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[bookmark: _Toc155603199]Introduction

In this presentation I will discuss the foundation requirements for the new “Innovation Matrix” building on the UWSTD campus located in Swansea. This report will look at history of the building location in the docklands and Geotechnical survey to determine what condition the ground is in. This information will determine what foundation type is needed to build a structure of this magnitude. Secondly in the report I will analyse and discuss the choice of materials to further enhance the right method of construction. I will explain more in detail why the materials have been chosen and their properties. In both answers I will use sketches, illustrations, and references to support the report. I will summarise at the end of my presentation that can be evaluated for feasibility of the project. Below is an artist impression of what the building will look like conceptually.

[image: The Innovation Matrix is central to the University’s ambition and will provide a new platform for UWTSD’s research and knowledge exchange to connect with, and support, cross-sector MNEs, SMEs, micro-enterprises, entrepreneurs, and investors to stimulate commercial growth for Wales’s expanding digitally empowered economy.  ]
Illustration: (UWTSD, 2023)




[bookmark: _Toc155603200]Terms of reference

[bookmark: _Hlk120706264]My principal focus will be:

1) Analise foundation type suitable for the project

2) Building materials

3) This report is due January 2024

[bookmark: _Toc155603201]Procedure

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

2) Class learning

3) Pictures from online/class

4) Site Plans provided in brief







[bookmark: _Toc155603202]Foundation requirement 

[bookmark: _Toc155603203]5.1 Historical Site Background

The location where the Innovation Matrix site is steeped in history, it is in the docklands of Swansea that goes back hundreds of years as a port for import and exporting of goods such as coal, copper, and other trading goods. The site of the University campus was originally called Fabian’s Bay, which was tidal flat land with the river Tawe running through it.
[image: Graphical user interface, application, Word

Description automatically generated]
Illustration: (Wales, 2023)
It was transformed with the installation of the Prince of Wales dock with the ground being made up to create a mass of land which the campus sits upon today. Feasibility studies are always one of the first steps in the design stage of a building project, they identify if building should be built with the overall cost in mind. One factor to building and excavating in Swansea relates to the fact that Swansea was bombed in the Blitz (Ic0141 , 2021) so caution must be taken when any works are carried out in case of UXO’s located on the site.  






[bookmark: _Toc155603204]5.2 Foundation type

Foundation types vary for the type of geology and type of superstructure, with the innovation matrix location is on top of manmade ground with a variety of different types of strata underneath ground level. The purpose of the building is to have multiple independent commercial companies use the space to collaborate and operate from alongside with the university. The capacity of use will fluctuate depending on the day-to-day use, the building weight baring capacity must be calculated along with the bore hole results to determine the suitable foundation. The bore hole log results from the geotechnical survey (appendix 1,2,3) show that it’s made of up several layers of strata ranging from sand and gravel until at 19m deep it is a solid mudstone suitable for piles to be driven upon. There is also a snapshot of the geology survey in the (appendix 4) for additional information of the strata of the campus and surrounding area. Driven piles will take the vertical stresses of the building as per the design of the super structure above. This is why the foundation type should be Steel tubular driven piles with a ground pile cap and a ground baring slab on top as shown in the illustration below.
[image: A drawing of a building
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Illustration: Lloyd Wilson sketch 19/12/2023

The piles will be spread out across the site and the number will be in line with the design and size of the building to support it, if the load is too heavy it can be catastrophic as sinking or cracking can occur. The other factors that decide the foundation is the use/purpose of the building and what live/dead loads it will have. This and size of the building determines the approx. weight so what foundation is required to take the load with this being calculated at the design stage of the project. This will be done by the principal designer and the client can determine if the project is financially feasible (The Construction, Design and Management regulations, 2015) or an increased budget for the build is needed. Before the piles are installed the ground will need excavating, this should be easily achievable as it will be a shallow dig of approx. 1.5m deep with heavy machinery that can gain access to the site. The waste will be disposed of correctly as it could contain contaminated material (Control of Pollution Act (1974), 2023) and the method statement followed. The site is a peninsula surrounded by sea/river water that 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 can potentially cause ground dissolution of soluble rocks, but this is unlikely in this area as rocks such as limestone haven’t been identified. 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 and maintaining health and safety on the project (Health and Safety at Work etc. Act (1974), 2023). Once it’s cleared then the site can be prepared using compacted gravel then the piles can be hammered or vibrated into the ground to the correct depth, this is the preferred method for this type of project although costly, it would support the maximum capacity loads when in full use. This foundation method is better than boring due to ground conditions as when coring CFA (continues flight auger) piles there is a risk of collapse as the ground is silty, fluid in it’s make up making this method impractical. As the illustration above shows a pile cap with a baring slab on top of the piles with the steel frame structure on top. The steel reinforced slab and pile cap disperse the loads through to the supporting piles below down to the solid mudstone strata. The site is easily accessible for the heavy machinery required to complete the works and as the illustration below shows how the piles are installed.
 [image: See the source image]     
Illustration: (Keller, 2023)

