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1. [bookmark: _Toc219020097]Introduction
This report presents the proposed construction strategy for a new high-rise hotel development, approximately 12 to 15 storeys, on a site located near Singleton Hospital and the Wales National Pool in Swansea. The postcode is SA2 8QB. As the client is inexperienced in construction technology, this report aims to explain and justify key technical decisions relating to the structural frame, foundation design, building envelope, and deciding between prefabrication and on-site construction. These decisions are made by evaluating structural strength, stability, fire performance, aesthetics, cost efficiency, and long-term sustainability.
The location of the proposed development presents a number of environmental considerations that must be addressed during the design process. As the site is located within the Swansea Bay area, both local environmental conditions and ground characteristics will influence decisions relating to structural design, material selection, and foundation strategy. These factors are important in ensuring the long term safety, stability, and performance of a high-rise building and are considered in more detail later in this report.
In addition to responding to environmental factors, the project must align with relevant UK legislation, including the current Building Regulations, current fire safety standards, and local planning requirements. This report will also look at existing buildings and projects in the same surrounding area and highlight specifications that can be used as evidence for this project.
2. [bookmark: _Toc219020098]Location and Environmental Impact
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(Google Maps, n.d.) (Figure 1 shows an image of the site location)
As mentioned previously, the proposed hotel development is located close to Singleton Hospital and Wales National Pool in Swansea. This is an established urban area that also serves nearby university facilities and the wider Swansea Bay region. This location is well suited to a high-rise hotel due to its accessibility and demand from the surrounding area which features a university, hospital and links down to the popular area of Mumbles and The Gower. However, the surrounding environment also introduces several constraints that must be carefully managed, particularly due to the presence of neighbouring buildings and community. These must be considered when planning out the hotel.
Due to its proximity to Swansea Bay, the site is affected by coastal exposure, which influences both design and construction decisions. Buildings in coastal locations are more exposed to harsh conditions, which can lead to increased wear on external materials. This is particularly important for a high-rise building, where exposure increases with height. Durable materials, fixings, and weather-resistant detailing are therefore required to ensure long term performance and reduce maintenance needs.
[image: ]
(Topographic Map, 2026) (Figure 2 shows the site location and elevation)
As shown above the site is located within a generally built-up area of Swansea and is characterised by relatively gentle changes in ground level. The surrounding land slopes gradually towards Swansea Bay, which is typical of the local area. While the topography does not present major challenges for construction, it does require careful consideration of levels, drainage, and access arrangements, particularly for a high-rise building with significant ground-level servicing and circulation requirements.
[image: ](British Geological Survey, 2023) (Figure 3 shows a borehole record from the Wales National Pool)

Borehole records from the Swansea University Pool and surrounding area indicate variable ground conditions, with superficial and made ground deposits overlying stronger granular soils. These conditions vary over short distances and cannot be assumed to be uniform across the site. A detailed site-specific ground investigation will be required to confirm soil strength, bearing capacity, and groundwater conditions. Until this information is available, nearby borehole records have been used to inform this report. 
As per Project Zero Swansea, the area experiences a temperate maritime climate, characterised by moderate temperatures and regular rainfall throughout the year (Project Zero Swansea, 2021). These climatic conditions will influence construction planning, material selection, and long-term building performance.
[image: ] 
(Natural Resources Wales, 2020) (Figure 4 shows the flood risk of the area)
Regular rainfall increases the importance of effective drainage, waterproofing, and weather-resistant construction detailing, while strong winds can affect both construction activities and building comfort at higher levels. Although the climate is not extreme, it must be carefully considered to ensure the building remains durable, energy efficient, and comfortable for occupants over its design life. Due to the site’s proximity to Swansea Bay, flood risk is an important consideration in the early stages of design. Coastal and surface water flooding can affect low-lying areas, particularly during periods of heavy rainfall. The above figure shows the floor risk map for the area in question.
3. [bookmark: _Toc219020099]Structural Frame
The selection of an appropriate structural frame is a key design decision for the proposed high-rise hotel, as it affects the building’s safety, cost, construction programme, and long-term performance. For a building of approximately 12–15 storeys, the structural system must safely support vertical loads from floors and occupants while also resisting lateral forces such as wind. The frame choice also influences fire protection requirements, acoustic performance between hotel rooms, and the overall flexibility of the internal layout.
Three main structural frame options have been considered for this development: reinforced concrete, structural steel, and composite steel–concrete construction. Each system has advantages and disadvantages when assessed against the project requirements which this report will highlight.
[image: ] (Civil Digital, 2017) (Figure 5 shows an example of a reinforced concrete frame)
Reinforced concrete frames are commonly used in multi-storey buildings due to their strength, stiffness, and fire resistance. The mass of concrete provides good acoustic separation between floors, which is particularly beneficial in hotels where noise control is important for guest comfort. Concrete frames also perform well in resisting lateral loads, often reducing the need for additional stability systems (Park and T Paulay, 1975).
