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1.0 Introduction
1.1 Site Details

The aim of this project is to investigate the on-site area in Swansea that is proposed to build a restaurant on Swansea’s Foreshore. The building is set to be between the Civic Centre and Marriot Hotel car park. The GIA (Gross Internal Area) will be approximately 300 square metres.  

The main purpose of this investigation is to develop an understanding of the underlying area and analysis all aspects. This investigation will cover the historical background of the site, evaluate borehole logs in the area and the best suited foundation required. Evaluating the services required and constraints that can occur during the construction. Analysis of the surrounding area is to be carried out for any potential hazards or significant areas. 

Please see below in Figure 1 for an estimate of the area of the construction site.

The investigation will need follow [BS 5930] for the suitability of construction to be applicable for British Standards.
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Figure 1: Highlighting area in red of the construction site. (Google Maps, Satellite view)


2.0 History of Site Location

2.1 Location

The location of the site is based on Dunvant Place leading off the A4067 and will sit in both car parks of the Swansea Civic Centre and the Marriot hotel. Towards the South side of the site, there is Swansea beach front, whilst to the north is the main access to the site from the A4067 dual-carriage way.

The site is co-ordinance approximately from the Survey Grid Reference: E:265378 N:192321

There are two access points for the site. one located at the entrance of the Swansea Civic centre car park and the second is at the Marriot car park. If required, there is an access point into the Marriot car park from Swansea beach front. As Dunvant place is off the dual carriage way, this provides easy access for large vehicles to transport to site. 

2.2 Site History

Desk study found that this area was dominantly used for railway embankments and a site for engine sheds, relatively close to Victoria Rail station. (Youle, R. 2018)
Towards the East of the site, we have the former Swansea Dock area that was a major part of the economic boom in South Wales due to the production of coal. The South Dock was used prominently for importing copper. 
The South Dock dealt with commercial shipping for over a century. In 1905, Swansea docklands were famous for the fish markets and export of coal as they had eleven coal-shipping appliances in the area. During 1930’s coal exportation reduced but cargoes where now being used for iron, timber, potatoes and sand & gravel. (www.swanseadocks.co.uk, n.d.)

In 1971, the dock was closed permanently and redeveloped in the 1980s into a residential area.
Closer to our site location, Swansea Civic Centre was constructed in 1979. Prior to the build, Paxton Street and Dunvant Place were residential areas that were had to be demolished to make way for the Civic Centre. (Cooper, 2021)

[image: Aerial photo of Swansea South Dock in 1923]
Figure 2. “The south dock in 1923” (Historypoints.org)



3.0 Geology and Topography

3.1 Geology

The geology map for the Swansea region is shown on British Geological Survey (Scale 1:50,000, sheet number 247). This gave an accurate indication of the ground surface that we’re dealing with as we found out it is likely to be superficial made ground, mainly colliery and mineral smelting spoil. Undifferentiated sand, silt and clay to be expected. Please see below in Figure 2 area on map.
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Figure 3: BGS Bedrock Map of Area of Construction (webapps.bgs.ac.uk. n.d.)

3.1 Topography

The topography map provided online (topographic-map.com 12/21.) has identified the different ground levels to be expected on our construction site. Towards the East of the site, it is 10.0m above sea level. This increases to up to 13.0.m on the West side of the site that is mainly inside the Swansea Civic Centre parking area. Having a difference in the ground level on either side of the project will impact the type of foundation required. See below in Figure 3 the area. 
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Figure 4: Topography map of Site (Topographic-map.com 01/2022)
4) Borehole Samples

From the Desk study, there are two borehole logs (SS69SE345 and SS69SE348) that provide an accurate understanding for the infrastructure below the ground. The borehole logs were carried out on Paxton Street and sourced from British Geological Survey.

Investigation points should be followed to accompany BS EN 1997-2:2007

4.1 Borehole Log

The drilling method carried out was a percussion 200mm diameter up to 15.0m and then an ‘open hole’ rotary drilling from 15.0 onwards to 22.0m.
This log indicated that the regolith starts at approximately 6.0m and indicating water level at 5.7m. The ground description at this level is a ‘Sandy gravel’ that has a depth of 2.05m.
From 7.0m to 11.0m consists of a mixture of very dense sand and boulder clay and became a lot denser as an increase in the number of blows. 
‘Open Hole’ drilling began once penetrated through the boulder clay as coring through percussion was not allowing coring anymore.
From 18.60m onwards experienced bedrock to be a dense grey mudstone.

