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1. Introduction 

1.1 Scope and Objectives of Report
The scope and objectives of this Ground Investigation Report (GIR) is to interpret the information gathered during the ground investigation (GI) and to present a geotechnical evaluation of the information stating the assumptions made in the interpretation of the test results. 
This report has been prepared following BS 5930:2015 – Code of practice for ground investigations. 

1.2 Description of Project 
The site that we will be working on is the Prince of Wales Dock which began construction in 1879 and finished in 1881. To meet the desired access requirements of the pedestrian traffic anticipated within the new development, Sustainable Civil Solutions Ltd (SCS) will be providing road access at the Langdon Road roundabout (adjacent to Beacon Health Centre) to the Prince of Wales Dock, and a pedestrian footbridge crossing this dock from the plot site A14B to the plot B5. The bridge will be innovative in aesthetics, having a design linked to the industrial heritage of the city. The footbridge will also be illuminated at nightfall. We will also be constructing walkway-linked moorings for the berthing of 60 motorboats on the eastern side of this bridge, within the Prince of Wales Dock. 
The ground investigation will provide the following information for our team:
· To assist in the design, delivery, and interpretation of a site investigation programme for Phase 1 of the works.
· To assist in the design of the earthworks associated with the construction of the access road for the Langdon roundabout
· To assist in the design of the foundations of the new bridge structure associated with the construction of the access road for the Langdon roundabout.

2. Existing Information

Existing information has been comprehensively reviewed in the Prince of Wales Dock and the surrounding area. The following information outlines all the findings of the desk study.

2.1 Topographic Maps (Old and Recent)
The topography of this site has been determined by historic Ordnance Survey (OS) maps and current OS Maps.
The footbridge will be constructed over the Prince of Wales Dock. The walkways going down the dock are flat and have been paved for people to walk down. As can be shown in the picture below, our proposed footbridge will be from plot site A14B to plot B5. The site is across the water and is bound on the east by the A438. The overall size of the Prince of Wales Dock is 11 hectares. Access to this site can be found by turning off right from the A438 and taking the second exit on the roundabout. The second exit is the road access that we will also be providing to the site.
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Description automatically generated]
Figure 1 – Image showing the different plots around the area. Microsoft Teams (2021)
OS maps show the site topography to be flat and low lying at an elevation of 9m on the north side of the dock and 6m on the south side of the dock above the Ordnance Datum (AOD).
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Figure 2 – site topography. Anon (2021) 


Current Topographic map of Swansea
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Figure 3 – Image of the current topography in Swansea. Google (2021)
Historical OS maps of Swansea
We have also examined Historical OS maps to determine historical land use and development in the area. The earliest available map which dates from 1804 shows that the Prince of Wales Dock used to be Fabians Bay and then in 1881 the Prince of Wales Dock was constructed which can be found in (figure 5) under “Dock in Progress”. Over time, train tracks had been placed around the area to transport cargo coming in off the docks. Around the planned site, there used to be transit sheds (figure 6) which were used as short-term storage of cargo in transit. The Dock itself used to be a bay and after the dock was constructed, the land itself has been used a lot over the years. So, we can expect the soil to be of bad quality as it is also near the water.
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Figure 4 – historical map of Swansea from 1804. Anon (n.d.)
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Figure 5 – historical map of Swansea from 1880. Anon (n.d.)
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Figure 6 – historical map of Swansea. Anon (n.d.)




2.2 Geological Maps 
The British Geological Survey (BGS) has been examined and provided us with relevant geological information for the site. A 1:50,000 sheet has been shown in figure 7.
	Table 2.2:1: Summary of Superficial Geology 

	Age
	Strata
	Descriptions

	Quaternary Period
	Windblown deposits (Aeolian in origin)
	Blown sand. Superficial deposits formed up to 3 million years ago. These deposits are detrital, comprising medium- to fine-grained materials, forming lenses, beds (and locally) dunes.



