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[bookmark: _Toc184977291]Introduction

The aim of this report is to assess the feasibility of developing a bespoke luxury flats project in Swansea’s Maritime Quarter. With his being a luxury project, cost is not the prime concern. The design proposed will focus on innovative construction techniques, with the aim to utilise world leading methods and materials. In doing this, the end goal will be to have a distinctive building that will stand out and be unique in it’s surroundings. With the Maritime Quarter being ‘built in 1897’ (Swansea.gov, 2022), it leaves a lot of room for innovative design and a modern design to ensure that the new block of flats does not blend into the existing marina. This report aims to address construction methods, external façade of the building, building services, innovation, and keep in mind the sustainability of the aspects previously raised.
[bookmark: _Toc184977292]Construction Methods
Due to the restricted nature of the site, off site construction will be key to delivering a successful project. Off site construction consists of ‘completion of elements or components of a construction project at a different location to where they will be permanently installed’ (Designbuildings, 2022). In doing this, we will control many of the variables that a rural site consists of. With the location being near the coast, weather can play a large factor on the quality of the build, due to the environment having an effect on the materials and possibly the workmanship. In having the elements constructed at an off site location, we eliminate these variables, giving us a higher quality final product. 
Off site also offers benefits in time efficiency, quality control, cost predictability and can have a reduced impact on the environment. Though cost is not the main driver on this project. The improved efficiency will also result in a higher quality. With the components being able to be installed on site, as opposed to constructed, it will result in a smoother project which in turn can reduce mistakes on site. With regards to environmental impacts. This will occur due to one delivery of the components being delivered to site, whereas if each component was to be delivered, there may be 10 deliveries in order to get all the materials for the component delivered. Again, this improves efficiency as well as the environment. The benefits highlighted all make off site construction a suitable construction method for a bespoke luxury flat development in Swansea’s Maritime Quarter. 
[bookmark: _Toc184977293]Panelised systems
A form of off site construction that can be considered is panelised systems. This consists of components of the build being created off site and installed on site. These can be [image: Modern offsite construction techniques ...]elements such as the walls, roof or floors. They would be transported to site via a lorry and installed with a form of lifting equipment in their desired location. These are then able to be assembled on site into a complete structure. This method is seen as a major time saving exercise, but also one in which we improve the accuracy of the components. The ability to create these components in a controlled environment allows us to limit the amount of variables that can have an effect on the build, such as weather conditions and time constraints on site. These systems can also be very unique and tailored towards the design of the architect. These are all points that are key to the project on Maritime Quarter. CM Staff, 2022

A case study on ‘The Mall Apartments in Ealing’ showcased how beneficial off site construction, and in particular the panelised system was to the project. A 9 storey development ‘took shape that showcased how panelised off-site solutions can overcome urban challenges and provide homes for underserved areas’ (Intrastack, 2022). The logistics of this project being quite similar to the Maritime Quarter, I feel as though it is a fair comparison, and it raises valid points in supporting the panelised systems. ‘By having all the components meticulously panelised, stacked, and prepared well in advance, delays were minimised, and the installation process for the tall, narrow building was able to go ahead without delays. This approach ensured that the installers’ productivity remained high, playing a crucial role in efficiently delivering the structure.’ (Intrastack, 2022). 
Though panelised systems to come as panels, there is still a need for on site installation which can leave some room for error, this can also increase the margin for other restrictions to have an effect on the final build. Though these do pose as negatives on the method of construction, I feel as though it gives a good balance of customisation and on site efficiency. 
[bookmark: _Toc184977294]Volumetric Construction
Whereas panelised systems are typically  2D prodcust assembled on site, volumetric construction is a 3D product. These modules are manufactured to whatever stage the client or architect chooses. This can range from 1st fix of trades, right the way through to finishes being installed prior to the module arriving on site. In doing this, it is possible to mass produce the same design across many different aspects of the build, making the system ideal for buildings such as flats or other high rise accommodation. The main benefit of this is the speed of construction. This gives the contractor the opportunity to install these without other variables that crop up on a construction site having an effect. Variables such as staff absence and weather will not effect the delivery of the project at hand. 
A report from Buildoffsite looked at the improved efficiency of time on site between on site construction and off site. They found a ‘50% reduction in the overall time from inception to completion for new build and refurbished assets’ (Buildoffsite, 2015). Though speed of construction is not the main concern of this project, an efficient project can result in a better overall build. Looking at the build from a environmental standpoint, they also found a ‘50% reduction in greenhouse gases emissions in the built environment’ (Builoffsite, 2015).
[bookmark: _Toc184977295]Foundations
The foundations of a building are controlled by the ground conditions, this will be the case with the block of flats in the Maritime Quarter in SA1. With off-site construction the foundation must provide the stability to support pre-fabricated elements. The choice of type of foundation will depend on factors such as building load, design requirements and ground conditions. 
[bookmark: _Toc184977296]Pile foundations
Pile foundations are ‘long, slender, columnar elements typically made from steel or reinforced concrete, or sometimes timber. A foundation is described as 'piled' when its depth is more than three times its breadth’ (Designbuildings, 2022). This method is used when the ground conditions are ‘when the top layer of soil is not strong enough to support the weight of a building, or when other conditions make it necessary to transfer the weight to deeper, more stable layers’ (geobear, n.d). Piles offer a high load bearing capacity to the structure, which would be ideal for the structure proposed. Due to the loading of the luxury flats. 
Another benefit of using this method of foundation, would be to tie in the heating source along side the structural aspect. By incorporating geothermal piles, this would offer the opportunity to improve the environmental aspect of the building. ‘Structural piles are turned into heat exchangers by adding one or more loops of plastic pipes down their length. (Designbuildings, 2022). Long term this could prove beneficial both financially, and from a lack of maintenance standpoint. ‘Due to low temperatures and pressures and the fact that the absorber pipes are embedded in concrete, there is virtually no risk of pipe damage or groundwater pollution’ (Designbuildings, 2022). 