4.2 Borehole Log

The drilling method carried out was a percussion 200mm diameter to 19.0m, following ‘open hole’ from 19.0m to 22.0. This ended on a rotary wire line flush from 22.0m to 24.0m.
First encountered water depth at 1.75m. This sealed off at 6.0m as an increased number of blows proved the ground to become denser.
Regolith bedrock started at approximately 8.50m that consists of stiff boulder clay that proceeded until 14.0m.
From 14.0m onwards the ground got denser as we experienced 135 blows per 225mm at 17.5m. This indicates the boring machine required more power to proceed deeper.
From 22.50 to 24.0m is highly weather mudstone which was our last strata.

	Depth (m)
	Strata Description
	Number of Blows
	Water Depth

	0 – 4.95m
	Made Ground (Consisting of soft sandy clay)
	6
	

	5.0m – 7.95m
	Dense brown Sandy gravel
	34
	6.0m

	7.95m – 18.50m
	Very Stiff Boulder Clay
	67
	

	18.50 – 22.0m
	Grey Mudstone
	N/A
	


Figure 5. Table displaying depth of different strata found on Borehole log 1.



4.3 Comparing the Borehole Logs

Examining both above borehole logs, they’ve shown similarities as both experienced boulder clay from approximately 8.0m onwards. 
A Subsidence that has been picked up on both borehole logs were water particulars in the clay. This can be a concern for the foundation we are planning to use as water pressure in the soil reduces its shear strength, as if the clay dries out it can lead to it expanding or shrinking resulting in damaging the foundations.
Both borehole logs show that our bottom layer is mudstone, which usually provides for good foundation conditions., but the mudstone is extremely deep into the ground.
Analysing both borehole logs penetrating down to approximately 22.0m, this implies that there are no previous mine works in the area as the requirement would be to penetrate to a minimum 30.0m.

5.0 Foundations

A comparison of the two on the borehole logs helps indicate the type of foundations that is best suited to the ground conditions. The foundation for the site is likely to be a compromise of either a pile foundation or raft foundation.

Raft Foundation
· Most suitable for large buildings
· Suitable for poor ground conditions, where settlement is likely

Pile Foundation
· Most suitable for weak and poor-quality soil
· Transmits load to surrounded soil by friction

The borehole logs identified that majority of the ground is of clay soil. Therefore, the best solution for a foundation is a deep foundation rather than a shallow, such as an end bearing pile foundation. An end bearing pile can transfer the load through weak strata onto a compact and hard stratum such as the grey mudstone at approximately 22.0m. This increases the effectiveness of the foundation for its size and withstand horizontal loads. Please see below a sketch completed on how an end bearing pile foundation works. Preferably, having the end bearing pile prefabricated and brought to the site location instead of auger type pile. 
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Figure 6: Sketch illustrating an end bearing pile foundation. 

There are a handful of trees in the site location that will need to be cut down before the foundation begins. Concrete piles are recommended to be placed on previous tree root zones to prevent having potential weaker areas of foundation and prevents the chances of subsidence to the building. (The constructor, 2013)

6.0 Existing Constraints

See below the main constraint that could affect the construction of the project:
· Transport and Location
· Legal constraints
· Environmental constraints
· Economical constraints
· 
6.1 Transport and Location

In case of road diversion, regulations will need to be followed and permitted granted by the local council prior to the work carried out.

Examining the ground from the topography, there are a mixture of ground surfaces differentiating from concrete and increase ground levels including biodiversity. Tree roots in the area will need to be deconstructed as they will have affected the ground density due to water extracted into the ground. 

6.2 Legal Constraints

The project will need to follow legal regulations that include health and safety regulations [ISO45001] for both on site and in the local area. All regulations need to be followed prior to work starting and can cause potential delay on start date. 




6.3 Environmental and Social

Regulations for the environment surrounding the project need to be adhere to. These regulations include lighting and noise pollution, air quality protection and work duration times. This will include formal meetings and receiving information of residents before proceeding. 

Environmental Regulations will need to be in place during the construction of the project. This will include COSHH assessments on products which could lead to contamination of the ground. If contamination found on the ground, reference should be made to BS 10175. 

6.4 Economical

The allocated budget of the construction of the project will need to be assessed to determine the best solution for services of the site and materials required. This will involve a logistic team advising on machinery required.

6.5 Structural Constraints

The buildings that are going to be affected are most likely the Civic Centre and Marriot Hotel. Towards the north of the project is another car park. This will be able to facilitate consumers of both buildings. From on-site evaluation of the area, there are not any pylons or overhanging structures that could cause difficulty. 

