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1.0 Executive Summary

Through your own research, select a habitable building from anywhere around the world, of Steel frame, and report on the details of its’ original design planning, construction method and potential impact in consideration of social and environmental sustainability, at the site of the build.
2.0 Terms of Reference

2.1 The principal focus are:

2.1.1 To detail the original design planning of a chosen habitable building
2.1.2 To detail the construction method used of a chosen habitable building
2.1.3 To detail potential impact in considering of a social and environmental sustainability, at the site of a chosen habitable building

2.1.4 Report is due 7th December 2022

3.0 Procedure

This section identifies the research sources used.

3.1 The research included sources on the subject of blended learning in education from websites and text books set out in the references and bibliography.
3.2 Notes taken in class also provided background to the research.
4.0 Findings
4.1 The Habitable building I have chosen as part of my report is The Wembley Stadium. Construction began in 2002 and was completed by 2007. Wembley Stadium holds a capacity of 90,000 people and is home of the English football team. It has also held many concerts and most recently held NFL matches. The stadium itself is round and has a circumference of 3,280ft. The old Wembley Stadium was an iconic venue hosting numerous evets such as the Olympics, the FA Cup and Band aid, therefore the challenge to build a state-of-the-art ground with immaculate facilities and that ‘special feeling’ the Old Wembley had would become a momentous one. 
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4.2 One of the focus points to the Wembley Stadium is the ‘Wembley arch’. “The giant steel arch supporting the roof of the north stand of the new Wembley Stadium in London, UK, has a span of 315 m (1,033 ft), making it the world's longest unsupported roof structure” Guinness World Records (2006). The structure itself is the main focus 
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point for the stadium and it gives a fantastic viewing for fans when approaching the stadium. The Wembley arch isn’t just for show, it was also designed to hold a 7,000 tonne steel roof, this ensured all seats in the stadium are unobstructed by concrete pillars which would usually be used to hold the roof. The roof also can open and close dependent on the weather, and if there’s a sports event or a concert on. The Wembley arch also lights up it can be seen 13 miles away due to the retractable panels that are built into the stadium, the light reflects off the panels and point towards the sky as a beacon of illuminate colours, when war struck in Ukraine Wembley Stadium was lit as a  'DISPLAY OF SOLIDARITY' Ian Tuckey (25 Feb 2022). The retractable panels also can change direction towards the pitch, this adds extra light onto the pitch to give the fans the best viewing for games. This creates a comfort level for fans to view the game with the best view possible. If the level of light is too high or too low, then it might not be suitable. This would have been discussed by the architects in the design of the building, they would have picked a certain material to reflect the light from. The light needs to be a certain intensity otherwise it could strain the eyes if it is too dark, or it may blind if it is too bright. Being a structure as large as it is, it’s important that the arch doesn’t incur wind loads which is remedied in the arch’s design with large gaps between the steel structure, because of its ductility it can easily bend without breaking. A steel frame does sway but only a few inches at most which isn’t enough to collapse or cause any damage. The frame is also less susceptive to flood damage or leaks from rain due to having fewer spaces between the connections and materials. Prefabricated steel frame buildings can withstand wind speeds better compared to other construction materials. When constructing the seating area for the stadium the designers decided to develop a single bowl seating area, this gives an increased intensity of the atmosphere and excellent views of the pitch.  
4.3 In the building design of steel it has large spans, the load bearing compared to span potential of steel is much better than concrete and therefore can achieve larger spans. Concrete has to be more carefully supporting central span with and additional column, if larger spans are available with steel then it should have a more open structure. That should then mean that they’d be able to open the central space more before using the larger spans. Therefore, this gives greater height and having a structure as large as the Wembley arch, it is very important. Steel gives a structural system in which openings are provided easily. As a result, opening space on site this gives the contractors extra space for services, this makes the installation of services much easier. With a concrete frame it would be much more difficult to provide services due to the amount of space that 
                      would be taken up. 

[image: image1][image: image5.png]



[image: image6.png]


[image: image7.png]



Rukshana Shrestha

www.civilconcept.com

The graph above shows the strength of concrete compared to steel. Steel is stronger than concrete in every aspect and therefore when constructing a building of size, steel is the best material to use. When constructing a large frame, the steel process is more efficient. Once steel is manufactured it can be put into its rightful place where as the process of hardening the concrete is time consuming and the thicker the concrete mix the more time it takes to harden, depending on what the environmental conditions would be a factor on how long it will take to harden, concrete is also a wet product and the hardening of it can take time depending on the weather whereas steel is a dry material. Concrete must be made on site which can lead to more waste unlike steel that is made off site and brought onto it. Using the incorrect amount of Cement, Water and aggregates when creating concrete could mean an overreaction of components. ‘Multiplex used an unsuitable form of concrete in the foundations for the signature arch of the new Wembley Stadium, significantly contributing to the delays surrounding the project's delivery, it has been alleged in court documents’ Matt Scott (13 Jan 2006). Ironically the incorrect mix of concrete in this case resulted in a delay for the site and therefore strengthens my statement about the inconsistency of Concrete. Steel is the much more expensive material to use, but when construction a larger building it is worth it. The steel frame of the Wembley arch is very important given the durability of steel itself, steel also accommodates a curved architecture as seen in the arch. Steel is made from iron and carbon and is a compound metal, it is resistant to most elements and therefore it is ideal for an area where winds are high for example Wembley Stadium, London.  With a steel frame we can prefabricate which should give the stadium better quality whereas the dimensional tolerances aren’t as good in concrete. With all construction work time is cost, and more so with Wembley stadium time is important, steel is a more efficient way of building as it means there is less construction time due to the steel being made off site. When considering sustainability steel gives a greater flexibility compared to concrete, the adaptation of the building is easier if it’s a steel frame due to it increasing the life of the building as so its easier to adapt the framework. Steel is also 100% recyclable but on the other hand it does release large amounts of Co2, but Wembley stadium are finding ways to fight this ‘We’re always looking for ways to reduce our energy usage and work towards a net zero carbon future. In 2019, we secured long-term use of 100% renewable energy at the stadium, and we’re upgrading our lighting to LEDs, including in Wembley’s arch’ Wembley Stadium Sustainability. 
4.4 The graph below shoes the average level of humidity in London over a 12 month period.  

