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Introduction:
This report aims to compare the use of concrete and steel for their use in the framing of buildings. By examining a building of each framing type, this will give information into the construction process and life of buildings that use these framing types. Based off the information gathered comparisons will be drawn to analyse the scenarios in which it is appropriate to use each type of framing.
Concrete frame:
Unite d'Habitation (Marseille France 1952):
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Born in 1887 Switzerland, Le Corbusier is a world renowned architect, his designs tackle Victorian architecture capturing modern engineering and his works have shaped the city landscape we see today. (1. Françoise Choay 2025) (2. The school of life 2021) With the effects of the second world war on France’s infrastructure Le Corbusier was tasked with designing a residential housing project for the village of Marseille. Rather than spreading across the landscape Le Corbusier took a new approach in building a “vertical garden city” that would house 1,600 people, facilitating all their needs and fostering a sense of community. (3. Andrew Kroll 2023) 
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Original sketches of unite d'Habitation above (4. ArchEyes 2023)
Le Corbusier designed the building to be highly standardised with the aim of giving the project low construction times and costs. (5. Kenneth Easton 1951) The building is rectangular in shape at 135 metres long, 24 metres wide, and 56 metres tall. The structure sits on concrete stilts which connect to its frame of posts and reinforced concrete beams. (6. UNESCO 2025) The apartments having a small width of 3.6 metres meaning they are arranged with a linier layout. They have 3 story’s that sit in an L shape and have a balcony at each side of the apartment. (7. honest architect 2023) 
The construction process started with the construction of the concrete framing that was poured and given a beton-brut Finnish, creating an exoskeleton for the building. Each of the 337 apartments where then built as separate elements. These were then suspended using a crane and then inserted into the frame. (8. Athome 2024)
Steel frame:
Sky habitat (Singapore) 2015:
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Born in 1938 palestine, Moshe Safdie is an ichonic architect, his desighnes push the boundries and are known for being irregular and experimental. (8. britanica 2025) The sky habitat is locatied in singapore, it is a 38 story appartment complex that combines high density living with humanism and natural aspects. The structure takes inspiration from old style Singaporean mountain houses and uses the natral aspects to blend with the skyline behind it. The structure consists of 2 towers that are connected via 3 sky gardens, which create a sense of interconection and common grounds for the residants. (9. Arch daily 2025) 
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Architectural drawings of  sky habitat  above. (10. Esingaporeproperty 2014)
The sky house hosts an interlacing style of residences with terraces that span around the building. Each of the towers build upwards in a triangular fashion opposing each other to create a pyramid. The complex hosts a range of amenities for residents including swimming pools, playgrounds and garden spaces. With the open design of the structure it allows light and air to flow seamlessly through it creating optimal comfort levels. (11. Safdie Architects 2025) 
Sky habitat was built using a fabrication of Built up steel trusses, the total amounts to 650 tons of steel. (12. continental steel 2025)  steel trussing is where larger main steel beams are connected by smaller steel struts and bars. This helps to prevent buckling as it braces the main beams to be able to hold a heavier load. (13. Thomas Oldham 2024)  
Suitability of framing material:
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Steel framing: 
Steel framings first came into use for construction in the 1850s and became increasingly popular during the early 1900s. (14. Chen David 2022) With galvanised steel framing it is important to consider the weather conditions that the building will be facing. Galvanized steel responds best to dryer conditions, this is due to the way moisture interacts with the zinc in the steel. When the zinc reacts with water it produces zinc hydroxide which will cause corrosion of the steel. (15. Lawson 2010) Steel in itself has the ability to move and bend due to loads or harsh weather conditions. Thus load bearing structures must be braced adequately to a stiffness that is able to control these movements. (16. E Yandzio 2015) Steel framing can withstand temperatures up to 550°C before it loses its structural strength. Structural fires can reach temperatures over 1000 °C, during such events property changes of the steel will occur. The strength and stiffness of the steel will be decreased which can cause it to buckle and collapse under its load. (17. Aleron 2025) 
Singapore is known for its moist climate and can expect heavy rainfall throughout the calendar year. (18. met office 2025) These weather conditions commonly subject framing to corrosion, which will result in a reduction of the structures load bearing capacities. This can occur when damages to the surrounding materials expose elements of the framing. With this reduction of load bearing this can cause the structure to warp or collapse. (19. Yasser Sharifi 2010)
Concrete framing:
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Concrete frames consist of a matrix of columns and beams that work together to make an exoskeleton for the building. They will typically sit on a concrete foundation and will be used to support the other elements of the building. The beams are horizontal and are responsible for bearing the load of the structure. Beams have 2 types; main beams that transmit load to the coulombs and secondary beams that transmit load to the main beams. The columns are vertical and transmit the load into the foundations of the building. (20. designing buildings 2025) concrete on its own is resistant to compression, however it has a low tensile strength which causes cracking and failure under heavy loads. This means it needs to be reinforced with steel rebar as this has a high tensile strength. By combining these two materials it allows for uniformity in the structure which creates a more stable structure. (21. Holly Wood 2023)
Bing in the south of France Marseille can expect hot and dry summers and mild cold temperatures with little precipitation. (22. Holiday weather 2025) concrete has a strong ability in absorbing and releasing heat. This helps to moderate temperature swings within the structure which will protect the structural integrity of the framing. concrete can also suffer from freeze thawing which may be an issue with this climates changes in temperature. ( 23. construction-update 2025)

