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1. Executive summary

This report responds to the client brief to design a medium–high-rise hotel near Swansea’s coastline (plot adjacent to Singleton Hospital). The chosen primary structural system is a reinforced concrete (RC) frame with a reinforced concrete
core and in-situ RC floor plates. Foundation strategy assumes piled foundations with a piled raft option depending on final ground investigation. The building envelope uses a robust cladding with high-performance waterproofing and insulating properties for the façade. A hybrid construction approach is recommended: prefabricated bathroom pods, precast components where appropriate, and in-situ concrete for the core and floor diaphragms.

The thinking behind these choices are: coastal durability (salt spray, wind), serviceability (vibration, deflection control), fire performance, compartmentation, and buildability in an urban site close to a hospital. 

2. Introduction and site context

The project brief requests a medium–high-rise hotel near Swansea’s coastline, within proximity to Singleton Hospital. The coastal location imposes a marine environment (salty air), increased wind loading and potentially high groundwater levels. The site is likely to encounter made ground and sandy/gravely superficial deposits common to coastal Swansea. This report develops a structural strategy that addresses these conditions while aligning with UK practice and Building Regulations.

3. Assumptions and limitations

Because a detailed site investigation and planning constraints are not yet provided, the following assumptions are listed and used throughout this report:

Ground conditions: sandy deposits underlain by denser sand and gravel; made ground near the surface; high water table within metres of formation level. Final ground investigations (GI), (boreholes, trial pits) will confirm specifics.

Historical coal mining activity is recorded in various parts of Swansea, while the project area is not identified as high risk, mine workings must still be considered. A Coal Authority report and ground investigation will confirm whether any past workings, voids or instability risks influence foundation selection. A brief check using the Mining Remediation Authority has been done and it concludes there is little to no activity in this area and only highlights as an area where abandoned mines may exist, a thorough survey will have to be included during part of the GI report.  
[image: A screenshot of a map

AI-generated content may be incorrect.]
(Mining Remediation Authority, 2021)

Previous land use — Green field site, the land hasn’t been built on before.  

[bookmark: _Hlk216159332]Flood risk: coastal site — Flood assessment to confirm.

Building height: medium–high-rise assumed to be between 8–15 storeys.

Client budget: to be confirmed.

Codes/Standards: Welsh Building Regulations, Approved documents A through to R (alphabetical) (Council, S. 2021), Building safety act 2022, “Swansea tall buildings strategy” (Council, S. 2016)and appropriate guidance on durability and fire safety.

Specific data is required once the full GI report has been generated for example: Wind maps, Ground parameters. 

4. Structural system and foundations

4.1 Reinforced concrete frame: justification

Why reinforced concrete (RC) frame is preferred for this site:

Durability in the environment: Mass concrete elements have inherent resistance to corrosion especially in a costal environment – rather than an exposed steel frame. Marine-grade specifications and appropriate chemicals are added to the concrete mix to limit reinforcement corrosion.

Stiffness & vibration control: RC provides higher stiffness compared to equivalent steel frames which helps reduce floor vibrations — this is important for hotel guest comfort and the other uses for the building. 

Fire performance: In-situ RC elements achieve robust fire resistance ratings (e.g., 90–120 minutes depending on size and density) the addition of separate fire stopping applications will have a place in the vulnerable areas along with a façade fire strategy.

Constructability & acoustic performance: Solid floor slabs and RC cores offer good acoustic separation between rooms and floors. 

Local supply-chain & economy: South Wales has established supply chains for concrete and on-site formwork/temporary works for RC frames, and local contractors will price these competitively.

Typical RC frame arrangement recommended:

Central or offset RC shear cores for primary lateral stability (stairs, lifts, services). Core formed with in-situ RC walls and incorporated lift shafts.
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AI-generated content may be incorrect.]Perimeter columns and internal columns with in-situ reinforced concrete flat slabs or two-way waffle slab design depending on spans and services locations. “Ribbed and waffle slabs provide a lighter and stiffer slab than an equivalent flat slab, reducing the extent of foundations. They provide a very good form where slab vibration is an issue” (MBA, 2006).
(MBA, 2006)

Advantages specific to coastal Swansea: RC avoids need for sacrificial corrosion protection typical with steel framed buildings. 

4.2 Foundation strategy

Given coastal ground uncertainty and high-water table, a piled foundation is recommended as the prime solution. Options include:

Continuous flight auger (CFA) bored piles —they have relatively low vibration properties which suits a site near a hospital and suits the use of the build being a hotel complex. 

Driven precast piles or large-diameter bored piles — used when needing higher load capacity or when the soft ground layers go deeper.

Piled raft hybrid - if the GI suggests variable ground conditions but relatively shallow competent layers, a piled raft can be the most viable option: piles take some of load and reduce uneven settlement while the raft element distributes loads.

