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(1.) Summary

1.1)

Within this report | will be carrying out a preliminary study as a junior construction
professional, where | will provide a full site investigation on the UWTSD’s new
campus development. | will look at the historical background of the local area and
provide primary and secondary information, photographs and illustrations to provide
recommendations for the project.

(2)Procedure

The information and data | will gather and where | will gather it:

e Primary information/data; data that | have collected through personal surveys,
technical drawings.

e Secondary information/data; collecting data from books, internet and surveys.
| will also look at websites that hold data within technical drawings and
geological surveys.

Data types and what information they hold:

e Qualitative data; this type of data will give me information that is not
numerical. This could be written text, audio, images or infographics.

e Quantitative data; This type of data is measured or gives a value to a variable.
This is normally collected through tables, graphs or charts.
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(3)Introduction

3.1) Brief Introduction

With the idea and plans to build the "Innovation Matrix," which is a part of a new
phase of the university's campus expansion. Being a two-story steel-framed
structure with roughly 3,200 m2 of floor space to be located on Plot C1 (next to the
existing 1Q building).

This allows me to have a look at and analyse ground types of the area and how the
history of the area has affected the ground make up and reality of construction going
ahead in the area. | will be able to give recommendations and draw up some ideas
that | believe will be best suited for the construction of this project and impacts this
will have on the environment and economics.
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Figure1: Innovation Matrix Con nd Floor Plan:
University of Wales Trinity St David (2022) ‘UWTSD's Innovation Matrix - a new
centre for digital innovation and enterprise’ Available from:

https://www.uwtsd.ac.uk/news/press-releases/press-2022/uwtsds-innovation-matrix--
-a-new-centre-for-digital-innovation-and-enterprise.html [Accessed on 7/12/2022]



https://www.uwtsd.ac.uk/news/press-releases/press-2022/uwtsds-innovation-matrix---a-new-centre-for-digital-innovation-and-enterprise.html
https://www.uwtsd.ac.uk/news/press-releases/press-2022/uwtsds-innovation-matrix---a-new-centre-for-digital-innovation-and-enterprise.html
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(4) My Findings

4 .1) Site Location and Access

The present land around plot C1 is currently occupied by other campus buildings and
a car park, student accommodation for the university is also located here. Looking at
where the site is based from figure 2 we can see that plot C1 is off the road
suggesting most works will not need the use of road blocks, diversions or traffic
lights. As we can see from figure 3 the access for the site is fairly good, being
roughly 5 miles from the M4. This allows machinery and deliveries to access the site
not having to travel far from the motorway, the roads surrounding the campus/plot
are also fairly new and major A roads allowing for heavy flows of traffic. We can also
see that if road closures are necessary for part of the works then diversions can be

put in place for the public's use.
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Figure 2: OS Map of existing area: SWC Maps (2022) ‘OS Explorer Maps’ Available
from:https://maps.walkingclub.org.uk/os/explorer/165-swansea [Accessed 7/12/2022]



https://maps.walkingclub.org.uk/os/explorer/165-swansea
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Figure 3: OS Map of existing area (including distance to M4): SWC Maps (2022) ‘OS

ExplorerMaps’ Available from:
https://maps.walkingclub.org.uk/os/explorer/165-swansea [Accessed 7/12/2022]

4.2) Historical Background of the Site (Plot C1)

The site that the project will sit on (Plot C1) was originally part of the Swansea
Docklands. Early in the eighteenth century, a rapid increase in local coal mining and
iron manufacturing, along with the introduction of copper smelting and tinplate
production along the river Tawe, led to the development as a significant port for
trading such materials.

