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1. [bookmark: _Toc198377658]Introduction.
[bookmark: _Hlk198185605]Following on from the previous report on the proposed building that is at Plot B3, Kings Road, Swansea, SA1, this report will outline the environmental impact of the building’s orientation and design choices. Further to this the report will investigate the integration on sustainable practices such as Sustainable Urban Drainage Systems (SUDS), façade greening and consider alternative uses for the building in the future. 
Sustainable design in the built environment has an ever-growing importance especially in urban developments which house many people, like the proposed student housing at Plot B3, Kings Road.
The location of the proposed building is on previously developed dock land on the edge of the River Tawe. The proposed building will consist of a basement carpark, a ground floor commercial unit and student union, and multiple floors of student accommodation. The building is of a hybrid construction with a cast in situ reinforced concrete basement carpark, and a superstructure constructed from a prefabricated steel frame with precast hollow core concrete planks for floor construction. The exterior of the building is clad in red facing bricks and pitched slate roofs to blend in with the existing buildings in the area.










[bookmark: _Toc198377659]2. Environmental Impact.
[bookmark: _Toc198377660]2.1 Building orientation 
The proposed building frontage faces northeast, and the rear of the building is facing southwest. The northeast face will catch early morning sun whilst the rear face will catch the sunlight for longer periods of the day (Google maps , 2025). The northeast frontage of the building will benefit from early morning sunlight, which will give good natural lighting to the commercial units and accommodation on this elevation whilst also benefiting from the warmth of the early morning sun and have less risk of overheating. The southwest rear of the building will benefit from longer periods of sun light from the early afternoon until the evening. The longer periods of sun light will also help to reduce the electricity consumption of the building by naturally lighting the rear of the building. The rear of the building could benefit from photovoltaic panels to aid in reducing the electricity consumption of the building. This orientation will help naturally heat the building by absorbing the solar energy throughout the day. These factors will greatly benefit this building, as student accommodation normally has high electricity consumption due to continuous use (Lea, 2025) (biofilico ltd, 2025).
Southwest facing elevations can benefit from larger windows to increase the amount of natural light entering the building. Deeper window reveals and window shades can aid in the reduction of solar heat gain in the summer months. The windows on the northeast elevation of the building would be smaller to aid in the reduction of heat loss. By optimising the window sizing and shading, the reliance on cooling and heating systems can be reduced, and in turn reducing the amount of energy used to heat and cool the building (Double Glazing Network, 2024) (Rodriguez-Vega, 2025).
Cross ventilation can be implemented to reduce the reliance on mechanical ventilation systems. Cross ventilation can be achieved by having aligned window openings on opposing building elevations allowing air to move from one side of the building to another. One of the elevations should be facing prevailing winds to increase air flow though the building. 
Benefits of cross ventilation are;
· Reduction of moisture in the air
· Improves internal air quality.
· Aids natural cooling
· Cost effective compared to mechanical ventilation.
· Sustainable.
The sea winds at Plot B3, Kings Road make cross ventilation an ideal choice for effective building ventilation.
(archistar, 2025)
[bookmark: _Toc198377661]2.2 Lyfe Cycle Considerations.
The materials selected in the construction of this building can potentially give the building an expected life cycle of between fifty and one hundred years. To ensure the maximum life expectancy, proper maintenance will be required. 
[bookmark: _Toc198377662]2.2.1 Concrete.
The foundations and underground basement of this building are constructed of reinforced concrete. To ensure the life expectancy of this building is optimised, the concrete cover over the reinforcing should be increased to aid in increasing the life span of the building. Increased concrete cover will help to protect the steel reinforcing from moisture penetrating through the concrete. Adequate concrete cover will also protect the building in the event of a fire. The type of concrete mix used also plays a part in the life expectancy, of the building’s foundations and basement, as the correct concrete mix can help to resist erosion from ground water (MCMI, 2025).
[bookmark: _Toc198377663]2.2.2 Steel Frame.
