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[bookmark: _Toc229418008]Introduction
The design and construction of medium- to high-rise buildings requires careful consideration of environmental performance, structural efficiency and overall buildability. In addition to meeting structural and safety requirements, modern developments must also reduce environmental impact and improve energy efficiency whilst still meeting the functional requirements of the building.
This report will assess the environmental and buildability considerations associated with the proposed Swansea Bay hotel development. The report focuses on building orientation, building life-cycle performance, façade greening opportunities, sustainable drainage systems (SuDS) and the overall buildability of the proposed development. Consideration is also given to how material selection, structural systems and construction methods influence the long-term sustainability and feasibility of the project.
[bookmark: _Toc229418009]Site Location and Context
The proposed development is located in Swansea, South Wales, situated within a coastal urban environment. The site is orientated on a north-south axis, with the southern boundary facing towards Swansea Bay and the northern boundary towards residential areas and recreational facilities. The site is approximately 6.4 acres and benefits from access from both Mumbles Road and Sketty Lane.
[image: ]Historic ordnance surveys shown in Appendix - A indicate that the site previously consisted of open field land with no permanent development, suggesting that the proposed site is greenfield land within the wider urban setting.
Figure 1 – Site Location 

[bookmark: _Toc229418010]Environmental Impact
The following section will assess the environmental impact of the planned development. Focusing on the building orientation, life-cycle performance and the aesthetic integration with the surrounding environment 
[bookmark: _Toc229418011]Building Orientation
To understand and design the optimal orientation for the proposed development we need to consider the following 
· Climate 
· Sun Path 
· Prevailing Winds 
· Site Features
[bookmark: _Toc229418012]Climate 
The location of the proposed development sits within a cool maritime climate; therefore the building needs to be designed to maximise solar gain during crucial winter months which will reduce energy consumption for heating (GreenSpec, n.d.). Utilising glazing on the south elevation will aid passive heating as the glass allows solar energy to penetrate internal spaces, naturally increasing internal temperatures and reducing reliance on mechanical heating systems. This passive approach supports lower operational energy demand and improves the overall thermal efficiency of the building. Whilst maximising solar gain is beneficial during winter periods, overheating risks during summer months must also be considered in accordance with Building Regulations Part O (HM Government, 2021). To control this, brise soleil shading systems and recessed balconies have been incorporated along key elevations. These features provide seasonal solar control by limiting excessive summer solar gain whilst still allowing lower winter sun angles to enter the building. Therefore, the proposed design helps reduce overheating risks, improve occupant comfort and minimise reliance on mechanical cooling systems.
[bookmark: _Toc229418013]Sun Path
To fully optimise natural daylight and reduce artificial lighting demand, windows will be carefully positioned to maximise daylight penetration throughout occupied spaces. Where needed, shading devices can also be implemented to diffuse or redirect direct sunlight, minimising glare and improving visual comfort within hotel rooms and communal areas. This approach aligns with BREEAM Hea 01 – Visual Comfort whilst also supporting Ene 01 – Reduction of Energy Use and Carbon Emissions (BRE, 2018). According to CIBSE (2015), effective daylighting strategies can reduce artificial lighting demand by approximately 20–60%, significantly lowering operational energy consumption throughout the building lifecycle. In addition, natural daylight has been proven to improve occupant wellbeing, helping people feel more comfortable whilst supporting productivity and healthier indoor environments. This is particularly important within hospitality developments where user experience and comfort are key operational considerations. As illustrated within Appendix C, the Swansea sun path analysis confirms the benefits of south-facing glazing and seasonal solar shading strategies.

