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1.0 Introduction
1.1 Introduction

[image: ]

(Image taken from Google, Produced by Google Maps)

This above site is located on the edge of Swansea city, it is known for holding beautiful views of Swansea Bay, best fit for a high rise construction build. As of now it is known as a fully functional playing field used by the Swansea Bay Sports Park. According to the website the pitch is an estimate measurement of 100 by 70 meters (Swansea Bay Sports Park, 2025). 








2.0 Foundational Structures 

2.1 Borehole Survey

[image: ]
(Borehole Survey taken from BGS)

When choosing the correct foundation for a high rise building, certain procedures must be followed so that the best foundation can be chosen. This borehole survey located above has been surveyed near to the ground that we are looking to build on.

As you can see from the borehole survey there is sandy clay that is underneath the ground this can be quite problematic for constructing a high rise building as it has certain characteristics that affect the stability and strength if not chosen the correct and effective foundation. 

Clay tends to have a low shear strength and can also expand and condense due to the various climates, it will also expand and condense due to moisture as Alan Sargent, Landscape Library states ‘As clay soil tends to shift around as it dries or moistens’. Alan also states that due to the clay it can cause ‘heaving, subsidence or cracking, it has the greatest potential to cause problems with foundations' (Sargent, A 2023).

There is also a layer of gravel underneath the ground of the site as you can see in the Borehole survey above, this gravel is ideal for construction as it improves drainage for the foundation, prevents erosion and shifting, helps with load distribution and even enhances the overall stability (Wheelis, R 2024).


















2.2 Foundation Options 

For this site the best foundation options are listed below:

2.2.1 Pile Foundations 
[image: ]

(Image taken from Designing Building)

Deep foundations for high rise buildings can be very popular, especially pile foundations. They can be created from several different materials, but concrete exceeds the most in this scenario. One of the benefits of this foundation is the structural integrity of the buildings infrastructure. As expressed in Vxcel Piling by Tamzin, pile foundations are known for ‘supporting especially heavy loads, all the while withstanding common environmental stresses such as soil movement’. It is also highly versatile which can help with the many different soil types and conditions for example if the soils are unstable. Tamzin has also stated pile foundations are very cost effective compared to the other types of high-rise foundations, especially when down the line if the foundation is damaged it is easy to repair. (Vxcel Piling by Tamzin, 2024). 

Where there is up there is also a downside to the pile foundations, as you can see below list of disadvantages taken from Civil Today for the pile foundations:

· ‘Complex Design and Installation: Designing and installing pile foundations require expertise and engineering knowledge, which can add complexity to the construction process.
· Noise and Vibration: Pile installation can generate noise and vibrations, potentially causing disturbances to nearby structures and the surrounding environment.
· Environmental Impact: Pile installation may impact the local environment, including noise pollution, soil displacement, and disruption to aquatic habitats.
· Limited Accessibility: Pile foundations may not be suitable for sites with limited access to installation equipment.
· Maintenance Challenges: While pile foundations are durable, maintenance and repairs may be more complex compared to shallow foundations.
· Potential for Pile Failure: If not designed and installed correctly, piles can experience failure due to factors such as inadequate load capacity or poor soil conditions.’

(Disadvantages taken from Civil Today, n.d.)



2.2.2 Raft Foundations 

[image: ]
(Image taken from Piled Raft Foundation)

Furthermore, as the clay is close to the surface, the raft foundations can be very useful in this instance. Raft foundations can be ideal for bad soil, as they can spread the weight of a building very evenly over a vast area of land. This foundation can also be cheaper than the pile foundation as they don’t need to excavate into the ground as much. It can also help with storage inside the building. The raft foundation also has a bad side to it, as it is not best for all the clay types. If the ground of the site changes a lot overtime it can cause subsidence. The foundation is harder to repair if the cracks have become major (Jewson, 2024).




2.2.3 Combined Raft-Pile Foundation 

This foundation is known as a hybrid foundation system integrating a concrete raft with piles. The combines pile-raft foundation offers predominant stability, the load sharing of the piles and the broad distribution of a raft. The foundation is an easy quick option as the excavation and soil replacement process is very minimal. Because of this it can also make the foundation significantly more cost-effective as the existing soil that has been excavated is utilized and made use of. 

