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1. [bookmark: _Toc229436017]Introduction

This is a Buildability and Sustainability analysis of the proposed hotel building project on Sketty Lane, Swansea.
The site is located on a greenfield approximately 100m off the coastline and within 2 miles of Swansea city centre.
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	[bookmark: _Toc229436031]Figure 1: Sketty Lane Site Location (Google Maps, 2021)
	[bookmark: _Toc229436032]Figure 2: Site Relative to City (Ordnance Survey, 2026)



The proposed building is a composite steel framed mid-rise structure with concrete floor slabs, marine grade aluminium external wall cladding and high-performance glazing. 
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[bookmark: _Toc229436033]Figure 3: AI Generated Concept Sketch (Cloud.microsoft, 2025)



1.1. [bookmark: _Toc229436018]Objectives

· Evaluate the environmental impact of the building orientation and design choices
· Assess the integration of sustainable practices, e.g. green façades and Sustainable Urban Drainage Systems (SUDS)
· Analyse buildability factors: construction methods, site logistics, and practical challenges.


2. [bookmark: _Toc229436019]Environmental Impact 

2.1. [bookmark: _Toc229436020]Massing & Orientation 

[bookmark: _Toc229436021]Massing:
Building massing refers to the overall three-dimensional volume of the building.
The main building mass should be designed for environmental responsiveness, focusing on solar exposure, wind-load, and scenic viewpoints.
Massing plays a key factor in the buildings passive heating, cooling, and natural daylight levels.

Orientation: 
Orientation is a key element of building design. For a mid-rise commercial hotel building, wind-load, solar gains, and aesthetic viewpoints should be considered in the design.

The average annual prevailing winds come from the Southwest and West directions, so orientating the building in parallel would reduce the structural wind-load.

This would allow the main elevation to face Southeast, which would gain the most benefits from the annual solar path, natural lighting & heating, and looking out across Swansea Bay.

Although this building plot is currently surrounded by common grounds and community areas, some consideration towards overshadowing need to be taken. 
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	[bookmark: _Toc229436034]Figure 4: Average Wind Rose (World-weather.info, 2026)
	[bookmark: _Toc229436035]Figure 5: Annual Shadow Profile (Sunearthtools, 2019)
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	[bookmark: _Toc229436036]Figure 6: Orientation
	[bookmark: _Toc229436037]Figure 7: Building Orientation & Solar Path
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	[bookmark: _Toc229436038]Figure 8: (Sunearthtools, 2019)
	[bookmark: _Toc229436039]Figure 9: (Sunearthtools, 2019) 




2.2. [bookmark: _Toc229436022]Life Cycle 

This building has been designed with long-term life service and later adaptability in mind.

· Steel frame: durable, recyclable, adaptable for future modifications

· Concrete floor slabs: provide good thermal mass, fire resistance, and sound proofing

· Aluminium cladding: durable, easily maintained, recyclable

Although concrete and steel have high embodied carbon levels, their long-term durability and recyclability off set the cost over the building’s life cycle.
The use of prefabricated internal modules and materials reduces the waste produced in manufacturing and shortens the construction duration, further reducing environmental impacts.





2.3. [bookmark: _Toc229436023]Aesthetics

‘’A tall building will inevitably become a landmark’’
(Design Commission for Wales: Designing for Tall Buildings, 2015) 

The external design of any building is its main focal point.
It is also key for the building’s protection from the elements, fire safety, and thermal and energy efficiency.
To find a balance between form and function, the external design of other similar tall buildings in the area have been considered and incorporated into the design process where applicable.
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	[bookmark: _Toc229436040]Figure 10: Singleton Hospital (Google Maps, 2021)
	[bookmark: _Toc229436041]Figure 11: The Meridian Tower (Google Maps, 2021)





3. [bookmark: _Toc229436024]Green Façades 

There are two green façades systems which could be easily incorporated into the south- and West-facing elevations.
a) System 1: Ground-rooted climbing plants which grow up a stainless-steel trellis offset from the wall.
This system is quick to grow, naturally watering, and low maintenance.

b) System 2: Engineered Living Walls – vegetated mat, hanging pocket, and modular pods.
Living walls provide coverage at higher elevations, however, they require higher levels of maintenance as they are entirely reliant on engineered support systems to survive.