[bookmark: _Toc184977297]External envolope
The façade of the building is very important to any building, but particularly for luxury flats. The client will want the final product to be aesthetically pleasing from the outside. In recent years there have been a wide range of different materials on offer to make the building stand out. The key to the perfect external finish, is one that is efficient, looks aesthetically pleasing and durability.
[bookmark: _Toc184977298]Cladding
There are a range of claddings on the market ranging from budget friendly to being expensive. With the nature of this project being a luxury build, a high end rainscreen cladding would work well along side glazed areas. Rain screen cladding is a multi layerd façade which protects the structural integrity of the build, whilst offering an aesthetic finish on the external skin. The system consist of a layer of cladding, a ventilated cavity and the external wall of the build. This offers a long term, maintenance free solution and gives a sharp look to the build. 
The aesthetics are not the only benefit to the cladding system, the it also offers a durable solution to the weather. ‘The materials used in rainscreen cladding are often designed for long-term durability. Aluminium, fibre cement, and composite panels are known for their resistance to corrosion, rot, and impact’ (Vulcan, 2024). With the build being high rise, it’s important to consider the maintenance. With a cladding such as timber, though it is a sustainable material, the location would prove a problem for that type of façade. With the proposed location being close to the coast, it is vital that the façade can weather the elements. The build would soon look run down with a form of cladding such as timber. Many modern cladding panels are recyclable which is a benefit, along with the fact that the cladding reduces operational carbon emotions through energy efficiency. According to a report from EdenFacades, ‘Correctly fitted rainscreen cladding can cut energy use by 30 to 40%, rapidly recovering your investment and helping you achieve your sustainability goals’ (Edenfacades, 2024).
[image: ]Combining the cladding with a curtain walling system with larger panels of glass would add the cutting edge look that the client desires. ‘Panellised curtain walling uses large prefabricated glazed panels, which generally span between structural columns’ (NPSA, 2019). They offer a sleek surface which will stand out in the Maritime Quarter. The client wants the proposed building to ‘stand out and be unique amongst its surroundings’, the combination of cladding and glazed curtain walling will be a contrast to the current look of traditional brick buildings. In comparison to masonry, rain screen cladding are able to be produced using recycled materials, this will be of consideration to the client due to its sustainability aspect. Alamy, 2018

[bookmark: _Toc184977299]Building services
The services of a building are an essential aspect to get right at the design stage to ensure a high level of safety and comfort of the occupants. With the client looking for a luxury standard to the build, it would be possible to use forms of artificial intelligence and other smart systems to ensure these targets are met. In order for the building to utilise its services optimally, there would need to be a smart programming system to ensure that resources are not being wasted. Artificial intelligence would work in this aspect, in analysing patterns of energy usage and external conditions to effectively control the heating and cooling systems. Products such as AI thermostats ‘adapt to users’ behaviors’ (Brite, 2023) will allow for resources to be better utilized. 
In order to heat the building efficiently and sustainably, a modern system such as heat pumps and underfloor heating could be used. By utilizing the ground source piles installed, along with air source heat pumps & PV panels on the roof could make the building very efficient. In creating a stand out building, it is not only important to make the steps forward with the aesthetics, but also to the functionality pf the building. In creating a near self efficient build would earn the building a good EPC score and put down a marker for future projects in the Swansea area. The underfloor heating would distribute the heat through the building more evenly, whilst also being more suitable for heat pumps ‘Underfloor heating is a good match for heat pumps because it's more efficient when run at lower temperatures, which is a heat pump's specialty’ (IMSHeatPumps, 2018).
[bookmark: _Toc184977300]Summary
[bookmark: _Toc184977301]Construction method
Panelised System
Reason – Speed of build, offers more design flexibility than volumetric construction
[bookmark: _Toc184977302]Foundation Type
Geothermal Piles
Reason – More suitable for high rise buildings, able to tie in the heating system with the foundations
[bookmark: _Toc184977303]External envelope
Rain screen cladding & curtain walling
Reason – Most of the surrounding buildings in the Maritime Quarter are masonry build, this would add a more modern look. More sustainable approach than masonry.
[bookmark: _Toc184977304]Building Services
Ground source & air source heat pumps
Reason – In an attempt to improve the environmental impacts but also the efficiency of the building. This will offer opportunities to incorporate smart technologies and AI.
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