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1. [bookmark: _Toc220892094]Introduction
Swansea is the second largest city in Wales and is a major shopping, service and tourist centre.
Constructing a tall commercial building in such a high-profile location has the potential to become a successful and lucrative business asset, and a new landmark within the city’s culture.

This report is designed to assist a client who is new to construction technology with three main design elements involved in constructing their proposed medium to high rise hotel development located on Swansea’s coastline.

Design Elements:
· Structural Frame and Foundations
· [bookmark: _Hlk219118922]Building Envelope
· Prefabrication or On-Site Construction

For each element, consideration will be given for:
· Design
· Structural strength
· Stability
· Fire safety
· Aesthetics
· Environmental impact
· Sustainability

Useful reference materials:
· “Swansea Tall Buildings Strategy” by Swansea Government
· “Designing for tall buildings” by Design Commission for Wales
· “Technical Advice Note (TAN) 12: Design” by Welsh Government

Similar medium/high rise building in the Swansea for reference.
· The Tower at Meridian Quay
· Fusion Students Swansea
· BT Tower
· DVLA Building















[bookmark: _Toc220892095]Breakdown of Design Elements

2. [bookmark: _Toc220892096]Structural Frame and Foundations
Swansea’s coastline of experiences around 1021-1334mm annual rainfall (Met Office, 2022) & (Weather and climate, 2024), strong costal winds, salt/sand-laden air, and softer ground composition with variable weight bearing capacity.

A thorough ground investigation, with bore-hole logs and reference to similar constructions in the area, is vital for designing the correct foundations and building materials to ensure the structural integrity of the building.

Borehole records show that the ground composition in the site area being composed of: soil, peat, loamy clay, fine sand with pebbles, coarse sand with pebbles, yellow clay pebbles and boulders, sand. (Appendix Figure 3: Borehole Record (British Geological Survey, 2025)

There are also historic coal mines in the area near the site location. A thorough ground survey cross-referencing available records should be caried out to avoid any mine shafts, fissures, or cavities.


2.1. [bookmark: _Toc220892097]Structural Strength and Stability
Recommended frame design: Composite – Steel Frame with Concrete Floor Slabs.
Justifications:
· Offsite Fabrication: faster on-site assembly, not affected by adverse weather conditions.
· Weight: Steel Frames reduce the overall load requirements of the foundations compared to a Reinforced Concrete frame.
· Wind Load Bearing: Efficient resistance to high wind loads. 

Recommended foundation design: Piled Raft Foundation.
Due to the softer ground composition and weigh of a medium/high rise building, piled raft foundations would be the best option for providing adequate support and stability.
Piles could be pre-cast reinforced concrete, or pre-formed steel tubes with reinforced concrete cores.


2.2. [bookmark: _Toc220892098]Fire Safety
Fire safety is a primary design element which must comply with the Welsh Building Regulations Approved Document B: Fire Safety.

Concrete and steel are inherently fire-resistant and can withstand high temperatures for longer periods of time, provided they are correctly specified and protected.


2.3. Environmental Impact and Sustainability
Both Steel and Concrete have environmental impacts during production, such as high energy usage, high embodied carbon, and natural material depletion.
However, the longer whole life cycle of steel and concrete can result in lower overall impact.



Other mitigation strategies could involve:
· Optimised design for material use
· Green (hydrogen-based) steel
· Incorporation of recycled steel and aggregates



3. [bookmark: _Toc220892099]Building Envelope
‘’A tall building will inevitably become a landmark’’ 
(Design Commission for Wales: Designing for Tall Buildings, 2015)

The building envelope is the main focal piece of a tall building and can make a cultural impact for the surrounding area, and care should be taken to ensure that building design “fits in” with the city’s cultural identity.

“Tall buildings should be a positive contribution to the life of a city” 
(Design Commission for Wales: Designing for Tall Buildings, 2015)

When constructing a tall building in a residential area there are multiple design principals which need to be considered and incorporated into the design.
Primary design principals for a hotel in a residential area include:
· Fire safety
· Thermal comfort
· Acoustic pollution
· Energy efficiency

Swansea Tall Buildings Strategy and Designing for Tall Buildings provide further in-depth guidance on the different elements of construction a medium/high rise building in Wales.