[image: ]

(Image taken from Designing Building) 

The disadvantages of the combined raft-pile foundation are:

· That is not as environmentally friendly compared to the other foundations. 
· Requires certified personnel to construct the foundation. 
· The foundation as stated above is very cost effective, but it has a very high installation cost. 

(Alpha Piling, 2025). 














2.3 Foundation Perspective 

In my perspective the pile foundation is the superlative option for the high-rise hotel because they have a great background for a foundation. They can safely transfer various loads including vertical and lateral loads, through the soil types underneath the chosen site location, compared to the combined foundation and the raft foundation. Thereby providing the best control of the total and various settlement. The pile foundation can also minimize the dependency on the sandy clay and gravel and offer a larger structural stability for the high-rise build. 

As the location is near a beach you can expect a lot of wind and be more prone to storms, the pile foundation can include a superior resistance against these forces. This foundation will also perform better if under high ground water conditions. Stated above the foundation is very cost effective if it needs to be maintained over a certain period of the year. Because the pile foundation is going to include concrete material, I will also highly recommend the jump forming process this will allow and help to construct vertical concrete structures, such as core walls and shear walls in a very swift manor. 

































3.0 Structural Frames 

3.1 Structural Frame Options 

3.1.1 Steel Frame 

[image: ]
(Image taken by Burdette D, produced for Understand Building Construction) 

The steel frame is very popular for constructing a high-rise building as it has many advantages that are very beneficial compared to the other structures. It uses a skeleton of vertical columns and horizontal beams that are bolted together. The advantages are listed below:

· The steel frame has a very high strength to weight ratio compared to wood or concrete products.
· It is very flexible to fabricate, comes in all different shapes and sizes.
· Furthermore, the steel frame is also fire resistant and pest and insect resistant.
· Along with a very strong resistancy to the moisture and harsh weather conditions
· If you want the building to be completed in a short amount of time this is the structural frame to go for as the components I produced in a factory then shipped to site 

These advantages are ideal for creating a high-rise building but there is also a downside to this structural frame such as:

· Steel frames are not known to have thermal conductivity as timber frame construction. 
· It also has a reduction in flexibility onsite. 
· As well as they ‘rarely work on their own. They usually require drywall, sheathing, insulation and supplementary wooden components to bring a building together.’

(White, G 2017)


3.1.2 Reinforced Concrete Frame 

In addition, the reinforced concrete frame has also got a very exceptional background for large scale buildings such as high rise the advantages are endless:

· Firstly, this frame has a very high compressive and tensile strength. 
· It is also fire and weather resistant. 
· As well as it is more durable and has low maintenance costs. 
· Requires less skilled labor. 
· The frame offers an economy to mold any shape. 
[image: ]

(Image taken from Understand Building Construction)


As you can see from the list below there are also disadvantages to the structural frame such as: 

· Tests will have to be conducted to see if the strength of the frame has reached its maximum, so that there is an uncertainty of the final strength.
· The cost of the reinforced concrete can be high compared to the other structural frameworks.
· As you can see from the image above the building must have space for columns to keep the strength of the framework
· There also can be a factor of shrinkage due to the different climates. 

(Civil Today, 2019)


3.1.3 Tube Frame 

Additionally, this frame is a very highly efficient system for high-rise buildings. It has a very good strength to weight ratio with less material to help with the strength. The frame is excellent against compression, bending, torsion and even shear strength this then will help with the various weather conditions. The design of the structure can follow a modern aesthetic impression of the building. 

The cons to this framework are listed below:

· Firstly, this foundation has a lower load capacity. 
· Durability is a negative for this framework.
· This type of framework also has a high long-term cost and will require frequent maintenance. 
[image: Tube (structure) - Wikipedia]
(Image taken from Wikipedia) 



3.2 Structural Frame Preference

When it comes to the structural frame I would opt for the reinforced concrete framework. As it has many different advantages, the tube and steel frame doesn’t. This frame is ideal for near coastal areas as the concrete material doesn’t rust and corrode from the salt laden air and moisture, compared to steel used in both tube and steel frameworks. The system is also a lot more durable, stiff and compatibility. Steel has one strength factor unlike concrete getting stronger over time, this will help with the strong vibration caused by the strong coastal winds or storms. The reinforced concrete frame can also help with the control of the buildings sway. 