The piles are hammered or vibrated into the ground and the layers would cause a vacuum around the pile helping to stabilise it from the static load of the building above. Similar building in size on the campus is the library building called the Y fforwm, it required driven piles to form the foundations of the building. It is in close proximity to the innovation matrix and the ground has the same strata, the saturated ground required the pilings with the pile cap and reenforced slab on top.  




6 [bookmark: _Toc155603205]Building Materials 

[bookmark: _Toc155603206]6.2 Design: The buildings use will determine its design, its common to use a steel frame in this type of construction as its large in design so the frame can be assembled to support such a structure. Steel frame makes it easier to have an open plan design compared with a more rigid concrete construction type. The rooms within the super structure will be divided with non-weight baring partition walls, this gives the building adaptability in the future if internal design changes are needed for its use. The design must incorporate use but also be fitting within the surrounding area to pass planning permission, in this case the façades will be cladded in corrugated sheet metal and glass. The sheet metal colour matches the redbrick from the other buildings on the campus and the expanse of glass used. Large windows are used to allow natural light to pass into the building and make the rooms feel bigger than they are as they project the outside inside. The front entrance of the building showcases this design as it has a central glass frontage from ground level to the roof with large ceiling height in that central part spans from the ground floor up through the 1st floor to the apex of the ceiling that maximises the natural light and solar heat energy to penetrate the glass. The space will feel open and natural with some greenery added to give it an excellent feel when inside the building. 
[image: A screenshot of a computer
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Illustration: (UWTSD, 2023)

[bookmark: _Toc155603207]6.3 Structural strength: The strength of steel is maximised by its design, large steel pillars with the steel bolted together to form a frame. The main frame will support the dead and live weight of the building, dispersing the weight down the main structural columns. The building is 2,200 sq. m of floor area, the first floor will be constructed by a bison beam type of construction with large precast or poured reenforced concrete floors.       
[image: Three ways to the ultimate thermal mass: From top, precast concrete ...]
Illustration: (Riba, 2023)

This will tie into the main frame which will also make the building more rigid, it also provides the platform to place the insulation, flooring, and furniture upon. Concrete and steel used in this way span large areas and give the strength needed for the steel frame design.
 
[bookmark: _Toc155603208]6.4 Stability: Pilings were used with a foundation on top of it as the ground was made up with waste material and hard rock below the surface. This type of foundation is suitable for a multistorey structure above the surface, the calculations to this would have incorporated the footfall and furniture used within the building. The history/survey of the site shows that the land is made up and not naturally occurring with loose sandy/silty soils within the top 5m, this means voids can be within the sub surface so precaution and bore samples are used. The foundations will be guided by the British standard (geotechnical design.info, 2021) BS 8004:2015 Code of practice for foundations, this guidance is given on the design of pile foundations by calculation and proven previous testing. The principal designer/architect use this to ensure the building will be fit for purpose and severely reduce the risk of failure. 


[bookmark: _Toc155603209]6.5 Fire safety: The steel will be coated with fire retardant paint that will be maintained throughout the building’s lifecycle. Other systems will be used within the building such as sprinkler systems, fire escape routes and rooms with fire breaks all complying with (Fire Safety Act 2021, 2021) standard regulation. This Fire safety act covers to all non-domestic premises such as office building, the responsibility for complying with this, lands with the “responsible person” e.g. management team of the University. The building would not have insurance or be allowed to be built if these measures were not in place, Regular inspections of these measures will be in place as the building is commercial and has public using it. Fire doors are a great way of fire compartmentation, and all have different protection ratings depending on their use/location within the building. They are self-closing so limit the passing of fire and smoke, which gives enough time to evacuate the building safely. Six flights of stairs and a central lift will provide escape routes from within the building as they are compartmented to reduce the spread of fire and provide safe passage.