Later around 1918 the first oil refinery opened in Llandarcy due to the change in
industrial energy from coal to oil, forcing the coal docks to become non-existent in
exportation. This resulted in the Queens dock opening in 1920, where crude oil was
imported for the refinery. This meant that pipelines and large storage tanks were
made to transport and store oil. A while later the Queens dock was also closed down
due to the closure of the oil refineries in the area. As a result of this part of the
docklands were left to decay and the Prince of Wales dock used as part of a
redevelopment scheme to produce what we now know as SA1. Information gathered
from (Coflein, 2021)


https://maps.walkingclub.org.uk/os/explorer/165-swansea
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As we can see in figure 4 the area of the project that is going to commence here at
UWTSD is sitting on what used to be the Prince of Wales Dock, where the
exportation of coal and tin was prominent years before now. As we can also see from
figure 5 that (I assume to be) railway lines to transport the materials back and forth
from docks to works. This has a big impact on the ground type that is left in the area,
suggesting that it is probable that it is contaminated with oil from fuels and sleepers,
coal cinders and ash containing arsenic lead.

= Swansea
Wing

Figure 4) Map of docklands (2022): Figure 5) Map of docklands (1889):

Coflein (2021) ‘Swansea Docks’ Available from: Swansea and Port Talbot Dock History (2022) ‘The
https://coflein.gov.uk/en/site/580/ [Accessed Development of Swansea Docks - in Maps’
7/12/2022] Available from:

http://www.swanseadocks.co.uk/docksnewsite/map
s.html [Accessed on 7/12/2022]



https://coflein.gov.uk/en/site/580/
http://www.swanseadocks.co.uk/docksnewsite/maps.html
http://www.swanseadocks.co.uk/docksnewsite/maps.html
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Part of the dockland was also filled in before the redevelopment of the area. This
may have well been filled with anything and everything, contamination from materials
from further up the Swansea valley like limestone and silica may have landed here
due to the mining of it in Abercrave and other villages in the Swansea valley.

(Cadw, 2005)

This can cause high levels of radon in the ground make up, as we know this can
have a major effect on the environment when exposed. | suggest that radon tests are
taken prior to excavation and if radon is found within the ground then precautions are
put in place such as:

e natural under-floor ventilation, floor must be suspended allowing air to flow
under the building and out through small vents.

e positive ventilation, a ventilation unit (added normally in the loft of a building)
that brings in fresh air to the building and dilutes the radon gases.

e radon sump, this is a fan externally fitted drawing out the radon gases from
under the building through ducting and exits above the building.

As we can see from figure 6 there are a number of ways radon can access a
building, showing us how important getting the foundation to the building correct can
ensure the safety from radon gases. Initially the best idea for the site (if there was
exposure to radon) would be to raft the floor and create a natural under-floor
ventilation system while also adding a positive ventilation system if levels are high.
Information from (UK Health Security Agency, 2017)

Figure 6: How radon can enter a building:UK Health Security Agency (2017) ‘How to
reduce radon levels’ Available from:

https://www.ukradon.org/information/reducelevels [Accessed on 8/12/2022]



https://www.ukradon.org/information/reducelevels
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4.3) Geoloqical Appraisal

As we can see from figure 7 (in appendices), we can see the build up of strata in the
area where the project will be built upon and the depths of each layer of strata.
Analysing this data we can see that for the first 4.95m is ‘Made ground’ or as we
would say anthropogenic ground that is mainly built up of ashes, loose fine grained
sand, sandy clay, brick shale and dense bricks as you get deeper. This ground is not
great to build upon due to the instability of the soil layer, the ground will not be able
to take the weight bearing of the building creating an unstable footing and could
cause subsidence, a deficiency or collapse of the building.

From around 4.95m - 7.95m there’s very dense brown sandy gravel and then a
dense brown sand mixed with the gravel. This particular strata is also very unstable
to build upon due to the large rock and mineral particles; when wet it can break or
wash away from its original form leaving major voids and may cause the building to
collapse due to the shear weight of the building. On the other hand this layer of
strata is very good for drainage as the permeability rate through the fine sand and
gravel as it has the best properties for permeability being-

Large pore size
Large grain size
Low viscosity levels
Low cohesion levels

And then from 7.95m - 18.6m the description states stiff grey/brown gravelly boulder
clay and then stiff grey gravelly boulder clay. This is the subsoil strata that is part of
the B horizon, this is where immature strata are found. This level of strata is also
known as superficial strata . We can start to look at constructing our foundations
here as the strata is much more stable, one problem that we can face is the change
in strata due to seasonal changes. Due to weather conditions this strata is prone to
shrinking and expanding because of the moisture content, structures may lift as a
result of swelling forces (high levels of moisture). Whereas differential settlement or
subsidence may result from shrinking (low levels of moisture), with the seasonal
differences here in Wales this could have an affect on the build.

