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[bookmark: _Toc187860190]Introduction
A planned medium- to high-rise student housing building's planning, design, and construction decisions are assessed and justified in this report. The SA1 Waterfront area of Swansea, a thriving and expanding urban region close to the city centre, is where the project is located. This location is suitable for student housing because it is close to Swansea University, significant transportation routes, and local amenities. The purpose is to give university students an accommodation that is safe, environmentally friendly, and aesthetically pleasing while utilising modern building methods and following local regulations.  To be able to provide residents with full living and social opportunities, the proposed accommodations would include student bedrooms, shared kitchens (one per three rooms), en-suite shower and toilet facilities in each room, a small café, and a gym. Each aspect of the planning process is included in the report, including desktop and on-site surveys, recommendations for structural and aesthetic elements, and compliance to sustainability and fire safety regulations (Swansea Council, 2023; BSI, 2015).

[bookmark: _Toc187860191]Site Overview
[bookmark: _Toc187860192]Coordinates and Area Context
[image: ]The location of the property is in Swansea's SA1 area, which is seeing substantial urban renewal. It is the optimal location for student housing because of its proximity to Swansea University and the city centre. Students will find the location convenient as it is near transport centres and other necessary services (Swansea Urban Planning Department, 2023).

[bookmark: _Toc187860193]Site Dimensions and Area
The plot has a total site area of 3,450 square meters, with dimensions approximately 115 meters for length and 30 meters for width. Having enough room for both residential and entertainment spaces, this large area allows for flexibility in design in medium- to high-rise buildings. In order to ensure effective land use while satisfying the demands of students, the design will include the best possible utilisation for outdoor areas, shared utilities, bedrooms, and social spaces (Thomas, 2023).
[bookmark: _Toc187860194][image: ]Local Climate and Geology
Swansea experiences a temperate maritime climate characterised by mild winters and cool summers. As the average yearly rainfall exceeds 1000 mm, drainage measures and weather-resistant materials are required. Soft clays and sands make up the majority of the local geology, which affects foundation design decisions. Furthermore, the region's high-water table presents difficulties like potential water intrusion and soil instability, which need to be taken into consideration when selecting foundation materials and other construction materials (Met Office, 2023; British Geological Survey, 2023).
(topographic-map.com, 2025)


[bookmark: _Toc187860195]Planning and Design Elements
[bookmark: _Toc187860196]Desktop Survey
A desktop survey was conducted using publicly available data, including GIS maps and urban planning documents. Key findings include:
· Transport and Accessibility: The site is well connected by public transport, with bus stops and cycle lanes. Access to main roads also allows for ease of construction planning (Transport for Wales, 2023).
· Nearby Infrastructure: Essential services, including supermarkets, medical facilities, and leisure centres, are within a 1 km radius, offering added value for student residents (Swansea Urban Planning Department, 2023).
· Surrounding Buildings: The area features mixed-use developments, with residential and commercial properties ranging between two to six stories in height. This height context sets a benchmark for the proposed building.
[bookmark: _Toc187860197]On-Site Survey Observations
An on-site survey identified the following:
· Dimensions: The plot's 115-meter by 30-meter area provides sufficient flexibility for a multi-functional, student-focused design.
· Traffic Flow: Moderate vehicle and pedestrian traffic were observed, suggesting the need for clearly defined access points and robust traffic management during construction.
· Utilities: Existing utility connections, including electricity, water, and drainage, are accessible but may require upgrades for a high-rise development. Nearby buildings’ infrastructure suggests potential to integrate efficiently.
· Environmental Factors: The site has exposure to prevailing winds from the southwest, which should influence the orientation and material durability considerations (Met Office, 2023).
[bookmark: _Toc187860198]Structural Framework and Foundations
[bookmark: _Toc187860199]Ground Conditions
[image: ]A high-water table and a large proportion of clay and sand are found in soil examinations. Due to these circumstances, appropriate foundation planning is essential to provide stability and avoid sinking. Waterproofing techniques are also necessary for high groundwater levels in order to prevent water intrusion into the foundations and lower building levels. The suggested design is based on the deep pile foundations used by nearby structures of comparable height (Smith, 2022). 
[bookmark: _Toc187860200](Brook, 2024)



