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[bookmark: _Toc1599397563]1.Introduction 
This report showcases a design of a medium to high-rise student accommodation building for a site located at Easting 266399, Northing 192892 in SA1, Swansea. The aim of this project is to create a facility that not only provides modern housing for students but further incorporates efficient construction methods, appealing architectural design and sustainable practices. Alongside the accommodation, the building will include additional facilities such as a student union and shared recreational spaces to enhance community life. This report will cover foundation choices and structural frame, building envelope materials and methods and further considerations around prefabrication versus on-site construction.

[bookmark: _Toc1948812233]2. Site analysis 
[bookmark: _Toc1463382534]2.1 Location Context
The site's location in Swansea, SA1 is ideal, being close to educational institutions and key amenities. Its urban setting features excellent transport links, including bus routes and pedestrian pathways, which ensure accessibility. The area’s proximity to shops, cafes, and recreational spaces makes it an attractive option for student residents. These characteristics not only provide convenience, but also foster community engagement, making the site highly suitable for student accommodation.

[bookmark: _Toc49251233]2.2 Ground conditions
Understanding the sites ground conditions is vital for selecting the most appropriate foundation and structural solutions. The site is underlain by silty clay, which is prone to movement and retains water, creating potential challenges such as settlement or heave (Building Research Establishment, 2019). However, beneath the clay is a layer of sandstone, which provides a more stable baring stratum suitable for transferring building loads (CIRIA, 2018).
Managing the moderate water table is a further crucial consideration. To prevent issues like waterlogging and hydrostatic pressure on the structure, a robust drainage strategy will be implemented. Techniques such as perforated drainage pipes and geotextile layers are affective solutions to counter these issues (CIRIA 2018).
Based on historical data and borehole logs from nearby projects, pile foundations are a common and effective choice for similar soil conditions. Driven precast concrete piles are particularly advantageous, as they offer consistency, minimise site disruption and align with sustainability goals through controlled off-site manufacturing (Building Research Establishment, 2019). The site's coastal location adds the need for protection against potential salt ingress, which could affect the substructure’s durability. Low-permeability concrete and corrosion-resistant reinforcements will mitigate these risks (Met office, 2023).

[bookmark: _Toc1005857010]2.3 Climate.
The costal climate of SA1 brings a moderate rainfall and wind-loads, meaning that there is a need for the use of durable materials and effective waterproofing to ensure the longevity of the building's envelope (Met office, 2023).

[bookmark: _Toc1929800321]2.4 Site Dimensions.
The site measures approximately 100 meters in length and 30 meters in width, providing a total area of 3,000 square meters. This elongated layout offers plenty of space for the building footprint and possible parking areas while adhering to zoning and setback requirements.

[bookmark: _Toc382202654]3. Structural Frame and Foundations
[bookmark: _Toc324893908]3.1 Structural Frame Options.
The proposed structural frame is a modular steel system designed for off-site prefabrication. Steel frames are highly suitable for this approach due to their strength, precision in manufacturing, and ease of transportation. Entire sections of the frame, including beams and columns, can be assembled in a controlled factory environment, ensuring high quality and minimal waste (Arup, 2020).
Off-site construction reduces on-site labour, speeds up project timelines, and minimises disruptions in urban settings like SA1. Steels ductility also provides excellent resilience against dynamic forces such as wind loads, making it ideal for the coastal location.
Proposed solution: A fully modular steel frame system will be adopted. This method[image: ] allows for rapid assembly on-site, with prefabricated modules craned into position. This approach not only reduces construction time, but also aligns with sustainability goals by minimising waste and energy consumption during construction.  An example of this is the “George Street Modular Tower” in Croydon Which utilised modular steel frames to expedite construction while maintaining sustainability and design flexibility (George Street Modular 2020)

