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Figure 1
Google Maps (2025) Aerial view of site near Singleton Hospital, Swansea. Available at: https://www.google.co.uk/maps/@51.6062539,-3.9863242,514m/data=!3m1!1e3?entry=ttu&g_ep=EgoyMDI1MTIwOS4wIKXMDSoKLDEwMDc5MjA3M0gBUAM%3D (Accessed: 12 January 2026).
Figure 2 
British Geological Survey (2026) BGS GeoIndex – geological mapping and borehole records for Wales and England. Available at:
https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.142945205.108690770.1731939977-1995514978.1731939977 (Accessed: 12 January 2026).
Figure 3 
British Geological Survey (2026) BGS GeoIndex – geological mapping and borehole records for Wales and England. Available at:
https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.142945205.108690770.1731939977-1995514978.1731939977 (Accessed: 12 January 2026).
Figure 4
British Geological Survey (2026) BGS GeoIndex – geological mapping and borehole records for Wales and England. Available at:
https://mapapps2.bgs.ac.uk/geoindex/home.html?_ga=2.142945205.108690770.1731939977-1995514978.1731939977 (Accessed: 12 January 2026).
Figure 5
Source: MCS Ltd (2023) Swansea Arena, Swansea Bay. Available at:
https://mcs-ltd.org/wp-content/uploads/2025/04/2023-01-26-Swansea_Arena-web-100-1024x683.jpg
(Accessed: 12 January 2026).

[bookmark: _Toc218796021]1. Introduction
This report looks at the potential development of a new medium to high-rise hotel. The location ear marked is next to the university sport centre and near the Singleton Hospital in Swansea.  It has been requested that a clear explanation and justification of the proposed construction methods and materials are given to allow for the client to make a educated decision. 
The building has the potential to be a landmark development, incorporating a sustainable structural solution, integrated car parking, and modern construction techniques appropriate to a coastal town like Swansea. The focus of the report is to select an appropriate structural frame and foundation system, for the ground conditions, climate and future proofing of the building. Secondly the building envelope and design as well the materials used and construction methods will be justified. Lastly the balance between prefabrication and on-site construction possibilities for the site.
Due consideration will be given with explanation for the structural strength and stability, fire safety, durability, aesthetics, environmental impact and sustainability of the development. The proposed design looks at a mass timber structural system using glulam and cross-laminated timber (CLT) which will be supported on reinforced concrete piled foundations to suit the challenging ground conditions common in Swansea area. 
[bookmark: _Toc218796022]2. Site Setting and Environmental Considerations
[bookmark: _Toc218796023]2.1 Location and Urban Setting
The development site see Figure 1 is located close to Singleton Hospital. This area of Swansea is a mix of institutional buildings the university sport centre sitting right behind it, residential developments like student accommodation, and green spaces singleton park close by. There are good access roads to the site such as Mumbles Road leading on to major road networks like the M4. This makes it well linked and easy to access to bring in materials. The proximity to the hospital could place constraints on construction noise, vibration, and traffic management as to make sure access to the hospital is always clear.  This could influence directly on the foundation choice and construction methodology also. This is largely due to some foundation types creating significant noise and vibration when piled and can also mean weight constriction may been to be applied (Chudley and Greeno, 2014).  
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Figure 1 Aerial view of site near Singleton Hospital, Swansea is a roughly 23,005,25m2 (Google 2026)
2.2 [bookmark: _Toc218796024]Climatic and Environmental Conditions
Swansea has a coastal climate it has a high annual rainfall on average as well as high wind exposure and raised levels of airborne salt due to proximity to the sea.
According to the Met Office (2024), Swansea experiences higher than average wind speeds compared to inland UK locations, which must be considered when designing the structure. Wind loading therefore becomes a key design driver for both the structural frame and the façade especially as the development will be right on the sea front.
The coastal environment also increases the risk of material degradation, particularly corrosion of exposed steelwork and fixings. This is one of the justifications for using a timber-based superstructure, which with the right detailing and protective layers to the timber elements can significantly improve durability and reduce whole-life environmental impact to the structure.
[bookmark: _Toc218796025]3. Ground Conditions and Foundation Strategy
[bookmark: _Toc218796026]3.1 Ground Conditions and Site Investigation 
A review of nearby borehole records has been undertaken to inform the proposed foundations for the hotel development, this will give a good indication of the likely soil type and strata. A full site investigation should be carried on this specific site before any final foundation choices are made. 
