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1. Introduction
This report evaluates the buildability and sustainability performance of the proposed six-storey hotel development located near Singleton Hospital in Swansea. The analysis continues from the original building evaluation report and focuses on environmental impacts, facade greening, Sustainable Urban Drainage Systems (SUDS), and practical construction considerations.
The proposed development uses a reinforced concrete structural frame with a reinforced concrete raft foundation due to the challenging ground conditions and the requirements for durability, fire resistance and acoustic separation. Swansea’s coastal climate, high rainfall levels and urban surroundings significantly influence the design approach.
The purpose of this report is to assess how the building design responds to sustainability objectives while remaining practical and efficient to construct. The report also examines how the proposed construction methods support safe working practices, programme efficiency and long-term performance.

2. Environmental Impact
2.1 Building Orientation
The orientation of the proposed hotel plays an important role in reducing energy consumption and improving occupant comfort. The building has been designed to maximise natural daylight while reducing excessive solar gain and heat loss. You can see this in (Figure B2).
South-facing elevations receive the greatest amount of sunlight throughout the day. Positioning the majority of hotel rooms and communal spaces on the southern side improves daylight penetration and reduces the need for artificial lighting during daytime hours. Increased daylight availability can significantly reduce operational electricity demand (BRE, 2023).
The orientation also supports natural ventilation. Prevailing south-westerly winds in Swansea can be utilised through controlled window openings and ventilation strategies to improve airflow throughout circulation spaces and selected communal areas.
However, Swansea’s coastal environment also creates exposure to wind-driven rain and strong winds. To minimise weather-related heat loss and moisture penetration, the north-west façade should contain fewer openings and use enhanced weather-resistant detailing.
Benefits of Effective Orientation:
· Reduced operational energy consumption.
· Improved internal comfort for occupants.
· Increased natural lighting levels.
· Reduced dependency on mechanical ventilation.
· Improved environmental performance over the building life cycle.


Potential Limitations:
· Risk of overheating in summer on south-facing elevations.
· Requirement for solar shading devices.
· Increased façade detailing requirements due to coastal exposure.
Solar Control Measures:
To reduce overheating risk, the design may incorporate:
· Solar control glazing.
· External shading devices.
· High-performance insulated glazing units.
These features improve energy efficiency while maintaining occupant comfort (Building Regulations, 2024).

2.2 Life Cycle Assessment
The proposed reinforced concrete frame has been selected due to its long service life, durability and low maintenance requirements. Reinforced concrete structures commonly achieve design lives exceeding 60 years when properly designed and maintained (Institution of Structural Engineers, 2022).
Material Durability:
Concrete performs well in Swansea’s wet climate due to its resistance to moisture and weathering. Compared with steel structures, reinforced concrete requires less long-term maintenance because it does not rely heavily on applied fire protection coatings (Chudley and Greeno, 2020).
The use of supplementary cementitious materials such as Ground Granulated Blast-Furnace Slag (GGBS) can reduce embodied carbon while improving durability (ICE, 2021). GGBS replacement within the concrete mix reduces cement consumption, lowering carbon emissions associated with concrete production.
Whole-Life Performance:
The whole-life performance of the building considers:
· Initial embodied carbon.
· Operational energy use.
· Maintenance requirements.
· Replacement cycles.
· End-of-life demolition and recycling.
Although concrete has relatively high embodied carbon during manufacture, its durability and thermal mass contribute to lower operational energy consumption throughout the building’s life span.
Thermal Mass Benefits:
Concrete slabs absorb heat during daytime periods and release heat slowly during cooler periods. This stabilises internal temperatures and reduces demand on heating and cooling systems.
Recyclability:
At the end of the building life cycle, concrete can be crushed and reused as recycled aggregate for sub-base materials or future construction works.

2.3 Aesthetic Considerations
The proposed hotel must integrate effectively with the surrounding urban environment near Singleton Hospital. The surrounding area includes institutional buildings, residential developments and medium-rise structures.
The building design adopts a contemporary appearance while maintaining compatibility with neighbouring developments through scale, material selection and façade proportions.
Proposed External Materials:
· Brick cladding.
· Aluminium rainscreen panels.
· High-performance glazing.
· Reinforced concrete structural frame.
Brickwork provides durability and visual compatibility with surrounding Swansea developments. Aluminium rainscreen systems create a modern appearance while improving moisture protection.
Visual Impact:
The six-storey height is appropriate within the local urban context because nearby buildings already establish a medium-rise character. The use of façade articulation, recessed glazing and material variation reduces visual bulk and improves architectural quality.
Sustainability and Aesthetics:
Sustainable design measures such as green façades and landscaped drainage systems can enhance the visual quality of the development while contributing environmental benefits.