[image: ]
Figure 2 - Solar Gain and Daylight Optimisation 
[bookmark: _Toc229418014]Prevailing Winds 
The prevailing wind direction for the proposed development situated on Swansea Bay is predominantly south-westerly, based on regional climate data accessed from the Met Office (Met Office, 2025). To take advantage of cross ventilation, windows and ventilation openings will be positioned along the south-west elevation to allow fresh air to enter the building, with corresponding openings positioned on the opposite north-east elevation to allow warmer air to exit naturally. This implementation supports passive airflow throughout occupied spaces and helps reduce internal temperatures during warmer periods, minimising reliance on mechanical ventilation and cooling systems. In addition to lowering operational energy demand, natural ventilation strategies can also improve indoor air quality and occupant comfort by increasing air circulation within internal spaces.	
According to regional climate data and BS EN 1991-1-4 guidance, exposed coastal locations within Swansea Bay can experience wind speeds of approximately 24–26 m/s (BSI, 2005). Using the simplified wind pressure equation below provides an indicative understanding of the wind forces acting upon the façade and structural frame.



Indicative Wind Pressure Calculation
	Indicative Wind Pressure Calculation

	Item
	Calculation

	Wind Speed (V)
	26 m/s

	Wind Pressure Equation
	q = 0.613 × V²

	Wind Pressure Calculation
	q = 0.613 × (26²)

	Wind Pressure Result
	q = 414.4 N/m²

	Converted Pressure
	0.414 kN/m²



The indicative calculation highlights the importance of incorporating a reinforced concrete core to provide lateral stability alongside a durable rainscreen façade system capable of resisting wind-driven rain and coastal wind pressures. However, this would only be used as an early-stage indication and would require full verification by a structural engineer in accordance with BS EN 1991-1-4 during the detailed design stage.
[bookmark: _Toc229418015]Site Features
Overall, the proposed design utilises the surrounding site conditions, including climate, sun path and prevailing winds, to support a passive environmental design approach. These strategies collectively contribute towards reducing operational energy demand and improving occupant comfort, which is particularly important for hospitality developments operating throughout the year. The proposed approach supports compliance with Building Regulations Part L by reducing the need for artificial lighting, heating and cooling, whilst also addressing overheating risks in accordance with Building Regulations Part O. In addition, the methodology aligns with guidance provided by CIBSE and supports wider BREEAM objectives relating to visual comfort, thermal comfort and operational energy efficiency.
[bookmark: _Toc229418016]Life Cycle of the Building 
The proposed hotel can be assessed using the lifecycle approach in accordance with EN 15978. This standard will influence elements as it considers the performance from construction through to operation and eventually the end of the building’s life.
[image: ]
Figure 3- Life Cycle Stages in Construction Works as per BS EN 15978:2011
The building has been currently designed for a medium high-rise Hotel. Materials have been selected to withstand the coastal environment at Swansea Bay, where salt-laden air and high winds accelerate material degradation. 
Material Selection and Justification for Coastal Hotel Development
	Material / System
	Proposed Use
	Justification

	Fibre Cement Cladding
	Primary external façade system
	Selected due to its durability, low maintenance requirements and resistance to moisture penetration within exposed coastal environments. Compared to traditional rendered systems, fibre cement cladding provides improved weather resistance and reduced long-term deterioration.

	Marine Grade Aluminium
	Window frames, façade trims and external components
	Selected due to improved corrosion resistance within salt-laden coastal conditions. Compared to standard coated steel, marine-grade aluminium provides improved durability and reduced maintenance requirements.

	Brickwork
	Lower façade levels and external interfaces
	Incorporated to improve durability against impact damage whilst improving visual integration with surrounding Swansea developments. Compared with lightweight cladding systems alone, brickwork improves robustness within high-traffic areas.

	Grade 316 Stainless Steel Fixings
	External façade fixing systems
	Selected instead of galvanised alternatives due to superior corrosion resistance and longer service life within aggressive coastal environments.

	Ventilated Rainscreen Façade System
	External wall construction
	Selected to improve moisture management and ventilation behind the external cladding system, reducing trapped moisture and improving the long-term durability of the building envelope. Compared with traditional sealed façade systems, ventilated rainscreens provide improved weather protection and thermal performance.



The above chosen materials provide long term durability, which will reduce the need for frequent replacement and maintenance supporting the use stages B1-B3 of the building life cycle. 