The steel frame of the building has an estimated life span of around one hundred years. This life span will rely on many different factors such as, protection, coatings, and maintenance (SteelConstruction.info, 2025). Give the buildings location close to the sea, the steel frame of this building would greatly benefit from being galvanised and painted. Galvanisation is when a thin layer of zinc coating is applied to the steel to aid in the protection of the steel from rusting (Galvanizers asscociation. , 2025). Cladding can also help protect steel frame from the elements and fire. Cladding of steel beams and columns with fire boards, can protect the steel superstructure in the event of a fire within the building. Painting of the steel superstructure with Intumescent paint can give added fire protection of up to one hundred and twenty minutes (Robins, 2021). As the building ages, there is the possibility of changing components of the steel frame superstructure that may have deteriorated over time. This is made possible as steel frames a genuinely bolted together (Tommorrows build - how long will skyscrapers last?, 2022). 
[bookmark: _Toc198377664]2.2.3 Facing Brickwork.
Facing bricks were chosen for this project as existing buildings in the surrounding area are of a red brick finish. Bricks have a high life expectancy and have low maintenance requirements (Better with bricks , 2025). They have high fire resistance and good thermal properties. The correct pointing of the brick work is crucial for this building due to its location and weather exposure. V pointing of the mortar can aid in expelling water off the joints and reducing the likelihood of water ingress through the joint and perps. Once the building reaches the end of its life expectancy, the brickwork can easily be demolished. The demolished brick can either be cleaned of mortar to be reused for non-structural building or crushed to be used as a fill material in other construction projects. Bricks have a high carbon footprint due to the materials they are made from such as clay that has to be dug from the ground, and the energy used in firing the brick to high temperatures of up to 1200°C (Jamal, 2017).
[bookmark: _Toc198377665]2.2.4 Construction methods.
The buildings use of precast and prefabricated elements will positively contribute to the building’s life cycle performance. Precast floor planks, prefabricated steel frame sections and pre-made timber roof trusses all help to reduce waste from the construction process and improving the quality of the construction. Material choice could aid in reducing the embodied carbon  of the building by using concrete with recycled aggregates or steel produced using arc furnaces that are powered by green energy. (University college of estate management, 2025)
[bookmark: _Toc198377666]2.3 Aesthetics.
Ensuring the building at Plot B3, Kings Road fits in with the surrounding buildings is a crucial part of sustainable development in an area of historic significance to the city. With in the local area of this new development are many red brick buildings such as redeveloped warehouses that were once part of Swansea dock, and the SA1 campus of University Trinity St David, which is also constructed of red brick that is reminiscent of the buildings within Swansea docks and surrounding area. The repeated pitched slate roofs will reference the historical buildings in the surrounding areas. The windows of the building will have black/grey window frames and small glass panes joined with lead that are in keeping with the former industrial buildings. Overall, the design and material choices will help this building blend in with its surrounds and improved the look of the overall area. (Asbri Planning Ltd, 2023).
[bookmark: _Toc198387897]Figure 1 J Shed opposite proposed development (Asbri Planning Ltd, 2023)[image: A brick building with a door and windows

AI-generated content may be incorrect.]

3. [bookmark: _Toc198377667]Façade Greening and SUDS

3.1 [bookmark: _Toc198377668]Façade Greening.
Green façades can offer many benefits to both the building, surrounding area and the environment. By incorporating green façades help reduce the surface temperatures of the building which lowers the temperature of the surrounding area. Another benefit of green façades is absorbing noise which creates a more peaceful atmosphere for residents. The plants chosen for the green façade will absorb air born pollution in the local area and releasing oxygen, improving the air quality for the community. Green façades will create habitats that will attract wildlife such as birds and insects, which in turn will aid in creating a diverse ecosystem (Fuller, 2015)
[image: ]The installation of green façades can be done in several ways to suit different building types. The methods that could be used on this building would be planters at the foot of the building that house climbing plants that are trained to climb a stainless-steel wire rope system. The planters that house the climbing plants could also be incorporated into the SUDS system and reducing the need for additional watering. Additionally,  a top-down approach can be used by having planters on the roof with plants hanging down on to the stainless-steel wire system, 
[bookmark: _Toc198377669][image: ]this could also be incorporated into the SUDS design. (Pritchard and Pritchard , 2025)
[bookmark: _Toc198387898]Figure 2 top-down planters for green façade			Figure 3 Green facade.
(Pritchard and Pritchard , 2025)