[bookmark: _Toc187860201]Recommended Foundation Type
[image: ]Given the ground conditions, a pile foundation is recommended. This type of foundation transfers loads to deeper, more stable soil strata, ensuring long-term stability for the structure. A combination of driven and bored piles can be used to address varying soil densities. Pile foundations are particularly advantageous in areas with soft soil and high-water tables, providing resistance to settlement and lateral forces. Compared to shallow foundations, piles offer enhanced safety for high-rise buildings under Swansea’s environmental conditions, including potential water ingress due to the high-water table (Eurocode 3, 2020).
(TOTAL Groundworks, n.d.)

[bookmark: _Toc187860202]Structural Framework Choices
The structural framework will be constructed using a steel frame system, chosen for its exceptional strength-to-weight ratio, which facilitates the efficient development of medium to high-rise buildings. Beyond this primary benefit, steel offers several additional advantages, including:
· Flexibility: Accommodates design changes during construction.
· Durability: Resistant to corrosion when treated appropriately, such as through galvanisation or weather-resistant coatings.
· Sustainability: Steel is recyclable and can be sourced from manufacturers with low-carbon production methods.
· Efficiency: Enables prefabrication of components, reducing on-site time and costs while ensuring high precision (Gibb, 2021).
[image: ]The steel frame system is well-suited to supporting modular construction techniques, making it an ideal choice for integrating prefabricated en-suite modules. This approach significantly reduces on-site construction time and minimizes disruptions to the surrounding environment, contributing to a more streamlined and efficient building process (Modular Building Institute, 2023).(Agency, 2020)

[bookmark: _Toc187860203]Building Envelope
[bookmark: _Toc187860204]Material Selection
Materials must balance durability, aesthetics, and energy efficiency. The following were selected:
· [image: ]Exterior Cladding: Composite panels with high thermal insulation properties and a modern appearance. Their non-combustible nature adds to fire safety compliance.
· Windows: Double-glazed units with low-emissivity coatings to enhance energy efficiency and reduce heat loss during winter while mitigating solar gain in summer months.
· Roofing: A green roof system is proposed to enhance insulation, manage stormwater runoff, and contribute to urban biodiversity (Green Roof Organisation, 2023).(GOV.UK, n.d.)

· Brick and Masonry: Selected for their durability and classic aesthetic appeal, these materials also offer excellent thermal mass properties, aiding in temperature regulation within the structure.
· Insulated Panels: These panels combine superior insulation properties with a clean, modern finish, improving energy efficiency and reducing the building’s carbon footprint.
· Timber (where appropriate): Responsibly sourced timber may be incorporated for interior finishes or non-load-bearing elements, adding warmth and texture to the design while aligning with sustainable practices.
[bookmark: _Toc187860205]Methods of Construction
The building envelope will be constructed using prefabricated panels, chosen for their ability to facilitate rapid installation and ensure consistent quality across the project. Manufactured off-site, these panels are designed with integrated thermal and moisture resistance, effectively enhancing the building’s performance while minimising the likelihood of defects typically associated with on-site construction methods.
To maintain design flexibility and achieve architectural precision, features such as balconies, and entrances will be constructed on-site. This hybrid approach combines the efficiency and quality control of prefabrication with the adaptability and customization required for unique design elements, ensuring a balance between practicality and aesthetic appeal.
[bookmark: _Toc187860206]Sustainability and Environmental Impact
Sustainability considerations include:
· Energy Efficiency: Materials comply with Building Regulations Part L, minimising operational energy use.
· Carbon Footprint: Local sourcing of materials to minimise transportation emissions.
· Circular Economy: Incorporating recycled materials where feasible, such as steel and insulation components (Thomas, 2023).
[bookmark: _Toc187860207]Prefabrication vs. On-Site Construction
[bookmark: _Toc187860208]Comparative Analysis
		Factor
	Prefabrication
	On-Site Construction

