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(Google Maps, n.d.) (Figure 1 shows an image of the site location)
This report evaluates the buildability and sustainability of the proposed high-rise hotel development located near Singleton Hospital and the Wales National Pool in Swansea (SA2 8QB). The building will be approximately 12–15 storeys and provide modern accommodation near Singleton Hospital and Swansea University. There is also a main road alongside the hotel that goes to popular tourist destinations like Mumbles and the Gower Peninsula.
This report is in addition to a previous design proposal and expands on that report by examining how environmental, structural, and construction related decisions will influence the long-term performance and practicality of the development. Areas that will be looked at include sustainability measures, reducing environmental impact, façade greening opportunities, Sustainable Urban Drainage Systems (SUDS), and the overall buildability of the project.
The Swansea area presents several design challenges, including coastal exposure, heavy rainfall, strong wind conditions, and variable ground conditions (Swansea Council, 2016.). These factors affect important design decisions such as building orientation, material selection, drainage strategies, and construction methods. 
The report will assess how the proposed development can achieve efficient construction processes while supporting sustainability objectives, occupant comfort, long-term durability, and compliance with current UK Building Regulations and environmental standards.
2. [bookmark: _Toc229306868]Environmental Impact
Orientation
The orientation of the proposed hotel is an important factor in in the environmental impact of a building, the energy consumption of a building and how the building can optimise light and ventilation. Due to the site’s location near Swansea Bay, the building will be exposed to changing weather conditions throughout the year. These factors need to be considered carefully during the design stage to ensure the building performs efficiently over the long term.
[image: ]
(Sun Calc, 2026) (Figure 2 shows an image of the sun orientation)
Positioning the hotel to maximise natural daylight improves the internal environment while reducing reliance on artificial lighting and energy consumption (Ruiz and Bandera, 2022). The solar path analysis which is shown above demonstrates that the southern elevations of the proposed hotel can receive the highest levels of daylight and solar gain throughout the year. This supports the use of larger glazed areas on south-facing façades to benefit from the natural daylight, solar gain and views across Swansea. It is important to note that while this is beneficial, the glass panes must use specific solar control glass to be able to manage the heat during the summer months. 
The orientation of the building must also consider the impact on the environment around the site. As the site is located in a busy part of Swansea, careful placement of entrances, servicing areas, and glazing systems can help reduce the impact of traffic noise on hotel rooms and communal areas. In addition, the building should be designed to manage wind exposure caused by the open coastal environment, especially at higher levels where wind speeds are likely to be greater (Ruiz and Bandera, 2022). The below is an estimated wind speed calculation of the site.
[image: ] (SkyCiv Engineering, 2018) (Figure 3 shows a wind speed calculation based off the site postcode)

