, groundwater may enter open excavations, making it difficult to carry out the foundation construction safely, and excess water within the excavations can reduce soil stability and increase the risk of collapse. 
[bookmark: _Toc229083969][bookmark: _Toc229084120]3.2.4 Contamination 
Historical industrial processes produced waste materials such as asbestos-containing materials and heavy metals such as lead and arsenic, which could pose risks to human health if not properly identified and managed. Another issue is the potential generation of hazardous ground gases such as methane and carbon dioxide from organic material that has decomposed over time, and these gases can create health or explosion risks if gas protection measures are not installed. 
[bookmark: _Toc229083970][bookmark: _Toc229084121]3.2.5 Flooding and Coastal Influence 
During periods of severe weather, high tides can cause flooding that can affect the site and the surrounding infrastructure. Coastal flooding may disrupt construction and delay the project, which is costly. Another important factor is the long-term impact of climate change, as sea levels may increase in the future and increase the likelihood of coastal flooding over the building if flood resilience measures are not put in place.
[bookmark: _Toc229083971][bookmark: _Toc229084122]3.3 Recommended Site Investigation Works 
[bookmark: _Toc229083972][bookmark: _Toc229084123]3.3.1 Boreholes 
Boreholes help identify changes in ground conditions as the ground may vary across the development area, and they reduce the risk of unexpected ground problems during construction. The boreholes should be strategically positioned around the footprint of the proposed building, mainly near the heavily loaded structures  such as the main structural columns. The boreholes should investigate the groundwater levels and the thickness and consistency of the made ground. The information obtained from the boreholes will be important in determining whether the proposed piled foundation system is suitable and if there are any additional ground improvement measures required. 
[bookmark: _Toc229083973][bookmark: _Toc229084124]3.3.2 Trial Pits
Trial pits should be excavated to examine shallow ground conditions and identify buried obstructions. The pits would also be useful to allow visual inspection of fill materials.
[bookmark: _Toc229083974][bookmark: _Toc229084125]3.3.3 Groundwater Monitoring 
The groundwater monitoring standpipes should be installed within the selected boreholes. The monitoring should assess the tidal influence, groundwater chemistry and seasonal groundwater fluctuation, and all this information is important for the foundation and drainage design.
[bookmark: _Toc229083975][bookmark: _Toc229084126]3.3.4 Contamination Testing 
Soil and groundwater samples should be laboratory tested for heavy metals and organic contamination, and this will determine the environmental risks and the health risks of the construction workers on site.
[bookmark: _Toc229083976][bookmark: _Toc229084127]3.3.5 Geotechnical Laboratory Testing 
The laboratory testing should include moisture content, shear strength testing and particle size distribution, which will help determine the engineering behaviour of the soils. 
[bookmark: _Toc229083977][bookmark: _Toc229084128]4.0 Relevant Regulations, Standards and Codes of Practice
The recommendations in this report are based on current UK standards , codes of practice and guidance documents relevant to geotechnical engineering and construction.
[bookmark: _Toc229083978][bookmark: _Toc229084129]4.1 Building Regulations
The principal legislation relevant to this project includes the Building Regulations 2010, where the Approved Document A provides guidance on structural stability, ground movement and foundation design. In Approved Document C, site preparation and resistance to moisture address ground gases, site drainage and contaminated land.
[bookmark: _Toc229083979][bookmark: _Toc229084130]4.2 British Standards 
BS 5930:2015 is the code of practice for ground investigations. 
This standard provides guidance on:
· Soil Sampling
· Borehole investigations
· Reporting procedures
· Planning site investigations
BS EN 1997-1: Eurocode 7
Eurocode 7 provides the main design framework for:
· Geotechnical risk assessment
· Ground parameter selection
· Foundation design
· Structural safety
CIRIA Guidance
The publications relate to contaminated land, foundation design and coastal development.
[bookmark: _Toc229083980][bookmark: _Toc229084131]4.3 Local Authority Involvement 
Local authorities and organisations will be involved in the development process.

Swansea Council Planning Department will be responsible for :
· Flood risk consultation
· Planning approval
· Environmental health review
Contact: Swansea Council address is Civic Centre, Oystermouth Road, Swansea, West Glamorgan, SA1 3SN
Telephone: 01792636000
Natural Resources Wales is responsible:
· Groundwater protection
· Environmental permitting
· Coastal management
Contact: Natural Resource Wales, Cambria House, 29 Newport Road CF24 0TPA
Telephone: 03000653000
[bookmark: _Toc229083981][bookmark: _Toc229084132]5.0 Foundation Recommendations
Based on the desktop investigation, the development is unlikely to be suitable for traditional shallow strip foundations due to the made ground and soft compressible coastal deposits. Therefore, a piled foundation is considered the most appropriate option. 
[bookmark: _Toc229083982][bookmark: _Toc229084133]5.1 Recommended Foundation Type 
I recommend that the building be supported by reinforced concrete CFA piles extending through the made ground, and the piles are likely to support reinforced pile caps.
[bookmark: _Toc229083983][bookmark: _Toc229084134]5.3 Reasons for selecting CFA Piles
 CFA piles are suitable for areas where variable-made grounds exist because they transfer structural loads to deeper competent strata, and this reduces the risk of differential settlement and excessive ground movement. CFA piles also generate low vibration levels, which is important due to nearby occupied buildings like the County Hall. The piling techniques are also effective in areas with high groundwater levels because the auger maintains bore stability during installation.
[bookmark: _Toc229084135]6.0 Conclusion
The desktop study identified several ground and environmental risks at the Swansea Foreshore site, including the soft coastal deposits, high groundwater levels and possible contamination. A detailed site investigation has to be carried out before construction begins to confirm the foundation requirements and ground conditions. Based on my findings, the CFA piled foundations are considered the most suitable solution for the proposed development.











       