[bookmark: _Toc229418017]Potential Alternative Use
As acknowledged within the previous structural design report, the construction of the medium high-rise building consists of a reinforced concrete core with a steel frame to achieve reduced structural weight, accelerated construction and long-term durability (Weedon, 2026). The steel frame furthermore provides longer spans which also for fewer internal load-bearing walls. This design creates flexible floor designs that can be adapted easier in future proposals, without comprising the structural integrity of the building. 
[image: ]This method of construction aligns with sustainable construction principles by extending the operational lifespan of the building. According to RICS (2017), designing the building with possible future change in mind can significantly reduce the whole-life carbon emissions compared to demolition and rebuilding attitudes. Figure 4 – Conceptual illustration of spatial flexibility and future adaptability within the building design 

As the plot is situated in close proximity to Swansea University, the building could potentially be adapted into student housing or residential apartments. Services could be reconfigured easily due to similar needs compared to hotel rooms.  
This approach supports the refurbishment and adaptations stage (B5) identified within BS EN 15978. This shows that the structural design not only meets current operational requirements but improves the overall long-term sustainability and resilience of the development.  
[bookmark: _Toc229418018]Demolition and End-of-Life Considerations
If the building is maintained appropriately with marine-grade corrosion protection in accordance with BS EN ISO 12944, the proposed hybrid structural system could achieve a lifespan of approximately 80–100 years (ISO, 2017). Therefore, end-of-life management must also be considered.
Structural steel frames can be dismantled and recycled, reducing the quantity of demolition waste sent to landfill. Within the UK construction industry, recovery rates for structural steel exceed 95% (BCSA, 2023), whilst the reuse of reclaimed steel can reduce embodied carbon emissions by up to 96% when compared with new steel production (ASBP, 2023). As discussed within the previous report, the use of prefabricated steel sections and bolted connections further supports dismantling and material separation, improving the ease of recycling structural elements. This aligns with circular economy principles within the construction industry.
Although the reinforced concrete core would be more difficult to reuse directly, the material could still be crushed and recycled as secondary aggregate for future construction projects. There are several licensed recycling facilities located within Swansea and South Wales, which further improves the sustainability of the demolition process by reducing transportation emissions associated with material recovery and disposal.
Therefore, the selection of materials for the proposed hotel development improves the overall environmental performance of the building throughout its full lifecycle.
[bookmark: _Toc229418019]Aesthetic Value 
[image: ]The proposed building has been designed with the surrounding area in mind. An architectural appearance has been adopted incorporating lightweight rainscreen facade system with fibre cement cladding and aluminium standing features along with stonework (Weedon, 2026). Muted tones such as light grey and the textured faced materials reflect the coastal environment whilst reducing a visual impact of the Hotel within the Swansea waterfront. Figure 5 - Material Selection for Proposed Hotel

The design also incorporates biophilic principles through the inclusion of large, glazed sections, views towards Swansea Bay and soft landscaping surrounding the development. These elements strengthen the visual connection between the internal spaces and the natural environment, which can improve occupant wellbeing whilst creating a more welcoming hospitality setting. Research by Human Spaces (2015) identified that biophilic design principles can improve occupant wellbeing by up to 15%, demonstrating the positive psychological impact of visual connections with natural environments. The use of natural daylight throughout the building further enhances the quality of internal spaces whilst reducing reliance on artificial lighting during daytime hours.
In response to the surrounding context, the scale and form of the building have been designed to integrate appropriately with nearby university buildings, recreational spaces and the wider coastal landscape. The contemporary architectural style reflects the ongoing regeneration of the Swansea waterfront area whilst maintaining a professional appearance suitable for a modern hotel development.

[bookmark: _Toc229418020]Facade Greening 
Modular façade green elements have been introduced to the elevation of the building to improve both environmental performance and visual quality. These vertical planting systems can provide additional solar shading to external wall surfaces which helps reduce heat gain during summer periods and improving thermal comfort. Additional benefits: 
· Air pollution – Air quality is improved as the plants help filter airborne particles such as dusts and pollutions
· Increasing biodiversity – creation of habitats for birds and insects within the urban environment 
· Maintenance and structural loading – modular design requires less maintenance and has a lower structural loading than a full living wall system.

