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Introduction 
This report looks at the framing materials used in two buildings. The Angel Building, which has a concrete frame, and Gatwick Airport, a steel frame. It looks at the benefits and drawbacks of concrete and steel, focusing on strength, durability, performance, how they impact the environment and local communities. It also considers how easy they are to assemble and how flexible they are over time. This report aims to look at factors that can influence the choice of framing materials in construction.
The Angel Building and Gatwick Airport were designed with different priorities. The Angel Building focuses on sustainability and energy efficiency, utilising reinforced concrete while Gatwick Airport required open space and flexibility and used steel framework.



The Angel Building. 
The Angel Building is a six-story office building in London, it was redeveloped with reinforced concrete frame for durability and energy efficiency. The thermal mass of concrete lowers indoor temperatures, cutting down on the need for air conditioning use (Allen & Iano, 2019). It has compressive strength, making the structure solid, and since it’s durable and weather-resistant, maintenance requirements are reduced (CivilToday). 

The exposed concrete works with a displacement ventilation system allowing temperature control and improved energy efficiency. However, concrete is a major source of CO2 emissions. Producing it requires significant water and materials, which isn’t environmentally sustainable ( Soutsos & Domone, 2017). 

Framing Material ability: 
The Angel Building utilises a reinforced concrete frame. Its strength, durability, and ability to store and release heat, suits London’s moderate humidity and meets the building’s sustainability aims (Allen & Iano, 2019). 

Concrete holds up well against wind, moisture, and fire, making the building more durable. Exposed concrete surfaces are fireproof, meaning it's a safe choice for office areas (Soutsos & Domone, 2017). Its thermal mass is able to lower indoor temperatures by absorbing and slowly releasing heat, lowering the needs for heating and cooling. Concrete can crack due to thermal expansion and shrinking, it needs to be properly reinforced and maintained (Allen & Iano, 2019). Concrete takes time to cure on-site, which increases labour costs and has budgetary considerations. Its rigidity makes future modifications harder. While reinforced concrete makes the Angel Building strong and energy efficient, its downside is that it's not as flexible as steel and is weak to cracking. The building is built to last, but changing or expanding it later on would be difficult (Allen & Iano, 2019), reducing its adaptability. 
Impact of the Framing Material’s Production Process 
Cement, the main component of concrete, has one of the highest environmental impacts in construction, accounting for 8% of global CO₂ emissions (Soutsos & Domone, 2017). A large proportion of these emissions originates from limestone calcination, producing carbon dioxide during cement production. Even the collecting of raw material from the ground can hurt ecosystems. Machinery used can produce dust and particles that lower air quality and can increase health risks (Allen & Iano, 2019).  
Concrete production requires large amounts of water, adding extra tension on local supplies, which can be problematic in low water regions. While concrete’s durability lowers the need for repairs or changes needed, its starting carbon footprint remains high (Soutsos & Domone, 2017). Recycling crushed concrete as aggregate helps mitigate some environmental harm, but it does not fully counteract the material’s overall impact. To better sustainability, low carbon cement alternatives and carbon capture technologies are needed to reduce concrete’s high carbon emissions (Allen & Iano, 2019). 


Ease of Assembly and Adaptability. 
Building with concrete takes time, and modifications/expansions are costly (Soutsos & Domone, 2017). All structural changes to a reinforced concrete frame require extra reinforcement for stability. 

Concrete frames limit flexibility, making adaptations challenging (Allen & Iano, 2019). Unlike steel structures, which can be modified with ease, concrete’s rigidity creates challenges in fast-changing urban environments. Future projects may need more solutions that combine its resilience with materials that allow for easier modifications (Allen & Iano, 2019). 
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In summary, The Angel Building shows the benefits of concrete when creating modern office areas. Its solid concrete frame shows strength and durability while thermal mass betters its energy efficiency (Allen & Iano, 2019).   
Concrete’s durability makes it a good choice for urban office buildings, resisting weather and fire hazards. Architectural considerations may also play a factor in considering materials to sustain the aesthetic of a location. The building’s industrial aesthetic fits the architectural style of many locations which may have concrete framed structures, combining visual appeal with long-term sustainability (Allen & Iano, 2019). 
 


