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1. Introduction


1. Project Overview


[image: ]The proposed project involves the design and development of a medium- to high-rise hotel located adjacent to Singleton Sports Ground in Swansea, offering views of Swansea Bay. The site occupies a prominent coastal position between key local amenities, including Swansea University, recreational sports facilities, and major transport routes. As a result, the development is intended to serve as both a hospitality venue and a landmark structure that enhances the surrounding urban and coastal environment. The hotel is designed to provide high-quality accommodation while addressing the site's physical constraints and environmental challenges. Due to its coastal setting, the building must address strong prevailing south-westerly winds, wind-driven rain, and exposure to saline air, all of which influence material selection, structural design, and construction methods (BRE, 2022). Additionally, the presence of made ground and variable subsoil conditions necessitates the adoption of appropriate foundation solutions to ensure long-term structural durability (NHBC, 2024). The preliminary design features a hybrid structural system that combines a reinforced concrete core with a steel superstructure to achieve strength, stability, and construction efficiency.

A high-performance building envelope, incorporating a non-combustible rainscreen façade, advanced glazing systems, and an insulated roof, is proposed to enhance durability, energy efficiency, and occupant comfort. Furthermore, a hybrid construction strategy that integrates on-site construction with prefabricated components has been selected to improve build quality, reduce construction time, and minimise disruption to the surrounding environment. In summary, the project aims to deliver a sustainable, functional, and visually distinctive hotel that responds effectively to its coastal context while meeting contemporary standards for construction, environmental performance, and user experience.




1. Aim and Scope of Report

This report aims to objectively evaluate the proposed hotel development in Swansea, focusing on environmental performance, sustainability, and buildability. Building on the initial design decisions from the previous assignment, the report assesses the extent to which the building responds to its coastal context and meets modern construction and environmental standards.
Specifically, the report analyses the impact of building orientation on environmental performance, including effects on daylighting, solar gain, and exposure to prevailing wind conditions. It also evaluates the implementation of sustainable design strategies, with particular emphasis on façade greening and Sustainable Urban Drainage Systems (SUDS), and examines how these approaches reduce environmental impact and enhance long-term performance.


The report also assesses buildability by examining the practicality of proposed construction methods, site logistics, and the challenges of constructing a medium- to high-rise building in a coastal urban environment. Considerations include construction efficiency, health and safety, programme duration, and cost implications to determine the overall feasibility of the design.


Accordingly, the report provides an objective evaluation of the environmental and practical aspects of the proposed development, identifying strengths, limitations, and opportunities for improvement to support a well-informed, sustainable design solution.







2. Building Orientation and Environmental Impact


2.1 Site Orientation Analysis
The proposed hotel is situated in a coastal location adjacent to Singleton Sports Ground in Swansea, with an open aspect overlooking Swansea Bay. This positioning results in significant exposure to natural factors, particularly solar radiation and prevailing south-westerly winds. The southern elevation benefits from consistent daylight throughout the day, while the western façade is exposed to low-angle afternoon sun, increasing the risk of solar gain. Additionally, the open nature of the nearby landscape provides minimal shelter, intensifying wind exposure and the building's weather impact.


2.2 Environmental Impact of Design

Building orientation has a direct influence on environmental performance. Increased solar exposure on southern façades can reduce heating demand and reliance on artificial lighting; however, excessive solar gain on west-facing elevations may result in overheating and discomfort for occupants. Furthermore, strong coastal winds can increase heat loss through the building envelope, altering overall energy efficiency. Wind-driven rain also poses a challenge, requiring robust, weatherproof construction materials.


2.3 Design Response

The proposed design responds to these environmental conditions through a combination of passive and active strategies. High-performance glazing with solar-control coatings is used to optimise daylight while limiting excessive heat gain. The building envelope is designed to be airtight and well-insulated to reduce heat loss and improve thermal performance. The orientation of internal spaces, such as hotel rooms and public areas, maximises views towards the bay while taking advantage of natural light. Additionally, a strong rainscreen façade system improves resistance to wind and moisture penetration.

2.4 Critical Evaluation

Overall, the building orientation effectively capitalises on natural light and views, making a positive contribution to both user interaction and energy efficiency. However, certain limitations remain, particularly the potential for overheating on west-facing elevations and increased exposure to coastal winds. While the design incorporates mitigation measures, further improvements, such as external shading devices or façade articulation, could improve environmental performance. Therefore, although the orientation strategy is largely successful, it calls for careful refinement to fully optimise sustainability and comfort.



