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1. Introduction 
This report builds upon the previously developed structural and construction strategy for the proposed Swansea Hotel Development, expanding the assessment to consider build ability and sustainability in greater detail. The earlier design stage set up a reinforced concrete structural frame with post-tensioned flat slabs, a central reinforced concrete core, bored piled foundations, and a ventilated rain-screen façade, selected in response to site constraints, ground conditions, and the exposed coastal environment.
The proposed development is within the Singleton Campus area of Swansea, bounded by Sketty Lane to the north and the seafront promenade to the south. The site’s proximity to Singleton Hospital, limited construction space, and coastal exposure present specific challenges that influence both environmental performance and construction method. These constraints need careful consideration of how the building is oriented, constructed, and detailed to ensure long-term durability, efficient delivery, and reduced environmental impact.
This report evaluates the environmental implications of the building’s orientation, material choice, and life-cycle performance, alongside the integration of sustainable measures, such as façade greening and Sustainable Urban Drainage Systems (SUDS). In addition, build ability is assessed through analyses of construction methods, site coordination, sequencing, and the practical challenges of delivering a medium- to high-rise hotel on a constrained and sensitive site.
By examining sustainability and constructibility together, the report proves how early design decisions support efficient, safe, and environmentally responsible construction, while keeping the structural integrity, functional requirements, and architectural quality shown in the first design proposal.

2. Environmental factors  
2.1 Building Orientation
Building orientation is a primary environmental design decision that directly influences daylight availability, natural ventilation potential, and long-term operational energy demand. For the proposed Swansea Hotel Development, orientation has been deliberately aligned to respond to local climatic conditions, solar paths, and prevailing coastal wind patterns, ensuring that environmental performance is optimised through passive design measures rather than reliance on mechanical systems.
The building is oriented to maximise south- and south-west-facing elevations, allowing hotel bedrooms and principal communal spaces to benefit from enhanced natural daylight. Increased daylight penetration reduces reliance on artificial lighting during daytime hours, lowering electrical energy demand and associated carbon emissions. This approach supports the fabric-first principle embedded within Building Regulations, which require that “reasonable provision shall be made for the conservation of fuel and power in buildings” (HM Government, Approved Document L).
Solar gain through south-facing glazing provides beneficial passive heating during cooler months, reducing space heating demand in a building typology characterised by continuous occupation. Potential overheating during summer periods is addressed through recessed window detailing, façade articulation, and controlled glazing ratios, limiting excessive solar penetration while keeping good visual connection and daylight quality. These measures show a balanced approach that optimises environmental performance without compromising occupant comfort.
Natural ventilation is further supported by the building’s alignment with prevailing south-westerly winds from Swansea Bay. Where practical, cross-ventilation is facilitated through operable windows and circulation spaces, improving indoor air quality and reducing dependence on mechanical cooling. The reinforced concrete structural frame contributes added environmental benefit through thermal mass, absorbing heat during peak conditions and releasing it gradually, thereby moderating internal temperature fluctuations.
Collectively, the orientation strategy reduces energy demand for lighting, heating, and cooling, resulting in lower operational carbon emissions over the building’s lifespan. This confirms orientation as a critical environmental control rather than a purely architectural consideration.