The hotel can take advantage of the prevailing winds to improve ventilation especially on lower floors. Carefully positioned ventilation openings and façade design could improve indoor air quality and reduce reliance on mechanical ventilation systems, helping to lower operational energy demand (Kleiven, 2003).
Views across Swansea Bay, towards Mumbles and the surrounding coastline, are likely to be a major advantage for the hotel. Orientating guest rooms and public spaces towards these views can improve the overall quality and attractiveness of the development while making better use of the site’s location.
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Life Cycle
The expected life span of the hotel is a major consideration when assessing the sustainability and long-term performance of the project. As the building is intended to operate throughout its operational lifespan, the materials and construction systems used must be durable, low-maintenance, and capable of performing effectively within the coastal conditions of the Swansea Bay area.
As the previous report suggested, a composite steel and concrete structural frame would provide several long-term advantages for a building of this scale. Reinforced concrete floor slabs offer good fire resistance, strong acoustic performance between rooms, and long-term durability. Structural steel allows faster construction and gives greater flexibility for future refurbishment or internal layout changes if the operational needs of the building change in the future (Group, 2021).
The external envelope of the building will also have a significant impact on the building’s life cycle performance. Durable rainscreen cladding systems and high-performance glazing can improve weather resistance while helping to minimise future maintenance and repair work (Designing Buildings, 2016).
From a sustainability point of view, the environmental impact of construction could be reduced through the use of recycled steel and locally sourced materials. Designing the building with adaptable internal spaces would also improve its long-term usability and reduce the likelihood of major structural alterations in the future. Selecting durable materials and designing for flexibility can help improve both the environmental and economic sustainability of the proposed hotel throughout its operational life (LETI, 2020).
Aesthetics
The appearance of the proposed hotel will play an important role in how the development fits within the surrounding Swansea Bay area. As a 12–15 storey building, the hotel will become a prominent building within the local skyline, meaning the design should aim to create a modern appearance that complements nearby developments rather than dominating the area.
As mentioned previously, the surrounding area already includes a university, a hospital, restaurants, leisure developments, and residential properties. Many of these buildings use modern materials such as glazing, metal cladding, and rendered finishes. Using a similar architectural style for the hotel can help the development feel more connected to its surroundings.
A combination of curtain wall glazing and rainscreen cladding will provide a clean and modern façade while also improving weather protection and thermal performance. Similar to the orientation of the building, the use of larger glazed sections will allow more natural daylight into hotel rooms, reception spaces, and communal areas, helping to create a brighter and more welcoming internal environment. In addition, the upper floors will benefit from views across Swansea Bay and towards Mumbles, which will become a key feature of the hotel experience.
Introducing green façades, planted terraces, and landscaped external spaces could also help soften the visual impact of the high-rise structure. These features will improve the appearance of the development while also supporting biodiversity and contributing to a more environmentally conscious design (Fuller, 2015). This will be explored further later in the report.
Due to the prominence of the site along Swansea Bay, the architectural design must balance visual impact with environmental performance to avoid the building appearing overly dominant within the surrounding coastal skyline.
3. [bookmark: _Toc229306869]Façade Greening and SUDS
Green Façade
Green façade systems can provide several environmental and aesthetic benefits for the hotel. As the building is located within a busy urban area introducing vegetation into the external façade design will help improve biodiversity, reduce the visual impact of the building, and contribute towards the overall sustainability of the project (Fuller, 2015).
There are several forms of façade greening that could be considered, including climbing plant systems and modular living wall systems. For a high-rise building, modular green wall systems are likely to be the most suitable option as they provide better control over maintenance, irrigation, and structural loading. These systems consist of prefabricated planting panels fixed directly onto sections of the external façade. Individual panels can be removed and replaced without affecting the entire façade system, making long-term maintenance more practical for high-rise buildings. Prefabricated panels can be manufactured off-site and installed quickly on-site, helping reduce construction time and disruption (Perini et al., 2011).
Green façade can improve thermal performance by providing additional insulation and reducing solar heat gain during warmer periods. This can help lower cooling demands within the building and improve energy efficiency. They can also improve air quality by absorbing pollutants and contribute towards reducing the urban heat island effect commonly associated with densely developed areas (Perini et al., 2011).
Despite these advantages, façade greening also presents several design and maintenance challenges. Irrigation systems, structural support requirements, and long-term maintenance access must all be considered during the design stage. In addition, strong coastal winds at higher levels may affect plant growth and system durability, particularly due to the exposed location of the site.
Sustainable Urban Drainage Systems (SUDS)
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(Natural Resources Wales, 2020) (Figure 4 shows the flood risk of the area)
The use of SUDS is an important consideration for the hotel due to the high levels of rain that the Swansea area has and the increasing pressure placed on existing drainage infrastructure. Traditional drainage systems often direct surface water rapidly into sewers, which can increase the risk of flooding during periods of heavy rainfall. SUDS will aim to reduce this problem by slowing down water runoff, increasing infiltration, and allowing temporary storage before controlled discharge into the drainage network (CIRIA, 2015).
Several SUDS measures can potentially be successfully incorporated into the proposed hotel and site. Permeable paving can be installed within pedestrian walkways and parking areas to allow rainwater to pass through the surface and infiltrate into the ground below. This would reduce surface runoff while also filtering pollutants from the water (Marchioni and Becciu, 2014). 
An underground attenuation tank may be needed due to the size of the development and the large number of impermeable surfaces created by the hotel. The tank would store excess rainwater during heavy rainfall and slowly release it into the drainage system to help reduce flood risk. (CIRIA, 2015).
The implementation of SUDS would provide several environmental and practical benefits including reduced flood risk, improved water quality, and increased biodiversity. Therefore, SUDS can form an important part of the project’s long-term environmental strategy and improve the resilience of the development against future climate-related rainfall events (Marchioni and Becciu, 2014).
