


Introduction 
This report will provide a detailed overview of the Crown Place. Information such as the cost of the project, the construction type, analysis of the building materials used, and the adaptation of the building will be explained throughout. 
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[bookmark: _Toc152856639]Description of Crown Place
The Crown Place is a concrete frame building which provides 638 provisions to accommodate students. The building is located on the coast of Swansea in a marine environment. Crown Place is a perfect representation of a new build with 5 parts to the building with different storey levels.
[image: A building next to a body of water
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[bookmark: _Toc152856640]Adaptation of the building at the end 
The purpose of the build for the Crown Place was pacifically for student accommodation facility housing 638 students in a mixture of studio & ensuite high quality rooms with shared kitchens and social spaces. The modern facility includes private dining and quiet study rooms, karaoke and cinema room, gymnasium, games room, social study and retail area. 

[bookmark: _Toc152856641]Building services and provisions 
The frame of choice was chosen to hold the weight of the building to ensure that the large span was equally distributed into the foundations to ensure that the building was structurally stable. The building did not require fire treatment as concrete is a fire-resistant material, but fire exits, alarms, signage, smoke detectors and sprinkler systems were fitted around the whole building.  
The positioning of the internal staircases was designed to ensure that the natural lighting coming in through windows would be used efficiently to light the stairwells, so that the usage artificial lighting would be kept to a minimum. 
Extensive MEP (Mechanical, Engineering, Plumbing) was carried out throughout the whole building. MEP is a critical part of the construction phase as without it the building would not be able to function which would mean that the building would not be habitable. The MEP installation of the building included electrical installation, fire alarm systems, drainage systems, water supply, ventilation, heating and air conditioning. (What is MEP in construction? 18/06/2023)

[bookmark: _Toc152856642]Design process and complications 
Planning was achieved on 638 bed spaces. The architect was tasked by the client to maximise the space of the building, and this introduced a series of multiple occupancies which were distributed vertically across three floors. The benefit of this was that internal staircases could be utilised where natural daylight could be given.
The water table for this project had to be considered due to the environment around the site being a marine location. The basement was classed as a classification one and in regard to the water table a waterproof concrete mix was used to suit. Throughout the design process the height of the building was a major point that had to be considered as the size of the columns and beams would impact the height of the building and this is one of the reasons why a steel frame wasn’t chose. 
The main complication for the build of this project was that the original company who had won the work ended up falling through, which delayed the project whilst wating for another company to come in and complete the works. Another complication was getting the number of units correct as planning was given for 638 units across a longer span hence why the levels of the whole building vary. The water table also had to be considered which reflected the design decision.
One of the complications in regard to access to the site was that on the one side of the project there was a water course and on the opposite side there was a main access route so deliveries to site were quite complex. 
Throughout the project the riverside walkway which is on site had to be kept open to ensure that pedestrians could walk through, this caused minor complications. 

[bookmark: _Toc152856643]Can the building be recycled?
The building has the potential to be recycled into a residential building, flats, or a hotel but extensive works will need to be completed to achieve these new provisions within the building. The building materials can also be recycled if for any reason it was to be demolished. 

[bookmark: _Toc152856644]Adaptation of the building when compared to steel
Steel and concrete are both widely used materials in the construction industry and both of the materials have their properties and disadvantages. The choice of material (concrete) is chosen depending on what is best suited for the environmental exposure, design, and weight of the building etc. the choice of material was based on the specific requirements of the project and one of the main focuses was the height of the structure.
Relating to the project concrete frame was the best choice of material for the design due to during the design phase it was the most competitive way to construct (Langstone Construction). Another major factor which impacted the choice of concrete over steel was the height of the building, the client didn’t want an overly large standing building. If a steel frame structure was the choice, then the bulk of the steel would’ve ended up adding at least 5m on to the building due to the combination of steel beam depth and floor depth above (concrete & screed). The weight of the steel pushing into the foundations were also considered and compared against concrete frame and the weight of the steel potentially could’ve caused the foundations of the building to fail. 
A steel frame structure also wouldn’t have been cost effective as the steel would’ve needed to be fire treated and also treated to be exposed in the marine environment. Whilst concrete is fire and weatherproof, it was the best suited material choice for the environmental exposure in the location. Steel reinforcement was positioned within the formwork before the concrete was poured to provide extra support to the concrete. Without reinforced steel it is likely that a concrete frame could stretch from tensile pressure. (DWR Reinforcing and Steel Structures, 02/07/2023)

[bookmark: _Toc152856645]Is the building extreme or not?
The Crown Place would currently not be considered as an ‘extreme building’ nor would it have been at the time of construction in accordance with the government legislation criteria the building will not be considered extreme until the new legislation comes into force in Wales in January 2024. Once the act comes in then it is likely that the building will be considered extreme as it is a residential complex that is also partly constructed of 8 storeys at the North Tower. The building safety (description of higher-risk Building) (design and construction phase) (Wales) Regulations 2023, November 29th, 2023