Both systems assist with regulating the thermodynamics and acoustic impact due to evapotranspiration and vegetive mass respectively.
Green walls and plants, along with sunlight, natural textiles and organic forms, are part of biophilic design, which contribute to occupant’s well-being, productivity, and emotional health by satisfying humans inherit need to connect with nature.




4. [bookmark: _Toc229436025]SUDS

SUDS are a key design element in modern construction, particularly in Wales with its high annual rainfall levels. The Sketty Lane site is also located at the base of a hill, which could contribute to excess water levels during high rainfall weather events.
Water attenuation and storage is required to limit discharge and runoff rates to reduce flood risks, improve the local water quality, and support ecology.

Proposed drainage systems:
· Permeable paving to the car park and walkways
· Swale and rain gardens incorporated into the grounds to control runoff
· Attenuation tank to manage peak flows
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[bookmark: _Toc229436042]Figure 12: SUDS Layout















4.1. [bookmark: _Toc229436026]Greenfield Runoff Calculation
(Ciria.org, 2020)

Qbar=0.00108 Area0.89 x SAAR1.17 x Soil2.17

Qbar 	= mean annual flood
Area	= catchment area in km2
SAAR	= Standard Average Annual Rainfall 1940-1970 in mm
Soil	= soil index from FSR soil maps

Area	= 0.5 km2 (smallest equation value)
SAAR 	= 1136mm (FSR based on location)
Soil	= 0.37 (WRAP soil type)

Qbar	= 0.00108 x 0.50.89 x 11361.17 x 0.372.17 =0.2602 (for 50km2)
· = 0.2602 / 50 = 5.203 x 10-3m3/s/ha
for 1.01ha site
· 5.203 x 10-3 x 1.01 = 5.26 x 10-3m3/s
Convert to litres
	= 5.26 x 10-3 x 1000 = 5.25l/s































5. [bookmark: _Toc229436027]Buildability 

Steel, concrete and prefabricated materials are widely available across Wales, reducing procurement risks.
The design incorporates a mix of on-site fabrication, and prefabricated materials and elements to improve construction speed and work quality.
Possible challenges could include:
· Coordination between on-site developments and the prefabricators
· Tolerances between modular elements
· Transport and crane availability and logistics
· Weather impacts on concrete curing timeframes

These risks can be assessed and mitigated though BIM coordination, early contractor involvement, and robust programme planning.

Sequence of construction:
1) Site preparation and preconstruction
2) Earthworks and pile driving
3) Completion of piled foundation
4) Erection of the steel frame
5) Laying of concrete floor slabs and internal steel framing
6) Installation of prefabricated pod elements
7) Installation of external cladding and glazing
8) Green façades and SUDS
9) Internal fit-out, services, decoration
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[bookmark: _Toc229436043]Figure 13: AI Generated Construction Storyboard (Cloud.microsoft, 2025)


6. [bookmark: _Toc229436028]Summary

The proposed building has been designed with a strong balance between sustainability and buildability.
· BIM greatly assists with communication and coordination between all departments and minimises potential delays.
· Steel frame construction allows for clear sequencing and critical path milestones.
· Combined construction materials chosen for their durability, maintenance requirements, aesthetics, and alteration potential.
· Optimised orientation reduces wind-load, takes advantage of solar gains and provides optimal views across the bay.
· Adaptable to incorporate green façades and sustainable drainage.
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7. [bookmark: _Toc229436030]Appendix
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	[bookmark: _Toc229436044]Figure 14: Sketty Lane 1:5000 (gisportal.dwrcymru.com, n.d.)
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[bookmark: _Toc229436046]Figure 16: (Ordnance Survey, 2026)
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