Three borehole logs obtained from the British Geological Survey 2025 (BGS). Two boreholes located at the University Sports Centre to the north of the site and one borehole located within the adjacent roadway on mumbles road. These boreholes will provide a good indication of subsurface conditions across the wider site area.
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Figure 2 Showing the borehole results form the junction of Sketty lane and Mubles road (BGS 2025)
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Figure 3 Showing the borehole results for the University Sports centre site.
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Figure 4 Showing the second  borehole results for the University Sports centre site. (BGS 2025)


[bookmark: _Toc218796027]3.2 Made Ground
The borehole logs from the University Sports Centre demonstrate the presence of made ground, consisting primarily of reworked soils, granular fill and construction debris. Made ground of this nature is generally unsuitable for supporting structural loads due to its variable composition and unpredictable settlement behaviour (Chudley and Greeno, 2014). As this is a greenfield site this is less likely to be an issue. However this would make shallow foundation bearing within this area present an unacceptable risk of differential settlement and structural movement.
[bookmark: _Toc218796028]3.3 Superficial Deposits
Below the made ground the borehole logs record sand and gravel deposits, occasionally interbedded with silt. These deposits are common across coastal Swansea. The coarse nature of these soils indicates good drainage, but they are also susceptible to reduced bearing capacity when water logged (Chudley and Greeno, 2014).
[bookmark: _Toc218796029]3.4 Groundwater Conditions
All three borehole logs show the presence of groundwater. This is consistent with the site’s proximity to Swansea Bay and the River Tawe catchment. The likely hood of water ingress must therefore have a significant design consideration for both foundations and basement or podium construction. This will give reduced shear strength and increased settlement under load behaviour (Chudley and Greeno, 2014), therefor further supporting the selection of a deep foundation solution that transfers loads beyond superficial deposits.
[bookmark: _Toc218796030]3.5 Implications for Foundation Design
The borehole data obtained from the University Sports Centre and adjacent roadway demonstrate real risks to using traditional strip or pad foundations due. In response to these findings the best option would be large-diameter rotary bored piles. This will allow the foundations to go down beyond any weak superficial strata and transfer loads to deeper ground or bedrock. 
Using a bore pile also minimises the risks of vibration and noise, an important consideration given the proximity of Singleton Hospital and the university building. (Chudley and Greeno, 2014). It would also be recommended to use Pile caps and reinforced concrete ground beams to make sure the load is distribute evenly and provide a stable platform for the proposed reinforced concrete podium and mass timber superstructure above.
[bookmark: _Toc218796031]4. Structural Frame Glulam and CLT 
[bookmark: _Toc218796032]4.1 Rationale for Mass Timber Construction
The structural frame of hotel will be designed using glued laminated timber (glulam) columns and beams in conjunction with cross-laminated timber (CLT) floor slabs, walls and cores very similar to the techniques used with steels frames. Mass timber systems becoming a great alternative for medium to high-rise buildings. This due to their strength to weight ratio, predictable structural performance, and reduced embodied carbon when compared to reinforced concrete and steel frames (Dodoo et al., 2014).
Guidance provided within The Glulam Handbook shows glulam as a highly efficient engineered timber product capable of spanning long distances while maintaining consistency in structural properties (Swedish Wood, 2024a). This makes glulam particularly suitable for hotel layouts. This is due to the need for open plan ground floors, column-free lobby spaces and flexible room arrangements. 
The combination of using glulam for the framing due to is extra strength and CLT for the flooring allows the buildings loads to be efficiently distributed and maintains a lightweight superstructure. The reduced structural mass allows for the foundation design to be reduced as this will limiting overall loading, an important consideration both in terms of the costings and the ground makeup on the site.

[bookmark: _Toc218796033]4.2 Structural Stability and Load Transfer 
According to The Glulam Handbook: Volume 2, glulam elements demonstrate reliable load-bearing behaviour under both ultimate and serviceability limit when designed in accordance with Eurocode 5 (Swedish Wood, 2024b). This will help resist Vertical loads by taking that load through glulam columns foundation system in conjunction with CLT floor panels that act as structural diaphragms between beams keeping the building stiff. The horizontal stability for the building is achieved through a combination of:
· CLT shear walls.
· CLT lift and stair cores.
· Diaphragm action of the CLT floor plates.