Groundwater - dewatering and temporary works to be planned if basement is included in the final drawings. 

Basement waterproofing & slabs: If a basement is required, marine-grade waterproofing with cavity drainage and suitable tanking should be used; RC basement walls with external drainage and membrane systems are highly recommended.

4.3 Structural design considerations (loads, stability, wind)

Gravity loads: Design as per “EN 1991-1-1” (team, 2023) (Building weight, imposed loads for hotel use). Typical loads calculated for a hotel bedroom would be approximately 2-3 KN/m2. There are also corridors, laundry, communal spaces that need to be calculated and added to the final imposed load value of the hotel. 

Lateral loads: Wind loads are a critical consideration near the coast. There has been “wind gusts of 92mph recorded” (Norris, 2022) on the Swansea/Mumbles coastline in the past.  

Serviceability: Limit deflection for guest comfort; regulate floor cracking with the use of expansion joints, appropriate reinforcements and flexible elements of the build. 

Corrosion & cover: Increase concrete cover above standard for reinforced elements exposed to splash/spray areas; the use of more suitable concrete mixes is also a factor in this. 

5. Building envelope: materials and methods

The building envelope strategy balances durability, thermal performance, fire safety and aesthetics.

5.1 Wall systems and cladding

Primary components:

Primary glazed façades with high-performance double/triple glazing units. Ensure perimeter seals and drainage details to manage wind-driven rain and sea spray. 

Insulated rainscreen cladding. Rainscreen approach allows a drained and ventilated cavity protecting the primary structure from moisture.

Connection and fixings: Use stainless steel fixings for external brackets and anchors in splash/spray zone; especially where metal-to-metal contact is at risk.


5.2 Glazing and openings

High-performance warm-edge spacers for heat control. Consider laminated inner panes for acoustic properties near hospital traffic.

Balcony balustrades: Use toughened laminated glass with stainless fixings or aluminium balustrade systems for fall protection under standard HSE detail. Detail drainage to avoid water pooling.

5.3 Roof and terraces

Roof waterproofing: Single-ply membrane or bituminous membrane with suitable ballast or walkway protection for serviceable areas. Roof to host PV panels and plant; plant zones should be fitted with anti-vibration mounts.

Parapets and upstands: Detail to prevent wind uplift and ensure there is no areas for water to enter the building. 

5.4 Durability and maintenance for coastal exposure

Material selection: Use non-ferrous or marine-grade metals for external features; avoiding corrosion prone materials liken steel. 

Coatings and maintenance: All coatings to the external elements must be marine grade and can withstand the costal environment. For exposed steel and aluminium, a thicker powder coating is suggested.  

Access for maintenance: Include permanent access routes for roof maintenance and façade/glazing cleaning. Permanent anchor points on the roof/façade. Space for areal working platform at the base of the building is also suggested.   


6. Prefabrication vs on-site construction

6.1 What to prefabricate and why
A hybrid construction model is a modern method of construction (MMC) and is recommended to improve build speed, reduce disruption near the hospital, and ensure consistent quality. The following elements are suitable for prefabrication:

Bathroom pods:
Factory-built bathroom pods ensure high-quality finishes, reduce issues between trades (plumbing, electrical, tiling) and significantly cut on-site time. They also reduce storage needs on site.

Precast stair flights and landings:
Precast stairs achieve better accuracy, improve early access between floors, and avoid formwork congestion inside the build. They also add an element of saftey to the site by adding sufficient access to all floors. 

Façade panels / Cladding:
The rainscreen system may be panelised to reduce time working at height and ensure correct integration of insulation, vapour layers and fire barriers.

Overall, prefabrication is used where there is repetitive work and to reduce build times.   

6.2 What should be cast on site and why

RC core:
The central/core walls provide the main stability, and continuous in-situ casting ensures a uniform structure without joint issues. Slipform “formwork is raised vertically in a continuous process. It is a method of vertically extruding a reinforced concrete section and is suitable for construction of core walls in high-rise structures – lift shafts, stair shafts, towers, etc” (MBA, 2025)   

Floor slabs:
Flat slabs or waffle slabs perform best when cast in situ, especially when sereices and M&E have been installed prior to the pour. For a hotel, acoustic performance and fire compartment floors are better controlled with continuous in-situ construction.

Basement retaining walls and raft/raft-piled slab:
Where ground conditions involve high water tables, in-situ RC allows reliable waterproofing, which is more difficult with precast segments.



6.3 Programme, cost and sustainability impacts

Programme:
Hybrid construction reduces overall programme length (build time), especially through the use of pods, precast stairs and façade panels. Core construction using slipform methods also improves floor-to-floor build times. Reduced on-site disturbance to surrounding hospital operations.