3. Facade Greening and SUDS
3.1 Green Facades
Green facades involve the integration of vegetation onto external wall surfaces using climbing plants, planter systems or modular living wall systems (Perini and Rosasco, 2013).
For the proposed hotel, green facade systems could be incorporated on selected elevations, particularly communal areas and lower levels visible from public spaces.
Benefits of Green Facades:
Environmental Benefits:
· Improved air quality through carbon dioxide absorption.
· Reduction of urban heat island effect.
· Increased biodiversity.
· Additional insulation and thermal performance.
· Reduced rainwater runoff.
Building Performance Benefits:
Vegetation can reduce solar heat gain by shading wall surfaces and glazing systems. This decreases cooling demand during summer periods.
Green facades also provide additional acoustic insulation, which is beneficial near busy roads and hospital infrastructure.
Aesthetic Benefits:
Green facades soften the appearance of concrete and cladding materials, creating a more attractive and sustainable visual identity.
Practical Challenges:
Despite their advantages, green facade systems present maintenance and construction challenges.
Potential issues include:
· Irrigation system requirements.
· Ongoing maintenance costs.
· Structural support requirements.
· Risk of moisture penetration if poorly detailed.
· Plant replacement and seasonal maintenance.
To reduce maintenance demands, hardy climbing species suitable for Swansea’s climate should be selected.
Recommended Green Facade Strategy:
A partial green facade system is considered most practical for this project, focusing on:
· Ground-floor public areas.
· Courtyard spaces.
· Entrance elevations.
· Selected upper-level feature zones.
This approach balances environmental benefits with maintenance practicality.
3.2 Sustainable Urban Drainage Systems (SUDS)
Sustainable Urban Drainage Systems are designed to manage surface water runoff naturally while reducing pressure on traditional drainage infrastructure (CIRIA, 2015).
Due to Swansea’s high annual rainfall, SUDS integration is highly appropriate for the proposed hotel development.
Proposed SUDS Components:
1. Permeable Paving
Permeable paving allows rainwater to infiltrate through surface layers into underlying drainage systems (CIRIA, 2015).
Benefits include:
· Reduced surface runoff.
· Improved groundwater recharge.
· Reduced flood risk.
· Improved water quality.
2. Attenuation Tank
An underground attenuation tank can temporarily store excess rainwater during heavy rainfall events before controlled discharge into the drainage network.
3. Rain Gardens
Landscaped rain gardens can be installed around the site perimeter to slow water movement and encourage infiltration.
4. Green Roof Elements
Partial green roof systems may also contribute to rainwater attenuation while improving biodiversity and thermal performance.
SUDS Performance Benefits:
The proposed SUDS strategy offers several advantages:
· Reduced flood risk.
· Lower pressure on local drainage infrastructure.
· Improved water quality.
· Enhanced biodiversity.
· Improved site aesthetics.

Indicative SUDS Calculation Example:
Assuming:
· Roof area = 1,500 m²
· Rainfall intensity = 50 mm/hour
Runoff volume:
Runoff = Area × Rainfall Depth
= 1,500 × 0.05
= 75 m³/hour
This demonstrates the need for attenuation storage and controlled discharge systems.
SUDS Limitations:
Potential limitations include:
· Additional maintenance requirements.
· Space constraints on urban sites.
· Increased initial installation costs.
· Requirement for careful coordination with underground services.

4. Buildability
4.1 Construction Practicality and Preferred Methods
The proposed reinforced concrete frame is considered highly practical for a six-storey hotel development (Chudley and Greeno, 2020). Furthermore, the proposed raft foundation is also considered practical for the site due to the variable made ground conditions identified within representative borehole data from the Swansea area (British Geological Survey, 2026). This foundation solution helps distribute structural loads evenly and reduce the risk of differential settlement. 
In-Situ Concrete Construction:
In-situ reinforced concrete provides:
· Excellent structural stability.
· High fire resistance.
· Good acoustic separation.
· Flexible floor layouts.
· Durability in coastal environments.
Flat slab construction simplifies formwork and allows efficient repetition across hotel floors.
Hybrid Construction Approach:
A hybrid approach combining in-situ construction and prefabricated components is recommended.
Prefabricated elements may include:
· Stair units.
· Bathroom pods.
· Façade panels.
· Service riser modules.
Advantages of Prefabrication:
· Improved quality control.
· Faster construction programme.
· Reduced material waste.
· Reduced on-site labour requirements.
· Improved health and safety.
Construction Sequence:
The typical build sequence is:
1. Site preparation and excavation.
2. Installation of raft foundation.
3. Construction of concrete cores.
4. Floor slab and column construction.
5. Installation of façade systems.
6. Internal fit-out.
7. Mechanical and electrical installation.
8. External landscaping and SUDS installation.