[bookmark: _Toc155603210]6.6 Aesthetics: As mentioned above the building must fit in with the surrounding building’s designs but also be fit for purpose. The designs are considered for its use but also acoustics must be considered when at design stage, large empty rooms can be difficult to get right so sound softening materials are used on walls and ceilings to absorb sounds to prevent echoes. Suspended ceilings which defuse the sound waves that reduce echoes within the side rooms, however in the central part of the building it will be light and open as seen below. A natural pastel colour pallet is used for a calming working environment, with the different types of usable spaces such as Study area, meeting rooms, desk space…. Soft materials will absorb sounds and harder materials deflect the sound, each room will need these materials and more of the other in a case such as lecture room as sound from the lecturer will need to bounce around the room. 
[image: A screenshot of a computer
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Illustration: (UWTSD, 2023)
[bookmark: _Toc155603211]
6.7 Environmental impact: An ecology survey would have been done as part of the pre works stage, this is a legal requirement under planning within the UK (Environmental Protection Act (1990), 2023). Measures would be put in place to re home local flora/fauna and incorporated into the building design such as bat boxes. If certain species are found on site work would have to be done at certain times of the year to minimise the impact of interruptions to breeding or pollination. Great crested newts are one of the examples of this and are protected under the law and licensing is required if you disturb their habitats by building a structure (Natural Resources Wales, 2022). Licenses like this help secure and protect species in the natural world by appropriate methods/procedures if found. As the campus is adjacent to the river it could potentially contaminate the ground water and escape into the sea. Keeping to the method statement must be vital to minimise potential damage to the local ecology with preventative measures in place. Using Locally made, supplied material is important when choosing what materials to use in the project as they should reduce the carbon footprint. Delivery and storage are equally important as materials can be damaged if storage is inadequate or stored incorrectly. The contractors must order enough materials for the work, also at the right time to avoid wasted products and at the right stage of the build.

[bookmark: _Toc155603212]6.8 Sustainability: A building such as the innovation Matrix needs to be sustainable for its continued use, the building is being built for the purpose of use for businesses to use as office space, conferences, and meetings. The aim is for it to be a hub for business growth within the Swansea area, the building will be modern in design and will have facilities inside for use to public, University, and businesses. The nature of the buildings design is that it can be transformed to other uses in the future easily as the internal walls are not load baring so can be reconfigured to different use, such as lecture rooms, workshops etc if the university take the whole building on. The materials from the building can also be broken down and recycled if the building gets dismantled. This is why Steel is more environmentally friendly as opposed to a concrete structure that has limited flexibility and/or life span as steel can be reused to make other steel products.
[image: A diagram of a recycling process
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[bookmark: _Hlk155605789]Illustration: (hierarchy, 2023)

Quality materials and a good maintenance program ensure longevity to a building such as the innovation matrix. Demand for the use of the building is vital for longevity with continued use, its modern design features suitable for students and businesses needs it will be used for a very long time. It is adaptable for change of use or even added services with the arise of new technologies.








[bookmark: _Toc155603213]Conclusion

Given the modern design and building methods, building the innovation matrix is a project that is no easy feat. There are many different stages of the build that require experts who plan these stages so the project can be completed on schedule and without additional costs/delays. The Long history of the site, the construction must be vigilant throughout duration of the build and groundworks for unforeseen anomalies beneath the ground surface. If found these would 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 building project will need to be made. Materials used in this project have been well thought of and using the latest services within the building will make it a usable building fit for purpose. 
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Illustration: Bore hole report
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Pilings were used with a foundation on top of it as the ground was made up with waste
material and hard rock below the surface. This type of foundation is suitable for a multistorey structure
above the surface, the calculations to this would have incorporated the footfall and furniture used
The buildings use will determine its design, its common to use a steel frame in this type within the building. The history/survey of the site shows that the land is made up and not naturally
of construction as its large in design so the frame can be assembled to support such a structure. Steel occurring with loose sandy/silty soils within the top 5m, this means voids can be within the sub surface

easier to have an open plan design compared with a more rigid concrete construction so precaution and bore samples are used,
type. The rooms within the super structure will be divided with non-weight baring partition walls, this

givesthe building adaptability in the future if internal design changes are needed for its use. The design

must incorporate use but also be fitting within the surrounding area to pass planning permission, in The steel will be coated with fire retardant paint that will be maintained throughout
this case the fagades will be cladded in corrugated sheet metal and glass. Large windows are used to the building’s lifecycle. Other systems will be used within the building such as sprinkler systems, fire
allow natural light to pass into the building and make the rooms feel bigger than they are as they escape routes and rooms with fire breaks all complying with 2222272 standard regulation. The building
project the outside inside. The front entrance of the building showcases this design as it has a central would not have insurance or be allowed to be built if these measures were not in place, Regular
glass frontage from ground level to the roof with large ceiling height on the 1st floor that ma

pections of these measures will be in place as the building is commercial and has public usin;
the naturallight and solar heat energy to penetrate the glass. Fire doors are a great way of fire compartmentation, and all have different protection ratings
depending on there use/location within the building. They are self-closing so limit the passing of fire
and smoke, which gives enough time to evacuate the building safely. Six flights of stairs and a central

