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2. Introduction to the report
This report will examine the viability of building a complex of upscale apartments in Swansea's Maritime Quarter, a desirable area in the SA1 region. The project's goal is to create a distinctive, sustainable structure that is visually striking and addresses the site's particular difficulties, such as limited access and environmental concerns. Off-site building methods, cutting-edge materials, effective heating and cooling systems, and fire safety precautions—all within the framework of a dedication to sustainability—are among the important elements examined. The conclusions and suggestions presented here are intended to give the client a thorough road map for developing a unique, environmentally responsible landmark in this desirable neighbourhood.
























3. Site Analysis of Swansea Maritime Quarter
The Swansea Maritime Quarter is a vibrant, mixed-use waterfront area within the SA1 region, characterized by its marina, cultural attractions, and proximity to the city centre. It is a sought-after location for residential, commercial, and leisure developments, offering stunning views of the coastline and easy access to urban amenities. Although with all this being said the area definitely has its challenges when it comes to wanting to develop in the area.
Although the area is beautiful with many unique characteristics, the compact, urban nature of the Maritime Quarter limits space for on-site construction, storage, and heavy vehicle movement, emphasizing the need for prefabricated or modular construction methods which I will come into further into the report when we illustrate the need for off site construction as room is not in our favour when developing in the maritime quarter.
Also as the area is coastal there are many other issues which you need to think about which are different to developing further in land such as, high winds, salt exposure, and potential flood risks, requiring robust material and design choices, there is also the issue of ground being made up as further down the coast about 1.5 miles is the University which was made on entirely made up ground which then required the need for piled foundations, which could add cost and time implications to the project.
[image: ]With regards to Architecture, Sleek glass facades and older brick buildings coexist in the Maritime Quarter's mix of modern and traditional architecture. Any new construction must strike a balance between the area's aesthetic identity and modern design, this meaning that as you would like a unique look on the flats you would also have to include design which compliments the buildings that are in the surrounding area, which can be seen in the below image.
Marinas.com (2024)
As you can see from the above image it shows that all buildings already in the area have the same sort of characteristics such as brown bricks and slate roofs to name a couple, this might be something that could be included in the flats to give them the affect that they belong in the area, also In order for the building's design to be distinctive and blend in with the waterfront, creative and environmentally friendly envelope solutions are essential.
in terms of environmental and sustainability factors, the affect of the climate on the area is massive as with the coastal weather conditions, including heavy rain and salt-laden air, durable materials and energy-efficient systems will be a demand to enhance the buildings resilience to these conditions, whilst also helping the building last longer and have less maintenance requirements. Whilst trying to be energy efficient it could open the door to incorporate green building technologies, renewable energy systems and sustainable construction practices.
By addressing the site's challenges and leveraging its strengths, this project can create a landmark luxury development that enhances the Maritime Quarter’s appeal and aligns with its vision of sustainable, innovative urban living.
4. Off-site Construction opportunities
The process of producing building components off-site and assembling them on-site is known as off-site construction. Projects in constrained metropolitan settings with limited space and access, such as Swansea's Maritime Quarter, benefit greatly from this strategy. Three popular off-site building techniques which are used regularly in this industry are modular, panelised, and hybrid systems, all of which have their own advantages and disadvantages which are discussed in this report.
Firstly, I will discuss modular construction, this involves construction of entire sections of buildings such as rooms, apartment units & student dorms which it is Commonly used for now when building big blocks of dorms in tight restricted areas such as the location we have in Swansea Maritimes Quarter.
Advantages of modular construction include, it speeds up construction by up to 50% when compared to traditional methods of construction (Lawson et al, 2012) such as traditional blockwork which is not a very favoured option anymore due to the time delays that can occur, which are not found in modular construction. Another advantage is that modular buildings reduces on – site disruption as the building is brought in and placed in its position without the need for it to be moved, or the need for any other work to be done to the unit, which is ideal for restricted small sites such as areas in SA1, modular units are also built to a very high quality as they are built under factory – controlled conditions.
[image: Building Confidence When Specifying Modular Construction Projects | Elite  Systems GB]As shown in the image adjacent these modular buildings can be placed together to create a big area, this is ideal when construction classrooms and apartments, which applies to us in the situation.
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Although modular construction comes with many advantages as spoken about above they also have disadvantages such as, transporting large modular unit can a logistical challenge in narrow areas such as what we have in SA1, also with new legislation in place transport orders now need to be put in place when transporting items above 20 tonnes, this could have an affect when getting these units to site dependent on the weight of modular unit, this would also bring cost implications with it as transporting such big units would require big bits of equipment to load, un-load and also transport from factory to site, loading and un-loading could be a big issue as contract lifts will be needed which also bring additional cost. Modular units also do not have the flexibility for custom architectural design, this could be an issue if we were to use this type of off – site construction here as the brief illiterates a need for the building to stand out and be unique amongst its surroundings.
Other advantages include Weather-related delays in modular unit building are virtually eliminated by producing the modules in a controlled environment. Additionally, it gives employees more pleasant and safe working circumstances so they can be more productive and create better-quality products. Another advantage of modular construction involves storage of materials. When a site is tight on space such as the site in SA1, moving material around for different contractors is difficult, this causes disruption to work as labour will not be able to get to certain materials which is required. Lower labour costs are another advantage to modular construction as the units do not require much attention once set in place on site, only fit out would be required which would be tailored to the site itself. (Real Projectives, 2019)
Panellised construction is another variation of off – site construction, known as in the industry as Timber Frame it is a method which is used very often in the building of new homes in large quantity. With this method you get greater design flexibility compared to modular construction, this is due to Timber Frame contractors building the panels to your design and working with in the design of the panels.