A simplified peak runoff calculation was carried out to estimate the amount of surface water runoff that could be produced by the proposed hotel development during heavy rainfall. The site area is estimated to be around 4,000 m² and a runoff coefficient of 0.85 was used due to the large number of impermeable surfaces such as roofs and paving. A rainfall intensity of 50 mm/hr was used due to the location. Based on these factors and figures, the estimated peak runoff rate is approximately 17 L/s. This shows that SUDS measures such as attenuation tanks and permeable paving would be important to help control surface water.
A water storage calculation was also carried out to estimate the amount of stormwater that may need to be temporarily stored on-site during heavy rainfall. The proposed development has an estimated runoff rate of 17 L/s, and a storm duration of 30 minutes was used for the calculation. Based on these figures, the estimated storage requirement is approximately 30.6 m³. This suggests attenuation tanks would be required to temporarily store excess surface water before controlled release into the drainage network.
4. [bookmark: _Toc229306870]Buildability 
Design Practicality
The practicality of the hotel design is heavily influenced by the selected construction methods and structural systems. Due to the height of the building and the location, the construction approach must balance efficiency, safety, programme duration, and quality control. As a result, the potential composite steel–concrete frame is considered a practical solution because it combines the speed of structural steel erection with the strength and fire resistance provided by reinforced concrete floor slabs.
Structural steel components can be manufactured off-site under controlled factory conditions before being transported to site for installation. This improves quality control and reduces the amount of on-site labour required (Broadhead et al., 2023).
Steel erection is also significantly faster than traditional reinforced concrete construction, helping reduce the overall programme duration and minimise disruption to nearby buildings such as Singleton Hospital (Birkbeck, 2026).
A hybrid approach combining on-site structural works with prefabricated non-structural elements is therefore considered the most suitable method for the development. This approach improves construction speed, safety, and quality control while remaining practical for a high-rise urban development.
Site Logistics, Material Availability & Labour Requirements
Site logistics will be a major consideration during construction due to the location. As mentioned previously, the hotel will be close to Singleton Hospital, Swansea University and busy public roads. This means that careful planning will be required to manage deliveries, storage areas, pedestrian access, and construction traffic safely throughout the project.
Limited on-site storage space means a just-in-time delivery strategy would likely be required. This would involve materials arriving only when needed to reduce congestion and improve site organisation (Designing Buildings, 2019). The use of tower cranes would be beneficial in lifting structural steel, façade panels, and prefabricated components into position safely and efficiently.
Material availability is another important factor affecting buildability. Structural steel, concrete, glazing systems, and cladding materials are all widely available within the UK construction industry, reducing supply chain risks and improving programme reliability. However, specialist façade systems and prefabricated elements may require longer lead times and early coordination with suppliers. This must be considered during programme planning.
Labour availability must also be considered, particularly for specialist trades such as steel erection, façade installation, and mechanical and electrical services. The use of prefabrication can help reduce labour demands on-site while improving consistency and quality. Effective logistics planning and early contractor involvement will be essential to ensuring the project can be delivered safely and efficiently within the proposed construction programme.
Challenges 
The construction of the hotel will face several challenges relating to structural complexity, timing, and programme management. Buildings of this scale require careful coordination between structural works, façade installation, and internal trades to ensure the project remains stable, safe, and efficient throughout construction.
[image: ]
The construction storyboard above demonstrates the proposed sequence of construction for the hotel, showing key stages involved from initial site preparation through to final commissioning. 
The proposed composite steel–concrete frame helps simplify the construction process because structural steel can be erected rapidly once the foundations and reinforced concrete core are completed.
Working at height presents additional logistical and safety challenges, particularly during steel erection and façade installation. Wind exposure within the area may also affect crane operations and external works, potentially causing programme delays during poor weather conditions (HSE, 2014).
The use of prefabricated façade systems and bathroom pods would help reduce programme risks by improving installation speed and reducing reliance on large numbers of on-site operatives. Despite this, careful coordination between suppliers, contractors, and subcontractors will still be required to maintain programme efficiency and avoid delays.
Although the project involves several construction challenges, the proposed build sequence and construction methods are considered realistic and achievable within a typical high-rise construction programme.
Design Choices Supporting Safe Construction
The proposed design supports efficient, safe, and sustainable construction processes using modern construction methods, prefabrication, and careful material selection. These considerations are particularly important due to the proximity of the site to neighbouring buildings and public infrastructure.
The use of prefabricated elements would reduce the amount of work carried out at height while also improving installation quality and reducing construction waste. Off-site manufacturing also allows better quality control and reduces the environmental impact associated with material waste and excessive site deliveries.
There are several regulations and acts that the project will have to comply with. The design must comply with legislation including the Construction (Design and Management) Regulations 2015 and the Building Safety Act 2022. Risks associated with working at height, lifting operations, and vehicle movements must be controlled through proper planning, site supervision, and temporary works design (UK Government, 2022).
Sustainability during construction can also be improved through responsible waste management, recycling of materials, and the use of low-carbon products where possible. The proposed composite frame reduces overall structural weight, potentially lowering foundation material requirements and embodied carbon. In addition, sourcing materials locally where practical would help reduce transport emissions and support the regional economy (UK Green Building Company, n.d.).
Overall, the proposed construction strategy demonstrates how efficient construction methods and sustainable practices can be successfully combined to improve safety, reduce environmental impact, and support successful project delivery.Top of Form
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SITE DATA

Project Address: Sketty Ln, Sketty,
Swansea SA2 8QA, UK

Site Elevation: 25.160 m
WIND DATA

Wind Speed: 23.5 m/s
Return Period: 50 years

Approx. Distance upwind to
shoreline: 100 km

Approx. Distance inside town
terrain: 20 km

SNOW DATA

Ground Snow Load: 0.40 kPa