3.1. [bookmark: _Toc220892100]Structural strength and Aesthetics
“Tall buildings should be designed to be of the highest architectural quality”
(Swansea Tall Buildings Strategy)

The external envelope needs to withstand high coastal winds, costal storms and rainfall, and sand/salt laden air.

An external rainscreen cladding system, such as aluminium or fibre-cement panels, would allow good weather protection and has a contemporary aesthetic.

Recommended Cladding Materials: Marine-Grade Powder-Coated Aluminium Panels
Justifications:
· High salt corrosion resistance
· Low maintenance
· Long lifespan/durability
· Modern aesthetic appearance (wide range of colour options)
· Good fire resistance





Recommended External Glazing: High-Performance Double or Tripple Glazing with Marine-Grade Powder-Coated Aluminium Frames
Justifications:
· High salt corrosion resistance
· Good thermal performance
· Slim profiled frames, allows for larger glazed area and user visibility


Recommended Roofing System: Warm Roof with Marine Grade Steel Structural Deck
Justifications:
· Resistant to high wind uplift forces
· High durability
· Good fire resistance

Ensure adequate falls to rainwater outlets to prevent water pooling and ingress.

Other option to consider: Green Roof
· Improved biodiversity
· Reduced water runoff
· Good thermal performance
· Regular maintenance requirements



4. [bookmark: _Toc220892101]Prefabrication or On-Site Construction
Prefabrication is the process of constructing fully finished building elements off-site in a controlled workshop-type environment, then transporting the elements to the construction site when required for assembly.

The process requires a longer, more detailed design stage to ensure that the manufactured components will comply with the design during the construction process. This method has less flexibility for design alterations once the construction has begun.

There are multiple advantages to incorporating prefabrication into the design strategy:
· Manufacturing within a controlled environment allows for quicker production time.
· Lower chance for errors during the manufacturing process
· Higher quality products
· Standardisation of the design
· Quicker construction time once the elements are on-site
· Efficient waste reduction, recycling, and reuse of materials


Panelised and Modular are the two main categories of prefabricated construction.
Panelised: Single wall panel/cassettes.
· Easy to stack/flat pack for transportation and storage
· Flexible design: easier to incorporate design changes and bespoke features
· Quick to install on-site


Modular: Fully complete room element.
Volumetric Modular Systems (VMS) are complete “pods” with the internal fitouts, finishes, and services pre-installed. For the hotel could be used for the internal fit-out of smaller bathrooms, bedrooms, plant rooms, and offices.


Recommended Prefabricated Elements:
· VMS bathroom pods – maintains high quality standards and aesthetic uniformity
· Prefabricated service modules
· Steel foundation piles and frames
· Precast concrete floor slabs and stairs
· Partition wall cassettes
· Aluminium rainscreen cladding


Recommended On-Site Construction Elements:
· Foundation piling caps
· In-situ concrete
· Bespoke areas: e.g. reception/lobby, kitchen, restaurant, communal/public spaces
· Final decorations and finishes



4.1. [bookmark: _Toc220892102]Design and Aesthetics
Prefabrication requires a longer, more detailed design phase with a clear decision on the final design. Design altercations can be made; however, they can incur greater costs and delays further on in the construction process.
The extra time invested in the design phase can pay off in quicker construction times and component quality.

Design software and methods, such as BIM, can greatly assist communication and coordination between all departments and minimise potential delays, e.g. mis-fitting components, component delivery schedules, conflicting timelines, etc, particularly if adopted from the outset of the project.  

Prefabrication would also improve consistency in quality and aesthetics throughout the hotel’s multiple repeated room designs.


4.2. [bookmark: _Toc220892103]Structural Strength and Stability
Prefabricated and on-site structural elements are all designed and manufactured to the same standards and strength requirements.
Providing the components are properly designed and installed there should be no compromise on the structural strength of the framework.





