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1 Introduction

The choice of different framing materials in construction plays a crucial role in determining a structures strength, durability and environmental impact weather this being bad for the environment or sustainable and beneficial. Concrete and steel are two of the most commonly used framing materials each one with their own unique benefits and challenges depending on the location of each structure with factors like design, location, intended use and weather to be taken into account. The two structures concrete frame being the Burj Khalifa, a concrete framed skyscraper and steel frame being The Walt Disney concert hall which is a steel framed architectural land mark. The author will look at different construction methods of both of these buildings looking at their structural materials and their strength, durability and climate resistance. The environmental and community impact will also be looked at of both steel and concrete and considering factors such as carbon emission, sustainability and labour demands.
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The Burj Khalifa is the tallest building I the world measuring an impressive 828 meters making it the current tallest building in the world. It is located in the United Arab Emirates (UAE) and cost 1.5 billion USD to build. The architect behind this project was Adrian Smith of Skidmore, Owings and Merrill and the structural engineer for this project being William F. Baker (ICE, 2025).
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The original design of this tower is that of a three-lobed footprint which broadly resembles the outline of the native desert Hymenocallis flower. The design comprised of a central core with three wings or “petals”. As the construction increased in height the petals had the effect of reducing the effect of wind impact on the building structure (britannica, 2025).
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The building construction took 22 million hours to compete. Over 55,000 tonnes of steel was used but the most predominant construction material used was concrete with over 100,000 tonnes used in completing the Burj Khalifa.
The UAE is a desert climate experiencing severe dust storms and irregular amounts of rainfall. Temperatures can also change drastically with the temperature ranging from 15 degrees Celsius in winter to temperatures exceeding 50 in summer months. These fluctuating climate conditions have to be taken into account and incorporated in the Burj Khalifa’s design and structure.
Concrete is a highly desirable construction material possessing strength, flexibility and durability and is the foundation of many modern large-scale construction projects. Compressive concrete strength is measured in pounds per square inch (psi). the higher the psi the greater the compressive strength. 
The foundation of the Burj Khalifa consists of pile supported raft with a high strength psi used for the central core and three for each of the wings. The strength of this base supported the building, starting with the floors from the ground level upwards. The use of concrete in the foundations and primary floors was necessary to support the weight of the building.
Concrete is incredibly durable and its use was necessary given the storms, high winds and extreme temperatures experienced in the climate of the UAE. The us of concrete having strength and durability ensured that the Burj Khalifa is capable of withstanding the extreme climate conditions.
The size and the scale of the project impacted the community and environment in a number of ways. One of the advantages of concrete over many other materials is that it can be poured directly on site. The vast quantity of concrete produced on site. The vast quantity of concrete produced in the construction of the Burj Khalifa requires a huge number of in person hours and provided employment for local international workforce who were brought to the area.
The composition of concrete includes cement, water and an aggregate (usually made from different types of sane and gravel). One of the major implications of cement on the environment is the large quantities of carbon dioxide emissions produced due to energy consumptions in the manufacturing process. Additionally other air pollutions such as dust, sulphur dioxide and nitrous oxide are also produced which are harmful to the environment and population. Additionally, emissions created due to transportation of materials and labour due to the large scale of the construction impacted the environment. 
Concrete has the advantage of being able to be poured directly on site. Concrete structures ease of assembly can therefor be more desirable when compared to other forms of large scale building construction type which often need to be manufactured off site and then transported in. due to the ‘plastic’ like state of concrete before hardening, it can be poured into suitable moulds or frames of different shapes and sizes. Consequently this benefits its use in the construction of building of different and unusual shapes and configurations. Concrete also has a long life span and can withstand harsh environmental conditions with little maintenance which makes it very economical. This is particularly important when considering the climate in the UAE. 
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[bookmark: _Toc193999813][bookmark: _Toc194011477]The walt Disney concert hall is one of the most architectural structures in the world. The structure designed by Frank Gehry the architect. The construction was completed in 2003 and is the home to the Los Angeles orchestra. The concert hall is primarily a steel frame building which helps support the curved design of the building. the engineer for this project was Yasuhisa Toyota, they ensured the stability of the structure. The concert hall stands at 69 meters tall and can hold up to 2265 people (Arch Daily, 2013).