7.0 Floor Risks

A flood risk assessment carried out by National Resources Wales was able to provide results of risk of flooding for this area. The results have been completed using Swansea Marriot Hotels postcode within 10 metres radius. See below.
[image: ]
Figure 7: Identifying the risk of flooding sourced from Natural Resources Wales (check-your-flood-risk.naturalresources.wales..2021)

8.0 Services

Before proceeding with the construction work for this project, there are numerous services that will need to be planned and evaluated. These services will need to be in the layout plans for the building contractors. (Designingbuildings.co.uk, 2017) Please see below:

· Electricity Supply
· Water Distribution
· Lighting and Heating
· Waste Management

8.1 Electricity supply	

A constant supply of electricity for the site that is tested regularly to follow health and safety regulations. All welfare facilities on the site have correct amount of supply (110V), whilst other areas of site may need isolating.

8.2 Water Distribution and Drainage

Following the CDM 2015 Regulations, there must be efficient washing facilities and drinking water provided for the site. This includes washing facilities supplied such as sanitary products.

8.3 Sufficient Lighting and Heating

Following safety measures, sufficient lighting needs to be supplied that will be used internally for work production, but to not effect surrounded areas during construction. As this area of Swansea is residential, it is recommended that a lighting plan is marked up.

8.4 Waste management

Waste management will need to control the disposal of materials from the construction. This includes COSHH risk assessment to assess whether the products can contaminate ground conditions, as well as how to dispose the products as this will help encourage recycling of products. It is recommended a site waste management plan is written up for all products supplied. 









9.0 SSSI’s Nearby

A Site of Special scientific interest (SSSI) has been recognised approximately 1.25miles from the site location. The SSSI is Backpill, Swansea. See below highlighted in red.

[image: ]
Figure 8: Highlighting in red Backpill area. 

In 1986 Backpill beach was designated as an SSSI for its importance for local and migratory birds who stop over during winter from Africa, Greenland, and Russia. This is due to the mud and sand during the times is perfect for habitat from October until March. The centre is managed by the Royal society for protection of birds. (Blackpill SSSI and Wildlife Centre, 2021.)

10.0 UXO Monitoring

The site location is classified as risk level high according to a risk map supplied by ZeticaUXO. This indicates the area of the project was a previous WWII target and unexploded bombs have been sourced in the region. This implies that there are potential unexploded bombs on this site and in Figure 7 shows ‘Luftwaffe Target’ close by. (Zentica UXO, 2016)
[image: Map
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Figure 9: Showing site area as high risk for unexploded bombs
Sourced from (ZeticaUXO, 2016)

There were not any records of unexploded bombs encountered in the build of either the civic centre or Marriot hotel, but it is highly recommended to have a specialist examine this site area before the start of excavation work.

11.0 Archaeology Appraisal 

There are numerous risks of locating archaeology underneath the ground, such as potential debris from former ships importing for South Docklands. We have acknowledged that the South Dock was an extremely laboured area which may have result in debris to be placated into the ground.

12.0 Executive Summary (Most significant and Greatest Risk) 

This report was undertaken to evaluate the capabilities of a building between Swansea Civic centre and the Marriot Hotel. Evidentially looking at the historic background of the site, this enlightened us about previously being an engine shed for the South Dockland and the area before previously being highly economical during the coal production.

Desk study from previous borehole logs gave an indication of the ground infrastructure. Two separate borehole logs confirmed that much of the ground is made up of a stiff boulder clay approximately from 8.0m to 22.0m. From there onwards on both borehole logs we experienced a ‘Grey Mudstone’. This is a denser strata that is more reliable for the foundation. As a result, an end bearing pile foundation is the most appropriate for the foundations of the construction site. An end-bearing pile allows the foundations to attach to the mudstone rock underneath the ground, whilst the stiff clay has the potential to expand or shrink in size if water is extracted, especially as tree roots have been identified on the site location.
There are numerous boreholes completed in this area, but access is confidential to majority of them. Access to these will provide a more accurate reading of the ground surface and bedrock. 

One of the more significant findings to emerge was the site being high risk to potential unexploded bombs. It is recommended that specialist undergo a thorough check of the site working area prior to excavation as this could cause harm to the working area and pedestrians nearby.
Another major finding for the site was the different constraints this project could have to the surrounding area, especially environmental constraints. The site is very close to the residential area of South Docks, so construction would need to ensure to not affect residents in this area as well as services nearby. There are potential environmental effects to the habitats nearby as the project is close to an SSSI area. Therefore, risk assessments will need to be carried out to ensure the nesting times for the birds (October – April) is not affected. As seen in Floor risks, the site is of high risk of flooding from surface water and watercourses. It is recommended that floor defences are installed prior to the work. 
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