However, concrete construction generally involves longer on-site build times due to formwork, reinforcement fixing, and curing periods. This can increase programme duration and labour costs. In addition, the heavier weight of a concrete structure can result in larger foundations, increasing substructure costs, particularly where ground conditions are variable (Park and T Paulay, 1975).
[image: ] (Understand Construction, n.d.) (Figure 6 shows an example of a structural steel frame)
Structural steel frames offer significant advantages in terms of speed of construction. Steel components can be fabricated off-site under controlled conditions and rapidly assembled on-site, which helps reduce programme risk and site disruption. This is particularly important for a site located close to Singleton Hospital, where minimising noise and disruption is a priority. Steel frames are also lighter than concrete, which can reduce foundation loads and potentially lower foundation costs. (Designing Buildings, 2019).
Despite these advantages, steel does have some negatives when considering it for the use in the hotel. Steel has limited inherent fire resistance and therefore requires additional fire protection, such as paint or encasement, which adds to both initial and maintenance costs. Acoustic performance can also be weaker unless additional floor treatments are introduced (Designing Buildings, 2019).
  
Another option is composite steel–concrete frames combine steel beams and columns with concrete floor slabs, allowing the advantages of both materials to be used effectively. The steel frame provides speed and flexibility, while the concrete slabs improve stiffness, acoustic performance, and fire resistance. This system is well suited to repetitive hotel layouts and allows for longer spans, reducing the number of internal columns and improving space efficiency. Although composite construction requires careful design coordination, it often results in a more efficient overall structure with a good balance between cost, performance, and buildability (ESC Group, 2021).

Based on the information above, a composite steel concrete structural frame is considered the most suitable option for the proposed high-rise hotel. It offers a practical balance between construction speed, structural performance, fire safety, and acoustic comfort, while also reducing disruption during construction. This system also provides good cost certainty and programme efficiency, making it an appropriate and well-justified choice for this development.
4. [bookmark: _Toc219020100]Foundations
Choosing the correct foundations is an important factor when building any project but especially when building a high rise project as it must safely transfer the building loads into the ground while limiting settlement and maintaining long-term stability. Due to the scale of the building and the known variability of ground conditions in the Swansea Bay area, foundation design must be based on a clear understanding of soil strength, groundwater conditions, and potential construction constraints.
Several foundation options were considered for this development, including shallow foundations, raft foundations, and piled foundations. Each option has advantages and disadvantages depending on ground conditions, building height, and construction constraints.
Shallow foundations, such as pad or strip foundations, offer a simple and cost-effective solution where ground conditions are suitable and building loads are relatively low. They are straightforward to design and construct, requiring less excavation and no specialist equipment, which can reduce programme duration and overall construction costs. The reduced use of concrete and reinforcement also lowers material costs and embodied carbon compared to deeper foundation systems (Structural Guide, 2022).
Despite these advantages, shallow foundations do come with some negatives. For a high-rise building, shallow foundations may not be suitable if the near-surface soils are weak or variable, as this can lead to excessive settlement. Given the potential presence of superficial deposits in the Swansea Bay area, relying on shallow foundations would introduce significant risk unless ground investigations prove otherwise (Structural Guide, 2022).
Raft foundations consist of a large reinforced concrete slab that spreads the building load over a wide area. Rafts can be effective where soils have moderate bearing capacity and where differential settlement needs to be controlled. They can also reduce the need for deep excavation compared to piled solutions (Civil Today, 2019).
However, for a tall building with high loads, raft foundations can become very thick and expensive. They are also less effective where soil conditions vary significantly across the site or where deeper competent strata are present (Civil Today, 2019).
Piled foundations transfer building loads to deeper, stronger ground layers and are commonly used for high-rise buildings where surface soils are unsuitable. Piles can provide reliable load capacity and reduce settlement, making them well suited to variable ground conditions. Bored or continuous flight auger (CFA) piles are particularly appropriate for sites near sensitive buildings, as they generate less noise and vibration compared to driven piles (Civil Today, 2019a).
The main disadvantages of piled foundations are higher initial costs and the need for specialist contractors, as well as reliance on accurate ground investigation data (Civil Today, 2019a).
The Wales National Pool in Swansea, a significant leisure facility was constructed with a piled foundation system. As mentioned previously, this building is within the area of the proposed hotel. During its construction, around 560 precast concrete piles and supplementary steel tubular piles were driven into the ground to support the building loads, indicating the presence of challenging ground conditions and the need for deep load transfer mechanisms (Aarsleff Ground Engineering, 2002). This supports the recommendation that a piled foundation system should be considered for the hotel.