Gatwick Airport  
Gatwick Airport uses a steel-framed structure ensuring expansive spaces considered essential for efficient passenger movement. Steel was chosen for its high strength to weight ratio, allowing for bigger spans with fewer support columns, which optimises space (Soutsos & Domone, 2017). 
Steel is resistant to corrosion and fire, Guaranteeing durability over time (Allen & Iano, 2019). Steel is considered sustainable due to its high recyclability. Many parts of the airport’s framework are made from recycled materials, which reduces the environmental impact. The use of prefabricated steel sections reduces construction time, minimising disruption (Allen & Iano, 2019).  Steel production is high energy, releasing high carbon emissions during iron ore extraction (Soutsos & Domone, 20). While, steel is adaptable and efficient for large scale projects, addressing its environmental impact is a challenge.




Framing Material ability 
By choosing a steel framed structure for Gatwick Airport it shows this material's suitability for environments that have a lot of construction and foot traffic. Steel is well known for its high tensile strength and adaptability, which is important for creating expansive spaces. Its strength to weight ratio allows long spans with little number of internal columns, making accessible spaces which are flow friendly.
Steel is known for its flexibility, helping structures handle seismic activity and wear and tear. Steel’s resistance to environmental factors, such as corrosion and temperature is beneficial. Although in humid environments, moisture and salt can be a problem leading to exposure and rust, protective coatings and regular maintenance can help. Not using steel appropriately makes it prone to corrosion. While fire resistant coatings and galvanization can help lower these risks, they do not remove the need for remedial actions and necessary repairs. 
Steel can be made quickly, by prefabrication, which is advantageous, especially in reducing disruption during construction. The speed of creation ensures continuing of the job without delays. However, while prefabrication accelerates initial construction, the long-term need for maintenance to prevent corrosion is a consideration, especially in an environment subject to high humidity. However, as it's located in the UK this may not be a significant concern (Bryant, 2020). Despite its higher maintenance requirements, steel is the best choice for large infrastructure like Gatwick Airport because of its structural efficiency and adaptability. Steel can create expansive spaces which is advantageous with flexibility for future changes and expansion or improvements. While maintenance is a consideration, the advantages that steel brings outweighs the disadvantages for such projects as Gatwick Airport, ensuring future demands will be met.





Impact of the Framing Material’s Production Process 
The creation of steel has a high energy output, but its high recyclability lowers long term environmental impact compared to concrete. There are also benefits to communities with job creation and subsequently economic growth.  
Steel manufacturing contributes to approximately 7–9% of global CO₂ emissions, primarily from iron ore extraction and smelting. However, using spares of steel in the production process can reduce CO2 emissions by up to 58%. In the construction industry over 90% of structural steel is recycled reducing its carbon footprint.   
The energy demands of steel production are high, but its ability to be recycled consistently makes sure of its sustainability. Communities and local areas near mills experience air pollution and heavy metal contamination because of emissions from steel production. Industrial pollutants released by steel plants can damage air and water quality in nearby areas, leading to environmental and health concerns. Improvements in electric arc furnace (EAF) technology betters' energy efficiency, lowering steel’s lifetime carbon footprint (Bryant, 2020).  
Steel’s recyclability and efficiency make it a strong long-term option. However, the start of the making process stays energy intensive, with ongoing efforts needed to reduce emissions (Bryant, 2020). 
Ease of Assembly and Adaptability 
The adaptability of steel has advantages over concrete for large scale infrastructure projects such as Gatwick Airport. Steel frames are made off site, reducing on site construction time and minimizing disruptions to airport operations which can be vital to business and transport. The buildings design also allows for easy expansion and redesign, which is important for changing environments like airports. Gatwick’s steel frame enables quick construction and future modifications with low structural impact. Steel can also adapt to changing needs ensuring value long term. 
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( Wayfinding strategy for Network Rail & Gatwick Airport Limited | Mima) 
This image of Gatwick Airport shows its steel framed structure, which gives large, open spaces with minimal internal columns, allowing for easy passenger flow, accommodating high traffic. Steel’s ability to be able to handle environmental stresses, such as seismic activity and heavy foot traffic constantly, is important for the airport’s expansive terminals and concourses. Additionally, the steel frame enhances the airport's modern look, with its clean, minimalist design that blends practicality with visual appeal (Bryant, 2020)