[bookmark: _Toc152856646]Original methodology and design
The crown Place is a cast in-situ concrete frame on piled foundation solution, reinforced concrete slabs, SFS with face brick external façade, aluminium doors, windows and curtain walling with a hot-melt asphalt roof covering. The building is spanned across a maximum of 8 storeys and minimum of 6 storeys across 5 different sections of the building, this design worked best for the number of rooms which were required. The best suited design layout for the project was –
The North Building which is constructed of 7 storeys.
The North Tower which is constructed of 8 storeys.
The central tower constructed of 7 storeys.
The South building with 7 storeys.
The South tower with 6 storeys.
The different storey lengths worked best due to the large span of rooms across the building. 
The attached image below shows the different elevations of the building and the five separate sections. 
[image: A screenshot of a computer

Description automatically generated]
Langstone Construction, 16/03/2023
[bookmark: _Toc152856647]The frames ease of assembly 
The building was constructed from the ground up, the ground floor slab was set in place ready for the columns to be fitted for the floors above. The maximum floor area that was permissible meant that the floor had to be poured in three separate concrete pours. The prefabricated staircases were fitted in advance along with the lift cores to allow the building to be constructed around them.
The project had two tower cranes installed for the full duration of the project to ensure that all of the lifting could be completed, and both of the cranes were fully utilised throughout. 
Due to the amount of concrete which needed to be poured a decision was made to have a static pump permanently fitted on site to ensure that a high level of concrete could be poured, and this allowed the project to run smoothly.

[bookmark: _Toc152856648]Cost to build
The total cost of the building including construction phase and design fees was £52.5m. The budget for this project went over due to complications with the first contractor going bust and problems along the way which cost the client. (Langstone Construction)
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[bookmark: _Toc152856649]The frames likely durability and climate resistance, given the environmental conditions the site is exposed to
All of the materials used to construct the building were considered and chosen carefully to ensure that they would meet the needs not to fail in a marine environment with heavy rain conditions throughout the winter period. 

[bookmark: _Toc152856650]Original production process of the materials used and impacts that this process would have on the social and ecological environment.
The concrete used throughout the project was always supplied by local businesses and from a social point of view it was keeping work within the local area. Due to the project being right next to a watercourse there was always a risk of the concrete running into the river/drainage channel, the site was inspected, and control measures were put in place to avoid environmental damage. Throughout the whole project the concrete waste was kept to a minimum if there was any wastage. Although the raw materials such as cement and aggregate didn’t always come from local suppliers and often came from further afield. The biggest environmental impact would’ve been caused by the carbon dioxide emissions given off from the cement which is mixed to create a concrete mix. Although this is a disadvantage to the concrete frame, there were strategies in place to keep the environmental impact to a minimum level. 
The steel used to produce the reinforcement was all sourced within the UK and where possible supplied in the majority of the cases by local businesses. All of the steel work was delivered to site loose and fabricated in position or adjacent to on site. The harmful side to environment in regard to the steelwork was that the steel had to be heated/melted down to gain its shape etc.
The temporary formwork materials were utilised many times for each column within the building, the majority of the materials were used multiple times to ensure that there were no unnecessary costs and less wastage. 
The staircases designed for the project were precast concrete staircases which were manufactured off site and delivered ready to be installed. This method of construction is referred to as ‘prefabrication’ and it saves time onsite whilst also being referred to as a ‘cheaper’ method of construction in comparison to traditional methods in most cases. (The monetary and non-monetary impacts of prefabrication on construction, MDPI, 07/04/2022)
As the environment is considered a ‘marine environment’ the materials had to be considered to ensure that they were suitable, for example aluminium windows were installed with a treatment to ensure that they were suitable for the environment exposures in the area. Langstone Construction (October/November 2023) 
Metal stud and plasterboard partitions were used for the internal fit out of the building. The ceilings within the building were constructed in two separate ways, however both of the methods are very. The methods used were suspended and MF. A suspended ceiling consists of tiles being attached to a metal grid and MF ceilings are designed by fixing plasterboard to the frame of the ceiling. (MF, 01/02/2022)

[bookmark: _Toc152856651]Social and environmental sustainability 
From a social sustainability perspective point the project provided a lot of work for local people based in and around Swansea for over 2 years. Whilst the scheme was in phase money was being spent locally mostly every day.
From an environmental sustainability perspective point if the building was to be demolished at the buildings end of life span, then the materials can be recycled or there is a possibility of the materials being salvaged and used elsewhere. The SA1 area is also a brownfield site which has a had a lot of work done to upcycle the site to make use of the space. The land was originally a ground level openair carpark. (Langstone Construction 2023)

[bookmark: _Toc152856652]Conclusion 
In conclusion, concrete was the best suited material for the frame of the building due to its ability to hold structures well. The frame of the building needed to be able to hold and distribute the weight correctly not to put too much weight on the foundations of the building; The building was designed to equally distribute the weight of the structure across the total span of the building to avoid foundation failure. Although concrete isn’t considered to be a sustainable material, the industry continues to work towards making a more sustainable method of concrete as it a highly used material. The overall design of the building and materials used work well for the location and the surrounding environment.
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