Based on the scale of the proposed building, the variability of local ground conditions, and the use of piled foundations on nearby developments, a piled foundation system is considered the most appropriate option. While this approach has higher initial costs than shallow foundations, it offers improved structural performance, reduced settlement risk, and greater long-term reliability, making it a justified and cost-effective solution for this project.
5. [bookmark: _Toc219020101]Building Envelope  
The building envelope is a key component of the proposed high-rise hotel, as it provides protection from the external environment while also influencing the building’s appearance, energy efficiency, fire safety, and long-term maintenance. Due to the height of the building and its location close to Swansea Bay, the envelope must be durable, weather-resistant, and compliant with current Building Regulations.
Several envelope options were considered for the external walls, including glazed curtain walling, traditional masonry construction, and rainscreen cladding systems. Examples from nearby developments help demonstrate how these systems perform in similar local conditions.
Curtain walling is commonly used in high-rise buildings to maximise daylight and external views, which is particularly beneficial for hotel developments. When designed correctly, curtain walling can provide good weather resistance and thermal performance. However, large areas of glazing can increase heat loss and solar gain if not carefully controlled and may result in higher long-term maintenance requirements (Rastbod and Jahangiri, 2025). 
Rainscreen cladding systems provide an external protective layer fixed to a backing wall, with insulation and a ventilated cavity behind. This type of system has also been used on nearby university buildings, where durability and resistance to wind-driven rain were key design considerations. Rainscreen cladding is well suited to high-rise construction due to its lightweight nature, ability to accommodate movement, and potential for prefabricated installation. Fire safety remains a critical consideration, and materials must be non-combustible or fully compliant with current regulations (Cupa Pizarras, 2019). 
Traditional masonry construction, such as brickwork, offers good durability and is familiar within the local context. However, for a high-rise structure, masonry façades are generally heavier and slower to construct than modern cladding systems. This can increase foundation loads and extend the construction time, making masonry less suitable as the primary envelope system for this development.
A combined envelope approach is considered the most appropriate solution for the proposed hotel. This would involve the use of glazed curtain walling on key elevations to maximise views and daylight, supported by durable rainscreen cladding on other façades to improve weather resistance and reduce long-term maintenance. The successful use of similar systems on nearby Swansea University buildings supports this choice as a practical and proven solution for local conditions.
6. [bookmark: _Toc219020102]Prefabrication vs On-Site Construction
The method of construction plays an important role in the cost, time, quality, and overall risk of the proposed high-rise hotel development. Given the scale of the building and its location close to existing infrastructure and Singleton Hospital, careful consideration must be given to whether elements are constructed on-site or prefabricated off site. A balanced approach can help improve efficiency while reducing disruption and health and safety risks.
Traditional on-site construction involves assembling building elements entirely on-site and offers flexibility where designs may change during the construction phase. It also allows easier coordination with other trades and can reduce upfront manufacturing costs. However, on-site construction is typically more affected by weather conditions, which is a key consideration in Swansea’s climate. For high-rise buildings, on-site methods can also increase programme duration and health and safety risks due to extended working at height (Cotter, 2021). 
Prefabrication involves manufacturing building components off-site in controlled factory conditions before transporting them to site for installation. This approach can improve quality control, reduce waste, and shorten construction programmes. For high-rise developments, prefabricated elements such as facade panels, bathroom pods, and floor slabs can significantly reduce on-site labour and improve safety. The use of prefabrication has been successfully applied on nearby Swansea University developments, where tight programmes and exposed locations required efficient construction methods (Broadhead et al., 2023).
However, prefabrication can have higher initial costs and requires early design coordination, as changes become more difficult once components are manufactured. Transport and lifting requirements must also be carefully planned, particularly on constrained sites close to main roads or sensitive neighbouring buildings such as hospitals (Broadhead et al., 2023). 
For this project, a hybrid construction approach is considered the most appropriate solution. Structural elements such as the concrete frame and foundations would be constructed on-site to allow flexibility and accommodate ground conditions, then non-structural elements such as facade panels, bathroom pods, and service risers could be prefabricated off site to improve build quality and reduce programme time. This approach balances cost, efficiency, safety, and buildability while reflecting methods already proven on nearby developments in Swansea.
7. [bookmark: _Toc219020103]Conclusion
This report has demonstrated the importance of construction technology decisions being made and aligning them with the specifications needed to suit the proposed project site. By assessing environmental conditions and long-term performance, the proposed approach reflects a professionally informed response to the challenges associated with delivering a high-rise hotel in Swansea. Emphasis has been placed on selecting systems that reduce risk, enhance durability, and provide value across the building’s lifecycle rather than focusing solely on initial construction considerations.
Overall, the report demonstrates a balanced and practical strategy that supports successful project delivery through informed decision-making. By combining technical knowledge with an understanding of the site and its surroundings, the proposed development can be delivered in a safe, resilient, and economically viable manner, meeting both client objectives and wider building regulation responsibilities.
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