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1.0 Executive summary            
In this assessment I will be focussing on two famous buildings from around the world. The first of which is a steel framed building the empire state building. The second is a concrete framed called the Burj kalif. I will be comparing and contrasting the environmental effects involving constructing the building and the durability of the buildings. I will also be looking into the manufacturing process of the build. Finally, I will be comparing the buildings if one day they had to be demolished and what environmental effects that would cause.
2.0 Findings 
Surrounding area, wildlife, and climate
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Taken from (google images 2021)
The Empire state building is located in central New York. Surrounding the building is a lot of developed land. This means that it is a heavy populated area which leads to pollution levels being higher due to the added number of vehicles that would be needed.
 New York has a lot of adverse weathers from high heats to cold climates as shown in the image below. New York also has a lot of snow which could add to the amount of weight on the building compared to Dubai where it is a hot climate all year around.
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In comparison the Burj Khalifa located in this image also has a lot of developed land surrounding it like the Empire state building. Unlike the Empire state building the Burj khalif building has a lot of large highways roads surrounding it. Due to the building being built in Dubai, it is a hot desert climate meaning little would naturally grow or live within the land. The Burj is not far from the gulf of Persuian and has a river running close around the surrounding unlike the empire state building. The building is always exposed to a hot climate meaning that it would need to reflect the heat. 
3.0 Findings 
Raw material construction and waste
Steel 
The Empire state building is a steel framed building. This means that the main element of the building is steel. There are two ways in which the process of steel is made. The first method is a iron-ore process BOF.” Iron ore is reduced to iron and then converted to steel” (world steel,2018). This method is in a blast furnace. It is brought together by using its three main elements scrap steel, limestone, and coal. The iron-ore liquidises and mixes with the other elements in the process.
To make steel you need to have a blast furnace to get the iron-ore up to a high temperature. This means that a lot of co2 is deposited into the air. The co2 levels that are let off count to 7% of the emissions around the globe.
When making steel though the blast furnace process and the electric arc furnace there is a waste material called slag. Slag is the biproduct of steel. For every ton of steel 400kg of slag is produced in a blast furnace. In a electric arc furnace 170kg of slag is produced. The waste slag can be used in other construction products such as making roads and hydraulic engineering.
Concrete.
To make concrete firstly you need the main binding agent cement. Cements first element has to come from a quarry. It then goes through 7 different stages which add elements such as iron ore, limestone, and gypsum. These materials get added at different stages of the process. The process uses “cylindrical steel rotary kilns lined with special firebrick” (PCA). The rock reaches temperatures around 2700 ˚F. Some of the elements used are then burnt off in a gas form.  
Where as making the steel only had the slag as its waste material the process of making cement has a lot more hazardous waste. Cement has waste material such as “slags,fly ashes,silica fumes,rice husk ash, etc”(WA,1996). Some of the waste material is able to be reused but not all of it. The waste that is able to be reused is used for fillers for example or aggregates. Compared to the steel the cement binding agent in the concrete uses a lot of waste material that cannot be reused. When the cement additive is made up the only other elements that are needed to make concrete is sand, coarse aggregate and water. Those elements combined together create concrete. Concrete itself doesn’t have any waste material as its only the three basic elements.

4.0 Findings 

Durability and build times.
Steel 
Here is a list of things that steel has as its benefits:
· Corrosion resistances as long as it is coated correctly or galvanised. 
· Vermin resistance this means that is cannot be structurally affected by insects or vermin living within for example.
· Unlike concrete steel does not crack if there is movement within the building. Instead, the steel will bend and flex as long as the movement is not severe.
· Steel has a very good strength to weight ratio.
· Steel can be erected very quickly and does not need any time to set.
· Steel framed buildings can be erected quicker than a concrete building.
· Steel framed buildings are able to be adjusted and repaired quickly and easily unlike concrete.
· Unlike concrete steel is a “ductile material” (civil digital). This means that if the steel construction was to fail then it would give indications straight away and then it could be corrected. This is more adventitious unlike concrete as you would need to wait for the concrete to dry, settle before you may see problems with the structure occur.
Concrete 
· Concrete is less prone to rusting that steel if the rebar hasn’t been coated correctly. That being said if some of the reinforced steel is not correctly covered in concrete then that could cause rust the steel which would blow the concrete.
· Unlike steel when the concrete structures are on site, they are able to be poured to the desired shape and moulded on site with the right engineering and reinforcement.
· Unlike steel, concrete has “high compressive strength” (skyciv). 
· Concrete structures require minimal maintenance as when the elements are bonded, they won’t rust for example unlike steel if it is not protected correctly.
· Concrete structures are not able to stretch or flex. Instead, they are able to withstand a lot of compressive strength. This is due to the particles binding in the concrete to form a solid structure. When the structure has a load applied on top then it compresses together and holds together. When the structure twists or bends then the bonding of the concrete tends to crack or split as the elements are no longer binding. 

