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Topic 13 
LOW-ENERGY HOUSES 

Part 3: Steel houses 

Steel has been used for more than two centuries for buildings with commercial, industrial or agricultural 

purposes. These include warehouses, distribution centres, retail outlets, exhibition spaces, sports halls, etc.  

The latest trends in architecture and construction, though, reveal that the use of steel structures and outer 

envelope in residential housing get emerging popularity. The steel has numerous benefits as a building 

material. Most importantly, with proper design and materials a steel house can easily be made low-energy 

and even passive. 

Steel is basically an alloy of iron (Fe) and carbon (C), but its properties can be enhanced and modified by 

addition of other alloying elements, such as chromium (Cr), nickel (Ni), molybdenum (Mo), manganese (Mn), 

aluminium (Al), etc., and through special treatment methods which continuously develop. 

The most important advantages of usage steel for house building are as follow: 

The high strength to weight ratio tolerates practically infinite constructive and architectural potential – 

beginning from reducing of the weight of a building, through offering of lager amount of space compared to 

masonry or concrete structures, to vast architectural solutions in terms of appearance, shape and finish. 

Steel construction solutions can also be combined with other types of façade facing – steel cladding, stone, 

brick, terracotta, wood, glass – this way providing for even more solutions and integration into the 

neighbourhood area. 

One of the main benefits of steel structures is the speed of fabrication and of assembly (as well as 

disassembly). The steel components are being manufactured in factories in a quality-controlled environment 

and using automated and computerized machines. This way, the design tolerances are limited to millimetres, 

whilst in case of other construction materials it can reach centimetres. The steel components are being 

delivered ready-to-use for assembly on site and need no modification.  

The technology for building the steel structure is incredibly fast. For instance, for a 50 m2 house the 

installation of a steel structure take approximately 3-4 days, while the construction of the whole house can 

be accomplished in up to 3 months. 

Low maintenance requirements: maintenance of steel constructions is limited to regular checks and periodic 

painting. The most common types of steel would require painting once in 8-10 years, while if galvanized – 

the protection of the surfaces is secured for up to 25 years. 

The appropriate steel grade for a building can be selected according to the climate and other local conditions. 

For example, at the seaside the air around contains chloride ions (salt) which corrode most types of steel. In 

such areas it is most suitable to use austenitic steel type 316, which contains 2.2% molybdenum and it is thus 

resistant to corrosion and rusting caused by the sea water vapour. Also, this steel type comprises 17.5% 

chromium. Cr reacts with oxygen in the air to produce a thin film on the surface which has self-healing 

properties if damaged. In this way, the austenitic steel type 316 in principle does not require galvanizing, 
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painting or other coating except for aesthetics. However, if galvanized or alternatively, if special layer of anti-

corrosion coating be applied, the service life of the supporting structure can reach 100 years. 

The combination of steel with other materials offers efficient solutions for thermal and acoustic insulation 

and makes it suitable for areas with large temperature amplitudes. The high nickel content in some steel 

grades allows the material to maintain its microstructure and qualities at all temperatures, from cryogenic 

and up to its melting point. 

Steel is non-combustible, that is, it does not contribute to the ignition of fires, the spread of fires, or the size 

and severity of fires. Therefore, usage of steel elements both in load-bearing structure (usually hot-rolled 

profiles) and for exterior cladding, is considered great advantage. 

Steel is a neutral material which emits no polluting substances or elements that can be harmful to the human 

health or environment. Steel is an excellent example for low consumption of raw materials: it can be recycled 

infinitely without losing its properties. The process of production of steel elements allows for extremely 

efficient use of materials and minimizes waste: all steel off-cuts and drills are sent for recycling into new steel 

components. Nowadays, in Europe more than 50% of steel production is from recycled material. This notably 

contributes to reduce of the CO2 emissions.  

Reuse could offer even greater environmental advantages than recycling. Reuse means using the 

demounted product in another location with or without renovation. Steel frames, cladding components, 

wall elements, temporary structures and modules – all these elements of a house can be reused. Reuse is 

not yet that common, however it is expected that it will become more popular in the coming years 

 

Further reading:  

Steel buildings in Europe: Design guides for single-storey and multi-storey steel buildings 

https://constructalia.arcelormittal.com/en/news_center/articles/design_guides_steel_buildings_in_europe  

Ancon (2019). The Use of Stainless Steel in the Construction Industry 
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