[image: ]These facades also work together with rainwater management by intercepting and temporarily retaining rainfall gradually before discharge into the drainage system. This can reduce peak surface water runoff rates during heavy rainfall events. Furthermore, the integration of planting throughout the façade softens the appearance of the medium-rise structure and strengthens the visual relationship between the development and the surrounding coastal landscape. Research by Human Spaces (2015) identified that biophilic design principles can improve occupant wellbeing by up to 15%, demonstrating the wider benefits of incorporating natural elements within the built environment.Figure 6 - Modula Green Wall Design


[bookmark: _Toc229418021]Sustainable Drainage Systems (SUDS)
The location of the hotel development experiences a relatively high annual average rainfall (SAAR 1163mm), therefore, the incorporating sustainable drainage systems (SUDS) is crucial to manage surface water runoff effectively. An indicative greenfield runoff calculation was completed using the IH124 method shown in Appendix – B. The system recognised a Qbar runoff rate at approximately 12 l/s, increasing to 29.4 l/s during a 1 in 100-year storm event (UK SuDS, 2026). Due to these results the development requires attenuation pond and controlled discharge measures to reduce pressure on the local drainage system whilst minimising flood risk across the site (CIRIA, 2015). In Wales, SuDS approval is mandatory for most new developments under Schedule 3 of the Flood and Water Management Act 2010, requiring surface water runoff to be managed sustainably on site (Welsh Government, 2019).
[image: ]To control this, a combination of permeable paving and attenuation systems will be built into the landscaping design. Permeable paving for, road surfaces, pedestrian paths and external circulation areas would allow surface water to infiltrate into the ground rather that discharging into drainage systems.  Figure 7 - Permeable Paving illustration

Permeable paving was selected in addition to below-ground attenuation systems as it provides both runoff reduction and natural filtration benefits compared with traditional piped drainage systems alone.
These additions not only improve the mandatory water management but also enhance biodiversity and strengthen the visual integration of the hotel within the surrounding coastal landscape. The inclusion of green facades and landscaped planting would also help absorb and slow rainfall across the site, reducing the amount of surface water runoff entering the drainage system.
The proposed drainage approach follows CIRIA SuDS guidance and the Flood and Water Management Act 2010 by helping manage surface water more sustainably, reducing the risk of local flooding and improving the long-term environmental performance of the development (CIRIA, 2015; HM Government, 2010).
	SuDS Principle / Standard
	Application to Swansea Bay Hotel Development
	Proposed Site Response

	Surface Water Runoff Destination (S1)
	Surface water should be managed close to source and discharged sustainably
	Permeable paving, landscaped swales and attenuation ponds incorporated across the site

	Hydraulic Control (S2)
	Development runoff should mimic greenfield runoff rates
	Discharge restricted to approximately 13.5 l/s QBar with controlled outfall and attenuation storage

	Water Quality (S3)Surface water should be filtered before entering drainage systems
	Surface water should be filtered before entering drainage systems
	Permeable paving and planted SuDS features provide natural filtration of pollutants

	Amenity (S4)
	Drainage systems should enhance public realm and visual quality
	Attenuation ponds and landscaped footpaths integrated within public open space

	Biodiversity (S5)
	SuDS should improve ecological value and habitat creation
	Native planting, green facades and attenuation ponds enhance biodiversity

	Design and Maintenance (S6)
	Systems should be accessible, maintainable and resilient
	Accessible attenuation areas and long-term maintenance strategy incorporated into landscape design

	Rainfall / Climate Response
	Site experiences relatively high annual rainfall (SAAR 1163 mm)
	Attenuation ponds and below-ground storage designed for severe rainfall events

	Flood Risk Management
	Site must minimise increased downstream flood risk
	Controlled discharge and attenuation reduce peak runoff rates during storm events