4.2 Site Logistics, Materials and Labour
The urban location near Singleton Hospital creates logistical challenges during construction.
Site Constraints:
· Restricted delivery access.
· Limited storage space.
· Nearby occupied buildings.
· Traffic management requirements.
· Noise and vibration control requirements.

Material Availability:
Concrete, reinforcement steel and prefabricated systems are widely available within the UK construction market, reducing supply chain risks.
Labour Requirements:
The project requires:
· Concrete specialists.
· Crane operators.
· Steel fixers.
· Formwork operatives.
· Mechanical and electrical contractors.
Use of prefabrication can reduce dependence on large on-site labour teams.
Crane and Delivery Strategy:
Tower cranes are likely required due to the six-storey height and confined urban environment. Deliveries should follow a just-in-time approach to reduce congestion and storage demands.

4.3 Structural Complexity and Build Sequence Challenges
Although the building uses a relatively straightforward concrete frame system, several practical challenges remain.
Structural Challenges
· Coordination of reinforced concrete works.
· Temporary works requirements.
· Concrete curing times.
· Weather impacts during construction.
· Integration of prefabricated systems.
Timeline Feasibility
Concrete construction can extend programme duration due to curing periods. However, repetitive hotel floor layouts improve efficiency because formwork systems can be reused.
The use of jump-form or slip-form systems for the core construction may significantly accelerate the programme.
Safety Considerations
Safe construction practices include:
· Edge protection systems.
· Controlled lifting operations.
· Safe access routes.
· Temporary stability measures.
· Fall prevention systems.
Health and safety planning is particularly important due to the constrained urban environment and nearby public activity.

4.4 Supporting Efficient and Sustainable Construction
The proposed design supports efficient and sustainable construction through:
· Repetitive structural layouts.
· Durable low-maintenance materials.
· Use of prefabricated components.
· Reduced operational energy demand.
· Integration of SUDS and green infrastructure.
Waste Reduction
Prefabrication reduces waste because components are manufactured under controlled factory conditions.
Energy Efficiency During Construction
Efficient sequencing and reduced transportation requirements lower construction-related carbon emissions.
Long-Term Sustainability
The building’s durability, thermal performance and drainage strategy contribute to lower long-term operational impacts.

5. Construction Storyboard / Sequence
Stage 1 – Site Preparation
· Site clearance and temporary fence installation
· Site compound setup.
· Ground investigation works.
· Excavation for foundations.
Stage 2 – Foundation Construction
· Formation preparation.
· Reinforcement installation.
· Concrete pour for raft foundation.
· Ground drainage installation.
Stage 3 – Structural Frame Construction
· Core wall construction.
· Column installation.
· Flat slab construction.
· Repetition floor-by-floor.
Stage 4 – Building Envelope Installation
· External wall framing.
· Brickwork and rainscreen installation.
· Window installation.
· Roof waterproofing.
Stage 5 – Internal Works
· Partition walls.
· Mechanical and electrical systems.
· Bathroom pod installation.
· Finishes and decorations.
Stage 6 – External Works and Completion
· SUDS installation.
· Landscaping.
· Testing and final inspections.
· Handover.
6. Conclusion
This report has evaluated the environmental impact, sustainability measures and buildability considerations for the proposed six-storey hotel development in Swansea.
The reinforced concrete frame and raft foundation provide a durable and practical structural solution suited to the site conditions and hotel function. Building orientation improves natural daylight and ventilation while reducing operational energy demand.
The integration of green façades and Sustainable Urban Drainage Systems enhances environmental performance, biodiversity and water management. Although these systems introduce maintenance and coordination challenges, their long-term sustainability benefits are significant.
From a buildability perspective, the proposed construction approach balances practicality, efficiency and safety. The use of prefabricated components alongside in-situ concrete construction improves programme efficiency and reduces waste.
Overall, the proposed design demonstrates a balanced response to environmental, structural and construction requirements while supporting sustainable and efficient development within the Swansea urban environment.
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Appendices
Appendix A – Borehole Log
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Figure A1: Representative borehole log for Swansea University/Singleton Hospital area used to inform foundation selection.







Appendix B – Site Layout Plan and Orientation
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Figure B1: Existing Site 
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Figure B2: Layout Plan and Building orientation

Appendix C – SUDs Plan
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Figure C1: SUDs Plan



[image: ]Appendix D – Construction Sequence Diagrams
Figure D1: Construction Sequence
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