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Introduction
[bookmark: _Toc194042593]This report will examine two existing building that are habitable where one is constructed using a concrete frame (The Jenga), And the other building being constructed using a steel frame (The shard in London). This report will analyse the  design and construction methods used for the two buildings, as well as an evaluation of the strength of the framing materials used, durability and their environmental impact also their climate resistance, adaptability and the ease of assembly, it will also cover the architectural significance of the two structures their impact on urban development and long-term stability. As well as a table of comparison for both framing mater

Framing Material choice
[bookmark: _Toc194042594]The Jenga in New York (Concrete Frame)
The Jenga tower was completed in 2016 and is a 60 storey residential skyscraper in new York city, it was designed by Herzog and de Meuron, it has a stacked box design which helps it stand out in new York
[image: Watch Herzog & de Meuron's 56 Leonard Take Shape in New York](Watch Herzog & de Meuron's 56 Leonard Take Shape in New York | ArchDaily)
[bookmark: _Toc194042595]Construction Method
It was constructed using a reinforced concrete frame with post tensioned slabs which provides very high strength qualities whilst also allowing the unique cantilevered design, the reinforced core and the shear walls provide support during high winds and any seismic activity. Due to the overhanging floors high performance concrete was used to ensure even more stability and the shear walls and reinforced core contribute to wind resistance and any seismic activity.
(305 56 Leonard Street – Herzog & de Meuron)
  
                      (Watch Herzog & de Meuron's 56 Leonard Take Shape in New York | ArchDaily)
[bookmark: _Toc194042596]Architectural significance
The Jenga is known for its unique design which feature includes balconies that stick out from the building therefore giving it its deconstructed appearance, it gives a new and different look for modern skyscrapers and it displays what happens when art is integrated with construction.
(305 56 Leonard Street – Herzog & de Meuron)
(56 Leonard - Jenga Building - 56 Leonard Street Condominium in Tribeca, Manhattan | NYC Real Estate Brokerage)

[bookmark: _Toc194042597]Sustainability
The Jenga uses advanced insulation to help with sound and heat loss also energy efficient glazing and a rainwater collection system which is used throughout the building to help reduce its environmental footprint, high performance concrete was used to minimize the waste of materials.
(https://www.hines.com/properties/56-leonard-new-york)

[bookmark: _Toc194042598]Material analysis 
[bookmark: _Toc194042599]Durability
Concrete is known for being long lasting with very minimal maintenance needed over time, it is also highly resistant to fire, rot and corrosion which is very beneficial and essential especially for buildings that are located in highly populated areas such as new York as there are environmental factors such as saltwater exposure and air pollution which could increase the degradation in materials such as steel structures. Furthermore the jenga is designed to be able to withstand natural disasters such as earthquakes due to the design and the reinforcement strategies used, although it Is not as good as steel in seismic activities it is designed to withstand the forces in its region 
(New York’s ‘Jenga Building’ Wins ENR-NY Award)
(The Many Benefits of Using Concrete in Construction | ProallInc)

[bookmark: _Toc194042600]Strength
Concrete provides very high compressive strength which makes it more suitable for multi storey buildings which require a higher load bearing capacity, due to the height of this building it relies heavily on the reinforcement with steel bars which withstand both the vertical and lateral loads of the building, because concrete can spread the load evenly across the structure it makes it much more suitable for a skyscraper in a highly populated area.
(The Many Benefits of Using Concrete in Construction | ProallInc)
(Benefits of Using Concrete in Construction | EasyMix Concrete)

[bookmark: _Toc194042601]Climatic Resistance
The Jenga is designed to be able to withstand harsh climate conditions such as temperature fluctuations in the different seasons, possibly snow storms and humid conditions, concrete is very good at absorbing heat during the day and the later releases it slowly in the night time therefore it helps to regulate the buildings internal temperature.
(The Many Benefits of Using Concrete in Construction | ProallInc)
(Benefits of Using Concrete in Construction | EasyMix Concrete)