3. Sustainable Design Strategies


3.1 Façade Greening 

Façade greening involves incorporating plant life on a structure's exterior through green walls, climbing vegetation, and modular planting systems (Perini et al., 2017). In the context of the proposed hotel project in Swansea, façade greening could offer ecological, environmental, and aesthetic benefits, particularly given the exposed coastal setting and the intention to create a visually attractive landmark structure. A key benefit of façade greening is its enhancement of thermal efficiency. Vegetation provides an extra layer of insulation, minimising heat loss during the colder months and reducing solar heat gain in the summer (Susca et al., 2011) . This contributes to the building's overall energy efficiency and may reduce reliance on mechanical heating and cooling systems. Moreover, green façades can increase air quality by capturing pollutants and carbon dioxide while lessening the city's heat island effect (Royal Horticultural Society, 2024). 

Visually, façade greening softens the starkness of large building facades and facilitates a better, harmonious integration with the surrounding environment. This is notably favourable for the proposed hotel, as the adjacent coastal and recreational landscape emphasises the importance of preserving an appealing visual character. Additionally, vegetation can promote biodiversity by supplying habitats for insects and birds in urban areas. Nonetheless, multiple challenges must be addressed. The coastal environment exposes the building to strong winds and saline conditions, which could hinder plant growth and increase maintenance requirements. Therefore, appropriate plant species must be carefully selected to ensure sturdiness and longevity in such a challenging environment. Furthermore, irrigation systems, structural support, and routine maintenance will be necessary, bringing about increased initial and ongoing expenses.


In general, the greening of façades provides considerable environmental and aesthetic benefits for the proposed development. Although there are challenges related to maintenance and climate, if designed and maintained appropriately, this strategy has the potential to improve sustainability, improve occupant well-being, and raise the building's visual appeal.



3.2 Environmentally Sustainable Urban Drainage Systems (SUDS)

Eco-friendly Urban Drainage Systems (SUDS) are drainage solutions specifically designed to manage surface water runoff in a more sustainable, environmentally conscious manner (CIRIA, 2021). Instead of relying exclusively on conventional underground pipe systems, SUDS strive to replicate natural drainage processes by slowing, storing, and filtering rainwater before it enters watercourses or drainage networks. For the proposed hotel development, the implementation of SUDS is especially important given the coastal setting and the escalating risk of severe rainfall events driven by climate change (DEFRA, 2024). Extensive areas of impermeable surfaces, such as access roads, pavements, and parking lots, can worsen surface water runoff and exert pressure on local drainage systems. The adoption of SUDS can lessen the risk of flooding both on the premises and in adjacent areas. 

Various SUDS strategies could be integrated into the development plan. Permeable paving might be utilised in external hardscape areas to facilitate the natural infiltration of rainwater into the soil. Additionally, swales and vegetated drainage channels could be established to guide and filter runoff while enhancing the landscape's aesthetic appeal. Furthermore, attenuation tanks or underground storage systems could be employed to temporarily hold excess rainwater amid intense storms before gradually discharging it into the drainage network.

Green roofs and façade greening systems could also play an important role in the SUDS strategy by absorbing rainwater and reducing runoff volume from the building. These projects would not only enhance water management but also provide ecological and thermal benefits. Notwithstanding these benefits, SUDS require detailed planning and maintenance to ensure long-term efficacy. 



Aspects such as soil conditions, groundwater levels, and site space availability must be taken into account during the design phase. Routine checks and maintenance are also essential to prevent blockages and maintain drainage efficiency. 



To summarise, incorporating Eco-friendly Urban Drainage Systems (SUDS) into the proposed hotel development would significantly enhance the project's environmental durability. Through mitigating flood risks, boosting water quality, and fostering biodiversity, SUDS offer both utilitarian and ecological benefits that align with modern sustainable construction methodologies.

 3.3 Energy and Environmental Performance 

Energy and environmental performance are essential factors in the design of contemporary buildings, especially for large-scale projects such as hotels, which typically have major energy demands for heating, cooling, lighting, and occupant services. The proposed hotel in Swansea includes various strategies to advance efficiency, minimise carbon emissions, and improve occupant comfort. A fundamental element of the design constitutes the implementation of a high-performance building envelope. The proposed insulated rainscreen façade, advanced glazing, and airtight construction work together to reduce unwanted heat loss while guaranteeing comfortable internal conditions. The glazing systems have been engineered to optimise natural daylight entry while lessening excessive solar gain, thereby decreasing both lighting and cooling energy requirements. The building's orientation also contributes to its energy performance. 