Lastly from 18.6m - 22m the strata is built up of grey mudstone, this is mature rock
that is sedimentary where grains of existing rocks and clays are consolidated to form
this strata otherwise known as lithification. This particular strata is great for building
upon due to the density and strength of the rock, there is very little chance of
subsidence or lifting unless the mudstone is weathered, if weathered it can expand
or contract with seasons. This type of strata will be able to deal with the shear load of
the building upon it and will allow the adequate bearing for the footing and load. At
this level permeability levels are very low due to the makeup of the rock itself.
Information gathered from (BGS, 2002) and (BGS, 2002)
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4.4) Environmental Appraisal

As spoken about previously about the contamination or certain substances such as;
oil, radon gas, asbestos contained material and creosote due to the previous work
on the site. These contaminants are not to be taken likely and the appropriate
measures need to be taken to dispose of them properly.

Looking at the hydrology in the area, water levels seem to be kept under good
supervision. As far as groundwater is concerned on plot C1, there are previously
built drainage systems for other buildings and roads in the area meaning the
appropriate measures are in place for building upon this ground, it may be the case
of tapping into the drainage systems (if those systems allow us too) or putting a new
system in place.

There are also flood defences, as seen in figure 8, set in stone around the docklands
such as high concrete sea walls and floodgates. The Flood gates can allow a build
up of water, that is likely from a storm, and disperse of it when needed to increase
infiltration and filtration rates. But when analysing the data from figure 9 we can see
that the main risk of flooding in the area is from the sea itself, yet this will not affect
plot C1 in any way, only areas in close proximity to the sea due to the defences in
place. There is very little risk from surface water to cause flooding meaning the
correct measures are currently in place to deal with rainfall/storms such as drainage.

Figure 8: Floodgates Swansea Docks: Swansea Bay News (2022) ‘Storm-damaged
marina bridge and lock gates reopen after major investment’ Available from

https://swanseabaynews.com/2022/07/07/storm-damaged-marina-bridge-and-lock-g
ates-reopen-after-major-investment/ [Accessed on 10/12/2022]

10


https://swanseabaynews.com/2022/07/07/storm-damaged-marina-bridge-and-lock-gates-reopen-after-major-investment/
https://swanseabaynews.com/2022/07/07/storm-damaged-marina-bridge-and-lock-gates-reopen-after-major-investment/
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Figure 9: Swansea Dockland area with risk of flooding:Natural Resources Wales
(2022) ‘Check your flood risk on a map (Flood Risk Assessment Wales Map)
Available from:
https://maps.cyfoethnaturiolcymru.gov.uk/Html5Viewer/Index.html?configBase=https:
/Imaps.cyfoethnaturiolcymru.gov.uk/Geocortex/Essentials/REST/sites/Flood Risk/vie
wers/Flood_Risk/virtualdirectory/Resources/Config/Default&layerTheme=0
[Accessed on 10/12/2022]
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https://maps.cyfoethnaturiolcymru.gov.uk/Html5Viewer/Index.html?configBase=https://maps.cyfoethnaturiolcymru.gov.uk/Geocortex/Essentials/REST/sites/Flood_Risk/viewers/Flood_Risk/virtualdirectory/Resources/Config/Default&layerTheme=0
https://maps.cyfoethnaturiolcymru.gov.uk/Html5Viewer/Index.html?configBase=https://maps.cyfoethnaturiolcymru.gov.uk/Geocortex/Essentials/REST/sites/Flood_Risk/viewers/Flood_Risk/virtualdirectory/Resources/Config/Default&layerTheme=0

ACBA4001-Fundamentals of construction 22-23 T.Caddell (2217174)

The hydrogeology of the site is also pretty good, referring back to figure 7 we could
see that from around 5m - 8m the strata is made up of sands and gravels, this great
for the permeability of the site. As | previously discussed and looking at figure 10 we
can see that due to the large pore size, large grain size, low viscosity levels and low
cohesion levels within sand and gravel, that the soil allows water to permeate and
disperse quickly leaving very little surface water compared to clays and silty
mixtures.