[image: ]
(Staff. C.M, 2022)
As you can see above panels are construction to your design in a factory then delivered to site on an artic lorry, or ridged depending on height and width restrictions which we could have in SA1 due to the narrow road and the close proximity to other buildings. These panels can also be made with windows and doors already installed in factory, this would reduce labour requirements on site, although skilled labour is required to install the panels due to the need of having precise installation to make sure everything goes together as it should. The main issue with panelled construction used to be the lack of experienced contractors, this is no longer an issue with many contractors being able to complete the work in Swansea’s Maritime quarter such as, Lowfield, Freds & SO Modular to name a few.
A disadvantage to panelised construction could be that assembly when on site takes longer than modular units, although time can be a big factor when constructing a block of flats, you are gaining the opportunity to have more design responsibility on the entire build, which is something you do not get with a modular construction.
5. Suitable Foundation Types
Foundation types is all dependent on what time of building you are constructing, and the method of construction that you would like to attend too. For example, if you would like to go for a modular build which we have spoken about above you would have to use a foundation which would be capable of dealing with all the weight, therefore a raft or piled foundation would be more suitable.
There are also characterises such as soil condition, load – bearing capacity and durability to consider when deciding what foundation type to use. As this is a coastal area it suggests that there is a potential for soft, waterlogged soil, this would be an issue if you were to use a standard strip foundation as it might sink as you would have to dig quiet a depth down to get to some ground bearing soil which would be ideal for sitting a strip foundation on. As the location of the build is to be In the SA1 area there a tenancy for the ground to be built up using imported fill, this can be seen in all of the UWTSD building which all had to be piled to get down to a solid material which can take the weight of a foundation. 
As discussed, the foundation would have to support the weight of the prefabricated components whether it is a modular unit or a panelised system the foundation has to be strong enough to take the weight. I can see only 2 viable options for foundations in this area of Maritime Quarter Swansea, the 2 being piled or raft. Both have their advantage and disadvantages which can be seen in the below.

	Aspect
	Raft Foundation
	Piled Foundation

	

Suitability
	Moderate loads on relatively stable soil, might be an issue as un-sure of ground conditions but other projects in the area suffered with ground conditions
	Heavy loads or weak / unstable soil – Ideal for working in SA1 which is mainly made up of made up ground which is not ideal for building on top of

	


Cost
	Cost – effective, work can be undertaken by a groundworks contractor who would be on site completing other works anyway (Average £200 - £260 per m2)
	Higher cost due to extra material cost & needing to bring in a specialist to complete the works as a groundwork’s contractor would not be able to undertake piling works (Average £300 per m2)

	Construction Speed
	Faster – Less work that goes into constructing it
	Slower – Due to testing and drilling that has to be done

	

Load Distribution
	Uniform load distribution across the whole slab
	Can tailor the piled to take more or less load depending on ground conditions and where the building is at its heaviest e.g where steel / timber columns might sit

	Settlement
	Prone to uneven settlement in weak soils
	Minimizes differential settlement

	Groundwater
	Requires waterproofing in high water table area of the foundation, this would add a cost to the foundation
	Effective even in high groundwater levels which is known as they are commonly used in the sea



6. Superstructure
In terms of the external envelope as the client is looking for a distinctive appearance that will stand out in the Maritime Quarter of Swansea there are many options that we could go with, firstly we have a Glass Curtain Wall, this Is a non-structural glass façade attached to the buildings frame (Modular unit or panelised system), this method of cladding is often seen in modern high – rise structures.
Advantages would include providing a sleek, contemporary appearance & it can be integrated with energy – efficient glazing to improve thermal performance this would help with making the building efficient with less monthly expenditure. In terms of disadvantages there is a high initial cost with this type of curtain walling as it is not cheap, but there are many different colours and designs to pick from which would allow the client to have necessary free roam when choosing the style of curtain walling. Also, as it is glass then they might struggle with heat loss, which would then require advanced insulation to counteract this issue.
Another option is a cladding system such as metal, stone, timber or composite, this would also be able to be fixed directly to the frame of the building. With a wide range of materials, designs and colours to pick from this is a massive advantage of this type of product, it is also very lightweight compared to curtain walling which would reduce structural loadings. Going with a heavy material such as stone could be a disadvantage of a cladding system as it can increase construction complexity, but it would give a distinctive look in SA1. 

7. Passive heating and cooling methods

In terms of heating and cooling methods air source heat pumps would be a great option as they provide a renewable heating solution as it uses are from the outside to heat the home. MVHR would also be a great option to include, this would provide the house with a cooling method which makes the house a comfortable temperature all year round, MVHR does have its drawbacks though as it reduces the possible use of windows and doors as opening these could mess with the way the MVHR system works.



8. Conclusion
To conclude there are many different methods of construction that could be used in this instance, but the ones most suitable in the areas discussed would be, Piles for the foundation, glass curtain walling for the superstructure & for heating and cooling methods I would look no further than ASHP & MVHR units, they are new units which are being used all around walls for flats, houses and apartment blocks and are a very good option to have on this build.
[bookmark: _GoBack]Reasoning for piled foundations is quite self-explanatory, as the ground could be made up as other areas in Maritime Quarter are I would say that this is the best option to make sure the building has a stable foundation. For the superstructure as the brief wanted a sleek look that would stand out I think curtain walling is the best option as it is not used as much yet in this area and it would certainly stand out.
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