Impact of production process:
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Concrete framing:
Concrete has the highest manufacture rate over any material in the world, the total amount of plastic ever created is the average of 2 years of concrete production. The key ingredient of concrete is cement, the production of which causes over 2.5 billion tonnes of carbon dioxide emissions per year (8% of global total). Another component of concrete is sand, with the high demand for concrete this is reducing the supplies of usable sands. Concrete uses up to 10% of industrial water supplies worldwide (another component of concrete). The demands of concretes production already puts significant stress on the environment, with the use of reinforced concrete the impacts of steel production are added on top. The final impact to consider is that all of these materials have to be transported putting further strain on the environment. (24. Science museum 2025)
The production of cement creates more than just co2 emissions, large amounts of air born toxic substances. This release causes poor air conditions which not only effects local eco systems but also serious health problems for nearby residents. (25. Gerardo Bandera 2024) Another issue on community is that the factories where concrete is developed has a negative effect on property values. This is because potential byers are put off by the pollution and noise that are associated with industrial areas. ( 26. Thurman Hunter 2024) 
Steel:
Steel production uses the largest amount of energy out of any industrial sector in the world. There are 2 methods for producing steel blast furnace and electric arc furnace. (27. Alberto N. Conejo 2020The process starts with sourcing iron, coke and limestone. These are then heated in the furnace at 2000°C. this mixture is then reduced leaving only iron, which will then be pressurised to harden into steel. Commonly when used for construction the steel will then be galvanised using zinc. (28. Factorama 2024) With the mass of this energy being produced by fossil fuels this creates a detrimental effect on the environment. When burned fossil fuels release excessive amounts of greenhouse gasses into the atmosphere. These greenhouse gasses trap heat within the atmosphere creating an effect called global warming. This causes extreme weather conditions which are destroying our natural habitats around the world. (29. ClientEarth 2022)
The iron mines that are essential to the production of steel are located in ecologically diverse areas. The iron mining process creates large amounts of pollution in water and soil. This allows for dust and particle matters to release into the surrounding air which is harmful to nearby residents. (30. UKGBC 2025) 
Assembly process:
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Steel framing: 
Steel framing comes in pre-fabricated from the supplier and will be unloaded and stored on site. The assembly of the framing will begin with the columns as they are the largest part and form a base for the structure. They will be lifted into place using cranes  and bolted into the foundations. Then beams will then be bolted to these columns similarly using cranes to lift them into place.  The beams are responsible for holding up the individual floors and the roof. after the frame has been put into place it needs to be calibrated and safety checked. An architect will have drawn up detailed designs for the framework, it is important that the construction team follow these with precision to ensure the building meats the load bearing capacity needed. (31. Phil Clark 2024)
It is common in office buildings for developers to look to add story’s on top of the existing structure. With the relatively light weight of steel, it makes the facilitation of these plans straightforward to facilitate. Typically this can be achieved without modifying the structures foundations, however in larger scale cases this will be needed. There is also the possibility that buildings can be stripped down to the raw steel framing and to be repurposed for different design and use options. (32. Martin Cooper 2023)
Concrete framing:
The first stage of erecting concrete framing is to create a mould that will give it its shape and hold the concrete up while setting. The next stage is to place the steel reinforcement, in the shape of a cage within the mould, and tying them together using wire.  After this concrete will either be mixed on site or brought in via lorry and then the pouring process begins. The concrete is poured into the mould up to the detailed level and then will be left to harden. The concrete will be hard in hours however hardening generally takes a month before the frame can support itself. (33. Understanding building construction 2025) Precast concrete framing is available now but would not have been at the time that Unite d'Habitation was built.
With concrete framing, design requirements overcompensate for what the buildings original use requires. This means that when a building is repurposed and the load becomes heavier that there is a large threshold where no adjustments will be needed. (34. Irish concrete Federation 2025)
Comparison of the framing types:
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Advantages:
	Steel 
	concrete

	Steel framing is lighter and stronger than concrete framing.
	concrete has a higher compressive strength.

	Steel framing has a simpler and faster on erection process.
	Concrete framing can form the majority of the building meaning that little additional components are needed.

	Steel framing has a higher tensile strength.
	Concrete is better at resisting weather conditions

	Steel framing has more adjustability for expansions and renovations.
	Concrete is more fire resistant.

	Steel framings are more cost efficient.
	Concrete can be assembled into any shape that a mould can be made into allowing for a bigger range of design options.

	
	Very low maintenance costs.

	
	Concrete erection requires less skilled labour.



Disadvantages:
	Steel 
	concrete

	Steel has a high thermal conductivity meaning it has a low insulative value.
	The mix of concrete needs to be precise in order to create the desired strength.

	Measurements of the steel have to be precisely measured in advance of arriving on site and cannot be changed upon arrival.
	Concrete framings have to be larger than steel to bear the same load.

	Steel framing needs additional components to create a complete building.
	Weather conditions when erecting the framing can affect how the concrete settles, which effects its structural abilities.

	Steel is likely to suffer from corrosion if exposed to moisture.
	


(35. GLW Engenering and construction 2025) (36. Civil Today 2025)
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