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[bookmark: _Toc122035849]Introduction

In this presentation I will do a preliminary site investigation report of the new “Innovation Matrix” building on the UWSTD campus located in Swansea. This feasibility stage on the proposal will look at history of the docklands and what was located on the site, to get an overall history of the site. Also, through investigation of soil type through bore hole investigations and testing. Topography of the area around and on the site to further enhance the right method of construction. Using site data and pictures to get an overall of the site so it can all come together and be presented. By going through all the findings, I will summarise at the end of my presentation that can be evaluated for feasibility of the project. 

[bookmark: _Toc122035850]Terms of reference

[bookmark: _Hlk120706264]My principal focus will be:

1) Historical background

2) Analysing bore hole reports

3) Studying site proposal plans

4) Providing geotechnical site analysis 

5) This report is due 15th December

[bookmark: _Toc122035851]Procedure

My methodology for my research will include:
1) Refences from online research

2) Class learning

3) Pictures from online/class

4) Bore hole report provided in brief




[bookmark: _Toc122035852]Findings

[bookmark: _Toc122035853]5.1 Historical Background

The history of the docklands in Swansea goes back hundreds of years as a port for import and export of goods such as coal, copper, and other goods. It was a thriving port, with several businesses operating in the area, which help the small-town transform into a thriving city in 1969. The site of the University campus was originally called Fabian’s Bay, which was tidal flat land with the river Tawe running through it.
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Illustration: Fabian’s Bay and UWSTD campus
https://places.library.wales/browse/51.617/-3.927/16?page=1&alt=&alt=&leaflet-base-layers_70=on
10/12/2022
It was transformed with the installation of the Prince of Wales dock. In recent years with the collapse of industries such as the coal, copper and boat building the need to export/manufacture was less so new developments/industries were needed to replace the old. The UWSTD bought up the 23 acres of land in 2017 to develop it into a thriving campus and several of developments have arisen since purchase. The Swansea waterfront site has 8 acres dedicated to build the campus structures on in the SA1 area. There was once a train lines located on the site which was a direct rail line to the mumbles and links across the UK for passengers and goods as shown in the illustration below.
[image: A picture containing text, old, several
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Illustration: VIEW OF THE RIVER TAWE WITH THE NORTH DOCK & SOUTH DOCK BASIN ON THE LEFT AND THE WESTERN END OF THE PRINCE OF WALES DOCK ON THE RIGHT
HTTP://WWW.SWANSEADOCKS.CO.UK/DOCKSNEWSITE/AERIAL.HTML
9/12/2022
[image: A computer screen capture
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Illustration: the proposed campus
https://www.coark.com/news/uwtsd-seeks-jv-development-partner-for-iconic-swansea-waterfront-site/
9/12/2022
Looking at the picture above you can see the said train lines and warehouses and note the overhead power lines that were also part of the infrastructure at the time. It would have been a busy area with road and tram links also connecting to Swansea centre and nearby towns and cities. The port would of have many cargo ships passing in and out of port, these would have been powered by coal, diesel and wind powered. Storage for coal and diesel could have contaminated then area and waste and spills would have been disposed of in the port waters contaminating the local ecosystem. Things would have changed under (Control of Pollution Act (1974), n.d.) proper storage and management of goods would have been invoked. The city of Swansea was also bombed during the second world war from 1940 to 1943, but the worse was the three nights blitz by the German bomber aeroplanes (Ic0141 (2021), n.d.). These types of raids/blitzes have had many unexploded bombs across the UK and in Swansea’s case whenever excavating consideration must be made in case of an UXO as it’s a high-risk area. However, the site has undergone extensive earthworks since WW2 and because of this the risk of finding UXO is low, I would suggest a separate risk assessment must be made to evaluate and protect workers through construction. 