Transporting the materials to site 
Empire state building 1940s America
The empire state building was constructed in the 1930s. looking at this image below from that time New York was still very developed even then. This means that getting the materials in and out every day would have been hard considering the size of the steel beams that were coming in. This could mean that more pollution was emitted off the trucks that was bringing it in as they could have sat in a lot of traffic for a lot longer due to this.
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Burj Khalifa
The Burj Khalifa building is in central Dubai. From the photo below of when the building was being constructed it shows the land surrounding the Burj Khalifa. As you can see from the image unlike the Empire state building there isn’t much developed land surrounding the building and the road to the site are large and empty. Meaning that it would have been quicker and easier to get the materials to site.
[image: ]
5.0 Findings 
Assembly of the frames 
Empire state building 
In Steel frame construction the beams are delivered to site via a lorry. It is then loaded onto a crane and workers guide the crane as it lifts up the beam. It is then put into place and welded and or bolted together. This process is quick as long as the materials are available. Most of the materials for the steel framed building are made off site and then brought onto site and put together. The steel frame construction is dangerous as the workers have to walk along beams to be able to fix them together. Although they are strapped to a harness the job is still dangerous. Steel construction is a lot quicker which makes an average of 24% saving on the cost. Unlike the concrete structure the steel framed building requires a specialist team to manufacture off site. It then requires more of the specialist team to erect the structure on site. Concrete could use less skilled labour as it more manual based labour. This could have an effect if for example the specialist went off work then it would be harder to find another person than it would to find an unskilled worker for the concrete. 

Burj khalif building. 
Unlike the empire state building the Burj khalif is a concrete framed building. The concrete frame is usually constructed on site. Steel reinforcements are fixed together on site and then the concrete is poured in unlike on the steel building. some of the elements of the build may be premade off site and brought in. The concrete method is very labour intensive compared to the steel framed building. There are also more risks to skin problems when working with the cement as it reacts with the skin. This can lead to dermatitis and other skin problems. Where as when you are working with steel there is not as many risks to the workers skin.

Adaptions of the building and repairs 
Steel building can easy be adapted internally as most of the walls are partition walls. This is because unlike the concrete the steel does not “require intermediate columns” (UCO,03-2019). This allows the building to increase its living space by being able to take out more walls if needed.  The steel structures give more sq footage of a building as the steel beams can span across the top of the room compared to the concrete where it goes straight through the room.
The steel framed building is able to slightly bend and twist in the high winds whereas the concrete building would be prone to cracking in extreme conditions. This has to be considered as if a crack appeared then the building would have to be structurally examined and repaired by a specialist teams whereas when the steel frame is under tension it bends instead of cracks.
Demolition of the buildings 
In a steel framed building 96% of the buildings steel is able to be segregated in the process and then recycled. When the building is being demolished as long as all of the waste is separated then it can be melted down and made into new steel. In comparison in a concrete construction there is a lot less metal and the concrete structure has to be broken down. The rubble can then be reused or recycled when it is broken up and segregated. The concrete structure is more work to demolish and unlike the steel it would have to be broken up while it is taken down as the concrete has bonded together. This means that there will be a lot more dust and demolition risks to health and safety. The steel construction is able to be un bolted or unwelded and taken down with less mess.







6.0 Conclusion 
In this assignment I have gone over some of the pros and cons of steel and concrete construction. I have also looked at the build stage of the two building the Empire state building and the Burj Khalif and the demolition stage of the build. I have shown some of the environmental impacts the two building have had on the surrounding area and the waste materials of the build.
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