	Table 2.2:2: Summary of Solid Geology

	Age
	Strata
	Descriptions

	Carboniferous Period
	Mudstone, Siltstone, and Sandstone
	These sedimentary rocks are fluvial, palustrine, and shallow-marine origin. They are detrital, forming deposits reflecting the channels, floodplains, and deltas of a river in a coastal setting (with periodic inundation from the sea)



[image: Graphical user interface, application, map
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Figure 7 – geological map of Swansea. BGS (2021)

2.3 Aerial Photography 
Recent aerial photography reveals what is on the site. As you can see, there is a carpark on the south side and on the north side is the proposed 2nd exit off the A483. Next to the carpark, there are also residential flats. There are no overhead utilities that would compromise this project. The yellow line shown in figure 9 is the proposed marking for where the footbridge will be placed.
[image: Graphical user interface, application

Description automatically generated]
Figure 8 – aerial photo of the Prince of Wales Dock. Google Earth (2021)
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[bookmark: _Hlk103772852]Figure 9 – aerial photo of the Prince of Wales Dock with proposed bridge line. Google Earth (2021)





2.4  Records of Mines and Mineral Deposits
[bookmark: _Hlk103695350]After researching the coal authority, pictured below are old mine entries and development in high-risk areas. The location of mining activities is outside the region for concern for the project area.
[image: Graphical user interface, application, map

Description automatically generated]
Figure 10 – map of Swansea showing records of mines. The Coal Authority (2021)
2.5 Land Use and Soil Survey Information. 
[bookmark: _Hlk103695583]Indicated in the map from 1804, it shows that the area used to be Fabian Bay which was covered in water. When development took place, the many docks around the area were constructed. On our site, over the years, there have been transit sheds and now a carpark and residential flats lie on the south side. 
Soil survey information is provided in Section 2.6.
2.6 Existing Ground Investigation Data
Five boreholes have been identified in BGS records that are located within the Prince of Wales Dock site. Details of the boreholes can be found in table 2.6.1. 
	Table 2.6.1: BGS Borehole Data


	Geological Classification
	Description
	Measure (Feet)

	SS69SE292
	No.1 Bore
	

	
	Small running gravel
	4.00

	
	Dirty sand 
	12.50

	
	Coarse sand with stones
	22.00

	
	
	

	SS69SE293
	No.2 Bore
	

	
	Mud and gravel
	6.00

	
	Gravel
	12.00

	
	Clay
	15.00

	
	Gravel
	16.50

	
	Coarse sand and stones
	24.00

	
	
	

	SS69SE294
	No.3 Bore
	

	
	Sand and stones
	10.00

	
	Peat
	13.00

	
	Fine gravel
	26.00

	
	Clay
	29.00

	
	Gravelly sand
	34.00

	
	Land sandy clay with some stones
	38.00

	
	
	

	SS69SE295
	No.4 Bore
	

	
	Ashes from works
	7.00

	
	Peat and sand
	19.00

	
	Land sandy clay
	20.00

	
	
	

	SS69SE296
	No.5 Bore
	

	
	Chalk and cinders
	1.50

	
	Cinders
	6.50

	
	Small gravel
	8.50

	
	Peat
	16.00

	
	Sand and blue clay
	17.50

	
	Clay and sand with some stones
	23.50

	
	Fine gravel
	28.00

	
	Clay and fine gravel
	30.00

	
	Clay and small gravel
	32.00

	
	Gravel
	36.00



The picture found below is showing evidence of the table produced above. As the picture below is quite hard to read, I typed it up into a table which is shown above.
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Figure 11 – record of borehole data. BGS (2021)
2.7 Flood Records 
[bookmark: _Hlk103696379][bookmark: _Hlk103696409]According to Natural Resources Wales, within 10 metres of the postcode (SA1 8AG), flooding from rivers is less than 0.1% (Very low risk) each year, and flooding from the sea is less than 0.1% (Very low risk) each year and flooding from surface water and small watercourses is greater than 3.3% (High risk). 
This area:
· Does not benefit from flood defences
· Has no recorded flooding.
Information on flood records provided by Natural Resources Wales (2021)
2.8 Contaminated land
From the Swansea Local Development Plan on the constraints and issues map, it can be found that the land is “historic contaminated land – Dockland”. So, safety precautions must be put in place when working within the dock.
2.9 Design aspect of the foundations
[bookmark: _Hlk103696848]In this case of having a pier built in the middle of the dock, we believe the best option for a foundation would be piled foundations. Following from the Swansea Sail bridge, the pier will consist of 600 mm diameter driven tubular steel piles supported by a reinforced concrete pile cap extending down to just below the water level. As a cost-effective alternative to installing a conventional sheet pile cofferdam, the pier will be formed inside a steel hull sealed over the piles.