2.2 Life Cycle Performance and Material Durability
The environmental impact of the proposed development has been evaluated with reference to whole-life performance, recognising that material durability, maintenance requirements, and adaptability significantly influence long-term sustainability. As a medium- to high-rise hotel, the building is expected to have a service life of more than 60 years, making long-term performance a key design driver.
A reinforced concrete structural frame has been selected for its durability, structural efficiency, and inherent fire resistance. In Swansea’s coastal environment, materials are exposed to wind-driven rain, moisture, and salt-laden air, increasing the risk of long-term degradation. Reinforced concrete performs well under these conditions when a mix design, reinforcement cover, and detailing are adopted. The use of cement replacement materials such as Ground Granulated Blast-furnace Slag (GGBS) improves resistance to chloride ingress while reducing embodied carbon, partially mitigating the environmental impact traditionally associated with concrete construction.
[bookmark: _Int_qAk9cVZH]Although reinforced concrete has a higher initial embodied carbon than lightweight structural alternatives, such as steel framing, this must be weighed against whole-life performance. The adoption of post-tensioned flat slabs reduces concrete volumes by enabling thinner floor plates and longer spans, lowering material quantities and self-weight. Reduced structural weight leads to more efficient piled foundation design, minimising excavation, and concrete usage at the substructure level.
The ventilated rain-screen façade further enhances life-cycle performance by separating the weather-resistant layer from the structural frame. This limits moisture penetration, reduces thermal bridging, and allows individual façade panels to be replaced without significant structural intervention. As a result, maintenance is simplified, and material waste is reduced over the building’s operational life.
The regular structural grid and repetitive hotel layouts also support adaptability, allowing future refurbishment or reconfiguration without significant structural alteration. This flexibility reduces the likelihood of premature demolition, which is widely recognised as one of the most environmentally damaging outcomes in the built environment.
2.3 Aesthetic Integration and Environmental Context
Aesthetic quality is an integral part of environmental sustainability, contributing to social value, contextual integration, and the long-term acceptance of the development. The proposed hotel has been designed to respond sensitively to its coastal, academic, and healthcare surroundings while keeping a contemporary architectural identity proper for a modern hotel.
[image: ]The building massing and façade articulation are used to reduce perceived scale, which is particularly important given the development's medium- to high-rise nature. Vertical emphasis and a consistent façade rhythm help break down the building’s height, allowing it to sit more comfortably alongside neighbouring university and hospital buildings.
Window design plays a significant role in achieving this balance. The façade incorporates a regular, proportioned window arrangement that reflects the repetitive nature of hotel accommodation while keeping architectural coherence. Conservation-style window proportions, characterised by vertically emphasised openings and subdivided glazing, are adopted to reference traditional fenestration patterns present within the local urban context. This approach enhances contextual sensitivity without replicating inappropriate historic detailing.
Figure X: Example of conservation-style roof window showing traditional proportions and low-profile detailing integrated with modern glazing technology. Image used for academic reference only.
(Source: VELUX, n.d.)

While conservation-style in appearance, the windows utilise modern high-performance glazing systems to meet current thermal and acoustic standards. Slim-profile frames and recessed detailing ensure visual quality without compromising energy efficiency or occupant comfort. Recessed windows add depth and shadow to the façade, increasing visual interest and reducing façade flatness, while also providing functional benefits by limiting solar gain and improving resistance to wind-driven rain a critical consideration in Swansea’s exposed coastal environment.
Material choice further reinforces aesthetic and environmental integration. The use of lightweight stone-faced rain-screen cladding reflects local masonry traditions while avoiding the structural and ecological impacts associated with full-depth stone construction. This strategy supports a sense of place while staying compatible with modern construction methods and sustainability aims.
The integration of façade greening and landscaped public realm elements softens the building’s appearance and strengthens its relationship with nearby green spaces and the seafront. Research shows that green façades contribute to improved visual amenity and microclimatic performance by moderating surface temperatures and enhancing urban biodiversity (Urban Green Blue Grids, n.d.). These measures enhance both environmental performance and user experience, reinforcing the principle that sustainable design must address social and experiential quality alongside technical efficiency.

3. Façade Greening and SUDS 
3.1 Façade Greening
Façade greening has been identified as a suitable sustainability measure for the proposed Swansea Hotel Development, given its environmental, aesthetic, and microclimatic benefits, particularly on a constrained coastal site.
Green façades have been shown to “attract and lose less heat” than bare façades, as vegetation moderates surface temperatures through shading and evaporative cooling, contributing to a cooler microclimate next to the building envelope and reducing cooling demand (Urban Green Blue Grids, n.d.). This passive cooling effect is particularly beneficial for hotel buildings, which experience continuous occupation and internal heat gains from occupants and services.
In the context of Swansea’s coastal environment, façade greening offers added benefits. South- and west-facing elevations are exposed to higher levels of solar radiation during summer months, increasing the risk of overheating. Vegetation provides seasonal shading while still allowing solar gain during cooler periods, supporting the fabric-first approach adopted within the overall building design (Approved Document L).

