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In this Construction portfolio I will be talking about concrete framed buildings, its design origin and analyse the framing material and construction process, along with analysing concrete aggregate sieve test and determine the result of the particle size.
 The building that has been chosen for this case study is the Burj Khalifa tower Figure 1 photo of Burj Khalifa, which is situated in Downtown Dubai, Dubai, United Arab Emirates. 
[image: World's coolest futuristic buildings]
Figure 1: Burj Khalifa ( Original from Emaar 2013)
World’s coolest futuristic buildings – Rediff.com Business

1. Report on the elements of its original design and the method of its construction.
The Burj Khalifa is the world’s tallest building and stand at 828m high, it was designed by an American architect Adrian Smyth which at the time worked for Skidmore, Owings and Merrill (SOM).  According to Wikipedia, (2026) in 2006 he founded Adrian Smith + Gordon Gill along with Gordon Gill and Robert Foster.  
The original concept for the Burj Khalifa, according to Specuwin (2025), was inspired by the Hymenocallis flower, whose three‑petal form influenced the tower’s distinctive Y‑shaped layout. This arrangement works much like a tripod, giving the building a naturally balanced structure that spreads forces evenly across all three sides. As a result, the tower experiences less wind‑induced movement and operates more efficiently overall.
The skyscraper relies on a buttressed core system, where a strong central concrete core is supported by three extending wings arranged in the same Y‑shaped pattern. Each wing braces the others, forming a unified structural network that directs loads down into the foundation. This system offers several major advantages:
· It provides exceptional resistance to wind pressure and seismic activity.
· It reduces the amount of steel reinforcement needed, helping to keep construction costs manageable.
· It allows the building to reach heights that would be difficult to achieve with more traditional skyscraper designs.
According to Burj Khalifa (undated), The Burj Khalifa stands on a foundation engineered to carry the enormous weight of the tower. Its base is formed by a thick reinforced‑concrete mat, which rests on a series of deep bored concrete piles. The mat itself is 3.7 metres thick and was placed in four separate concrete pours, adding up to 12,500 cubic metres of high‑density, low‑permeability concrete. This makes the mat roughly as tall as two adults standing one on top of the other.








2. Analyse the framing material in the following specific areas

a. The framing materials strength, durability and climatic resistance, given the environmental conditions it is exposed to at the site of the build.
The Burj Khalifa uses a reinforced‑concrete buttressed core system, chosen for its ability to withstand the extreme environmental conditions of Dubai. Reinforced concrete provides very high compressive strength, which is essential for supporting the vertical loads generated by an 828‑metre tower. The addition of steel reinforcement gives the frame the tensile strength needed to resist bending and lateral forces caused by wind. Dubai’s climate presents several durability challenges, including intense heat, high humidity, airborne salts from the Gulf, and frequent sandstorms. To cope with this, the tower uses high‑density, low‑permeability concrete, which prevents moisture and chloride penetration that could corrode the steel reinforcement. The concrete mix was also engineered to withstand daily temperature swings and long‑term thermal stress. The building’s Y‑shaped plan and buttressed core further enhance climatic resistance by reducing wind‑induced sway and distributing lateral forces evenly.
Overall, the concrete frame provides the combination of strength, stiffness, and environmental durability required for a super‑tall structure in a harsh desert climate.

b. Time, Labour, Programme and Cost Compared to Steel Framing
Constructing the Burj Khalifa using reinforced concrete had significant implications for time, labour, and cost. Concrete was selected over steel primarily because it was more economical and better suited to local construction practices. In the Middle East, concrete labour is widely available and relatively inexpensive, while structural steel is more costly to import and fabricate.
Concrete construction, however, is labour‑intensive and requires careful sequencing. The tower’s core was built using a high‑efficiency jump‑form system, allowing crews to complete a new floor every three days at peak productivity. Although steel framing can be erected faster in some contexts, the logistical challenges of transporting and lifting large steel sections to extreme heights would have increased programme time and cost.
Concrete also reduced the need for fireproofing materials, which steel structures require, further lowering overall cost. In summary, while concrete demanded more labour on site, it offered lower material costs, simpler logistics, and a more predictable construction programme than a steel alternative.


c. Ease of Assembly and Adaptation to Different Building Shapes and Uses
The buttressed‑core concrete system used in the Burj Khalifa is highly efficient for tall buildings but less flexible than steel when it comes to altering the building’s shape or adapting it for new uses. Concrete walls and columns are permanent structural elements, meaning that major changes to the internal layout would require significant demolition and reconstruction.
However, the system is very effective for creating repetitive floor plates, which simplifies assembly during construction. The Y‑shaped plan also allows for multiple building functions—residential, hotel, office—within the same tower, demonstrating some adaptability in use even if the structural frame itself is not easily modified.
In terms of assembly, concrete offers advantages such as on‑site casting, reduced reliance on imported materials, and the ability to form complex shapes using formwork. But once built, the frame is less adaptable than steel framing, which can be altered more easily during the building’s life cycle.
e. Integration of Services and How Challenges Are Overcome
Integrating mechanical, electrical, and plumbing (MEP) services into a concrete super‑tall structure presents several challenges. Concrete walls and slabs limit the ability to run large service ducts horizontally, and the building’s height requires complex vertical distribution systems.
These issues were addressed through several strategies:
· Dedicated service floors placed at intervals throughout the tower, allowing equipment to serve specific zones and reducing the load on vertical risers.
· Vertical service shafts integrated into the core, providing protected routes for electrical, water, and HVAC systems.
· High‑pressure pumping systems to move water to upper floors, supported by intermediate storage tanks.
· Advanced HVAC zoning, necessary due   temperature differences between lower and upper floors.
By embedding service routes into the core and distributing equipment across multiple levels, the design overcomes the limitations of concrete framing and ensures efficient building operation.
e. Challenges at the Point of Demolition
Demolishing a reinforced‑concrete super‑tall building like the Burj Khalifa would be extremely complex. Concrete structures are far more difficult to dismantle than steel frames because the material must be broken down mechanically, often requiring heavy equipment, controlled explosives, or robotic demolition tools.
Key challenges include:
· Enormous volume of material: The tower contains hundreds of thousands of tonnes of reinforced concrete, which would need to be crushed, transported, and recycled.
· Height and access: Removing material safely from extreme heights would require specialised cranes and staged dismantling.
· Embedded reinforcement: Steel bars within the concrete complicate cutting and separation during demolition.
· Urban location: The tower sits in a dense area, limiting the use of explosive demolition and requiring a slow, top‑down deconstruction approach.
· Environmental impact: Dust, noise, and waste management would require strict controls.
Because of these factors, the end‑of‑life phase for a concrete super‑tall building is significantly more challenging than for a steel‑framed structure.





































 Analyse the framing material.
a. The framing materials strength, durability and climatic resistance, given the environmental conditions it is exposed to at the site of the build.

























6.a) Sieve size table sample size of 1250g
	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

	20
	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



b). The percentage of the fine aggregate that was obtained from the sieve analysis          was 56.56% and the percentage of the coarse aggregate in the mix was 40.4%




c). Particle size distribution chart 
[image: ]
d). From the above sample it has been determined that the sample is well-graded which means the space between the larger particles is effectively filled and will create a strong concrete mix.  
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