	Speed
	Faster installation
	Slower due to variability

	Cost
	Higher initial costs
	Lower upfront costs

	Quality
	Consistent
	Variable

	Flexibility
	Limited
	High



	
	

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc187860209]Recommendation
A hybrid construction approach is recommended to optimise both efficiency and design flexibility. Structural components, such as beams and columns, will be prefabricated off-site. This method ensures a high level of precision, reduces construction time, and enhances overall quality control. Prefabrication of these critical elements also minimises waste and mitigates on-site disruptions.
Finishes and bespoke elements will be constructed on-site. This approach allows for customisation and the ability to make adjustments during the construction process, ensuring that the final design aligns with aesthetic and functional requirements.
[bookmark: _Toc187860210]Prefabricated En-suite Modules
Modules for en-suite bathrooms will be specifically prefabricated. These standalone units, which will be completely furnished with ventilation, electrical, and plumbing systems, will be manufactured off-site. Prefabricating en-suite modules has the following benefits:
· [image: ]Quality Assurance: Controlled manufacturing environments ensure consistent quality and compliance with standards.
· Speed of Installation: Modules can be craned into position, significantly reducing on-site installation time.
· Reduced Waste: Prefabrication minimises material wastage compared to traditional on-site methods.
· Cost Efficiency: Bulk production of standardised modules lowers unit costs and reduces labour expenses on-site (Modular Building Institute, 2023).
[bookmark: _Toc187860211]Fire Safety Considerations(Bathsystem, n.d.)

[bookmark: _Toc187860212]Regulatory Compliance
The building design adheres to BS 9991: Fire Safety in Residential Buildings, ensuring:
· Evacuation Routes: Multiple stairwells and well-marked exits designed for quick and safe evacuation.
· Sprinkler Systems: Installed throughout the building, including communal and residential areas, in compliance with local fire regulations.
· [image: ][image: ]Fire Doors: Rated for 60 minutes to contain potential fires and limit smoke spread (Fire Protection Association, 2023).
[bookmark: _Toc187860213](Security, n.d.)
(Concept 20 Architect, 2023)


[bookmark: _Toc187860214]Material and Design Integration
The building's material and structural design have carefully integrated fire safety methods to provide strong and all-encompassing protection. Utilising non-flammable materials for cladding, including aluminium and mineral-based composites, greatly lowers the possibility of a fire spreading around the outside of the structure. In addition to their capacity to resist fire, these materials have been chosen for their durability and conformity with modern design guidelines.
Fire-resistant walls are essential for improving separation inside buildings. These walls are intended to keep smoke and fire contained to particular areas of the structure, so reducing the rate at which dangerous gases and flames spread. 
This fire safety strategy aligns with established standards, including those outlined in BSI (2015), ensuring compliance with best practices and reinforcing the safety and resilience of the structure.
[bookmark: _Toc187860215]Justification for Fire Systems
Sprinkler Systems: In high-rise structures, where firefighting access may be delayed due to the building’s height and complexity, sprinklers are especially essential. By controlling the fire's growth and limiting its impact, sprinklers not only safeguard lives but also help to minimize property damage, preserving both structural integrity and assets. This proactive measure aligns with recommendations from the Fire Protection Association (2023), emphasizing the importance of early intervention in fire safety strategies.
Fire Doors: Fire doors, a passive fire protection measure that isolates fire and smoke to designated areas while maintaining the integrity of escape routes, are essential for compartmentalisation. The selection of 60-minute fire-rated doors complies with British Standards and guarantees adequate evacuation time (BSI, 2015).
Evacuation Routes: The availability of several stairwells and exits with visible markings provides compliance to regulations. Pressurisation systems are used in stairwells to keep them smoke-free, ensuring people to move about safely (Fire Protection Association, 2023).
Emergency Access: In order to provide prompt reaction times, the design has specific entry points for firefighting vehicles and personnel. Effective firefighting operations require sufficient clearance close to the building (BSI, 2015).
In order to provide an integrated strategy that protects life and property, these systems were selected to balance proactive and reactive fire safety measures. They incorporate best practices in fire safety engineering and guarantee conformity to regulatory standards.
[bookmark: _Toc187860216]Aesthetic Design
[bookmark: _Toc187860217]Integration with Local Architecture
[image: A building with balconies and a street