Below is an overview of the history of Swansea from research findings online:
1402 – Owain Glendower burns Swansea down 
1647 – Coal and iron are exported from Swansea
1716 – Copper is first smelted in Swansea 
1881 – Prince of Wales Dock is built
1969 – Swansea becomes a city
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Illustration: Modern day Prince of Wales dock and Kilvey hill behind.
Source: Alan Nantel, class materials file:///C:/Users/lloyd.wilson/Downloads/2015_1584-ENVIRONMENTAL_STATEMENT_ADDENDUM_-_TECHNICAL_APPENDICES_PART1-208706%20(1)%20(1).pdf
15/12/2022

[bookmark: _Toc122035854]5.2 Site Investigation Consideration  

The site is located on the edge of the Swansea Bay Sea adjacent to Kings dock and the river Tawe and just approximately 1 mile from Swansea city centre. The site also falls into the “south Wales Middle Coal Measures Formation” that forms across south Wales that is rich in coal deposits. The area is approx. 23 acres and site are accessible from the Kings Road via A483. This makes it relatively accessible for transport of large goods and plant equipment to the site. The ground surface is generally flat and is approx. 9.18m above sea level, it is gravel stones as a carpark that is currently used for campus parking. This phase of development is to build the Innovation Matrix building, with future stages having permission for a multi storey carpark and other buildings. The site will need barriers around it to stop pedestrian access, with the other carpark needed to be used more which has the capacity to do so. There are no overhead power lines to consider when the construction work starts, and underground services have been identified. However, services run to supply the existing buildings there will be sewage, electric, water and gas supply so these should be mapped out. This also makes it easier to tap into the existing services for the innovation matrix building.  The bore hole logs will help to know what geotechnical make up is below the ground level. In the distance approx. 1.5m is a Kilvey hill and the city centre is around the same distance, over the years runoff from the surrounding areas would have contaminated the soil with organic and inorganic discharge. From the findings and other sources, the country rock type in the site area is mudstone. 
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Illustration: British Geological Survey website
https://geologyviewer.bgs.ac.uk/?_ga=2.75767829.1003598802.1670782202-1093850132.1670782202
9/12/2022
However, this is found at 19m down through several different layers of strata. The top layers consist of made ground/fill from recent usage of the site, these consist of sands, clay, brick, shale, ashes, and gravel to the depth of 4.95m. I would suggest that 5m of the top layers would be excavated and replaced for a gravel stone (granular layer) that can be compacted for a more suitable base to build on top of, a lot of the contaminated fill will be removed in this process as well. Before this excavation I would also recommend the ground soil samples, be chemical tested under MCERTS for accreditation to achieve a permit for the works and the waste is disposed with a registered business in line with the (Environmental Protection Act (1990), n.d.). Going deeper the more natural layers are formed over millions of years, the bore hole report (Appendix section) shows these consist of: 
4.95m - 7m: Very dense brown sandy GRAVEL with traces of sandy clay
7m – 7.95m: Very dense brown SAND with some gravel
7.95m – 11m: Stiff grey-brown gravelly BOULDER CLAY
11m – 18.60m: Very stiff grey gravelly BOULDER CLAY
18.60m – 22m (end of Bore hole): Grey MUDSTONE 
Looking at the bore hole report from the depth 4.95m the site is made up from denser/clay type materials these ground types isn’t the most permeable and retain water. Also note from the bole hole site investigation report that the O.D. is 9.18m from the surface, which is where the saturated zone of Boulder clays start. The added fact that it’s a peninsula surrounded by water makes the ground extremely saturated that massively reduces stability of the make up as water will push in between the material particles reducing the bond strength and potentially can cause ground dissolution of soluble rocks, but this is unlikely in this area as rocks such as limestone haven’t been identified. This fluidity of the ground is a key factor in choosing the right foundations and can hold up construction if large excavations are needed with sheet pilings to hold back water and loose sandy type soils as additional costs would need to be factored in. I would advise from the historical information provided above that the site area had warehouses built on it, these foundations might still be in the ground and will need to be removed from site also. These foundations could have been timber or stone types both posing a risk of creating voids under surface if these are found special consideration for excavation with additional filling and compaction will be needed. It could be beneficial if a geophysical survey is done to map out a digital image of what is below the ground surface, these surveys can identify any obstacles, structures, and voids below the surface before work commences. This can be carried out on the ground by two intrusive methods/equipment 1. Resistance survey data logger 2. Gradiometer survey as seen in the video (Geophysical Survey (2015), n.d.). The cored out bore hole samples would have been laboratory tested to identify the makeup of the ground, water content and density, these tests determine what alteration to the ground is needed and determine the foundation type. Accommodation is close to the site so noise will need to be monitored and suitable hours of work will need to be enforced for the duration of construction, this is not a law, but most councils have similar guides to follow on noise pollution (Control of Pollution Act (1974), n.d.). 

