Jake Bevan                       Material Science and Building Services                Assignment 1                                        

	
TASK DESCRIPTION



Question:  
Through your own research, select two existing habitable buildings from around the world, one of Concrete frame, one of Steel frame and report on the details of their original design planning, construction and their potential impact, with consideration to sustainability, at the site of the build.
Your case studies should then analyse the framing material of each building by COMPARING and CONTRASTING them in the following areas:

1. Their likely durability and climatic resistance, given the environmental
    conditions they are exposed to at the site. 
2. The likely impact of the frame material's original production
     process on the environment. 
3. The frames ease of assembly and the potential ease of its adaptation to
    different building shape and use, within the life cycle of the building.
Include photographs and tabled data of your case study choices and comparisons in contrast, to enhance and justify your presentation and argument within the written text.

2000 words (+/- 10%)
                                                                                                                                                      (100 marks)













[image: Image result for concrete frame"]Steel and concrete framed buildings both have their positives and negatives, but both are crucial to the construction industry.

Steel Framed Buildings

Steel framed construction is usually used in high-rise and residential buildings. Steel is used to form the skeleton which is usually made up of horizontal beams and vertical columns that are riveted, bolted or welded together.Image from https://www.designingbuildings.co.uk/wiki/Concrete_frame


[image: Image result for empire state building"]
Empire State Building

The steel framed building I’ve decided to research is the empire state building, this is because of the interesting history and development of the building.

History

The empire state building was built in 1931 and cost a total of around $40,000,000, the idea of the structure came into the mind of John Jakob Raskob after the Eiffel tower was built, John saw this as a challenge to leapfrog the height of the tower and try to become the brains behind the tallest habitable building in the world, this wasn’t without any problems as there was numerous delays in development and many workers lost their lives in the process of building the empire state. There’s been 30 recorded attempted suicides at the empire state building, the first recorded attempt was by a worker who was fired whilst the building was being constructed. The empire state building was also recorded as being the tallest building in the world which has later been surpassed by several other buildings since 1931 this including the Burj Khalifa which stands at an incredible 2,720′ feet tall.Image from - https://en.wikipedia.org/wiki/Empire_StateBuilding


Construction Process

In 1929 John Jakob Raskob who was an ex vice president of general motors, bought a block of property on 5th Avenue at 34th Street. The Waldorf-Astoria Hotel was located on this property but because that location became very valuable the owners of the hotel sold the site to Raskob for a staggering $16,000,000. After buying the area and getting the skyscraper included John needed plans for this new building, being in this situation Raskob hired Shreve, Lamb & Harmon to be the architects for the building. 

As previously stated, the Waldorf-Astoria Hotel was still at this property, so the first construction process was the demolition of this hotel. Before the demolition of the Hotel was even complete, excavation for the Empire State had begun. Different work shifts of around 300 men worked from day to night and dug through the rock in order to make a foundation.



After foundations were set in place the next stage was building the steel framed skeleton for the structure. This was to begin on March 17, 1930, the skeleton of the building was made up of 210 steel columns for the vertical frame 12 of those 210 made up the height of the entire structure. The steel girders were so heavy that they couldn’t be raised higher than 30 stories at a time, when the girders needed to be lifted to a greater height, they needed to be lifted by a handful of cranes which wasn’t efficient for price and job risk.
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Progress Schedule for the Empire State Building from 1930 – “https://www.designingbuildings.co.uk/wiki/Empire_State_Building,_New_York”





Durability
When designed and constructed to a good standard, steel framed structures have great durability. It can endure extreme weather conditions. Steel is a compound metal which is created from iron and carbon, it is also impervious to most components which is great for a place like New York which is infamous for Its cold winters. The 1930’s is the decade to have the lowest recorded temperature in New York coming in 1936 when the temperature went as low as - 106° on July 6. Steel is almost perfect for any area as it can withstand these extreme conditions without collapsing or breaking.
Steel is bonded with carbon , it converts into a hard and resistant material  (That being especially resistant to corrosion), this makes it great for outdoor buildings and structures like the Empire State Building, which was bare to components during construction that could have caused corrosion and or any other harm to metals that are not as strong and resistant as steel. 