The Design of Timber Structures: Volume 3 discuss the effectiveness of CLT cores in resisting wind and horizontal movements in multi-storey timber buildings (Swedish Wood, 2024c). For Swansea, where wind loading is a a real concern and design factor, especially for medium to high-rise buildings this is an important aspect to look at.
[bookmark: _Toc218796034]4.3 Car Park and Podium Structure 
At lower levels, optimise use of space the hotel can use a reinforced concrete podium to accommodate the car park. This hybrid structural approach is widely recognised as best practice for taller timber buildings, as it will help to provide a stronger more impact resistance building with the bonus of having greater fire protection at ground level (Chudley and Greeno, 2014).
The glulam and CLT superstructure is supported off the podium slab using starter columns and connection details designed allow movement between the different materials. Guidance from The Glulam Handbook discusses detailing at timber-to-concrete interfaces and its importance to manage moisture ingress, long-term movement and load transfer (Swedish Wood, 2024a).
[bookmark: _Toc218796035]5. Building Envelope Design 
[bookmark: _Toc218796036]5.1 Function and Performance of the Building Envelope
The building envelope is a critical component of the proposed hotel, providing protection from external environmental conditions while contributing to structural integrity, fire safety, energy efficiency, occupant comfort and the aesthetic of the building. 
For a hotel located near coastline, material degradation is a important factor to consider. The envelope must be designed to withstand wind-driven rain, high humidity, salt-laden air and temperature fluctuations. 
Riley and Cotgrave (2014) Talk about commercial and institutional buildings. The envelope must be designed as an integrated system. This means it must combine structure, weather protection, thermal insulation, airtightness, and durability. This systems-based approach is particularly important when utilising modern construction methods such as mass timber framing, where moisture control and detailing are fundamental to long-term performance.
5.2 [bookmark: _Toc218796037]External Wall Construction and Cladding Strategy
The proposed external wall construction uses a rainscreen façade system fixed to CLT structural wall panels, incorporating a ventilated cavity and external insulation. This approach aligns with best practice guidance for commercial buildings in exposed environments (Riley and Cotgrave, 2014). When looking at a durable external rainscreen cladding the best options would be to use a marine-grade aluminium or fibre cement panels as these will give very good long-term protections and also give a good aesthetic look. Rainscreen systems are particularly effective in coastal locations as they reduce direct water penetration while allowing any moisture entering the façade to drain and evaporate naturally. Riley and Cotgrave (2014) note that this form of construction not only enhances durability, but also reduces maintenance requirements, this will be both cost effective and hassle free to a hotel with high operational demands.
[bookmark: _Toc218796038]5.3 Material Durability in Marine and Coastal Environments
Buildings located in marine environments are exposed to aggressive conditions due to salt spray, high moisture levels, and persistent wind. Research demonstrates that chloride ions present in marine atmospheres accelerate corrosion in steel and reinforced concrete, leading to reduced service life if materials are not adequately protected (Saha Dauji, 2018).
Studies published in the Journal of Building Engineering identify chloride ingress as a primary cause of reinforcement corrosion and concrete deterioration in coastal locations, particularly where repeated wetting and drying cycles occur (Journal of Building Engineering, 2021). These findings highlight the importance of selecting façade materials and fixings with inherent corrosion resistance.
This strengthens the reasoning behind the material choices:
· Marine-grade aluminium cladding, selected for its corrosion resistance low maintenance requirements and Aesthetic look. 
· Stainless steel fixings, providing enhanced resistance to corrosion.
· Protective coatings to exposed metal components to extend service life.
Guidance from industry safety reviews confirms that the specification of appropriate materials and fixings is essential to prevent premature façade failure in marine environments (CROSS-UK Safety Report, 2024).

[bookmark: _Toc218796039]5.4 Thermal and Moisture Performance
The thermal efficiency of the hotel design is a important consideration, hotels have a high energy demand due to their continuous occupancy. The envelope design must look at a continuous insulation layers and airtight construction making sure to alleviate thermal bridging at junctions between floors, walls, and openings. This will help to reduce the running cost of the hotel.
Riley and Cotgrave (2014) recommend placing insulation externally to the primary structure in commercial buildings to improve thermal continuity and protect structural elements from temperature variation. With timber design the use of external insulation also assists in maintaining stable moisture conditions within the CLT panels making the risk of condensation and long-term material degradation less likely.