Comparative Analysis of Structures.
 Both these structures being compared show how structural materials can affect long-term efficiency, sustainability, and functionality.   
 The Angel Building, with its concrete construction is ideal for workplace spaces that value energy efficiency, guarantees durability, fire resistance, and cooling. The steel frame of Gatwick Airport, on the other hand, offers structural adaptability, quick creation, and flexibility, meeting the requirements of heavy traffic infrastructure that important for changing transportation hubs (Allen & Iano, 2019).
Fire resistance is a vital factor in material selection and in large scale structures. In the British Standards (BS EN 1992), reinforced concrete offers better fire resistance compared to steel, making it the preferred choice in high rise construction (Chudley & Greeno, 2019). Its non-combustible nature can maintain its structural integrity under high temperatures with the help of more fireproofing measures such as coatings. While concrete’s thermal performance improves its fire resistance, it has a slower production time and the environmental impact pose sustainability and financial considerastions. Steel, on the other hand, offers faster construction and better flexibility, but its production emissions show the need for better recycling efforts. 
While both materials serve their roles, future construction must include low-carbon alternatives to lower environmental concerns (Soutsos & Domone, 2017; Allen & Iano, 2019). Advancements in low-carbon cement alternatives and sustainable steel production will be critical for the future of eco-friendly construction (Allen & Iano, 2019).
 
 
 
 
 
 
 
 
	Factor 
	Concrete 
	Steel 

	Strength 
	Good compressive strength but can be weak to tension (Allen & Iano, 2019). 
	Very high tensile and compressive strength, good for load bearing structures (Soutsos & Domone, 2017). 

	Durability 
	Resistant to fire, water, and weathering, but may crack over time if not maintained properly (Civiltoday). 
	Corrosion concern, maintenance or additional coatings required  

	Sustainability 
	High CO₂ emissions from cement production but can use recycled aggregates. 
	Recyclable with lower CO₂ footprint per reuse (Bryant, 2020). 

	Time to make 
	Longer production time, impacting costs (Allen & Iano, 2019). 
	Quicker production time reduces on-site work (Soutsos & Domone, 2017). 

	Price 
	Initially cheaper but may require maintenance/ repairs (Civiltoday). 
	Higher initial cost, lower maintenance costs 

	Thermal Performance 
	High thermal mass, natural temperature regulation (Allen & Iano, 2019). 
	Low thermal mass, requiring more insulation (Soutsos & Domone, 2017). 
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(Skoutaris Steel – Structural Steel) 
This graph shows that steel can handle higher levels of tension without breaking, whereas concrete can crack or break under stress. Steel has a normal reaction to loads, making it easier to design. Different to concrete, which takes time to make and can be prone to brittle failure, steel can take heavy loads and bend rather than snap, making it good for large buildings and large structures. Even though concrete is still good, especially for handling compression loads, this comparison demonstrates why steel is often the material for projects requiring durability and resilience.  
 
 
 
 





Conclusion 
Both framing choices, the Angel Building and Gatwick Airport, show the positives and negatives of concrete and steel. Concrete, used in the Angel Building, provides durability, thermal, and energy efficiency but faces challenges with strength and a carbon footprint. On the other hand, Gatwick Airport’s steel frame makes use for quick construction, flexibility, and ability for expanding spaces, although it requires plenty of energy for production and maintenance. Concrete improves energy efficiency and structural integrity in office buildings, while steel suits dynamic environments like transport centres. Despite that, both production processes have their own environmental problems, such as the concrete’s high CO2 emissions and steel’s energy demands. 

Ultimately, while concrete remains the most used and preferred material for compressive load bearing, the increasing focus on sustainability and structural efficiency has led to improvements in high performance steel and hybrid construction techniques over the years. In conclusion, the choice of what material to use all depends on project specific requirements, like if the need for durability and environmental impact outweigh the strength considerations needed. There is much for planners and architects to consider when deciding on the appropriate material for the building.
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