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1. Details of 30 St’ Mary Axe, (London)

[bookmark: _Int_c0oWWz3R][bookmark: _Int_yEpPRkGH] 30 St’ Mary Axe most commonly known as the ‘Gherkin’, is found in the City of London. The Gherkin was completed in December of 2003 with construction started in 2001, officially opening its door on the 28th of April 2004. The building is made up of a mixture of offices, bars, and restaurants. The structure was designed by the British architect Sir Norman Foster in 1997 and was engineered by multiple companies including, Arup, who were the structural engineers, Hilson Moran who were the general engineers, and Speirs and Major who took charge of electrical engineering. The gherkin stands 180 meters (about 590.55 ft) tall and used 10,000 tonnes of steel in the construction of it 



2.  Planning & Construction

2.1. As previously stated, the structure was designed by Sir Norman Foster. The original plans for the building were initially turned down due to the fact that certain parts of the city could not view St. Paul's cathedral and there was also a possibility that it could affect the air traffic from Heathrow Airport. The building was then re-designed and scaled to make fit the requirements that the government would allow.This image from a progress report by Foster + Partners shows how the design had developed over time and the different prototypes that they had in mind. Looking at these models you can see how they’ve taken ideas from most of them and combined them to create the Gherkin.(Massey, 2013)




2.2. Construction of the Gherkin started in 2001 when they first started building the foundations. “The foundations consist of 333 750mm diameter straight-shafted piles into London Clay” (Team, 2018), Piles are used in construction to get deeper underground so that the denser soil below the surface can hold the weight of the structure. The piles were driven 25m below the surface to make sure they got to soil that had the most density. Due to the City of London being so busy, they were given one day to complete the piles to prevent disruption in the city. The image below shows the size of the concrete piles being used in this situation. (Bengani,2015)                                          [image: ]After the foundations were complete, they then moved on to the structure of the building, using a mix between diagrid as the main and core for the rest of the building. Diagrid structuring was used for the building's exterior elements and held together by nodes which used multiple angles to ensure they had a solid structure. The core structure was used to create a resistance from the gravity and vertical loads on the structure compared to diagrid which resisted against horizontal loads.Horizontal hoops were added to the diagrid structure to resist the forces that had risen from the building have a curved shape.The arrow points at a single part of the diagrid patter where we see large diamonds which are the height of 4 stories, which is made up of 16 smaller glass pane diamonds
https://i.pinimg.com/736x/b1/d7/47/b1d747ba8c7b4c8785909acd582f60a0--gherkin-london-london-england.jpg




2.3. [bookmark: _Int_VYWyuEfT]The Gherkin is home to many offices and restaurants showing that it must have a high capacity of people in there at any given point. To power a building with a capacity this high would have an excessive cost, but in the Gherkin, they have many ways of saving energy. One way that the Gherkin reduces energy use is the fact that they have curved lightwells which benefit as they let daylight reach deep into the offices which reduces the amount of artificial light used. Another way they reduce energy use is a natural ventilation system which also comes from the curved lightwells, and this helps to prevent the use of air conditioning in the building. [image: ](Foster + Partners, 2019) Shows an image of the construction plans of the Gherkin. From this drawing we can see the roads and buildings surrounding it. During the construction process, the flow of these roads may have been affected, leading to people being late for work or just causing a general nuisance in the area.


3. Effects of Climate 

In London, the average temperature is 14°C, reaching highs of around 25°C and lows of 4°C. A factor of what material to use in a structure depends on the climate that surrounds it. The Gherkin is primarily made from structural steel which has a carbon content of “0.05%–0.25%” (AZoM.com, 2018). The steel will not be affected by the natural climate of the city, but it can help against heat distribution when we are in the winter. Steel is an excellent conductor of heat, and this is what lets it help keep the office areas and restaurants warmer during chilly days compared to wood and concrete which wouldn’t be as effective. The structural steel in this structure could be affected by rain as rust could build up over time, but the steel fabricators will ensure this is tender before the process begins.