Description automatically generated]The exterior of the structure will have elements that draw inspiration from Swansea's maritime past, like subtle wave patterns on the cladding and blue and grey tones that mimic the coastal landscape. In order to preserve consistency within the urban landscape, the height and form will blend in with nearby structures (Swansea Urban Planning Department, 2023). (Google Maps, 2019)













[bookmark: _Toc187860218]Enhancing Student Experience
Design features include:
· Bedrooms: Each room will have an en-suite shower and toilet, offering privacy and convenience.
· Shared Kitchens: One kitchen will be shared between three rooms, encouraging collaboration and social interaction.
· Cafeteria: A small cafeteria on the ground floor will provide convenient dining options for residents.
· Gym: A well-equipped gym will be included to promote physical wellness among students.
· Communal Spaces: Rooftop terraces, study lounges, and social areas will foster a sense of community.
· Natural Light: Large windows and light wells to create inviting and well-lit interiors.
· Ventilation: Hybrid systems that combine mechanical ventilation with operable windows for natural airflow.
[bookmark: _Toc187860219]Building Size
[bookmark: _Toc187860220]Recommended Building Size and Layout
Based on the site dimensions (115m x 30m) and regulatory considerations, the following building size and layout are proposed:
[bookmark: _Toc187860221]Building Footprint
· Ground Coverage: 50-60% of the total site area (3,450 m²), equalling to a total area of 1,725-2,070 m². This ensures space for landscaping, access roads, emergency vehicle routes, and recreational outdoor areas. An efficient rectangular footprint of 105m by 20m maximizes site usage while leaving sufficient open space.
[bookmark: _Toc187860222]Building Height and Floors
· Height: A six- to eight-story medium- to high-rise building, depending on local regulations on zoning and urban integration. This height maximises residential density while guaranteeing adherence to Swansea's development requirements.
· Total Gross Floor Area: With a footprint of 2,000 m² per floor, the building will have a total gross floor area ranging from 12,000 m² (6 floors) to 16,000 m² (8 floors).

[bookmark: _Toc187860223]Final Recommendation and Decision
A thorough assessment of the site, environmental factors, and user requirements informed every choice made in the proposed design, which includes essential components that address safety, sustainability, and user experience while meeting the standards of a modern student housing facility:
· Structural Design: The choice of a steel frame ensures durability, flexibility, and compatibility with modular construction techniques, facilitating a faster and more efficient building process.
· Foundations: The use of pile foundations addresses challenging soil conditions and ensures the building’s long-term stability in an area with a high-water table.
· Construction Method: A hybrid approach maximises the benefits of prefabrication for consistent quality and faster assembly while allowing for on-site customisation to suit aesthetic and functional needs.
· Building Envelope: Materials like composite cladding and double-glazed windows enhance energy efficiency, fire safety, and weather resistance, ensuring the structure remains cost-effective and environmentally responsible over its lifecycle.
· Fire Safety: Advanced systems such as sprinklers, fire-resistant cladding, and comprehensive evacuation routes ensure the highest levels of safety for occupants, meeting, and exceeding regulatory requirements.
· Facilities and Amenities: By providing en-suite rooms, shared kitchens, and communal spaces like a gym and cafeteria, the accommodation promotes both privacy and community, addressing the holistic needs of students.
This design demonstrates a thoughtful commitment to balancing cost, quality, and user satisfaction, ensuring that all aspects of the project meet both functional and aesthetic goals. By employing modern construction methods and advanced materials, the building is designed to be resilient, capable of withstanding environmental and structural challenges over its lifespan.
[bookmark: _Toc187860224]Conclusion
This report offers a thorough and thoughtful approach to the planning and constructing of a medium- to high-rise student residence. Modern construction methods, eco-friendly materials, and strong fire safety measures are all thoughtfully included into the suggested design, guaranteeing that the structure will satisfy the users' short- and long-term needs. Utilising creative solutions, the project stays in line with Swansea's urban planning goals while striking the best possible balance between quality, cost, and efficiency.
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