1 The frames likely durability and climatic resistance given the environmental conditions the site is exposed to. 
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Steel structure – the Willis tower Chicago 

Introduction - Willis Tower is the premier corporate office building in Chicago, home to more than 100 companies including prominent law, insurance, transportation and financial services. The iconic building is the third tallest in the Western Hemisphere, encompassing more than 4.5 million square feet, including its Skydeck and 103rd floor glass viewing platform,
https://theskydeck.com/the-tower/
 
The city of Chicago has all 4 seasons. The weather can vary from being anywhere as cold as -20*c to around 40*c in the summertime. Chicago is also known as the windy city suffering from extreme gusts of wind and extreme rainy days.

weather conditions
 Steel structures have good moisture resistant levels. Hot zinc coating and other steel treatments are added for greater protection against rust. 9 nickel has cryogenic properties as it can withstand such conditions as -40*c. The steel structure should be monitored during the winter months as not all steel is extremely strong during extreme cold conditions. Keeping the building warm during the winter will be challenging and expensive steel is not known for its thermal conductivity. Using reinforced concrete would’ve given the building a greater thermal conductivity which over all would save the building a lot of money on energy during the winter days the building will lose a lot of heat due to the lack of thermal conductivity in steel. 


Strength/wind
“The windy city” average wind speeds during the winter at the ground floor can be around 14.7 mph and at the very top of the tower wind speeds can be extremely high the building must have been designed to withstand the power and speeds of the winds. Using steel structures rather than concrete it has a much greater strength to weight ratio and will give the building a much greater defence against the wind


Earthquake resistance
Chicago is not noun to having many earthquakes but has got a history of small tremors which could have an impact on the building and what surrounds it. The use of a steel structure means the structure is ductile and flexible. Under extreme loads it flexes rather than crumbles like concrete structures. Beam to beam can be used to allow more resistance to tremors and extreme wind conditions. A reinforced concrete frame could’ve been used as they can withstand tremors and earthquakes
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Concrete structure – Burj Khalifa Dubai 
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Burj Khalifa, Khalifa also spelled Khalifah, mixed-use skyscraper in Dubai, U.A.E., that is the world’s tallest building, according to all three of the main criteria by which such buildings are judged (see Researcher’s Note: Heights of Buildings). Burj Khalifa (“Khalifa Tower”), known during construction as Burj Dubai, was officially named to honour the president of the neighbouring emirate of Abu Ẓaby, Sheikh Khalifah ibn Zāyid Āl Nahyān. Although the tower was formally opened on Jan. 4, 2010, the entirety of the interior was not complete at that time. Built to house a variety of commercial, residential, and hospitality ventures, the tower
https://www.britannica.com/topic/Burj-Khalifa

weather conditions within Dubai are always of high temperature even in the winter days. the coldest days of the year can be around 15*c and around august time they can be around 40*c on average. The top of the Burj Khalifa can be around 15*c cooler than the ground floor. The foundations of the Burj Khalifa play a huge part in how the building stands up right. being in the middle of the desert sand isn’t the best ground to lay the foundations the Y looking concrete foundations with concrete piles. Apart from those two factors the only factor that keeps the skyscraper up right is the friction driven between the 194 concrete shafts.

Strength and durability
Sandstorms and high winds cause havoc within Dubai so the structure must be able to withstand days of extreme sandstorms and windy conditions. The Burj was designed so that the wind will never settle. The building has 27 different shapes so that they generate different vortices different levels of wind will bounce of the surface area so no level will be the same across the building. One of the adaptions to the environment is the building is not square so using a concrete structure means that the building can be shaped easier than most other structures such as steel it is far easier to shape concrete structures.

Extreme heat
The high heats of Dubai mean the structure will have to withstand high temperatures. One factor that will need to be considered is can the structure withstand the high temperature day in day out. Degration of concrete can start to occur at temperatures of 70’C + this is when the concrete starts to breakdown and not perform to the strongest it can. Another environment factor is the moisture level not a lot of rain fall happens in Dubai and concrete can dry out and cracks can occur, and it can become weaker. Making sure the moisture levels of the concrete remain efficient enough to make sure the building is strong enough. If a steel structure was used the heat level and moisture level would not be a problem as steel is not effected until 1100’F.


Earthquake resistant
Small tremors have been recorded across the whole of Dubai using reinforced concrete that has characteristics that enhances its ability to with stand small tremors and earth quakes the Burj was built to withstand an earthquake of 7 magnitude. When reenforced steel is used its more likely the concrete wont crumble like a standard concrete frame. Using another frame like steel frame increases the chances again of the structure survival again. If Dubai was known for having major earthquakes, then a steel frame might have been a better match for the environment. The Burj was built to withstand a lot more magnitude scale than Dubai has ever seen.






