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1. Introduction
This is a report on a selected concrete framed building from anywhere within the UK, I am researching elements of its original design and the method of its construction. I will also be analysing the framing material in specific areas, discussing the negative impact of the concrete production process and finally I will be presenting a set of results from a sieve analysis and plotting them onto a graph.
The concrete framed building I have chosen to report on is the National Theatre, London. It is a performing arts venue near waterloo bridge. The building houses three different theatres inside of the building. The building was founded by Laurence Olivier and designed by architects Sir Denys Lasdun and Peter Softley. 
National Theatre, London. 
This Photo by Unknown Author is licensed under CC BY-SA


1.1 Architecture & Design
I would like to discuss the architecture of this building as it is a unique style and I like the design. As said, the main architect on this project was Sir Denys Lasdun. At the time this was designed (1976) there were mixed opinions on the buildings design due to general external aesthetic of the building, it was described as "a clever way of building a nuclear power station in the middle of London without anyone objecting" (LA Times Archives,2001). The design and aesthetic are commonly named the ‘Brutalist’ style, this aesthetic peaked in the early 1970s but began to decline towards the late 1970s. it is also a common theme in London with many other buildings being concrete framed with the brutalist style.
1.2 Method of construction
The construction work was conducted by Sir Robert McAlpine. They used rough cast concrete as the interior and exterior, this concrete was cast in formwork ‘a temporary structure used to shape and support freshly poured concrete until it gains strength’ (Concrete Society,2025) it was untreated, pale grey concrete. Once the concrete would dry, they would remove the wood, and the strength of the concrete would be able to hold the desired shape. The use of concrete was chosen for its acoustic properties and durability. The budget to work with was £1,000,000 which was authorised by parliament in 1949 which is probably why concrete was used as it was considered an affordable material at this time. As you can see from the photo above, they constructed concrete cantilevered balconies to match the general aesthetic of the building. Most of the building was constructed using traditional reinforced concrete but some backstage areas included RAAC concrete which is less durable and has a lifespan of around 30. This was recently surveyed and considered to be safe for the time being.
2. Analysing the framing material in specific areas
[image: Royal national theatre / denys lasdun]
2.1 Strength, Durability & Climatic Resistance
The National theatre is in the heart of London; this is a key factor in terms of climatic resistance but also different in this scenario as the building is constructed of untreated concrete in an area that has consistent wet weather. For most concrete buildings, the prolonged exposure to rain on the concrete can cause a chemical reaction called carbonation which gradually reduces the PH levels in the concrete, leaving the concrete to slowly deteriorate (this is also common in structures made with limestone). 
However, the national theatre has what is called a ‘béton brut’ finish translating to ‘raw concrete’ which was found to be extremely durable to these conditions. In addition to this the durability of the building was not achieved using traditional methods like waterproofing. It was solely reliant on high quality concrete and skilled workers, and it is the main reason of the longevity of the building to date, the quality of the concrete was so impressive it was awarded ‘Outstanding Merit in the use of concrete’ (Shalom, 2024) by the concrete society. I think the longevity alone goes to show the structural strength of this concrete and how it was extremely far ahead of its time.

2.2 Time, Labour, Programme and Cost when compared to steel framing.
Time & Programme
When comparing concrete to steel framing both aspects have positives and negatives. Starting on programme, Concrete goes through a long stage of production as it needs specific ratios in the mix to meet required strengths to hold up the structure. As seen in the national theatre formwork was used, once the concrete is poured for it to fully Cure it reaches maximum strength after 28 Days, so this is a long production process. On the other hand, the steel frame production will have a design stage on site, once this has passed steel frame fabrication can begin this is where steel frame construction ensures precision and reduces the chances of errors on site. However, I believe the time for production on a scale of building like the national theatre would be around the same, just slightly less risk with steel being produced in a controlled environment.
Labour
When constructing/building with concrete the intensity of the labour can be extremely high as it is physically demanding and work commonly involves loading, carrying and transporting materials which are heavy. Working with concrete is also time critical as once it has been poured it has limited time before setting meaning everyone must stay focused. Alternatively, Labour associated with steel frame is much more moderate because production (Fabrication) can be done a lot earlier before works begin, this is really the only part that is labour intensive as it is manmade by welders. When works start labourers rarely need to manually lift heavy items because the mechanical lifting and machinery does the hard part. I think overall concrete needs much more distributed labour to make sure it is the correct mix and desired strength. However, steel frame has bigger risk in the design and manufacture stage and there is finer margin for error.
Cost
Additionally, there is a cost associated with both construction methods. Traditionally Concrete would be considered affordable as it was a common construction method during older time periods. Although in recent years although the cost of material of initially more expensive the use of steel frame structures has saved ‘20-30% labour costs’ (Weight and Weight,2006). In the market the data shows that both methods of construction would be considered volatile in cost. For example, in Dec 2025 UK steel reinforcement bar prices fell by 8.1% and ready-mix concrete prices rose by 4.3% in 2024-2025.
References for Cost data
Concretemath.co.uk. (2025). Regional Price Variations | ConcreteMath.co.uk. [online] Available at: https://concretemath.co.uk/cost-information/price-guides/costs-guides-regional-price-variations/ [Accessed 26 Feb. 2026].
[bookmark: _Int_YOqZPMx5]MARKET UPDATE AND GUIDANCE ON EUROCODE UPDATES COSTING STEELWORK #31. (n.d.). Available at: https://www.steelconstruction.info/images/f/fb/Costing_Steelwork-31.pdf [Accessed 26 Feb. 2026].