Modular Towers Complete Core Structures in London – CTBUH


Comparison with reinforced concrete frames:
Advantages of a modular steel frame 
· Faster construction timelines due to prefabrication.
· Reduced on-site labour requirements, minimising urban disruptions.
· Lightweight construction, lowering foundation costs.
· High ductility, making suitable for dynamic forces.
Disadvantages of Modular Steel frame
· Higher initial material cost compared to concrete.
· Lower thermal mass, requiring additional insulation.
Advantages of a concrete frame 
· Excellent fire resistance and durability. 
· High thermal mass, contributing to energy efficiency. 
· Customisability for complex architectural designs. 
Disadvantages of a concrete frame
· Longer construction timelines due to on-site processes.
· Higher embodied carbon footprint compared to steel.
· Requires more intensive labour and site logistics.
The comparison above highlights that whilst reinforced concrete offers superior fire resistance and thermal mass, the modular steel frame’s efficiency and reduced environmental impact make it more suitable for the project’s goals. 

[bookmark: _Toc1782731616]3.2 Foundation Design
The challenging ground conditions at the site necessitate a foundation system that can bypass the weaker silty clay and anchor into the stable sandstone beneath. A piled foundation system is the best option in this scenario, as it effectively distributes the buildings loads and prevents settlement issues.
Types of piles: Driven precast concrete piles are recommended due to their durability, high strength, and minimal site disturbance during installation. Pre-manufacturing these piles ensures consistent quality and accelerates on-site construction. The installation process also generates less noise and vibration, which is particularly important in an urban setting.
Drainage Considerations: To address the moderate water table, a robust drainage system will be incorporated. Measures such as perimeter drainage channels and submersible pumps will prevent water accumulation and protect the foundation from long term damage.
Sustainability measures: To minimise the environmental impact of the foundation system, low-carbon concrete and recycled aggregates will be prioritised. This approach aligns with broader sustainability goals while maintaining the necessary structural integrity of the development. 
By implementing these strategies, the foundation system will ensure a stable and reliable base for the building, capable of meeting the demands of its coastal urban environment.

[bookmark: _Toc182763859]4. Building Envelope, Materials and Methods
[bookmark: _Toc1502513691]4.1 External Walls 
The external walls should balance aesthetics, thermal performance and durability. Modern cladding systems like insulated panels or rainscreens are suitable. High-performance aluminium rainscreen cladding is proposed to achieve a U-Value of 0.18 [image: ]
W/m2K, complying with UK building regulations Part L (HM Government, 2022). Aluminium cladding is lightweight, corrosion-resistant, and recyclable, making it both efficient and sustainable (Building Research Establishment, 2019).
https://www.builtwithbailey.com/en/blog/reassurance-for-rainscreen-cladding-system-customers
[bookmark: _Toc1336860797]4.2 Windows and Glazing 
Double glazed units with low-emissivity coatings are recommended for energy efficiency and thermal insulation. These coatings reduce heat loss whilst allowing natural light to penetrate, improving energy performance (CIBSE, 2021). The tilt-and-[image: ]turn design offers flexibility in ventilation and ease of maintenance, which is particularly beneficial in high-rise buildings (Baiche & Walliman, 2020).
https://cngrandsea.com/european-aluminum-framed-tilt-turn-and-hopper-window-design_p29.html




[bookmark: _Toc1665624184]4.3 Roofing System.
A flat roof system incorporating a green roof is proposed. This design enhances thermal performance by providing additional insulation and helps mitigate urban heat island [image: ]effects by absorbing solar radiation (Energy Saving Trust, 2023). Additionally, the green roof improves stormwater management by retaining rainwater and reducing runoff. The waterproofing system will include a single EDPM membrane, known for its durability and resistance to weathering (Baiche & Walliman, 2020).
Key Benefits:
· Reduced energy consumption due to improved thermal insulation.
· Enhanced biodiversity by creating habitats for flora and fauna. 
· Improved air quality in urban environments (CIRIA, 2018).