	Pedestrian Integration
	Surface water design should integrate with movement routes
	Permeable pedestrian pathways and landscaped drainage corridors incorporated throughout site

	Environmental Integration
	Drainage should support sustainable coastal development
	Soft landscaping and SuDS features visually integrate the development within the coastal setting



[image: ]
Figure 8 -SuDs Strategy for Development
[bookmark: _Toc229418022]Buildability
As discussed within the previous report for the proposed development, the hotel adopts a structural system comprising a reinforced concrete core with a surrounding steel frame (Weedon,2026). This method was selected with the ground conditions, proximity to Singleton Hospital and the overall construction programme in mind. The concrete core has lateral stability to resist coastal wind loading, whilst the surrounding steel frame reduces the overall structure weight compared to a full reinforced concrete structure. This method also allows a faster erection. The use of prefabricated steel elements and bathroom pods also improves buildability by reducing on-site labour requirements, improving quality control and accelerating programme efficiency (BCSA, 2023).
To reduce construction complexity and improve buildability, a relatively simple and repetitive structural layout is designed to improve buildability. The use of standardised hotel rooms and the repetitive floor layouts from the first floor to the third floor, simplify steel fabrication, installation and coordination between trades whilst reducing the requirement for bespoke structural components (SCI, 2018). Furthermore, the use of standardised steel sections, prefabricated bathroom pods and modular façade systems reduce fabrication time, improves compatibility between building elements and minimises on-site construction waste. 


Buildability Assessment of the Proposed Hotel Development
	Buildability Factor
	Design Response
	Benefit to Project

	Construction Method
	Hybrid concrete core with prefabricated steel frame
	Reduces structural weight and accelerates erection programme

	Ground Conditions
	Rotary bored piling system
	Suitable for weak coastal strata and historic mining conditions

	Site Logistics
	Off-site fabrication of steel and bathroom pods
	Reduces site deliveries, storage requirements and disruption

	Structural Stability
	Reinforced concrete core provides lateral stability
	Eliminates requirement for additional structural bracing

	Programme Duration
	Steel erection at approximately 1–2 floors per week
	Shortens overall construction programme

	Labour Requirements
	Combination of specialist steel erectors and traditional trades
	Improves construction efficiency whilst reducing on-site workforce

	Safety Considerations
	Reduced working at height and shorter programme duration
	Improves overall site safety and reduces exposure to risks

	Sustainability
	Prefabrication and recyclable steel components
	Reduces waste generation and embodied carbon



The site faces a number of logistical challenges due to the surrounding university buildings, hospital facilities and recreational areas. Therefore, a traffic management plan will need to be developed, and phased material deliveries would be required to minimise disruption. Prefabricated steel sections reduce on site long-term material storage. This method also limits construction waste associated with traditional in-situ construction methods (WRAP,2018). Where possible, readily available UK construction materials and standardised building components would also be utilised to minimise supply chain risks and reduce potential programme delays.
The proposed construction sequence improves programme efficiency and maintains structural stability throughout the build process. The reinforced concrete core would be constructed first before erection of the surrounding steel frame and composite floor slabs. Prefabricated steel sections and bathroom pods further improve buildability by reducing on-site labour and speeding up installation works.
[image: ]
Figure 9 - Construction story Board

Overall, the selected construction approach supports efficient, safe and sustainable construction processes through reduced programme durations, lower material waste, improved quality control and reduced disruption to the surrounding Swansea waterfront environment.

[bookmark: _Toc229418023]Conclusion 
Overall, the proposed Swansea Bay hotel development demonstrates how environmental design principles and buildability considerations can be integrated to improve sustainability, operational efficiency and long-term building performance. The proposed design responds appropriately to the surrounding coastal environment through the use of passive environmental strategies, sustainable drainage systems, durable material selection and prefabricated construction method
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A – Ordnance Site Survey 
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B - Greenfield runoff rate estimation tool
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C – Sun path for Site  
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