[bookmark: _Toc122035855]5.3 Ecology 

Local flora and fauna identified on site will need evaluation before the work starts, species such as great crested newts can pose a delay and or possible stop to any building works in the UK. The site must be surveyed for plant and animal species as habits can be destroyed by altering the area, licensed companies, or persons to carry out these types of procedures in line with (Natural Resources Wales (2022), n.d.). It is important to follow these guidelines as any structure effects the local habits and considerations to be made into the design of the structures. I have installed bird and bat boxes on new builds and extensions in the past as they were identified to be present on the sites in the preliminary investigation stage of projects, its vital that their recommendations are followed as to reduce the impact of local fauna and flora. As seen below no significant natural wildlife habitat at the site. 
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Illustration: SA1 site before the developments
Source: Alan Nantel, class materials file:///C:/Users/lloyd.wilson/Downloads/2015_1584-ENVIRONMENTAL_STATEMENT_ADDENDUM_-_TECHNICAL_APPENDICES_PART1-208706%20(1)%20(1).pdf
15/12/2022

[bookmark: _Toc122035856]5.4 Suitable Foundation
 
From the overall findings I first thought the foundation type should be CFA (continues flight auger) piles, but looking at the silty, sandy makeup of the sub surface this type could have the potential to fail. The ground would have been augured out but does have the potential of collapsing and or bulge when the concrete would have been poured. The CFA type is shown in the illustration below.

[image: vibratory hammers]
Illustration: CFA pilling technique
https://pilebuck.com/buyers-guide-foundation-drilling-rigs/
11/12/2022
In my personal experience I’ve worked a lot with concrete and there is a lot of elements needed with this process from disposing the augured soils, pouring concrete and the steel fixing of the rebar cages. This then changed my thinking and decided Steel tubular driven piles shown here.

[image: See the source image]
Illustration: steel tubular pile
Source: https://www.keller.com.au/expertise/techniques/driven-steel-piles
14/12/2022
That are hammered or vibrated into the ground with a ground baring floor slab on top is the most preferred solution even though its more expensive. This is most suitable for the building type as it would support the weight of the building and maximum capacity loads when in full use. This is illustrated below:
[image: ]
The height of the building is also taken into consideration as suitable foundations under the steel columns to take the dead weight of the building which will bear the basis of the steel frame. Deep steel piles will go approx. 22m into the ground until they hit mudstone layer, this forms the supports/foundations of the structure and helps with the settlement of the building. These piles would need to be premade/cast off site and transported to the site and then hammered into the ground using a heavy plant equipment. The advantage of this type of piles gives significant loads capacities compared to other type of pilings. The ground must be modified as previously mentioned and compacted to the required compaction to decrease the immediate settlement of the building. The ground baring slab would be placed on the compacted granular layer as this will act as a load transfer surface which will disperse the weight across the area and onto the piles. The number of piles will be calculated, placed to the requirements to combat the vertical stresses on the structure. It should be noted that appropriate health and safety measures should be kept when shoring up excavations and observations of workers if entry is required (Health and Safety at Work etc. Act (1974), n.d.). The other main risk is water in the excavations as water can delay the concrete pour of the slab. It can transfer foreign objects into the form work and increase the water content of the concrete mix weakening the bond strength concreate thus condemning the slab. My risk assessment of the potential risks is set in the table below.

[bookmark: _Toc122035857]5.5 Risk assessment

Risk rating (R) = Impact (I) x Probability (P)
	
	
	P
	P
	P
	P
	P

	
	
	5
	4
	3
	2
	1

	I
	5
	25
	20
	15
	10
	5

	I
	4
	20
	16
	12
	8
	4

	I
	3
	15
	12
	9
	6
	3

	I
	2
	10
	8
	6
	4
	2

	I
	1
	5
	4
	3
	2
	1



	

Risk Matrix
	Severe
	20 - 25

	
	High
	15 - 16

	
	Moderate
	9 - 12

	
	Low
	5 - 6

	
	Minimal
	1 - 4



	Geotechnical Risks

	Category
	Hazard
	Pre-Conditioning
	consequence
	Risk
	Remedial
Action
	Risk

	
	
	
	
	P
	I
	R
	
	P
	I
	R

	[bookmark: _Hlk122013853]Contamination
	


Soils


	1.historic site usage

2.contamiation from surrounding area
	1.disposal of contaminated material 

2.more costs
Involved

3.health risks
	


4
	


5
	


20
	Removal of waste to a reputable certified
Waste site
	


3
	


4
	


12

	
	