Permeability (k) Suitability
Soil Type Description
(equivalent rainfall rate)
Permeability may be greater as flow may be
Cobbles and boulders 1m/s Excellent
turbulent
- -2
Uniformly graded coarse aggregate with zero 107 to 107 m/s
Gravels i Very Good
fines and minimal sand (>3600 mm/hr)
: Clean, well graded, with minimal fines 10°t0 10" m/s
Gravel sand mixtures . ; Good
(e.g. crushed stone or ‘Type 3’ road aggregate) (3600 to 360 mm/hr)
10" t0 10° m/s Good to
Clean Sands Sands with low silt or clay content
(360 to 3.6 mm/hr) moderate
e Mixtures of sand, silt and clay 10°to 107" m/s Moderate
Silt mixtures ) . )
(topsoil is typically in this category) (<3.6 mm/hr) to poor
Clays Pure clays 10" to 10™
Practically
Bituminous mixtures, cement stabilised soil, .
Artificial o™ Impermeable

geosynthetic liners

Figure 10: Permeability rates in soil types: ABG Itd (2022) ‘Permeability’ Available
from https://www.abg-geosynthetics.com/technical/soil-properties/permeability/
[Accessed on 10/12/2022]

A very big consideration in the environmental appraisal is to be aware of the SSSI
sites that are in close proximity to the site and how certain parts of the construction
project can have an effect on the wildlife and environment as a whole. There are 3
total SSSI sites within 5 miles of the site; Crymlyn Bog, Blackpill and Crymlyn
Burrows. (Natural Resources Wales, 2022)

Some of the risks that affect wildlife that we should consider are;

Contamination of water sources.
Noise pollution can then affect breeding cycles driving wildlife out of the area
for long periods of time.

e Causing relocation and a decrease in biodiversity

12
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Risk assessment of ground related hazards and contaminants-

Activity to be Assessed

Assessment Number

Ground related hazards and contaminants.

AA0001

Persons undertaking or affected by the activity

Employees Contractor Public I:[ Pupil I:l Service User

s 1< RPN
Identified Hazards and Associated Risks Likelihood Severity Risk Level
1 Radon Gas, long term effects causing cancer. 3 5 15
2 Electric shock due to excavation around mains. 2 5 10
3 | Asbestos can cause cancers over time. 4 5 20
4 | Instability while excavating. 5 4 20
5 | Pockets of oil, harmful to the environment. 1 4 4
6 | Lead poisoning 1 3 3

Existing Control Measures / Additional Control Measures Required

minimisation of risk.

Radon barrier to be used if needed, or comply with government regulations for

Insulated tools to be used when excavating.

3 | specialists.

Correct training to identify asbestos, and report in order for removal from licensed

Trench boxes to be put in place while excavation is taking place, any deep excavation to

4 | be shored.
If found, contact specialists for professional clearance in a safe and correct manner.
5
Ensure correct PPE is worn to ensure no cuts are infected.
6
Reassessment of Activity Hazards Likelihood Severity Risk Level
1 Radon Gas, long term effects causing cancer. 3 2 6
2 Electric shock due to excavation around mains. 2 1 2
3 | Asbestos can cause cancers over time. 2 1 2
4 Instability while excavating. 1 2 2
5 | Pockets of oil, harmful to the environment. 1 2 2
6 | Lead poisoning 1 2 2
Name- Thomas Caddell Signed Date of Completion:
Position- Trainee Engineer 10/12/2022

13
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Review Date: Likelihood Severity S
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Reviewed by: Thomas v
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Review Date : r
Reviewed by: !
Review Date : ) ¢
1 very unlikely | 1 nuisance y
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X 2 unlikely 3 medical f
Reviewed by: 3 likely treatment I
4 very likely 4 major n