[bookmark: _Toc194042602]Environmental and community impact
[bookmark: _Toc194042603]Production 
The use of cement in concrete is a large contributor to carbon emissions around the world, the cement industry accounts for close to 8% of global Co2 emissions. To help reduce the carbon footprint of the Jenga they used Low carbon concrete mixes and also recycled materials such as fly ash and slag, using these recycled materials not only lowers the Co2 emissions but it also reduced the demand for the raw materials which in turn helps make the building more sustainable, the prefabricated elements such as the panels and slabs minimised the waste and improved efficiency of the project and ultimately helped reduce the carbon footprint of the Jenga.
(Making Concrete Change: Innovation in Low-carbon Cement and Concrete | Chatham House – International Affairs Think Tank)
[bookmark: _Toc194042604]Community 
The Jenga has provided many job opportunities for the local community and also the construction workers, there was skilled labourers on site during the construction of the site, then the local manufacturers produced and transported the prefabricated concrete, It has also led to more investments in the local area sue to its modern and eye catching design 
(https://tribecatrib.com/content/construction-begin-57-story-tower-will-soar-over-tribeca)
(https://enclos.com/project/56-leonard/ )
[bookmark: _Toc194042605]Urban development
The Jenga is part of a movement in new York where it moves towards constructing more high- density buildings for commercial and residential buildings in urban areas, as it is one of the tallest buildings in new York it symbolizes the city’s effort to shift towards vertical urbanism it also helps to show the demands for more luxury residential areas in the crowded city, whilst showing how concrete can be used to make sustainable and modern living spaces.
(305 56 Leonard Street – Herzog & de Meuron)
(56 Leonard Street New York | Jenga Building)
[bookmark: _Toc194042606]Ease of assembly and Adaptation
The Jenga was made out of mostly concrete panels which were transported to site and assembled there, this helped reduce the amount of wasted materials and also make the project a little easier however the curing time for concrete means that the project took longer to complete especially with the complexity of the Jenga.
(In Detail: 56 Leonard Street)
(305 56 Leonard Street – Herzog & de Meuron)

Traditionally concrete frames are rigid and not as easily modified as steel frames would be, however due to the modern design of the Jenga it allows it to have some flexibility in the interior, the use of reinforced concrete frame with the post tensioned slabs provide more flexibility when it comes to altercations, however if there were any major structural changes that would require more effort and work 
(In Detail: 56 Leonard Street)
(Challenges in High-Rise Building Design - Structurama)
[bookmark: _Toc194042607]The shard in London (Steel frame)

[image: A tall building in a city

AI-generated content may be incorrect.]The Shard was completed in 2012, it was constructed using a steel frame with a glass façade, it stands at 31 meters high and was designed by Renzo Piano, it represents modern high rise architecture and sustainability in the urban environments, the design of the Shard incorporates a central concrete core with an external steel framework to maximise structure integrity and flexibility.
(The Shard – London Bridge Tower)



(The View from The Shard (2025) - All You Need to Know BEFORE You Go (with Reviews))

[bookmark: _Toc194042608]Construction Method 
The shard was built using prefabricated steel components which were then assembled and bolted together which reduced the construction timeline, and then the central core was constructed using slip form concrete which provided additional stability to the structure also the steel framework was designed to support the glass curtain wall which ensures that the building remains structurally sound and aesthetically pleasing.
(The Shard: London's tallest building | Features | Building)
[bookmark: _Toc194042609]Architectural significance
It was designed as a mixed use skyscraper for housing offices, observation decks and hotels which promotes verbal urbanism, this optimises land use but also maintaining a futuristic design.
(The Shard – London Bridge Tower)
[bookmark: _Toc194042610]Sustainability
The Shard has some energy efficient methods installed such as energy efficient glass, natural ventilation and integrated green spaces which all help enhance the environmental performance of the building. Also the double glazed façade help to regulate the indoor temperature which reduces the energy consumption
(The Shard – London Bridge Tower)

[bookmark: _Toc194042611]Material analysis 
[bookmark: _Toc194042612]Strength
Steel portal frames have high tensile strength which is suitable for skyscrapers, the steel allows for greater flexibility and in the wind it can sway ever so slightly without becoming a health and safety concern which is very important considering the weather which occurs in London, it is also helpful in the event of a earthquake, as well as all being able to bear large amounts of loads, It also allows for larger open spaces without the need for multiple columns therefore it allows for flexible use of the floor plans .
(Why Choose Steel - Build Using Steel)
(Advantages & Disadvantages of Steel Construction | Structural Community)