[image: image3]
www.weather-and-climate.com (2022)
This shows that there is a high risk of moisture throughout the          

Year, structural steel has properties that can make it resistant to 

Moisture depending on its carbon content. Extra powder 

treatment and a hot zinc enhances rust resistance and makes it     

immune to water, this likely increased the steel frames durability. 

The steel production can have several different recipes 
depending on what the steel is being constructed for and what 
materials are on offer, the steel production starts with basic 
materials. If we’re talking about the production of molten Steel, it 
starts with coal, Iron ore and Limestone. The Limestone is 
heated and the coal is placed in an oven to create coke. Coke 
gives off high carbon content which is bad for the environment 
due to carbon being a green house gas. All three items are then 
placed into a 
blast furnace together. The Limestone is placed on top of the 
molten iron as a form of slag. This then sucks up any impurities 
from the iron. Once it is produced the iron is taken into ladles 
and then transferred into an oxygen vessel, at the oxygen vessel 
it blows oxygen at high velocity a proportion of scrap steel to the 
mix, this the produces molten steel. As explained steel is 100% 
recyclable and therefore recycled steel can either be placed 
straight into a basic oxygen vessel or it can be placed into an 
electric furnace to be used again so on this is a positive for 

sustainability. Steel is a ferrous metal in which contains iron. 

Steels are but into groups by their carbon content. A low carbon 

steel is steel that included less than 0.15% carbon, Mild steel 

which contains 0.15-0.25% Carbon, Medium carbon steel which 

contains 0.25-0.50% carbon and high carbon steel which 

contains 0.5-0.9% carbon. A lower carbon content means that 
there is more ductility in the steel and there is an increased ease 

of welding. On the other hand an increased carbon content 

means that there is increased tensile strength, an increase 

quenched hardness and an increased ease of casting. “On
average, 1.83 tons of CO2 is emitted for every ton of steel
produced making steel production a major contributor to global
warming adding over 3,3 million tons annually to global
emissions”. With the avid increase of steel work there is a real

worry with how much steel is produced, since 1950 steel 

production has increased to x10 the amount and of course with 

the amount of Co2 it only adds to the risk of global warming.  

‘There are 34 bars, eight restaurants and 688 food                                                                         

and drink kiosks placed in and around the stadium’ Design build    

(21 Dec 2006). 

With the temperature in London winter levels sometimes lower    

than 0 Degrees Celsius that aim for the design of the build is to 
provide 
an internal environment that is different from the external climate

environment to ensure a positive impact on social sustainability.
Another factor would be the importance of comfort levels in the

hospitality areas, key focuses would be to ensure that there is a

heat gain given as there is low temperatures that can occur in 

London. Sound transmissions is important, sound 

shouldn’t carry through the hospitality walls.
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As seen in the photo above the hospitality included thick walls to 

ensure sound doesn’t carry outside if the box and to keep 

heat in the box, Also the hospitality box delivers a good level of 

light, there isn’t too much light, and it isn’t too dark. 
5.0  Conclusion
Steel and Concrete are both incredible materials in their own way, Concrete is an older material that has been around for thousands of years and will continue to be used for years to come. Steel is a newer material that is a more modern way of construction that allows construction companies to create remarkable high durable builds. Steel will continue to be used as a frame for larger builds such as Wembley Stadium as an example, but concrete will continue to be used as a foundation for houses due its high level of quality but for a cheaper material than steel. The efficiently of a steel frame build, its durability, and its ability to withstand high levels of wind makes it a somewhat magical product.  
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SN Description Mild Steel

1 Yield Tensile Strength 250MPa
2 Ultimate tensile strength 410MPa
£70 - 80k + package

3 Young’s modulus of elasticity 2*10° MPa
4 Shear Strength 0.9*Ult. tensile strength Cu‘cﬂechni‘l‘z"‘d;smtmem -
5 Compressive strength equals to tensile strength

ezoic
6 Poisson’s ratio 0.27-0.3

| hope this article on “steel Vs Concrete” remains helpful for you.

Happy Learning =

Contributed by,

e 16:59
. 07/12/2022

. ‘ ~ oA
ey - 0 search @ 2 D) WD