The strength of steel is maximised by its design, large steel pillars with the lift will provide escape routes from the building

steel bolted to form a frame. The main frame will support the dead and live weight of the building,
dispersing the weight down the main structural columns. The building is 2,200 sq. m of floor area, the
first floor will be constructed by a bison beam type of construction with large precast or poured
reenforced concrete floors.
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6 Building Materials

6.2 Design: The buildings use will determine its design, its common to use a steel frame in this type
of construction as its large in design 5o the frame can be assembled to support such a structure. Steel
frame makes it easier to have an open plan design compared with a more rigid concrete construction
type. The rooms within the super structure will be divided with non-weight baring partition walls, this
givesthe building adaptability in the future if internal design changes are needed forits use. The design
must incorporate use but also be fitting within the surrounding area to pass planning permi

n, in
this case the fagades will be cladded in corrugated sheet metal and glass. Large windows are used to
allow natural light to pass into the building and make the rooms feel bigger than they are as they
project the outside inside. The front entrance of the building showcases this design as it has a central
glass frontage from ground level to the roof with large ceiling height on the 1st floor that maxi
the natural light and solar heat energy to penetrate the glass.

ises

6.3 Structural strength: The strength of steel is maximised by its design, large steel pillars with the
steel bolted to form a frame. The main frame will support the dead and live weight of the building,
dispersing the weight down the main structural columns. The building is 2,200 sq. m of floor area, the
first floor will be constructed by a bison beam type of construction with large precast or poured
reenforced concrete floors.
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6.4 Stability: Pilings were used with a foundation on top of it as the ground was made up with waste
material and hard rock below the surface. This type of foundation is suitable for a multistorey structure
above the surface, the calculations to this would have incorporated the footfall and furniture used
within the building. The history/survey of the site shows that the land is made up and not naturally

occurring with loose sandy/silty soils within the top 5m, this means voids can be within the sub surface
so precaution and bore samples are used,

6.5 Fire safety: The steel will be coated with fire retardant paint that will be maintained throughout
the building’s lifecycle. Other systems will be used within the building such as sprinkler systems, fire
escape routes and rooms with fire breaks all complying with 2222272 standard regulation. The building

would not have insurance or be allowed to be built if these measures were not in place, Regular

spections of these measures will be in place as the building is commercial and has public using
Fire doors are a great way of fire compartmentation, and all have different protection

depending on there use/location within the building. They are self-closing so limit the passing of fire
and smoke, which gives enough time to evacuate the building safely.

6.6 Aesthetics: as mentioned above the building must it in with the surrounding building’s designs
but also be fit for purpose. The designs are considered for its use but also acoustics must be considered
when at design stage, large empty rooms can be difficult to get right so sound softening materials are
used on walls and ceilings to absorb sounds to prevent echoes. Suspended ceilings which defuse the

sound waves that reduce echoes within the rooms.

6.7 Environmental impact: An ecology survey would have been done as part of the pre works

stage, this is a legal requirement under planning within the UK (legislation). Measures would be put in
place to re home local flora/fauna and incorporated into the building design such as bat boxes. If
certain species are found on site work would have to be done at certain times of the year to minimise

the impact of interruptions to breeding o pollination
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The site is located on the edge of the Swansea Bay Sea adjacent to Kings dock and the river

" aki o Swansea
~ Frandsa. \ _ ",".:fgmﬂ / Tawe. just 0.5 miles from Swansea city centre. The area is approx. 23 acres and site is
2 accessed from the Kings road via A483. This makes it relatively accessible for transport of
Gethin Sifeet ER large goods and plant equipment to the site. The ground surface is generally flat and is
A Swansea B N approx. 9.18m above sea level, it is gravel stones as a carpark that is currently used for
Substatigfy \ o~ campus parking. This phase of development is to build the Innovation Matrix building, with
The Vetch % future stages having permission for a multi storey carpark and other buildings. The site will
% .
ny Reserve % 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. 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
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~ \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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