Ground
water
	1.historic site usage

2.contamiation from surrounding area
	1.disposal of contaminated material 

2.more costs
Involved

3.health risks
	


3
	


5
	


15
	Removal of waste to a reputable certified
Waste site
	


2
	


4
	


8

	
	

Sulphates
(Historic
Concrete)
	

1.disturbance of concrete
	1. harmful to humans

2. more costs
Involved in removal

	


3
	


5
	


15
	Removal of waste to a reputable certified
Waste site and fill voids
	


2
	


3
	


6

	Excavations
	
Surface water into excavations

	1.collapse

2.excessisve rainfall
	1. hazard to
workers

2. delay in works
	

4
	

4
	

16
	1. on site pumps

2. risk assessment
	

2
	

3
	

6

	
	

Collapse of dig walls
	1.steep banks

2.soft soils

3.excessive rainfall
	1. hazard to workers

2.delays in work
	


3
	


3
	


9
	1.method statements 

2.batter slopes
	


1
	


2
	


3

	Foundations
	


Failing to support building weight
	1.not enough piles to support the foundations

2.high movement (settlement)
	1. repair-rebuild structure

2. cracking and slab failure

3.extra costs
	



2


	



5
	



10
	1.use steel driven tubular piles to correct depth

2.calculations and design to incorporate the geotechnical report 
	



1
	



5
	



5














[bookmark: _Toc122035858]Conclusion

Given the history of the site vigilance must be maintained during the construction and groundworks for unforeseen anomalies beneath the ground surface. If found these should be addressed within the construction phase, so the building is built with minimised faults that may cause damage in its life cycle. Findings can tweak the design of the structure so early identification and resolution is key in any project will need to be made.
Using all my information gathered on this report the main risks would be posed by: 

[bookmark: _Toc122035859]6.1 Contamination

Can be harmful to the workers but also the public and localised fauna and flora. It poses the highest risk in this construction and the most likely to come across during the excavation and piling stages. Using method statements additionally following CDM guidance preventive control measure will be enforced to reduce the likelihood and severity of the spread of contamination. Previous usage of the site’s history identifies historic buildings that may have remains of the structure in the ground.

[bookmark: _Toc122035860]6.2 Excavations 

Proper management of any excavations dramatically reduce the risk of causing harm, using risk assessments that are followed are key in reducing the potential hazards. Delays by improper compaction on batters by collapsing sides only delay time and are dangerous to anyone on site. The history of the site shows that the land is made up and not naturally occurring with loose sandy soils within the top 5m, voids can be within the sub surface. 

[bookmark: _Toc122035861]6.3 Foundations 

Foundation type has been identified above to reduce the likely hood of the foundation failing with the vertical pressures once the innovation centre is completed and in full use. The weight baring capacity is calculated and identified in the design stage with the incorporation of the geotechnical survey. These factors will be tailored to the design of the steel framed building and will be accredited once completed.
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[image: Scanned image of the borehole log]
Illustration: Bore hole report
Source: Alan Nantel 
14/12/2022
[bookmark: _Toc122035865]Appendix 2
[image: Scanned image of the borehole log]
[bookmark: _Hlk122009128]Illustration: Bore hole report
Source: Alan Nantel 
14/12/2022
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[image: Scanned image of the borehole log]
Illustration: Bore hole report
Source: Alan Nantel 
14/12/2022
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Integrating the University within the SA1 regeneration area
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Mount Pleasant, and Ty Bryn Glas campuses will be ultimately relocated to two primary
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city, creating new opportunities for joint university enterprises in complementary discipline
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The Project will be delivered in four distinct phases over ten years which will run in parallel.
a) Phase One. Supporting the establishment of the Cultural Quarter. The redevelopment of

the former Swansea City Central Library to create the Alex Design Exchange will also

ocus

@ Display Settings

e
&

U Comments

Sensitivity

&

Editor

Editor

@

Reuse
Files

Reuse Files




image5.png
Ty
< c

[ sresthe HR @ Liespan

@

Hep

N

E 2015_1584-ENVIR...pdf

o e |@ |© |H | |# ||+ |&

[ Telegraph Fantasy .. @ Litspan Housing

etrack [ Wallrock Thermal Li.

track f Propeller Powered

2% Harbour - Ateb Gro.

Q) Barclaycard busines..