4.3. [bookmark: _Toc220892104]Fire safety
Prefabricated and on-site components must all be tested and meet the certified fire performance ratings.
Prefabricated components can be designed with uniform fire-stopping details, allowing consistent fire protection throughout the building with less reliability on material availability and design compatibility.


4.4. [bookmark: _Toc220892105]Environmental Impact and Sustainability
Creating components off-site in a factory/workshop environment provides many benefits.
· Less waste material produced, and waste materials more easily recycled
· Components and materials can be more easily monitored for quality and consistency of work
· Higher precision construction with tighter tolerances reduces air gaps and thermal bridging, improving thermal efficiency and operational energy usage
· Deliveries to the construction site can be coordinated to reduce vehicle movements and speed up construction times
· Minimal disruption to the local ecosystem and wildlife
· Low levels of dust, noise and water pollution

Transportation logistics need to be accounted for. 
As the components are transported in a complete form, either multiple panelised sections or whole modular units, larger vehicles and suitable road networks are required.
To offset long-distance transport and vehicle emissions manufacturing facilities located close to the construction site should be considered.



5. [bookmark: _Toc220892106]Summary
These are the suggested design options for the proposed hotel suitable for Swansea’s costal climate. Providing a robust, safe, and sustainable building with a strong focus on guest comfort, aesthetic continuity, and efficient construction:


Structural Frame and Foundations:
· Composite – Steel Frame
· Concrete Floor Slabs
· Piled Foundations

Building Envelope:
· Lightweight steel framing
· Aluminium external wall cladding
· High-performance glazing
· Air-tight design and thermal envelope
· Prefabricated modular elements, e.g. bathroom and service modules


Additional overall guidance notes for the hotel’s Fire Safety Strategy, and Environmental Impact and Sustainability.


5.1. [bookmark: _Toc220892107]Fire Safety Strategy
Fire safety is a major design element and has gained more awareness within the public eye since the Grenfell Tower tragedy in 2017.
The Fire Safety Act 2021, complementary to the Building Safety Act, made a number of changes to the building regulations; particularly for higher-risk buildings, such as hotels over 7 storeys.
· Ban of combustible materials
· Installation of sprinkler systems
· Wayfinding signage for clear visibility in smoky or low light conditions
· Evacuation alert systems throughout the building

Commitment to these new changes and implementing fire safety throughout all levels of building design is crucial for the safety and wellbeing for all occupiers of the building. 


5.1.1. [bookmark: _Toc220892108]Fire Safety Elements
· Protected steel frame
· Foundations and framework designed to remain structurally stable under high temperatures for the required timeframe
· Fire-stopping at all service junctions and routes
· Compartmentation between all internal rooms and communal areas
· Protected stairwells and lobby areas
· Clearly visible and readable escape routes and emergency lighting



5.2. [bookmark: _Toc220892109]Environmental Impact and Sustainability
“Tall building proposals must comply with the Welsh Government’s aspirations for sustainable development as set out in: Planning Policy Wales, Technical Advice Notes 12: Design, and in Practice Guide: Planning for Sustainable Buildings.
This can be quantified using recognised criteria, such as the BREEAM methodology.”
SWANSEA TALL BUILDINGS STRATEGY – (Google.com, 2026)

With the rising awareness of global warming the construction and hospitality industries are facing increasing pressure to reduce environmental impact and improve long-term performance.

5.2.1. [bookmark: _Toc220892110]Sustainable Practices:
· Optimised design to minimize material use and wastage
· Use of recycled materials where possible, e.g. recycled steel
· Durable, low maintenance materials designed for a marine environment
· High-performance thermal envelope, e.g. air-tight design, high-performance glazing
· Renewable, low carbon energy systems: photovoltaic panels, air-source heat pumps
· Improved air quality and ventilation strategies, e.g. HVAC systems
· Water management systems: sustainable urban drainage systems (SUDS), retention tanks for greywater use, low-flow plumbing, leak detection systems
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[bookmark: _Toc220892114]Figure 2: Borehole Locations
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[bookmark: _Hlk219111619][bookmark: _Toc220892115]Figure 3: Borehole Record (British Geological Survey, 2025)
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[bookmark: _Toc220892116]Figure 4: The Tower, Meridian Quay
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