3.2 Case Study: KII Building, Düsseldorf
[image: ]The KII Building in Düsseldorf provides a relevant precedent for integrating large-scale green façades into a dense urban context. Designed with extensive vertical planting, the project shows how vegetation can be incorporated into the building envelope without compromising weather protection, structural integrity, or maintenance access. 
Figure 5: KII Building, Düsseldorf — large-scale green façade integrating vegetation, irrigation, and façade support systems. Used as a precedent for façade greening strategy. (Source: Werner Sobek, n.d.)
A key aspect of the KII façade strategy is the use of a specialised support substructure that allows vegetation troughs, irrigation systems, and drainage components to be fixed independently of the primary building envelope. This separation is critical for keeping the insulated façade's performance, reducing the number of penetrations through waterproofing layers, and enabling controlled management of water and nutrients.
[image: ]Figure 6: Indicative green façade system showing separation from the primary building envelope, irrigation, and drainage. (Source: Werner Sobek, n.d.)
As illustrated in Figure 6, the façade system incorporates integrated irrigation and drainage paths, ensuring excess water is safely discharged without affecting the structural frame or the internal environment. This approach underscores the importance of early coordination among façade design, structural support, and building services when implementing green façades at scale.
The principles shown by the KII Building inform the proposed façade greening strategy for the Swansea Hotel Development, where vegetation would be applied selectively to appropriate elevations. Lessons drawn from this precedent reinforce the need for durable subframes, controlled irrigation, and clear maintenance access, particularly in a coastal environment where wind exposure and salt-laden air present added challenges

3.3 Sustainable Urban Drainage Systems (SUDS)
Sustainable Urban Drainage Systems (SuDS) are a key part of surface water management for the proposed hotel development, addressing both climate change challenges and urban flood risk. As defined by the British Geological Survey, “Sustainable drainage systems (SuDS) are drainage solutions that provide an alternative to the direct channelling of surface water through networks of pipes and sewers to nearby watercourses.” (BGS) Rather than relying on conventional piped drainage, SuDS aim to manage rainwater in ways that mimic natural hydrological processes.
Effective SuDS are designed to reduce surface water flooding, improve water quality, and enhance the amenity and biodiversity value of the environment.” (BGS) Techniques such as permeable paving, green roofs, swales, and attenuation basins are combined into a management train that slows stormwater runoff and increases on-site storage. The primary hydrological functions of SuDS “lowering flow rates, increasing water storage capacity, and reducing the transport of pollution to the water environment” make them particularly suitable for urban sites where surfaces are impermeable. (BGS) 
In the context of the Swansea site, these functions support resilience against coastal storm surges and intense rainfall events, reduce peak discharge to public sewers, and contribute to improvements in water quality in downstream water bodies. The integration of SuDS with landscaped areas and pedestrian zones also enhances the amenity and biodiversity value of the hotel grounds, aligning with sustainable urban design principles.

5. Build ability
a. Assess the practicality of your design from a construction perspective, including preferred construction methods
b. Consider site logistics, material availability, and labour requirements.
c. Evaluate challenges related to structural complexity, build sequence, and timeline feasibility.
d. Discuss how your design choices support efficient, safe, and sustainable construction processes
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Design sketch for the supporting structure
of the trough system at KII.

Absolute Novelty and Challenge: 30,000 Hornbeams

In order to keep the number of penefrations of the insulated
building envelope as low as possible, a special substructure
with intermediate beams in the insulation level was
developed for the green facade. A sheet metal cladding above
the insulafion and waterproofing layer acts as weather protection
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The hedges were pre-cultivated over a long period of time in a
tree nursery and delivered to Disseldorf for installation in the
interior troughs. The facade structures include supply systems for
irrigation, fertiliser admixture and drainage. The installed
technology partly regulates itself automatically on the basis of

information on humidity, temperature, efc. provided by sensors
distributed throughout the facade. In addition, the facade is being
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