Who is my supplier..

i General (ACBA4006,

A | @ 20163469 RESP..pdf

Notie

n et st o S e s s

w4 2015_1584-ENVIRONMENTAL_STATEMENT_ADDENDUM_-_TECHNICAL_APPENDICES_PART1-208706 (1).pdf

e e e s e

EI—— A v

20163460 RES-P...pdf
Yo

o

a 2 0

x @@ [m|m|* [0 @[ |F |2 0@ EEQ|e|e|a|s|(n|(B|S[H|=|A|A|]+ v =

& teams microsoft.com/_#/pdf/viewer/teamsSdk/https: ~2F~ 2Fuowtsd sharepoint.com ~2Fteams~2FACBA4001-FUNDAMENTALSOFCONSTRUCTION_GRP~2FShared®%20Documents~2F General~2F Class%20Materials%20(Allan)~2F2015_1584-ENVIRONMENTALS.. 12 % O @

[ GHERKINWORK [ LAW ASSIGNMENT

Close

Show all

x

Home Insert Draw Design

|arial

Paste B I U~ s x

U 3

m
S

Undo  Clipboard 1§ Font

Navigation vooX
Search document

Headings  Pages  Results

2. Introduction
3. Terms of reference
4.Procedure
4 5. Findings
5.1 Historical Background
52 Site Investigation Consideration
53 Ecology
5.4 Suitable Foundation
55 Risk assessment
4 6. Conclusion
6.1 Contamination
62 Excavations
63 Foundations
7. References
4 8 Appendix
Appendix 1
Appendix 2
Appendix 3

Page6of 18 3021words [}  English (United Kingdom)

L Type here to search

Layout

X

References

i A A A A

il

X Accessibility: Investigate

Mailings

Review View Help

&

== P OFfind ~ ﬁ.
Appendix Normal NoSpacing v % Replace Dicate Editor
” I Select
Paragraph ~ Styles ~ Editing Voice Sensitivity Editor
Fundamentals of Construction Technology ACBA4001 Lloyd Wilson — 2211509
contaminating the local ecosystem. Things would have changed under (Control of Pollution
Act (1974), n.d.) proper storage and management of goods would have been invoked. The
city of Swansea was also bombed during the second world war from 1940 to 1943, but the
worse was the three nights blitz by the German bomber aeroplanes (Ic0141 (2021), n.d.).
These types of raids/blitzes have had many unexploded bombs across the UK and in
Swansea’s case whenever excavating consideration must be made in case of an UXO as it's
a high-risk area. However, the site has undergone extensive earthworks since WW2 and
because of this the risk of finding UXO is low, | would suggest a separate risk assessment
must be made to evaluate and protect workers through construction.
Below is an overview of the history of Swansea from research findings online:
1402 — Owain Glendower burns Swansea down
1647 — Coal and iron are exported from Swansea
1716 — Copper is first smelted in Swansea
1881 — Prince of Wales Dock is built
1969 — Swansea becomes a city
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The site is located on the edge of the Swansea Bay Sea adjacent to Kings dock and the river
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more which has the capacity to do so. There are no overhead power lines to consider when
the construction work starts, and underground services have been identified. The bore hole
logs will help to know what geotechnical make up is below the ground level. In the distance
approx. 1.5m is a Kilvey hill and the city centre is around the same distance, over the years
runoff from the surrounding areas would have contaminated the soil. From the findings and
other studies, the country rock type in the site area is mudstone. However, this is found at
19m down through several different layers of strata. The top main area is fill from years of
use and the ground is made up from ... this ground type isn’t the most stable as
voids can be beneath. The added fact that its a penlnsula surrounded by water makes the
ground extremely saturated that massively reduces stability of the make up as water will
push in between the material reducing the bond strength (LOOK UP) (appendix pic of
molecule). This fluidity of the ground is a key factor in choosing the right foundations and can
hold up construction if large excavations are needed. Accommodation is close to the site so
Noise will need to be monitored and suitable hours of work (NOISE ACT). The collapse of
walls if big excavations. Possible bombs, archaeological finds

John Henry. | Geology

Vivian

Bay Estate
and Letting
- p Agents

~ \aineWay_Observatory Bedrock geology

South Wales Middle Coal Measures Formation - Mudstone, siltstone and sandstone.
Sedimentary bedrock formed between 318 and 309.5 million years ago during the
Carboniferous period

More Information

Superficial deposits

Blown Sand - Sand. Sedimentary superficial deposit formed between 2.588 million years ago
and the present during the Quaternary period.
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