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The Burj Khalifa - Dubai, United Arab Emirates
The Burj Khalifa is currently the tallest building in the world and is in Dubai, United Arab Emirates. The Burj took 5 years to complete, starting in 2004 and finishing in 2009. Standing at 829.8 metres tall, it really is an architectural masterpiece and one of the biggest achievements in design and architecture. 
The Burj has a Y-shaped tripartite floor geometry, which I designed to optimise residential and hotel space while providing structural stability (Burj Khalifa, 2024). This design allows a central core that supports the height of the building but also gives a very aesthetically pleasing look to the building (Burj Khalifa, 2024). The design also has cultural influences as the inspiration for the tower comes from the Hymenocallis flower, a regional desert flower and gives a link to traditional Islamic roots (Burj Khalifa, 2024) this gives a link to Dubai and the surrounding areas which is important to the people of the UAE because the main purpose of the building is to bring attention and tourism to Dubai so this shows they still value the locals and local area. The vision behind the tower was to show the world that Dubai was a growing and ambitious place and of course to attract tourists as it would be the tallest building in the world.
Analysing Concrete Framing
Concrete framing is an exceedingly popular method of construction because of its high stability levels and durability. It also offers flexibility as it allows for large open spaces and unique architectural features https://renoquotes.com (2020). That would have been a reason they chose concrete framing for the Burj as it does have large open spaces and unique architectural features making concrete framing the perfect method of construction for the Burj. Concrete strength is determined by material quality, mix design, water ratio, curing and time Hindustan RMC (2026) all these factors would have needed to be perfect for the concrete on the Burj, because of the height of the building the smallest error or weakness on the concrete would be fatal. Concrete frame structures are known for their durability as they are known to be able to stay in good condition for many years. This would have been an attractive point to the people behind the Burj project because they are spending millions of pounds to have the tallest building in the world for the next few decades, not just the next few years. Having it standing there for longer will also put more money back in their pockets through more tours and hotel visits. Dubai being in the middle East means that for most of the year the weather is perfect, but they have also in the past had more extreme weather conditions like heavy rain, thunderstorms and tornado warnings so having a strong material is vital when framing such a tall building because tall buildings take less external force to fall over and obviously the Burj falling over would end the lives of thousands of people. So because of that the designers would have definitely thought of concrete as the best option because concrete framing is known for its climatic resistance due to its ability to withstand extreme weather conditions so on the off chance that Dubai does have a tornado or other extreme weather circumstances the concrete framing of the Burj will be able to withstand it because of the strength and durability of the material.
Concrete Framing Compared to Steel Framing
When you compare concrete framing to steel framing there are aspects where concrete framing is superior but also aspects where concrete framing is inferior to steel framing. In terms of speed, steel frames allow for faster construction timelines as they are prefabricated (Anon, 2023) this would have been a consideration for the designers as they could get the project done sooner with the steel framing. Cost-wise, it is hard to measure what would be best, as concrete would be cheaper in terms of materials but more expensive in labour costs, as it is heavier, so it is hard to calculate which option would have been more cost-effective.
Assembly of Concrete Framing
With proper planning in terms of measurements with the frame and the space it's meant to go in, concrete framing can be relatively easy; however, it is a relatively dangerous material, so you have to abide by many health and safety protocols, which can put time on the assembly of it and will cost more money in labour costs this point is magnified when thinking about the Burj Khalifa because the size of the buildings means bigger heights which are a safety concern and bigger concrete blocks and frames meaning heavier so again the size of the building is making it more dangerous when assembling the concrete frame. According to (www.designingbuildings.co.uk, 2020) To start with you will need to according to build formwork to hold the concrete in place this will provide the concrete with the correct spacing to fit into and then reinforce it with reinforcement bars to strengthen the structure
Problems with Concrete Framing
Problems can occur with any method of construction on steel frame buildings problems can occur and with concrete frame buildings many problems can occur. Problems such as cracking, spalling, and joint damage. Structural cracks can compromise the integrity of concrete structures (jonnyhough, 2025) this would have been a worry for the design team on the Burj because on such a tall buildings the small mistakes can be costly and if some of the concrete does crack it could end up being fatal. In terms of solutions to the cracking problem, movement joints can be very useful for solving the problem as movement joints allow for movement within the concrete structure (jonnyhough, 2025b) and can therefore stop the concrete rubbing together and therefore becoming damaged or cracked and leaving the building structurally damaged.
Challenges with Demolition at End of Life
The Burj Khalifa is one of the most famous buildings in the world which brings so much tourism and therefore millions of pounds to Dubai and the United Arab Emirates. So, they won't be demolishing this building in a hurry as it's only been standing for 17 years and is a very new and secure building but if they ever did need to knock it down, concrete framed buildings can be difficult to deal with at the buildings end of life. For starters demolishing this much concrete will generate so much dust which can be dangerous to anyone working on the building and with the size of the Burj it could affect people all over Dubai. Not to mention the noise pollution it would cause and the time it would take it would disrupt the whole of Dubai because of the size and scale of the building. Obviously, with the sheer size of the building there are many health and safety concerns when demolishing any building, but when the building is as big as the Burj the concerns multiply. But even though demolishing the Burj would be a huge problem with many difficult factors they will be prepared for it, they would have considered demolishing the building when they were designing the building to make it as easy as possible so when the time comes the demolition team don't have a nightmare to try and demolish the building.
Negative Impacts of the Concrete Production Process
According to (BrainKart, n.d.) there are several key stages to the concrete production process, they are batching, mixing, transporting, placing, compacting, curing, and finishing.
The concrete production process is vital and important as it is used in the construction industry and many other industries, but the process itself can be very damaging to the surrounding communities and the environment. In terms of the environment according to (Bob, 2025) cement production is responsible for 8% of global greenhouse gas emissions, the Burj Khalifa according to (Bing, 2026) used 330,000 cubic meters of concrete to complete the building. This shows just how much greenhouse gas emissions the Burj Khalifa is responsible for. Also concrete requires a lot of raw materials, (Bob, 2025b) suggests that to produce 1 ton of concrete it requires about three tons of raw materials. With again the amount of concrete the Burj used and with raw materials being valuable to the entire world, the Burj depleted the Earth’s raw materials to an extreme level because of the size of the building. It also has a negative impact on the community as concrete production creates extreme air and noise pollution, air pollution occurs because concrete production according to (Team, 2025) releases harmful gases such as sulphur dioxide and carbon monoxide which can lead to respiratory diseases later in life.
	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
	90.40

	20
	137
	10.96
	79.44

	10
	143
	11.44
	68

	6.3
	105
	8.4
	59.60

	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
	4.44
	3.04



Fine aggregate = 56.6%
Coarse aggregate = 40.4%
This concrete mix might require more water because of a higher fine aggregate percentage than coarse aggregate percentage.
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[bookmark: _Int_efTeK9F9]The sample shows a good spread of particle sizes from 0.063 to 37.5mm. The graph shows the passing percentage decreasing at a gradual rate and there are no real abrupt changes on the curve. No material was retained on exceptionally large sieves. The graph shows a good distribution of coarse, medium and fine particles which is a positive for the information. Different aggregates are good for varied reasons, and the chances are that many different aggregates were used on the Burj Khalifa. Some aggregates are best for durability, and according to (Content, 2024) Coarse aggregates provide the primary structural strength and are essential for heavy load-bearing applications, therefore this would have been used on the Burj Khalifa a lot because they would have needed the concrete to be able to carry extremely heavy loads because of the size of the building.
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