3. References

· Anon (n.d.) - historical map of Swansea from 1804. [Online]. [Accessed 10 December 2021]. Available from: http://www.swanseadocks.co.uk/oldsite/Maps.htm

· Anon (n.d.) - historical map of Swansea from 1880. [Online]. [Accessed 10 December 2021]. Available from: http://www.swanseadocks.co.uk/oldsite/Maps.htm

· Anon (n.d.) - historical map of Swansea. [Online]. [Accessed 10 December 2021]. Available from: http://www.swanseadocks.co.uk/oldsite/Maps.htm

· Anon (2021) - Site topography. [Online]. [Accessed 20 November 2021]. Available from: https://en-gb.topographic-map.com/maps/p3k4/Swansea/

· BGS (2021) - geological map of Swansea. [Online]. [Accessed 10 December 2021]. Available from: https://mapapps.bgs.ac.uk/geologyofbritain/home.html?&_ga=2.123092363.1850902230.1635339866-1560090600.1635339866

· BGS (2021) - record of borehole data. [Online]. [Accessed 10 December 2021]. Available from: http://scans.bgs.ac.uk/sobi_scans/boreholes/370199/images/10677848.htm

· Google (2021) - Image of the current topography in Swansea. [Online]. [Accessed 1 December 2021]. Available from: https://www.google.co.uk/maps/@51.6222735,-3.9254915,15.92z/data=!5m1!1e4

· Google Earth (2021) - aerial photo of the Prince of Wales Dock. [Online]. [Accessed 10 December 2021]. Available from: https://earth.google.com/web/@51.61900221,-3.92664987,3.70981054a,362.97909908d,35y,-43.38192073h,64.24809413t,360r

· Google Earth (2021) - aerial photo of the Prince of Wales Dock with proposed bridge line. [Online]. [Accessed 10 December 2021]. Available from: https://earth.google.com/web/@51.61900221,-3.92664987,3.70981054a,362.97909908d,35y,-43.38192073h,64.24809413t,360r

· Microsoft teams (2021) - Image showing the different plots around the area. [Online]. [Accessed 20 November 2021]. Available from Microsoft Teams in Integrated Project.

· Natural Resources Wales (2021) – Check your flood risk. NaturalResourcesWales.

· The Coal Authority (2021) - map of Swansea showing records of mines. [Online]. [Accessed 10 December 2021]. Available from: https://mapapps2.bgs.ac.uk/coalauthority/home.html
4. Bibliography

· BGS – British Geological Survey. Information on geological maps and borehole data.

· BS 5930:2015 – Code of practice for ground investigations. This report has been prepared following this standard.

· Swansea Local Development Plan

2

image4.png
Q Google Maps x  +

< > C (0 @ google.co.uk/maps/@51.6200018,-3.9280244,15.46z/data=!5m1!1e4

fi Apps @B YouTube @ Maps [ News By Translate A Careers| ARUP
= Search Google Maps Q 14 ‘\ AN LS s 1]
( LGN i fonocll |§
v Seetravel times, traffic and nearby places = o J
< f
s
Towainns : §
A 7

oot @ 9 3 3
. y £ 5 g
itk X i Vivan art Gallery 3 :
|
~
L
%
Swansea 4 L2
)\ ’ “
-
W B e 5 '\‘l SRUNSWICK S S,
¢ ¥
@ 5, 4\
= P TR PN v
AP i\ ) A i
it ] SANDFIELDS ¢! =
L Qrrasiangui
S 5 — MARITIME >
R e W el o
o e
Qe .
ot i e )
os? ’

A Type here to search

Village Hotel Swansea

© - 9 X
L a X a

Reading list

Tarmac Briton Fery
Concrete piant

Busehold
feling Centre

@

A
e McDoralds Swansea
sy “Fabian Way s

e sroea®

Uimitless Actity
Centre Swanses

HMT Sancta

Maria Hospial

B..... A0

At
Fse 0

»[1 o+

§ cEE

Vot e T i St 0 ‘

17:43
) 15°C A )
e ER N 26/10/2021

Q’).@&c




image5.png
@ Swan: X | &1 Disch: X | & Marin X | & View: X | B bs592 X | @ Geolo X | @ Geole X | G Fabiar X @ Swan- x  + o - X
C @ A Notsecure | swanseadocks.co.uk/oldsite/Maps.htm -
Apps @ YouTube @ Maps News [ Translate A Careers| ARUP Reading list