3.2 SUDS.
Sustainable Urban Drainage Systems (SUDS) are a requirement to manage surface water and flooding risks. The building at Plot B3, Kings Road can incorporate several methods of managing surface water runoff. These methods would include; 
· Permeable paving which allows water to permeate through gaps in the paving then to be held in attenuation tanks below ground before overflowing into an outlet.
· Rainwater harvesting tanks which collect water directly from the roof space and then store the water for use in facilities such as toilets reducing the need for fresh water.
· Rain gardens can also be used to collect and hold water. 
These methods can also be used to clean the surface water from impurities before the water is reused or released back into water courses. (B Woods Ballard, 2015)


	[bookmark: _Toc198377670]3.2.1 Peak run off calculations 
	

	Q=2.78 x C x I x A
	
	

	Q= peak run off m3/s
	2.78
	 

	C= Run Off co-efficient( depends on land use)
	0.75
	 

	I= Rainfall intensity (mm/h)
	17
	 

	A= catchment area in hectares
	0.357
	 

	Q=
	12.65387
	l/s


(UK Centre for Ecology and Hydrology , 2025)

4. Flexibility in Design and Use.
[bookmark: _Hlk198382459]The flexibility in design use of the building at Plot B3, Kings Road will be essential for prolonging the life cycle of the building. At the design stage of this building consideration should be given for the future uses of the building. Increasing the load rating of the foundations, steel superstructure and concrete floor planks could give greater flexibility in the choices of future uses. This in turn will reduce the likelihood of demolition in the future.
Changes to the building’s façade such as creating new openings for window sizes or completely changing the whole façade for a new material can be done without affecting the structural integrity of the building. This is due to the brick façade being tied into the steel beam at the head and foot of each level and between columns. Lintels can be added above new openings to support the brick work above. Internally, external facing walls are made from light weight steel stud work and plaster boards this can also be removed and adjusted relatively easily.
The steel super structure has the possibility to be adapted as all the components are bolted together. This gives the building greater flexibility for future use by extending the height and width of the building subject to the loading capabilities of the foundation and existing steel frame or reducing the size of the building.
Internally the floors on each level are made from hollow core precast floor planks. The floor planks give the option of running cables and pipe work through them. Additionally, the hollow core floor planks combined with the steel superstructure could make it easier to create new openings between levels as steel sections can be added below the floor to support the new opening with out compromising head height of the floor below. 
Internal walls are non-load bearing stud walls. This gives great flexibility for future uses of this building as the whole floor layout can be redesigned in to almost any configuration. 

There is a large range of future opportunities for the building at Plot B3, Kings Road due to its location  near the centre of Swansea, and its hybrid design. The building can be split floor by floor. Splitting the building floor by floor could make it an attractive option for different businesses to use as offices or as retail department units. There is the possibility of having a mix residential and commercial like its current use. There is the possibility of changing the building into an hotel as there is a commercial area on the ground floor and the upper levels would not need to have massive alterations as there would already be corridors set up with rooms off each side and fire escapes would already be in place. (The Constructor., 2024)

5. Conclusion.
The proposed development at Plot B3, Kings Road, Swansea, highlights sustainability and adaptability in its hybrid design and construction methods. The building maximises the natural light and ventilation  available to it from its orientation, reducing its energy consumption. The structural material choices like reinforced concrete and steel superstructure, coupled with the design of the building ensure a long lifespan for the building. The buildings design offers adaptability for future uses. Green façades and SUDS incorporated into the building aid in improving air quality and dealing with surface water run off whilst creating habitat for wildlife. The buildings brick façade blends in with the local area and keeps historical character. 
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