2.3 The frames ease of assembly and the potential ease of its adaption to different building shape and building use, within the life cycle of the building.
[image: ]
The national theatre uses a reinforced concrete frame. As previously discussed, it has irregular, layered terrace forms with cantilevers and more. The casting of the concrete on site allowed the contractors (Sir Robert McAlpine) to create the complex shapes of the brutalist design. Aswell as this, using concrete for the frame, terraces and most of the building meant that fewer scopes/types of work and the option to work just with concrete meant that the coordination on site alongside the programme would have ran smoothly. In this situation the adaptation to the different shapes was very feasible because the concrete can be moulded freely using the poured mix into the desired shape using formwork. When discussing the adaptability to the change of use, the reinforced concrete is less adaptable. When trying to change or cut a different shape it can be slow Aswell as structurally complex. Upon research the national theatre had renovations however it was described expensive and structurally challenging.
2.4 The problems faced by the integration of services provision, and how these problems are overcome.
integrating building services within a concrete structure like the National theatre be challenging as reinforced concrete walls and slabs are difficult to penetrate once cast, The National theatre had urgent infrastructure upgrades due to the original building systems becoming outdated ‘The investment will replace failing end-of-life theatre systems’  (www.nationaltheatre.org.uk, 2024) as stated above the problem was overcome by renewing end of life services to enhance the quality of the services as they were outdated. 
The renewal most likely consisted of Services such as electrical and fire alarm cabling, ventilation and air conditioning and plumbing systems. Another factor to consider for the National theatre would be the internal acoustics of the theatres to maximise and make the most efficient volume whilst the plays go on, this will also have to include how you will integrate electrical systems and reduce the noises of pipes to have the best ambient sound levels.
2.5 The specific challenges faced at the point of the building’s potential demolition, at end of life
This Photo by Unknown Author is licensed under CC BY-SA

The demolition of the national theatre would present several different challenges due to many varied factors, firstly as previously mentioned the national theatre is a reinforced concrete structure externally therefore the initial dismantling of the building would be slow due to the strength of the concrete. Due to the building having the multiple levels and sections this means there would need to be an action plan on what part of the building is removed first as there is the risk of it all collapsing if the base is removed.
 
Furthermore, due to the location of the building being next to the river Thames and pedestrian routes this would limit the access for machinery to be involved in the demolition. One of the biggest factors would be that due to the building being as old as 1970s it is highly likely that the internal structure and external contain either asbestos or hazardous materials. In addition to this the demolition would pose a threat to the environment due to the risk of concrete rubble which as discussed above could be mixed with materials like asbestos.
3.Discuss the negative impact of the concrete production process, in terms of community and the environment.
[image: ]
Concrete production has negative impacts on both environment and communities. This is firstly due to the cement manufacturing process which is the most polluting stage. Concrete is ‘responsible for over 7% of global carbon emissions’ (Bandera, 2024), this is very harmful to the earth environment and improving the climate change of the world. It could also be argued that concrete is damaging ecosystems, Habitats, and biodiversity due to the amount of sand, gravel and limestone gathered/mined. 
When discussing the impacts concrete has on communities, the immediate impact leans towards health risks. When producing cement the pollutants can cause; ‘inflammation of the lining of the lungs, reduced lung function, and respiratory symptoms, increased susceptibility to respiratory infection, premature mortality, aggravation of cardiovascular disease’ (Global Efficiency Intelligence, n.d.) as seen in the above statement if you are in the area whilst cement is being produced, there Is a health risk. I believe the risk for communities would be that if there was a concrete production facility within the vicinity of your village/town, over a longer period this may become a health risk as it may not contribute quickly but slowly cause damage over time.

4. Sieve analysis results (The following particle size distribution was obtained from a sieve analysis on an ‘all-in’ aggregate used for concrete production.)
The following particle size distribution was obtained from a sieve analysis on.
an ‘all-in’ aggregate used for concrete production.
The original sample size was 1250g.
4.1 Complete the table to obtain % passing each sieve.
	Sieve Size (mm) 
	Mass(g) 
	% on sieve 
	% Passing 

	125 
	0 
	0 
	100 

	75 
	0 
	0 
	100 

	63 
	0 
	0 
	100 

	37.5 
	120 
	9.6
	90.4

	720 
	137 
	10.96
	79.44

	10 
	143 
	11.44
	68

	6.3 
	105 
	8.4
	59.6

	3.35 
	45 
	3.6
	56

	2 
	130 
	10.4
	45.6

	1.18 
	63 
	5.04
	40.56

	0.6 
	105 
	8.4
	32.16

	0.3 
	102 
	8.16
	24

	0.212 
	109 
	8.72
	15.28

	0.15 
	98 
	7.84
	7.44

	0.063 
	55 
	4.4
	3.04



4.2 Calculate the percentage of fine and coarse aggregate in the mix.
	Fine aggregate <4.7mm
	40.40%

	Course aggregate >4.7mm
	56.56%

	Silt <0.063mm
	3.04%.



4.3 Plot the particle size distribution on the graph handout. 
[image: ]
4.4 Comment on this sample aggregates particle size distribution and suitability for direct use as an aggregate.
After analysing the grading of the sample aggregates the grading of 40.40% Fine aggregate and 56.56% Coarse aggregate is a typical result of an ‘all in aggregate’ an aggregate which means that this contains a balanced level of course and fine aggregates. In relation to the 3.04% of silt content, it falls in the category of accepted silt content which is 3-4% according to BS 882 / BS EN 12620. Overall, this would be suitable for direct use for general concrete production.
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