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[bookmark: _Toc480378952]Introduction
[bookmark: _Int_e4plRAFm][bookmark: _Int_ZpQKOzPU]This assignment will be split into four sections. For the first segment of my assignment, I will be discussing the Barbican Estate located in London, making reference to methods of its construction and sharing knowledge on the elements of its design. The second part of my assignment will be directed towards analysing the use of concrete frames, their benefits and complications and concluding with potential issues faced with the longevity and demolition of these frames. For section three I will be discussing the effects that the production of concrete has on communities and the environment, providing figures to support my points. I will then conclude with section four which will be data focused in which I will be implementing data into a graph and complete a sieve test with the relevant data.

[bookmark: _Toc240553399]Section one
The Barbican estate, located in central London, is a post war, grade II listed development that consists of around 2,000 flats. It is a residential development that was erected in the early 60s until the mid 80s. It is described as a mini city within a city and still to this day divides opinions between architects on its integrity and ability to stand strong. According to Barbican (2023), the estate was conceptualised by three main architects, these being Chamberlin, Powell and Bon. The site of the estate was completely decimated by the blitz during the Second World War and was seen as wasteland, however, the previously listed architects believed the site had promising characteristics. The Barbican estate now is home to over 4,000 residents, with 2,000 flats across a 42-story building, a church, a library and an artificial lake. The entire 35-acre site is made primarily of concrete with concrete framing being the main framing material for each aspect of the estate. According to the research of (chesherj, 2024) the Barbican estate consists of 13,000 acres of concrete and was originally proposed to have been marble cladding, however, this idea had been rejected due to price. But what made concrete the winning factor? It boiled down to cost effectiveness and concrete's ability to contrast heat.


[bookmark: _Toc735356015]Section two
Concrete frames have been integrated into the construction industry in recent decades because they are effective across several categories. Concrete frames are often seen as a crucial step in construction projects. With concrete becoming a more dependable and reliable material within the industry, it is no surprise that framing with it has become more popular since its first implementation. 
For example, the Barbican Estate in London, the entire site comprises of concrete framed structures that spread across the 13,000-acre site in different forms. In London, where heat is rare but intense, the material needed for a project of this nature would need to be durable, sustainable and cheap due to the sheer size and physical nature that comes with the project. Due to the nature of the Barbican, the concrete at the site would need to be extremely strong to withhold tonnes of pressure from the 42 multi-storey flat block where over 4,000 people reside. Concrete is extremely durable and performs well in rainy conditions if proper care is taken during the first construction of the build. 
Concrete frames becoming more popular in recent years have also begged the question, are they worth it? We'll, the most used framing material to date is steel frames. Steel frames are often seen as more reliable, easily sourced and stronger by many developers hence why they are more commonly used. However, they can potentially be more expensive to produce, based on the size and amount of steel you need for the project and can be more difficult to erect at the site of the build of course depending on how easily accessible the site is, often requiring crane lifts which then adds expenses and takes up more time setting the frame of the building up. Steel frames are also not inherently fireproof, which concrete framed buildings are, often adding expenses to the project. In comparison to this, concrete acts as a reliable material for framing buildings as it is often cheaper and could be exact when first framing out the building. Steel frames are often cheaper to source in comparison to concrete. According to research, (in, 2025), steel framed buildings are often less labour intensive and are easier to manage. 
Steel frames in comparison to concrete frames may be easier to erect and assemble at the site, however, if they are not produced right from the manufacturer, the project can be halted until new pieces can be manufactured. In comparisons to this, where concrete framed buildings are formed at the site rather than externally and then taken to the site, room for error is greatly reduced, thus making concrete frames slightly more enticing to developers due to its adaptable nature. Another benefit of concrete framed projects is the complexity of the design and concrete's ability to adapt to it. With infrastructure becoming more modern and developers looking for ways to make their buildings look up to date and new, they will often incorporate cures or unusual shapes to their builds, this is why concrete is good because it can adapt to any shape and can easily be modified once solidified making it a good material for reducing errors and being easy to mould depending on the client’s desire
Concrete framed building are often seen as more of a risk to developers due to the integration of services. What this means is when a building is erected, when crucial services are incorporated into the design they must be connected to the framing of the building. Concrete frames are seen as risky due to cracks forming during service integration. for example, air conditioning systems being installed and needing to be drilled into the framework of the building. According to (jonnyhough, 2025), concrete framed buildings are good for service integration, but careful planning must be taken by ensuring concrete is laid correctly and the integration of services runs to allow the structure to not crack or fail under the pressure of the services being installed and the holes being drilled into the framework.
Concrete often poses several risks at the end of a project as it requires careful planning on how it will be taken down. When a past project mainly consisting of concrete, demolition crews often need to take extra care when taking the building down due to the harmful chemicals released when concrete is crumbling and the dust that comes from the site.