Cost:
While prefabricated elements may have higher unit costs, savings are reduced by aving less labour, preliminary costs, shorter programme duration and fewer defects. Logistics costs may increase due to delivery management near the hospital.

Sustainability:
Factory production generally reduces waste, improves material efficiency, and allows better energy management compared to on-site works. A shorter programme also reduces generator and tempoary power use, temporary works, and transport emissions. Precast elements can incorporate recycled aggregates. 

7. Fire safety and life-safety considerations

Fire strategy integrates both regulatory compliance and performance requirements for a hotel use. Key points include:

RC core provides inherent fire resistance and protects evacuation loctaions for example stairs, and lift shafts. 

Compartmentation: Floors between levels to achieve required fire separation (typically 60–120 minutes). Between rooms (typically 60 minutes). Between rooms and corridor space (typically 60-120 minutes). 

Façade fire strategy: Non-combustible cladding materials, continuous cavity barriers, correct detailing around windows, and compliant fire-stopping systems.

Means of escape: Two independent stair cores recommended for a building 8 storeys high. Travel distances to exits to comply with Approved “Document B” (Gov.Wales, 2021).

Active systems: Automatic sprinklers throughout, fire detection/alarm system, and mechanical smoke ventilation in fundamental areas.

Durability under fire: RC maintains load-bearing capacity longer than steel, supporting the choice of an RC frame.

8. Environmental impact and sustainability measures

Concrete specification: Use lower-carbon mixes.  “Low carbon concrete can reduce carbon emissions by up to 70%” (Tarmac, 2024)

Embodied carbon reduction: Prefabrication reduces wastage and transport carbon. More comples structural design reduces unnecessary mass in slabs/columns.

Water management: Sustainable drainage systems (SUDS), controlled runoff systems like hydrobreaks, orrofice tanks, soakaways, and green roof options on lower roofs. 

Coastal protection: Material selection aims to reduce maintenance cycles associated with corrosion, lowering long-term environmental impact.

9. Aesthetics and integration with context

Visual character: The façade should relate to Swansea’s coastal infrustructure, using light colours, durable marine-grade materials and glazing panels suited to hotel use.

Scale: The medium–high-rise form should respect views from the rear looking out to see and the coastline looking back to swansea.  Step-backs or articulation in upper floors can reduce the visual scale of the building while retaining its capacity. 

Local context: Materials and details should keep in with marine astetics while complementing modern developments along Swansea Bay.

Public realm: Ground-level frontage should provide clear easly accesable, landscaping and safe pedestrian access. 


10. Conclusion and recommendations

The proposed construction strategy provides a robust, durable and buildable solution for a medium–high-rise hotel located on Swansea’s coastal scene. The reinforced concrete frame with an in-situ RC core offers long-term durability in a marine environment, good acoustic and fire performance, and reliable lateral stability under coastal wind conditions. Piled foundations, supported by a possible piled-raft hybrid depending on final ground investigation. 

A hybrid construction approach is recommended to balance programme efficiency, quality control and on-site constraints due to proximity to Singleton Hospital. Prefabricated elements such as bathroom pods, precast stair flights and panelised façade components shorten construction time and reduce disruption, while in-situ concrete remains essential for the core, floor slabs, and any transfer structures where ground movement is happening.

The building envelope prioritises durability, energy performance and coastal weather resistance. Fire safety strategy integrates fundamental fire-resistance for the RC, robust compartmentation, compliant escape routes and an appropriate active suppression system. Sustainability measures—including reduced-carbon concrete mixes, efficient building services, and waste-reducing prefabrication—support long-term environmental performance.

Recommendations for the next project stage:

Commission full ground investigation (GI):
Confirm soil parameters, groundwater levels and pile design requirements before finalising foundation strategy.

Wind engineering review:
Use site-specific wind data for final structural design, especially given exposure to coastal gusts.

Coordination meetings:
Early design coordination between structural, architectural, M&E and façade teams to optimise floor layouts, pod integration and service routing within the RC frame.

Fire strategy development:
Produce a detailed fire engineering package covering escape routes, smoke control, cavity barrier layouts and façade compliance.

Logistics and hospital interface plan:
Prepare a construction logistics plan addressing noise, vibration, delivery routes and emergency access given the sensitive neighbouring hospital environment.

Overall, the strategy outlined in this report provides a solid foundation for detailed design and enables the delivery of a safe, durable, efficient and appropriate hotel development on the Swansea coastline.

[image: ]Proposed site: 
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Example design:
Architects Tate + Co have a primary example for a seafront hotel complex including RC design with the contemporary glazing incorporation situated in Watergate Bay. The example also includes a tiered/drop back design therefore breaking up the visual mass while also allowing the surrounding landscape to be seen. 
[image: ]
(6rs, 2025)
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