[bookmark: _Toc731131440]5. Prefabrication & On-Site Construction.
[bookmark: _Toc1088550951]5.1 Prefabrication 
Prefabrication in this project will focus on streamlining the construction of key building components. For example, student bedrooms will be standardised into modular units manufactured off-site in a factory –controlled environment. These units complete with[image: ] plumbing, electrical systems and finished can then be transported to the site and craned into position. This method ensures consistency in quality and reduces on-site assembly time. 
https://www.premiermodular.co.uk/sectors/student-accommodation-buildings/
In addition, common areas such as hallways and staircases will also benefit from modular prefabrication. By manufacturing these repetitive elements off-site, the project can achieve a high degree pf precision and reduce construction waste. The factory environment allows for better integration of material, ensuring compliance with fire safety and thermal performance standards (HM Government, 2022).

[bookmark: _Toc1645641228]5.2 On-Site Construction.
While prefabrication plays a significant role in this project, on-site construction is essential for integrating the prefabricated components into a cohesive building design. For instance, the structural frame and core of the building will be constructed on-site to ensure stability and adaptability to site-specific conditions.
The hybrid strategy will allow for prefabricated student bedroom modules to be seamlessly integrated with the on-site constructed communal spaces, such as lounges and study areas. This approach ensures that prefabricated units align perfectly with bespoke architectural elements, achieving both efficiency and a tailored aesthetic.
For areas requiring more intricate designs, such as the facade and large communal halls, on-site construction will provide the flexibility needed to achieve architectural intent while maintaining structural integrity.

[bookmark: _Toc1522752062]6 Fire Safety 
[bookmark: _Toc1530529691]6.1 Structural Fire Resistance 
The proposed design integrates robust structural fire resistance measures to ensure occupant safety and compliance with fire regulations. The design will rely on compartmentalisation using fire-rated partitions and doors to limit the spread of flames and smoke between floors. These passive fire protection measures will ensure the building remains safe for evacuation and firefighting efforts (British Standards Institution, 2017). Steel frame elements will be coated with intumescent paint, which expands when exposed to heat, forming a protective layer that delays structural failure during a fire (CIRIA, 2018).

[bookmark: _Toc1430963657]6.2 Active and Passive Systems
Active fire protection systems, such as sprinkler systems, fire alarms and smoke extraction systems, will be integrated throughout the building. Sprinklers will be strategically placed to ensure full coverage, significantly reducing the risk of uncontrolled fire spread (CIBSE, 2021). Smoke extraction systems will improve visibility and air quality during an evacuation, aiding in safer occupant movement.
Passive measures, such as fire-rated doors, fire-stopping materials, and compartmentalising, will work in conjunction with active systems to slow the progression of fire and smoke (British Standard Institution, 2017). Emergency lighting and clearly marked escape routes will further enhance the building’s safety profile, ensuring occupants can exit swiftly and safely.

[bookmark: _Toc855584644]7. Enviromental impact and sustainability 
[bookmark: _Toc1862690530]7.1 Energy Efficiency 
The building design prioritises energy efficiency to reduce operational carbon emissions. High-performance insulation and double-glazed windows with low-emissivity coating will ensure minimal heat loss and lower heating demands (HM Government, 2022). Energy-efficient HVAC systems, designed in accordance with CIBSE guidelines, will optimise indoor air quality while maintaining low energy consumption (CIBSE, 2021).
Renewable energy technologies, such as solar panels installed on the roof will contribute to on-site electricity generation. This integration of renewable energy sources reduces reliance on non-renewable resources and aligns with the UK’s net-zero carbon goals (Energy Saving Trust, 2023).

[bookmark: _Toc1626420674]7.2 Sustainable materials.
The project will prioritise materials with low embodied carbon, such as recycled steel for the structural frame and sustainably sourced timber for interior finishes. Locally sourced materials will be used wherever possible to minimise transportation emissions and support regional economy (Building Research Establishment, 2019).
Modular construction techniques will further enhance sustainability by reducing material waste during manufacturing and on-site assembly. Precast elements, such as concrete panels, will incorporate recycled aggregates, ensuring both durability and environmental responsibility (CIRIA, 2018).