[bookmark: _Toc240001842]Section three
Concrete has been integrated into the construction industry for several decades and has seen massive developments in improving its durability and performance for the rapidly developing world of infrastructure. While concrete has its advantages, the main disadvantage that hinders its use is the damage it causes during its production on the environment and communities. Just some of the effects that concrete production has on communities and the environment include an increase in CO2 emissions, destruction of habitats, pollution of water sources, risks to humans who are involved in its mixing and high-water consumption. It comes as no surprise that the production of concrete comes with its risks, but not everybody is aware on how much it affects the environment. According to an article published by Kunak, 2022-updated 2025, the production of concrete contributes to “8% of global emissions”. This is primarily due to two key factors, the amount of fossil fuels that are used to produce components of concrete ingredients and the machines used to produce concrete but also the chemical fumes that are released during the production. While the production process primarily emits the most common form of pollutant which is CO2, it also releases other harmful toxins into the atmosphere like Nitrogen Oxides (NOx), Sulphur Dioxide (SO2) and Volatile Organic Compounds (VOC). According to Statista (2024) global emissions due to the production of concrete have skyrocketed by around 1425 million metric tons in 60 years (1960-2020), see figure 1. When more harmful chemicals and gases are released into the atmosphere, the earth’s ozone layer becomes thinner, thus making the sun stronger in projecting its rays onto the earth. With harmful chemicals being integrated into the production of concrete, its production contributes to an already critical concern of rising global temperatures. Concrete production poses as a significant threat in increasing global warming due to the rapid increase in production in recent decades, see figure 2 produced by Richie and Rosado 2024. The second reason concrete production is problematic and has negative effects on community is the process’s water consumption. According to Science Museum (2021), the production of concrete is responsible for around 10% of industrial water usage. Water consumption to this scale is an issue due to water sources from deprived areas being taken to produce concrete, affecting how many people have access to clean water for drinking and hygiene purposes. According to Truscott (2023), by 2050, around 75% of the water used for concrete production will occur in already deprived areas. This is an issue because deprived communities will not have access for water to consume, use for hygiene and will not be able to grow food, thus creating an ethical and moral dilemma of violating human rights. A final reason for why the production of concrete has negative effects is the destruction sourcing the materials for concrete has on habitats. When concrete is sourced, raw materials such as limestone, sand, clay and gravel are needed. during the extraction of these materials, heavy machinery is required, thus disrupting the local environment and causing a decline in biodiversity by causing irreparable damage to the habitat in which the materials were sourced in. Overall, concrete production greatly harms communities both directly and indirectly, but it has a more large-scale impact on the environment.
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[bookmark: _Int_5r94F7GT]Working out percentages for coarse aggregate, fine aggregate and silt from the ”all-in aggregate” concrete mix for this task:
. The total percentage of coarse aggregate in the mix was 40.40%
. The total percentage of fine aggregate in the mix was 56.56%
. The total percentage of silt in the mix was 0.04%
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Sieve Size (mm) Mass (g)| % on sieve| % on passing
125 0 0% 100%
75 0 0% 100%
63 0 0% 100%
37.5 20 9.60% 90.40%
20 37 10.96% 89.04%
10 43 11.44% 88.56%
6.3 05 8.40% 91.60%
3.35 45 3.60% 96.40%

2 30 10.40% 89.60%
1.18 63 5.04% 94.96%
0.6 05 8.40% 91.60%
0.3 02 8.16% 91.84%

0.212 09 8.72% 91.28%
0.15 98 7.84% 92.16%
0.063 55 4.40% 95.60%
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Global cement production

The growth in global cement production has slowed over the
last decade after rapid growth in the 1990s and early 2000s.

Growth has slowed
® over the last decade

4 billion t

Cement production doubled
from 2003 to 2013

3 billion t

2 billion t

1 billion t

ot
1926 1960 1980 2000 2023

Data source: United States Geological Survey (USGS) ccBY




image2.jpg