SWANSEA HARBOUR |

& 5
& m——
/ 1804.
4 '4\' > ¥
\ < «
\ ® <

e,

Burmows
s

a,
o,
N

\ SWANSEA HARBOUR

< 1849,
et
s R - A —
Fabians Bay in 1804. Swansea Harbour 1849.
I i1 -

MS IHL

/e ~

16:24
Dec AGEm 7z D) =]

SR P Type here tosearch A





image6.png
@ Swanc X | ] Dische X | & Marin X | @ View: X | B bs593 X | @ Geolo X | & Geolo X | G Fabiar X @ Swan: X+

& > C O A Notsecure | swanseadocks.co.uk/oldsite/Maps.htm Yt &

22 Apps YouTube @ Maps News [ Translate A Careers | ARUP | Reading list

Plan
SWANSEA





image7.png
Marine 8 C X | B bs5930-20° X | & Geologyo! X | & Geologyo! X @ Swanseal X G transitsher X | + o - X

Ground Investigation [t NECIETETNEE

C (0 A Notsecure | swanseadocks.co.uk/oldsite/Maps.htm * A

Reading list

$ii Apps @B YouTube @ Maps [ News By Translate A Careers| ARUP

A

Boex #0ADS:
AT a0
DANG AFUANGS

cownL a0 ouATS

Pl SWANSEA

Swansea Docks 1948.

SR P Type here tosearch o E{ H i - 0 @ q * . e m & \, 16°C ~ B ®m 7z ) 27/112:/325021 %}




image8.png
#1 Discharge of Conditi X | &5 Marine & Overwater X | [ bs59302015pdf X | @ Geology of Britainvi X & Geology of Britainv X + o - X

Cc o @& mapapps.bgs.ac.uk/geologyofbritain/home html?&_ga=2.123092363.1850902230.1635339866-1560090600.1635339866 *

Reading list

i Apps @ YouTube @ Maps (B News By Translste A Careers| ARUP

(B Geology of Britain viewer (classic) O®R=O

BGS, Geological
U S Try the 3D version of the Geology of Britain viewer More BGS map viewers

~—— e me | - . s
Surface 3D Borehole Earthquake Map Key (close this window to activate map) |
Geology | B Timeline ion

1:50 000 scale geology

v

Surface Geology, . . [ch |
Superficial deposits nap
Superficial only
o Bedrock only
Bedrock and Superficial ALLUVIUM - CLAY, SILT, SAND AND GRAVEL 0%
GLACIOFLUVIAL ICE CONTACT DEPOSITS, !
DEVENSIAN - SAND AND GRAVEL gncy
ble geology: 0 ales Dock 1, Swansea 4 TILL, DEVENSIAN - DIAMICTON b2ges |
1:50 000 scale hopping fgae ALLUVIAL FAN DEPOSITS - SAND AND GRAVEL
BLOWN SAND - SAND
Gell(’losv — MARINE BEACH DEPOSITS - SAND
€y MARINE BEACH DEPOSITS - SAND, SILT AND
3 _ 4 e CLAY ExX
More on digital geology. . EEAT- PEAL
P uarter o = RAISED STORM BEACH DEPOSITS - SAND AND
) - GRAVEL
£ Victora
B - CH S/ Bedrock geology

\ 0S8, Esri, HERE, Garmin, |NCREMENT P, NGJA, USG§ !
88 O Type here tosearch o - H i - 0 @ Q\‘ 7+ . e il @ Dec AED Z O 27/112:/121021 2





image9.png
Ground Investigation [ WsIEe}

Cc o @& earth.google.com

ube @ Maps (B News Bk Translate A Care

)
 SR— \v’{/,

Google O 100% Imagery date: 6/24/20 100 m Camera: 914m 51°37'13"N 3°55'11"W 9m

Type here to sea

27/10/2021




image10.png
@ earth.google.com/v

Q Maps [B News

Google O 100% Data SIO, NOAA, U.S. Navy, NGA, GEBCO Landsat / Copernicus IBCAO 50 m Camera: 161 m 51°37'05"N 3°55'31"W S5m

27/10/2021




image11.png
T Course: Integrated Group Project X | &) Discharge of Conditions P_2016. X @ Interactive Map Viewer | Coal Au X =+

< C' (@ @& mapapps2.bgs.ac.uk/coalauthority/home.html

Apps @ YouTube @ Maps

5 | @* The Coal Authority
W Interactive Map

News [ Translate A Careers| ARUP

Carnlichobs
Farm

E
abian W
o Way, F 14 1y

Vil i\ 1y mem—

x A&

Reading list

Grey layers cannot be viewed at this scale
Click on a layer name for layer information

.4 Mine Entry
Abandoned Mines Catalogue
.4 Development High Risk Area
Surface Coal Resource Areas
Mine Entry Potential Zone of Influence
Fissures and Breaklines
Surface Mining (Past and Current)
Past Shallow Coal Mine Workings
Probable Shallow Coal Mine Workings
Coal Outcrops
NE Mining & Groundwater Constraints
.4 Coal Mining Reporting Area

100% 0% )
. I
Transparency Help

X
O eees - §

‘ﬂﬁ_

1

.