South-facing facades take advantage of natural daylight and passive solar heating, which diminishes reliance on artificial lighting and mechanical heating systems during daylight hours. Nevertheless, it is vital to implement effective solar-control measures on west-facing facades to reduce the risk of overheating from the low-angle afternoon sun. The mechanical and electrical systems are anticipated to feature energy-efficient technologies, including LED lighting, low-energy ventilation systems, and intelligent building management systems that enhance energy efficiency based on occupancy levels. Additionally, renewable energy technologies, such as photovoltaic panels, may be incorporated into the roof design to produce on-site electricity and further decrease operational carbon emissions.

Environmental performance encompasses not only the energy consumption during operations but also the sustainability of the materials and methods used in construction. The incorporation of prefabricated components into the hybrid construction approach can reduce material waste, enhance quality control, and shorten construction time, thereby minimising environmental impact.

Furthermore, the choice of durable, low-maintenance materials is particularly crucial in coastal settings, where factors such as wind, moisture, and salt can accelerate deterioration. While the proposed design reflects a strong commitment to environmental sustainability, it is not without its limitations and opportunities for improvement. Significant exposure to coastal winds may increase heating requirements during colder months, and expansive glazed surfaces could lead to overheating if not carefully managed. 

Consequently, continuous improvement through comprehensive environmental assessments and energy modelling will be essential to fully optimise the building's performance. In summary, the proposed hotel development integrates a range of sustainable design strategies that enhance energy efficiency and environmental performance. By combining passive design techniques, advanced technologies, and sustainable construction practices, the project seeks to balance environmental stewardship, occupant comfort, and long-term operational efficiency.


4. Buildability Analysis
4.1 Construction Methodology

The proposed hotel development employs a hybrid construction methodology that integrates a reinforced concrete core with a structural steel frame and prefabricated building components. This strategy has been chosen to achieve a balance among structural integrity, construction efficiency, and overall buildability, especially given the site's coastal and urban features. The reinforced concrete core provides the primary structural stability for the building, effectively resisting lateral forces induced by wind loads, which are considerable due to the building's exposed coastal location overlooking Swansea Bay. Additionally, the concrete core houses vital vertical circulation elements, including elevators, staircases, and service risers, forming a robust, fire-resistant central structure. Conversely, the steel frame superstructure offers benefits such as rapid assembly, reduced structural weight, and adaptability in internal configurations. Steel components can be manufactured off-site and quickly assembled on-site, helping shorten the construction timeline and improve quality control. Moreover, prefabricated construction elements, such as façade panels and modular service components, further enhance efficiency by lowering on-site labour demands and minimising material waste. Off-site manufacturing enables work to be conducted under controlled factory conditions, leading to greater accuracy and consistency compared to entirely conventional construction techniques. This is particularly advantageous in the coastal setting, where unfavourable weather conditions can hinder on-site operations.

The proposed methodology additionally aligns with sustainability goals. Reducing construction time decreases on-site energy consumption and minimises disturbances to the adjacent environment. Moreover, prefabrication can reduce transportation needs and material waste, thereby lowering embodied carbon throughout the construction process. Nevertheless, this construction methodology also introduces certain challenges. Effective coordination among trades and meticulous task sequencing are crucial to ensure the successful integration of prefabricated components into the structural framework. Furthermore, crane operations and lifting techniques must be meticulously managed due to limited site space and vulnerability to strong coastal winds. In summary, the chosen hybrid construction methodology is deemed suitable for the proposed hotel project, as it balances structural integrity, efficiency, sustainability, and practical feasibility.


4.2 Site Logistics and Access


Effective site logistics and access management are crucial for the successful construction of the proposed hotel development. The site’s location next to Singleton Sports Ground and close to major transport routes offers several logistical benefits, though the coastal and urban environment also presents certain limitations. The surrounding road infrastructure provides relatively good access for construction vehicles, delivery trucks, and heavy machinery. However, the closeness of Swansea University, recreational areas, and public pathways necessitates careful management of construction traffic to minimise disruption to the local community and ensure public safety. Delivery schedules will likely need to be coordinated to avoid peak traffic times and lessen congestion around the site. Given the medium- to high-rise nature of the development, tower cranes will be essential for lifting structural steelwork, prefabricated façade panels, and construction materials. Sufficient space must therefore be designated for crane positioning, material storage, and safe vehicle manoeuvring. The limited site area may limit storage capacity, increasing reliance on just-in-time delivery methods to minimise on-site material buildup. The coastal setting introduces further logistical challenges. Strong winds may disrupt crane operations and lifting activities, potentially affecting construction progress and the overall timeline. Temporary site protection measures may also be required to safeguard materials and equipment from adverse weather conditions.