[bookmark: _Toc191771381]7.3 Water Management
To address water sustainability, the building will feature a rainwater harvesting system that collects and stores rainwater for non-portable uses, such as toilet flushing and irrigation. Low-flow fixtures and fittings will be installed to minimise water consumption without compromising functionality (Energy Saving Trust, 2023).
Stormwater management will also be a priority. Permeable paving and green roofs will reduce runoff, mitigating the risk of local flooding and improving water quality by filtering pollutants before they reach drainage systems (CIRIA, 2018).


[bookmark: _Toc1308916101]8. Aesthetic and urban integration.
[bookmark: _Toc1984124740]8.1 design principles.
The design emphasises clean lines, natural materials and integration with the surrounding area. The facade will incorporate vertical greenery, which not only enhances its visual appeal, but also contributes to improved air quality and thermal regulation. This approach aligns with biophilic design principles, creating a more inviting and healthier environment for occupants (CIRIA, 2018). 
Lighting design will also play a key role, with strategically placed LEDs to highlight architectural features while minimising light pollution (CIBSE 2021).
[bookmark: _Toc537032768]8.2 Urban contribution.
The building has been designed to foster a sense of community whilst contributing to the urban fabric of SA1. Open courtyards will provide students with spaces for social interaction, relaxation and outdoor activities enhancing their overall living experience. Pathways connecting the site to adjacent streets and parks will improve pedestrian connectivity, integrating the development seamlessly with its surroundings.
[bookmark: _Toc633853553]9. Conclusion
This report outlines a comprehensive and innovative approach to designing a medium to high-rise student accommodation building in SA1, Swansea. By leveraging modern modular construction techniques, the project balances between efficiency and sustainability ensuring timely delivery while minimising environmental impact. The integration of renewable energy technologies, water management systems and sustainable material reflects the commitment to reducing carbon emissions and supporting long-term ecological goals.
The proposed modular steel frame system provides an optional solution for rapid construction and adaptability, catering to the unique demands of student living. Key features such as community courtyards enhance the building’s aesthetics ensuring it aligns with the broader urban development objectives of SA1.
By combining innovative design principles with rigorous adherence to UK standards, the project sets a benchmark for future developments in student accommodation, addressing both functional and environmental needs effectively.

[bookmark: _Toc2123812051]10. Bibliography.
Arup. (2020). Case Study: Modular Construction. Retrieved from Arup Website

Baiche, B., & Walliman, N. (2020). Architect’s Handbook. Oxford: Blackwell Publishing.

British Standards Institution. (2017). BS 9999: Code of practice for fire safety in the 
design, management and use of buildings. London: BSI.

Building Research Establishment. (2019). Good Building Guide. Watford: BRE Press.

CIBSE. (2021). Guide A: Environmental Design. London: Chartered Institution of 
Building Services Engineers.

CIRIA. (2018). Piled Foundations in Urban Areas. London: CIRIA.

Energy Saving Trust. (2023). Solar Energy Guide. Retrieved from Energy Saving Trust

George Street Modular. (2020). The Role of Modular Construction in Urban 
Development. Retrieved from George Street Modular

HM Government. (2022). The Building Regulations 2010 Approved Document L: Conservation of Fuel and Power. London: HMSO.

Met Office. (2023). SA1 Climate Data. Retrieved from Met Office

	
	
	



image4.png




image3.png




image8.png
@l Buiing ¢ x4

gIIAEONCP.

= SquareMile}
Education imited)

Versity/of
Tty Saint

< Laye . . s
The visibility of 3D buildings can be toggled in

the layers panel.

Layers

Google O Data attribution

1616 |
< isovaes

O Type here to





image6.png




image7.png




image.png