4. Social and Ecological impacts of materials

4.1. Although steel may be a recyclable material and good for the environment as it can be reused multiple times, there are some environmental factors in the process of it that harm our environment. The process starts with collecting crude iron ore from materials that have been blasted from the ground. The iron ore is then put into ovens which are powered by coke which is made from bituminous coal. Limestone then gets added into the mix and then this removes impurities from the carbon. This is then hit with a blast of super-heated air which causes combustion, we then see the raw materials transfer into molten iron. Oxygen is then pumped into the molten iron and at high speeds which makes molten steel, the molten steel is then tapped and fabricated into the correct shape that was ordered. This image shows teh immesnse heats the steel can reach in the process and what machines and used in the process
https://www.howden.com/Howden/media/Howden/img/industry/SteelMaking/IronSteel_700x400.jpg?ext=.jpg


4.2. [bookmark: _Int_EKiR8dWL][bookmark: _Int_5AN1r5r1]Through this process we can see many different emissions being released such as “(CO, SOx, NOx, PM2)” (greenspec, n.d.). Carbon Monoxide (CO) appears in the process when oxygen reacts with caron in the steel, CO doesn't affect climate change directly, but does affect the amount of greenhouse gases in the atmosphere, which then can link to climate change. “Sulfur dioxide combines with water and air, it forms sulfuric acid, which is the main component of acid rain” (Queensland, 2017), the effect of acid rain is that can lead to deforestation as it breaks down the trees and shrubs, destroying the habitats of some wildlife. Nitrogen oxides are formed when fossil fuels combust, Nitrogen dioxide can form when reacted with different gases and this is what is harmful to people and organisms. A steel producer called SSAB has recently found a way to use no fossil fuels during the steel making process, they use hydrogen instead of coking coal. This process cuts CO2 emissions, and the by-product is now water. This will help prevent climate change compared to how we are running our steel production process at the moment and also stop the use of fossil fuels that we are running out of.https://www.youtube.com/watch?v=CKRM8P4nCHk.
This is a screenshot of a youtube video showing how the process works so efficently.




4.3. [bookmark: _Int_151OSjka]The Steel construction process can produce a lot of waste, most of this waste is called slag. It is the main by-product in the process and is produced from iron-ore and limestone impurities collected on top of molten iron. Slag affects the environment by polluting soils and may affect water sources through natural weathering which could affect drinking water of some animals or even the habitats of sea creatures.The infographic to the left shows how steel manufacturing companies deal with some of the waste to prevent against the environment, animals and their habits, human etc.
https://worldsteel.org/circulareconomy/


5. Comparison between Steel and Concrete

5.1.  In the project of 30 St Mary Axe both steel and concrete are used in the build. We see at the build's foundations that concrete piles are used to support the building from the bottom and then as it progresses up, they change to steel framing for the structure's core and the outer areas. Steel is a material that is fabricated off site, this gives it an upper hand to other materials because it is ready to use on site straight away. The length and time of the project will be cut as the price of steel is lower than concrete. But the fact that steel is weaker than concrete puts a higher price on the insurance costs which could end up costing more in the long run for the owners.From the graph above we are shown that the prices of steel and concrete have both increased through the years at a similar rate and we can also see that concrete has always been more expensive through the years. The buildings’ main uses are office areas which need substantial amounts of space as they don’t need as much support as concrete and the frames can reach further while still being strong. https://www.newsteelconstruction.com/wp/steel-still-the-cost-effective-choice/




5.2. [bookmark: _Int_tEiJpapx][bookmark: _Int_KbiHIwga] Another advantage of the use of steel is that it can be made into any shape it is needed. The Gherkins shape has different qualities to the buildings and needs the steel to be shaped as there is a natural curve around the building's exterior. The building needed this steel diagrid structure to achieve the curve we see in it and couldn’t have looked like what it does now if concrete were to be used. The overall façade of the structure would look completely different if it had to use concrete due to the workability of the steel and how the fact it is a lighter material can change things

6. Wind Loading on 30 St Mary AxeThe drawing above shows how wind moves around the gherkin compared to buildings that had a squarer shape. We can see in the drawing the changes in wind direction as soon as it comes close to the building, the wind directs itself upwards from the building around its shape. The usual direction of wind when hitting a structure would be to go downwards into the pedestrian area compared to it now going up into the sky and not causing any disruption on the ground.https://misfitsarchitecture.com/2015/01/05/dysfunctionalism/foster-partners-30-st-mary-axe-office-building-wind-diagram/


7. Conclusion
[bookmark: _Int_LtV6zPXq][bookmark: _Int_G7iPWCGM]To conclude my study and weighing up the differences between steel and concrete, I can see in this scenario that steel is the correct material of choice. There are many reasons for this decision, from how much money the company saves to the need to have a material that can shape the design into a structure. Also, seeing how recent discoveries show we can create steel using minimal fossil fuels makes me believe that steel will thrive soon. Finally, I think that the main reason steel was chose is to create more space in the workplace, the occupiers can hold more people in the building than they would have if it were made from concrete or any other material. 
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