Ensuring pedestrian safety and segregation is crucial, especially given the proximity to public spaces and the university setting. To effectively separate construction activities from public areas, secure hoarding, designated access routes, and clear signage will be necessary. Furthermore, strategies to manage noise, dust, and vibration must be implemented to reduce environmental and social impacts throughout the construction phase. In summary, although the site offers relatively good accessibility, successful logistical planning and coordination will be vital to address the challenges posed by limited space, public interaction, and exposure to coastal weather.

 4.3 Construction Challenges 

The proposed hotel development poses numerous construction challenges owing to its coastal setting, structural intricacies, and the adjacent urban landscape. Intense winds, rain driven by them, and saline air could hinder construction efforts and increase the likelihood of material corrosion, necessitating the use of robust protective materials and meticulous planning. Additionally, fluctuating ground conditions may further complicate foundation work, demanding comprehensive site investigations and suitable foundation strategies. The building's height introduces additional challenges, including working at elevated levels, crane operations, and coordinating various trades within a limited site area. Moreover, the incorporation of prefabricated elements necessitates exact sequencing and collaboration between off-site production and on-site assembly. Environmental considerations such as noise, dust, and waste management must also be addressed to reduce disruption to adjacent public spaces and nearby facilities.
 4.4 Health and Safety Considerations 

Health and safety are critical throughout the construction process, primarily due to hazards associated with working at heights, heavy lifting, and the coastal environment. To mitigate the risk of accidents, it is essential to implement appropriate safety measures, including scaffolding, edge protection, fall arrest systems, and regulated crane operations. Furthermore, effective site traffic management is vital to ensure the safe separation of construction vehicles, workers, and pedestrians in the public areas adjacent to the site. Additionally, it is imperative to safeguard workers from unfavourable weather conditions by providing adequate personal protective equipment (PPE), welfare facilities, and established safe working procedures. Moreover, fire safety protocols, emergency preparedness, and routine site inspections are necessary to ensure compliance with health and safety regulations.
4.5 Programme and Cost Implications

The selected construction techniques, site characteristics, and environmental limitations shape the schedule and expenses associated with the proposed development. Implementing a hybrid structural system along with prefabricated elements is anticipated to enhance construction efficiency and shorten the overall timeline by facilitating off-site production and expedited on-site assembly. Nevertheless, the incorporation of specialised materials, prefabricated systems, crane operations, and corrosion-resistant components could increase initial construction costs. Additionally, coastal weather patterns and difficult ground conditions may lead to delays and additional costs. Despite the higher initial investment, adopting sustainable construction practices and durable materials can lower long-term maintenance and operational costs, thereby enhancing the building's overall value and performance throughout its lifespan.


a. Conclusion and Recommendations




Conclusion


The proposed hotel development in Swansea demonstrates a comprehensive and thoughtful approach to both sustainability and buildability. Through the integration of passive design strategies, innovative construction techniques, and sustainable technologies, the project addresses the unique challenges presented by its coastal location. High-performance building envelopes, green façades, sustainable urban drainage systems, and a hybrid construction methodology collectively enhance the building’s energy efficiency, reduce environmental impact, and improve occupant comfort. The design capitalises on opportunities such as natural light and scenic views while also recognising the limitations imposed by wind exposure, material durability, and site logistics. Despite these challenges, the project’s ongoing commitment to evaluation and refinement will be essential to ensure optimal performance in real-world conditions.




Recommendations


To further strengthen the project, it is recommended that additional attention be given to solar control measures, particularly on west-facing elevations, to reduce the risk of overheating. Incorporating external shading devices or dynamic façade elements could greatly enhance both energy performance and occupant comfort. Given the harsh coastal environment, prioritising durable, corrosion-resistant, and low-maintenance materials for façades and exterior finishes is essential; establishing regular maintenance schedules will help preserve the building’s longevity and functionality. Continued optimisation of prefabrication processes and just-in-time delivery strategies is advised to address logistical challenges and improve construction efficiency, with early coordination among suppliers and contractors being key. Furthermore, conducting comprehensive post-occupancy evaluations and ongoing energy modelling will help verify environmental performance and identify areas for improvement. Finally, sustained engagement with local stakeholders, including the university, community members, and regulatory authorities, will help ensure that the hotel remains contextually sensitive and delivers lasting social, economic, and environmental benefits.
By implementing these recommendations, the proposed hotel can further solidify its role as a sustainable landmark within Swansea’s coastal landscape and set a benchmark for future developments in similar contexts.
[image: ]

Proposed Hotel Detailed Drawing – Cory Westermark
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