2. The likely impact the framing material's original production process would have had on the environment, with particular reference to resource use in manufacture and in biproducts produced.  
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How steel is made
The start of the production is by mining the iron ore and then it is placed into a furnace blast which

Production of steel to the environment
The production of steel can have a number of impacts of the environment. Some being pollutions and some being waste materials. The biggest factor is the air emissions created CO, Sox, NOx, PM2. Coke production from steel is a problem for pollution. Sulfer and coke dust are realised from coke ovens. 
Although creating steel can cause emissions steel could possibly the most recyclable building product available at the end of the life cycle it is melted and re-used for something different it enters a new product phase of its life. It has an endless life cycle which means it can be used from one job to another after its life cycle ends.


By-products

The main by-products produced during iron and crude steel production are slag

This waste can lead to environmental pollution and, as such, many efforts have been made over the past two decades to decrease the waste and upcycle the now highly regarded as a recycled material that can reduce environmental impact due to its resource-conservation and energy-saving properties.
By-product gases from the furnaces can be fully reused. They’re used as a direct fuel substitute, for internal generation of electricity, or sold for power generation. Flaring is a last resort.




Concrete factors 
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Concrete is a mixture of cement, air, water, sand, and gravel–it's as simple as that! Not exactly. The typical concrete mix is made up of roughly 10% cement, 20% air and water, 30% sand, and 40% gravel.
Unlike steel concrete has a significant number of environmental factors such as results in high levels of CO2 output. Cement production is the third ranking producer of anthropogenic this is extremely higher than the level of co2 created by steel. At first concrete was a cheap way to rebuild city’s and was much cheaper option than steal or other building materials as the years went on the environment factors changed for concrete as for each tone of concrete created a tone of CO2 was produced “we used approximately 3.6 million tonnes of the stuff within the construction industry – the problem being that for every tonne of cement produced, one tonne of CO2 is also produced”.
https://www.thegreenage.co.uk/article/concrete-is-bad-for-the-environment/

By product of concrete 
The main by-products of concrete that can be found are fly ash, blast furnace slag and silica fume. The most harmful by product of concrete is the fly ash as it has an extreme high number of deaths in the US as it causes a lot of problems with the lungs.



3. The frames ease of assembly, and the potential ease of its adaptation to 
    different building shape and use, within the total life cycle of the building


steel frame assembly
steel has a much quicker method of erection/method than most other structures as the parts are assembled off site which means there is no hassle for workers on site. Once the foundations are in place the steels beams can start getting delivered on site level by level. A crane will be needed in order to lift the steel beams onto one and other.The steel beams need to be drilled and welded together most beams will have predrilled slots so that they can slot into one and other this will save labour cost and time overall. Steel needs very little treatment over time and very little money needs to be spent on maintenance. The end-of-life cycle for the structure is the most eco friendly frame. using plasma cutting tools or torch cutting tools to remove any welding and drilling the screws out all the steel used within the structure can be sent to a recyclable steel yard to be used again and melted down to start another life circle.
Unlike concrete steel cannot be moulded into such exotic structural shapes it does not have all the characteristics as concrete does. So, if you’re looking to create a unique design then steel is not the best option 
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https://www.greenspec.co.uk/building-design/steel-products-and-environmental-impact/


Concrete frame assembly  
A much longer assembly time than a steel frame structure the concrete structure is moulded on site which will increase time and labour on site. The first step is to make the mould in which the steel rebars will sit. This is called a reinforced cage once all the steel bars are in place the concrete mix can be made which consists of cement, sand, stone chips in a range of different sizes. The concrete mix is then poured into the mould on top of the steel bars until level. The mix takes hours to set but takes a full month to reach its maximum strength. The end life cycle is not the same for concrete is it is for steel much more complicated unneeded concrete can be recycled and used to create recycled aggregate. In most cases, recycled aggregate will be used as a subbase material, but it can also be paired with virgin materials and reused as an aggregate in new concrete.
Concrete can be moulded into any sort of shape due to its plasticity. Any shape that you can design within reason you can create out of concrete.
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http://www.understandconstruction.com/concrete-frame-structures.html
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Seismic retrofit technology consists of three methods:
1.The Seismic strengthening method which raises the intensity and modification performance of a building. This is the most popular
method.
2.The seismic-isolating method which reduces the effect on a building of the shake produced by an earthquake.
. 3.The vibration control method which controls the shake of the building itself.
Hands-on capabilities From the result of the seismic diagnosis, the most suitable technology method is proposed.

Our Works Seismic strengthening method

Technology and Solutions Seismic strengthening is the standard technology of seismic retrofitting. It is the technique of generally raising the intensity and

modification performance of a structure. There are various methods as shown below.
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Stesl brace reinforcement resisting walls

Seismic-isolating method

This is the technology of reducing the effect of shake produced by an earthquake on a building by installing seismic-isolating devices,
such as rubber, between the ground and the building as shown below. In addition, this technology may include the seismic isolation of
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