0 03  O6km
; Reproduced with the permission of © The Coal Authorty. Al rights Reserved
Location: 262716, 191486 Contains OS data © Crown Copyright and database right 2020
e 1525
P Type here to search o - H i - a @ Qa) * . e " @ v 15°C Az Q) 28/10/2021 %) ‘




image12.png
1O WESNT0/0370 10,000 030 AL RY.LEL  Gp.6Rs
RIAL

RECORD OF SwzeE=tx Bom-ﬁﬁm#
Sy

: v Prineed] Watss]

- =Sl
Name and Number given by owner (if dificrent from above) :

e St pon b B b, Bt Doclza

for which made.... bes ki 8 o dabdond e b

arp \
Purpos )

Made by. P — . for Messrs, B
Tntormation from.. MWAGehews [ Rulitnt o glaesre) Date reecived
SPCCImONS. . e N Dip of struta

T s

GroLoGieaL DESCRIPEION

Cramrteanon oo | bt e
4 ey . ONelBere  RwoakD -
: iwd\ P ong re— E4eq G422\ 40—
‘r\? SEmand R. 60
coscta. Somd AT Shouas i Qe
M2 B W5iq7 npo.

Do gecasel, G G axy

N23 Geore. . wo37 i\é 4 i |
Aok v 66959 G2 | e
welony i N

e goewsel (I
J-ﬁcq ER e

c‘r«wﬁh\ Scnd [EE IS

Kewmd Senmday 0l o Sonn Stoanas Aenes

z
Yy
7
i
3
:
ol

% I e 8D
Vipped. snlan prom oevbis &9 2330
pesk artommd

| bord St i) e § et e 6 ‘
SECISEESL) NE Core  ofea A5
chold o pldi 2B G287 e
mdaes S

el pereaell

Semmd S bl el

Gt e

i gl
oyt e
[osgemsel

’{f
«g_ ~

GEOLOGICAL SURVEY AND MusLusi,
Soutn KENSINGTO!
Loxpox, $.W.7.

Site marked | Site marked
Sap by | on 1* Map by

ounty

— - - Uacine moa

s 292~
<S 6956 s

1O Gl Map

1 desi bl

Levelat which hore commenced relative to 0.1, . B 6B 1m0t down bore, state if lorizontal or iy

A ‘:‘. B
Town or V Lried AN S B Date of sinking.... i
Exact site R e broc -4 P— N - ’\‘)jm‘"' Py

G Vo ndery v
& Quinter Sheet :m?Nw
] Esv

NS el dap . 247

Whether Confidential





image1.png




image2.png
Assigm

)

1 SAljpg

Close O]

A Type here to search

cH| B="0C0a®O®Cd

o 1808
Jisc Az D 26/10/2021 %




image3.png
& Discharge < X | B= Marine&C X | [B bs5930-20° X | & Geologyol X | & Geologyol X | @ SwanseaD X @8 Swanseatc X =+ (+] - X
< C (@ @ en-gb.topographic-map.com/maps/p3k4/Swansea/ a i
fi Apps @B YouTube @ Maps [ News By Translate A Careers| ARUP Reading list

m 59m o

ra
Ld
@® Tawe Bridge 4
= |
A4067 Ffordd Fabigh— u Efordd Fabian o -
= Ffordd Fabiay > O ot a3
Flordy Fabigy |
t = ™ Ffordd Faian E
!
. @ : N
- P comersiks 23m |
" . 20m |
17 m E
100 m
é 300 f a |
| !
| Swansea, Lake Macquarie City Council, New South Wales, 2281, Australia (-33.08665 151.63461) |
e — - : EEE—
- = 16:41
58 O Type here to search o E w06 e . C @ @ e A Em 7 ;peaker/HeadphoneE%%