[bookmark: _Toc194042613]Durability
Steel is highly durable however it requires treatment and regular maintenance to prevent corrosion and rust, therefore the shard is protected by coatings that help prevent the corrosion and rust which is necessary given the wet conditions in London. Steel is also resistant to fire if treated with fire resistant materials and also seismic activity makes it suitable for skyscrapers.
(Why Choose Steel - Build Using Steel)
(Advantages & Disadvantages of Steel Construction | Structural Community)
Climatic resistance 
The Shard is designed to be able to withstand strong winds, fluctuations in temperature and potentially seismic activity, the steel frame allows controlled movement during the high winds and other weather conditions.
(The Shard: London's tallest building | Features | Building)
(Why Choose Steel - Build Using Steel)


[bookmark: _Toc194042614]Impact of the Shard 
[bookmark: _Toc194042615]Production impact 
Steel production requires a lot of work and energy but the material is very recyclable, the shard used recycled steel into its construction to help reduce the impact on the environment, also the structure allows for the reuse of materials as the old steel can be melted down and reused. Although the production of steel results in high amounts of Co2 emissions but because it can be recycled it reduces the need for more raw  materials therefore reducing the carbon footprint.
(Advantages & Disadvantages of Steel Construction | Structural Community)

[bookmark: _Toc194042616]Community impact
The construction of the shard created lots of new jobs while it was being constructed form the prefabrication and manufacturing on site therefore this provided a boost in the local economy, as a result of the shard being constructed it attracted more business, hotels and restaurants which help grow the local economy as it has become a tourist attraction
(https://www.goconstruct.org/news-and-features/iconic-construction-projects-the-shard )
(https://www.standard.co.uk/culture/the-shard-effect-on-london-6398444.html)

[bookmark: _Toc194042617]Urban development
The Shard has become a symbol of modern architecture, its construction has a major role in the redevelopment of the London bridge area and turning it into a thriving area, it is a example of sustainable urban development with energy efficient systems, natural ventilation systems and the green building features match with London’s city goals for reducing its carbon footprint.
(https://www.goconstruct.org/news-and-features/iconic-construction-projects-the-shard)
(https://www.rpbw.com/project/the-shard-london-bridge-tower)
(https://www.arup.com/projects/the-shard/) 



[bookmark: _Toc194042618]Assembly and adaptation 
[bookmark: _Toc194042619]Assembly 
Prefabrication allows for fast and efficient installation as it minimizes the labour requirements on site, the steel sections were fabricated off site and then delivered to site, where it was then bolted together which significantly reduced the construction time of the shard, it also ensures that the building is more precise quality wise and reduces the use of wasted material.
(The Shard: London's tallest building | Features | Building)
[bookmark: _Toc194042620]Adaptation
The Shard can be modified or even have its purpose changed with relative ease as the open framework allows for altercations to be made in the floor layout and potentially more floors or even extensions, this can be done without the need of making major structural changes to the building. 
[bookmark: _Toc194042621](Advantages & Disadvantages of Steel Construction | Structural Community)


Table to compare Concrete and Steel 
	Different qualities
	Steel Frame 
	Concrete frame 

	Strength
	Steel has high Tensile Strength 
	Concrete has high compressive strength but low tensile strength 

	Adaptability 
	Steel is much easier to extend or to repurpose 
	Much More difficult to amend once it has settled

	Durability 
	Requires treatment and maintenance to prevent corrosion and fire resistance 
	Very durable with low maintenance and Is fire and corrosion resistant 

	Environmental impact 
	Requires a lot of energy to make but is recyclable 
	Has high Co2 output from the cement 

	Community impact 
	Faster construction time which leads to less disruption and also brings in new employment opportunities 
	Large amounts of employment opportunity during and after construction is completed 

	Climatic Resistance 
	Steel is designed for high winds and seismic activity 
	Concrete performs vey well in windy and high temperatures

	Assembly 
	Very quick assembly with prefabrication 
	Much more labour intensive and slow curing time 


(Advantages & Disadvantages of Steel Construction | Structural Community)
(The Many Benefits of Using Concrete in Construction | ProallInc)
(What Are The Disadvantages of Using Concrete? - NatraTex NatraTex)

[bookmark: _Toc194042622]Conclusion 
In conclusion concrete offers very good strength and durability qualities but it is let down by its environmental challenges and its difficulty to make changes and modifications. Steel provides more flexibility and ease of assembly, but it requires more maintenance and treatment, besides the factors for each material the choice between concrete and steel depends on the what the client wants and also the needs of the project as well as its sustainability goals.
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