The design of the walt Disney concert hall was inspired by the architect (Frank Gehry) and this love for sailing with the sail inspiring the shape of the bui8lding. The curved shape of the building represents the sails filled with wind creating that curved shape. The concert hall has stainless steel surfaces that reflect light which enhances its appearance. The material used in the interior were designed to optimize sound quality. The man responsible for the acoustic was Yasuhisa Toyota (Arch Daily, 2013). 
The construction of the walt Disney concert hall involved a large amount of steel to form the buildings frame and provide strength to support the weight of the structure. The walt Disney concert hall requires advanced engineering techniques due to the curved steel panels which allowed the building to have that sail looking structure. As well as this reinforced concrete was also used in certain parts of the structure to provide stability (Civil engineering portal, 2023).
The climate in  Los Angeles is a mild climate but as Los Angeles does experience earthquakes and can experience some strong climate on occasions such as strong wins therefor these need to be considered in the design of this structure.. the halls steel frames flexibility allows it to absorb the strong climates such as earthquakes whilst maintaining the structural integrity. The use of the reinforced materials ensures that the hall remains durable in various different environmental conditions (Civil engineering portal, 2023).
The construction of the concert hall had a significant impact on the local community and environment. The project created many new employment opportunities for construction workers, engineers and architects all working on the concert hall. The design of the hall is very sustainable as it has ventilation systems to reduce energy consumption. However the large scale use of steel and concrete is not very sustainable as these materials contribute heavily to carbon emissions. Despite not being completely sustainable the walt Disney concert hall is still an incredibly important structure (Civil engineering portal, 2023).
Steel  is a highly versatile construction material which is flexible and strong as well as very durable. Unlike concrete which is sometimes made on site steel are usually manufactured off site and then assembled when they arrive. Steel also requires less maintenance compared to other materials making it the perfect choice of material for large buildings. steel has the ability to be moulded into different shapes such as flowing and curved shapes which was able to create the design that Frank Gehry was looking for. With the combined materials of steel and wood and engineering techniques ensured that the structure would be secure and stable as well as unique (Civil engineering portal, 2023).
The use of steel in the construction of the walt Disney concert hall was critical to the buildings strength being durable and resistant to the local climate. Due to Los Angeles earthquakes the steel frame provides flexibility necessary to absorb the force of the earthquake without compromising the structural integrity. Steels high strength also makes it suitable to withstand the high wind forces which can sometimes come around in Los Angeles which is a coastal region. Steel is resistant to corrosion as long as the material is properly treated ensuring that the buildings framework maintains durable when experiencing strong weather conditions. Although the weather is mild most of the time strong weather does occasionally hit Los Angeles (CM Metals , 2025).
The production  of steel had a significant impact on the environment with it emitting C02 and Oxygen during the steels production (Cooper, 2022). Steel production is ENERGY INTENSIVE and contributes to environmental degradation however the use of steel in the walt Disney concert hall reflects how steel is now being used as a more sustainable building material with the project providing sustainable employment opportunities to a range of workers such as engineers, architects and labourers. Long term use of steel can lead to it needing to be replaced but this process can be slowed by an extremely long time with the correct steel treatment .
One of the key advantages of steel is the ability to pre manufactured off site which reduces construction time and enhances quality control ensuring it’s up to standard before arriving on site. The curves of the concert hall was made possible by the flexibility of the steel. These factors made steel an ideal material for this kind of project. And as long as the steel was treated the steel remains functional and will not corrode for decades.
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The selection of concrete and steel as framing materials significantly impacts the buildings strength, durability and environmental footprint. Through the case studies of both the Burj Khalifa and the Walt Disney concert hall the report has highlighted the unique properties associated with each material as well as the potential challenges.
 The Burj Khalifa demonstrates compressive strength and durability of concrete making it the ideal building material for extreme heights and the harsh desert climate, however its construction required massive material consumption and contributed massively to carbon emissions.
The Walt Disney concert hall showcases the versatility and flexibility of steel allowing for the sail like design whilst providing the necessary resistance to the climate in Los Angeles. Whilst  steel is lighter its high production and energy demand are a negative as it has a negative impact on the environment.
Both materials have their advantages and disadvantages with concrete excelling in stability and longevity whilst steel offers greater flexibility and ease of assembly. The choice between them depends of structural requirements, environmental conditions and sustainability considerations.





Bibliography
Arch Daily, 2013. Walt Disney Concert Hall. [Online] 
Available at: https://www.archdaily.com/441358/ad-classics-walt-disney-concert-hall-frank-gehry
[Accessed monday march 2025].
britannica, 2025. Burj Khalifa. [Online] 
Available at: https://www.britannica.com/topic/Burj-Khalifa
[Accessed monday march 2025].
Chesire, C., 2025. Burj Khalifa floor plan. [Art] (Pintrest ).
Civil engineering portal, 2023. Construction Features of Walt Disney Concert Hall: Case Study. [Online] 
Available at: https://discreteconstruction.com/construction-features-of-walt-disney-concert-hall-case-study/
[Accessed Monday March 2025].
CM Metals , 2025. Walt Disney Concert Hall: A Shining Example of Sustainable Architecture. [Online] 
Available at: https://www.cmmetalsnj.com/post/walt-disney-concert-hall-a-shining-example-of-sustainable-architecture#:~:text=One%20of%20the%20key%20ways%20that%20the%20Walt,steel%20is%20a%20highly%20durable%20and%20recyclable%20material.
[Accessed monday march 2025].
Cooper, G., 2022. Sustainable Steel Production. [Online] 
Available at: https://www.sbqsteels.com/understanding-environmental-impact-steel-production/#:~:text=The%20steel%20industry%20is%20a%20major%20contributor%20to,tons%20of%20CO2%20per%20ton%20of%20steel%20produced.
[Accessed Monday March 2025].
ICE, 2025. Burj Khalifa. [Online] 
Available at: https://www.ice.org.uk/what-is-civil-engineering/infrastructure-projects/burj-khalifa
[Accessed monday March 2025].
Mast holiday , 2013. Travel destinations. [Online] 
Available at: https://touroperators-india.blogspot.com/2013/10/burj-khalifa-architectural-marvel-height.html
[Accessed monday march 2025].

Page | 2

Page 2 of 2

image1.jpeg




image2.jpeg