[bookmark: _Toc218796040]5.5 Roof Construction and Upper Envelope
For the roof structure a formed CLT panels with a warm roof build-up, incorporating rigid insulation and a waterproof rubberised membrane is a good option. This is called a warm roof construction and is widely recognised as best practice for flat roofs in commercial buildings. This is due to minimising the risk of interstitial condensation (condensation in between layers) and improves overall thermal performance (Riley and Cotgrave, 2014).
Where feasible, green roof elements are incorporated to reduce surface water runoff and improve sustainability performance. This approach is a good option for urban drainage strategies commonly adopted.
[bookmark: _Toc218796041]5.6 Openings, Fenestration and Local Examples
Openings within the façade of the building are designed to balance daylight provision help thermal efficiency. High-performance triple-glazed units are specified to reduce heat loss and improve guest comfort as well as reduce sound disturbance.
In coastal areas, detailing around windows and doors is critical. Riley and Cotgrave (2014) highlight that poor detailing at junctions is a common cause of water ingress in commercial buildings. Making sure that the details at these junctions are addressed carefully detailed interfaces with the CLT structure will help mitigate this risk.
Buildings along the Swansea Bay frontage and marina developments commonly utilise aluminium façade systems, stainless steel balustrades, and durable cladding panels. A great example of this is the Swansea Area see figure 5. It has demonstrated strong performance in marine conditions as well as looking aesthetically beautiful. Industry guidance supports the use of these materials in UK coastal climates due to their durability and resistance to corrosion (Building Design Online, 2025).
[image: ]
Figure 5 Swansea Arena, Swansea Bay (MCS Ltd, 2023)
[bookmark: _Toc218796042]6. Fire Safety Considerations 
Fire safety is a critical design consideration for mass timber building. This has extra significance in hotel development where occupants may be unfamiliar with the building layout. Large-section timber elements such as glulam and CLT exhibit predictable charring behaviour, allowing structural capacity to be maintained for a defined period during a fire event.
The CLT Handbook gives a detailed guidance on encapsulation strategies how to protect against moisture as well as fire resistance performance (Swedish Wood, 2022). It is recommended for the CLT walls and floors are encapsulated with fire-resistant plasterboard linings to achieve the required fire resistance periods in accordance with Approved Document B (Welsh Government, 2025). 
The building should also be fitted with a full sprinkler system and escape routes are enclosed within protected CLT cores with enhanced fire linings. Research and industry guidance state that when appropriately detailed, mass timber structures can meet or exceed the fire safety performance of traditional steel-framed buildings (Frangi et al., 2018; Swedish Wood, 2022).
[bookmark: _Toc218796043]7. Sustainability and Environmental Impact 
[bookmark: _Toc218796044]7.1 Embodied Carbon Reduction
One of the great benefits to selecting glulam and CLT is their significantly lower embodied carbon compared to traditional construction materials. Timber products act as long-term carbon stores, sequestering carbon for the duration of the building’s life cycle (Petersen and Solberg, 2005). This can also help in gaining planning permission. 
The environmental benefits of engineered timber construction are emphasised throughout The Glulam Handbook, it identifies reduced material waste, lower transportation emissions and renewable sourcing as key sustainability advantages (Swedish Wood, 2024a). When combined with responsibly managed forestry certification, the use of glulam and CLT aligns with national and international low-carbon construction objectives making it a great framing material.
[bookmark: _Toc218796045]8. Prefabrication Versus On-Site Construction 
[bookmark: _Toc218796046]8.1 Offsite Manufacture
CLT panels and glulam members will be manufactured offsite under controlled factory conditions before being transported to site for installation, improving accuracy and quality control. The CLT Handbook highlights that offsite manufacture also reduces exposure of timber elements to adverse weather conditions, this is particularly beneficial in Wales due to high rainfall.  (Swedish Wood, 2022).
Prefabrication also significantly reduces construction programme duration on site, minimises on-site waste, reduces the operatives required on site and minimises road closures. Being close to the Singleton Hospital this is important to stop disruption, reduced noise, dust and traffic building up and disruption to local residence and businesses.
[bookmark: _Toc218796047]9. Conclusion
This report has demonstrated that a glulam and CLT structural system, supported on reinforced concrete piled foundations, is a suitable and justified solution for a medium to high-rise hotel development. The proposed construction strategy deals effectively with local ground conditions the coastal climate, fire safety requirements and sustainability objectives.
By combining modern prefabrication techniques with proven foundation systems, the development achieves structural efficiency, environmental responsibility, and high-quality architectural outcomes. This approach work to best practice in construction technology and also provides the client with a future-proof, sustainable hotel solution.
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