5 certainty 5 fatal ]

u

r

Yy

Review Date :

Reviewed by:

T.Caddell (2217174)
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| Medium Risk

- High Risk

4 5) Existing Ground Ultilities and Services

As far as existing utilities are concerned, after doing a site walkover | can only
assume that utilities have been installed previously for the current buildings in the
area. Utilities such as gas, electricity, water and BT should be installed in the road
and should be available to tap into on the site. In order to gather the utility drawings
for exact locations here is a list of who to contact:

e Electricity- National Grid Electric

0800 096 3080

e \Water- Welsh Water

e BT-B.T
0800 023 2023

e Gas- National Grid Gas
020 7004 3000

0800 052 0130

Before the start of any excavation we must ensure that confirmation from utility
suppliers has been authorised and current drawings on hand in order to locate

services.

14
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4.6) Suitable Foundation Type for the Project

Looking back on the information and data that | have collected, the foundation type |
would suggest is to pile the foundations. Initially | thought about using a raft footing,
this would be great economically and would cause less noise pollution in the area.
By using a raft footing it would allow the weight of the building to be distributed over
a large area reducing differential settlement due to the initial ground conditions being
poor. In hindsight due to the poor ground in the initial 5 metres, the instability of the
strata and the water table in the area | think a piled raft footing would be best suited.
Due to the tidal cycles in the area, an increase in sea levels during storms and over
time due to global warming this could have great effect on the stability of the strata;
by using a piled raft foundation this will sit on the mudstone making the foundation
stable while allowing the strata’s above to move.

I would suggest using a ring beam connected to the piles to create a raft that will
allow the shear load of the building to be distributed over a large area while the pile
stabilises the building laterally. A boot footing should then be built on the ring beam
with the steels from the piles inter linking the two in order for the boot to be stabilised
by the pile. Due to the span between each steel stanchion being 9 metres | would
also include steel rebar in the ring beam due to the unseen forces acting upon it.
Below is a professional drawing of the foundation type by myself:-

15
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4.7) Site Summary

My advised elements that | consider being the most significant to least significant are
all set out below;

Geological appraisal- This is the most significant element of the site investigation
because the stratas that lie beneath plot C1 have great effect on what foundation
type will be used. Analysing the borehole information allowed me to come to a
conclusion that it is to be piled, this element also tells us how expensive the start of
the works is going to be.

Historical appraisal- | have chosen this as the second most significant element
because it tells us what the land was used for previously and gives us a hint towards
the underlying strata and any contaminants that might be contained in the ground.
This will help us prepare for certain contaminants or archeological findings.

Environmental appraisal- This element is also of major significance due to
understanding how the site is affected by flood risks due to the hydrogeology and
hydrology in the area. This also tells us what contaminants could be in the area and
how to put measures in place to limit or dispose of any contaminants in the correct
and safe manner. The element also tells us what effects the building will have on
existing ground drainage and effects on local wildlife due to works.

Site location and access- This is not as important as the other elements in the site
investigation but still plays a big role in the likelihood of the project commencing. The
area has very good access from the motorway and many roads accessing the site
allowing for diversions to be put in place instead of road closures.

Existing ground utilities and services- | have chosen this element as the least
significant part of the site investigation because utilities can be diverted if necessary.
This element is important to the investigation mind, having the required utilities and
services near the plot will allow for quick and easy tap-ins for the building and less
work on the unstable ground causing more weakness.

16
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(6) Appendices

Figure 7: BGS (1974) ‘Geo Index Onshore’ Available from
https://mapa

T.Caddell (2217174)

s2.bgs.ac.uk/geoindex/home.htmli?layer=BGSBoreholes& ga=2.9474

2108.170022266.1670888784-1499968631.1670888784 [Accessed 9/12/2022]
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ACBA4001-Fundamentals of construction 22-23 T.Caddell (2217174)
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ACBA4001-Fundamentals of construction 22-23 T.Caddell (2217174)
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REMARKS
On complebion of the borzhole the cosing was Withdrawn and a stendpipe mcakad to 6-50™ with o cowment - bentonite

g Frem 50m ko &Om.
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