Furthermore, because of the various soil underneath the ground of the site, the more weighted framework the better stability, the concrete frame is the most heaviest out of the frameworks above. Overall, the reinforced concrete frame is ideal for coastal high-rise projects. They offer outstanding strength, durability, and can be more sustainable compared to the other frameworks. 




































4.0 Building Envelope 

4.1 Geology Investigations 

Underneath the ground of the site, there is a mixture of different ground types such as artificial ground, superficial deposits, and bedrock according to (Digimaps, 2024). The site is located 117m away from the beach, and because of this we will be having sand blowing over, and consequently eroding our buildings finishes. 
[image: ]
(Image taken from Digimaps)


















4.2 Building Envelope Preferences 

4.2.1 Pressure-equalized Curtain Wall System 

[image: ]When it comes to the building envelope it must help with the resistancy of the building against the coastal climates and its associate corrosive and moisture related effects. For this building, considering the location the windows will be a high-performance, pressure-equalized curtain wall system in place, so that there is a high ‘level of resistance to air and water infiltration, while water-managed systems come in a close second’ (Schiavone, J 2014).  As you can see from the image above the site is within the blowing sand and moisture region. 


4.2.2 Closed-cell Spray Polyurethane Foam 

[image: ]
The building interior will show a modern aesthetic that is also insulated with a closed-cell spray polyurethane foam (SPF). SPF will help the building with its soundproof qualities and the resistancy of the salt air and moisture ingress. SPF insulation also has good durability unlike traditional insulation materials that can sag or settle over time. Moreover, this insulation is also very sustainable compared to other insulation materials (Kaiser, A 2025).
(Image Taken from Batten Builders)


4.2.3 Aluminum Composite Panels (ACP)

ACP will be the cladding for the hotel as it has a good resistance to the different weather conditions and [image: ACP Panels ...]moisture. The ACP cladding will have a marine-grade coating this will help strengthen the aluminum panels. They are also rust proof making them very suitable for coastal areas that keeps a very modern aesthetic (Team Aludecor, 2025). The ACP cladding according to Alcadex has medium initial cost, a low upkeep cost and a high value over time cost. Alcadex has also expresses at that they have a lifespan of 20-30 years (Micky, 2025). This system has also got compatibility with the reinforced concrete frame as the ACP can act like a barrier, shielding the primary structure from the environment and different conditions. (Image taken from Alcadex)


5.0 Prefabrication Construction Processes 

5.1 Offsite Construction  
[image: The ultimate guide to modular construction]
(Image taken from PBCtoday)

Offsite construction can be a highly efficient choice for projects that are normally focused on the quickness and sustainability factor. One of the most common offsite construction methods is modular construction, which is very popular for high rise buildings. The process expresses fabricating building sections in a factory while maintaining a very modern aesthetic. Each module is crafted to meet a specific set of design requirements, that consists of insulation, electrical layouts and plumbing. After the completion of the sections it will then be transported to site to be assembled. 
[image: A collage of several images of a building

AI-generated content may be incorrect.]Furthermore, another offsite construction method can include precast concrete which is also perfect for projects that need to be done in a short amount of time. This process can reduce the costs and offer a better resistancy to the different weather compared to modular construction. However, it does have a downside in consists of size constraints with the building design. Additionally, when assembling the pieces onsite it can be more challenging and requires a certain tools. (Image taken from LinkedIn)

[image: ]This offsite construction method is a modern process that involves 3D printing. The first 3D printed building was constructed in Dubai in 2016 and was completed in a matter of 17 days. (Dubai Future Foundation, 2020). The building was constructed by using a reinforced concrete structure, which was extruded by a large robotic arm while the machine analyses and scans through the designed plans. (Image taken from Design Buildings)













5.2 Offsite Construction Preference

Overall, the offsite construction processes are ideal for a building that needs to be constructed in a brief period of time. They are normally less suitable for a high-rise hotel that is located next to the sea as this project requires an elevated level of customization, flexibility, and structural integrity to help resist the harsh weather conditions, and air substances from Swansea Bay. 

As the site is in a coastal environment most of the tests such as wind loads, corrosion protection, waterproofing and tolerances often need real time adjustments during the construction process, this is normally sorted and managed onsite. The site is also not ideal for big lorries to turn into the site and deliver the offsite prefabricated sections. 
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