Processes of Steel’s Impact on The Environment
Carbon dioxide
“Carbon dioxide is a chemical compound composed of one carbon and two oxygen atoms. It is often referred to by its formula CO2. It is present in the Earth's atmosphere at a low concentration and acts as a greenhouse gas. In its solid state, it is called dry ice.” - https://www.sciencedaily.com › terms › carbon_dioxide 
The largest release of chemicals from steel plants is carbon dioxide or CO2. Carbon dioxide comes from the iron ore decrease that takes place in blast furnaces and the sponge iron plants, releases of CO₂ subsequently follow the production variations of ore steel. These releases also come from the use of fossil energy in reheating furnaces etc. Around one half of the average steel industry’s total energy expenditure includes coal which is used as a reducing agent in blast furnaces and sponge iron plants. Coal makes 90% of the average steel industry’s total carbon dioxide emissions.
Nitrogen oxides
“Oxides of nitrogen are a mixture of gases that are composed of nitrogen and oxygen. Two of the most toxicologically significant compounds are nitric oxide (NO) and nitrogen dioxide (NO2). Other gases belonging to this group are nitrogen monoxide (or nitrous oxide, N2O), and nitrogen pentoxide (NO5).” - www.npi.gov.au › resource › oxides-nitrogen-0
Releases of nitrogen oxides or NOx arise mainly in coking plants (Plant where coal is coked to create coke). High temperatures which are essential in the iron and steel production mean that the setup of nitrogen oxides are difficult to get around during the fuel burning procedure, this is because the nitrogen is actually in the air.
Assembling the Structure
The process of putting up a steel frame if done right is a quick process, a steel frame  requires steel fabricators to weld together the structure, this is not as efficient as a concrete framed building with the job roles of the people who can put the frame together.







Concrete Framed Buildings
The Portuguese National Pavilion
The concrete framed building I’ve chosen to write and research about is the Portuguese National Pavilion, I’ve chosen this building because it’s a very visual pleasing and ground-breaking structure.
History
The Portuguese National Pavilion was built in 1998, it was originally for the Expo ’98 which was a world fair held in Lisbon, Portugal. This fair was held from Friday the 22nd of May to Wednesday the 30th of September in 1998. The topic of the fair was the Oceans, a heritage for the future which was chosen in part to honour 500 years of Portuguese discoveries.
The architect for the structure is called Álvaro Siza Vieira who was born on the 25th of June 1933 in Matosinhos, Portugal. His intentions of building this structure was for it to be involved in the Expo’98 fair and its purpose of use after the fair was to create spaces for having head of states and a big outdoor area for large gatherings, nevertheless the building's future use was undetermined.
Vieira said in a “Dezeen” interview - "I was designing a building that would be an office building or a museum and should be prepared for that, which makes [designing] difficult... we missed things that conducted to character in a building,"
This Quote came from –“https://www.dezeen.com/2019/08/02/expo98-portuguese-national-pavilion-alvaro-siza-movie-interview/”



Vieira split the structure into 2 different areas, one would be for all different variations of use and the other area would be outside as a type of yard.
Construction Process

There were problems from the very start with the construction process, this was because the area was environmentally damaged and was deserted on the coast of the Tagus river, which was highly polluted from an oil refinery and service station nearby.
The structure was built made up of 20cm thick concrete, spread across a distance of 65 metres staggeringly that not being without a single column to it. The conclusion to use concrete was apprised by its properties, it is just narrow enough to ensure it is supported easily well, and it isn’t relevant how narrow it gets, it’s still going to be strong enough to hold back the influences of strong winds because of its superior density. This main point of this project/structure is to still show the fantastic display of skill and engineering that went into building the structure and it was built to show the potential of future builds.


Durability

The durability of concrete framed structures is fantastic when planned and constructed correctly and precisely. Concrete structures stand the test of time as concrete was used by the ancient Egyptians and the romans utilized it to build Colosseums and Tombs that stand till this day. Concrete can only remain durable if the cement paste you used is dense, that it is made with an arranged aggregate that is strong and that the ingredients in the cement mix contain properties like alkalis, Chlorides, sulphates and silt.

One of the biggest advantages of using concrete is that it is highly durable to freezing and thawing, this however is irrelevant to this structure because in Matosinhos the average weather is very warm with it being rare that it gets too freezing temperature. 
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Diagram/Graph is from – “https://weatherspark.com/y/32421/Average-Weather-in-Matosinhos-Portugal-Year-Round”





Concrete isn’t durable to everything though, one of the most common forms of wear and tear on concrete framed structures is surface abrasion. Mechanical wearing can be a compound for different ways of deterioration like cracking or corrosion of steel. 
Deleterious chemical reactions are also common for causing cracking. Sulphate attacks also happen which are increases in the amount of cement paste in concrete because of the chemical act between the effects of hydration of cement and solution with sulphate in it. This contraction ends up weakening the concrete and plaster.

Processes of Concretes Impact on The Environment
Cement is a huge component in the construction industry as its used daily to build houses and substructures. Cement processing needs a high amount of energy intake. Even with the numerous improvements made with concrete, environmental and health problems are and always have been getting worse from the production of cement, this is relevant all over the world as concrete is the most used material for construction. The fumes given out from the cement being made damage the quality of the air which results in pollution. 
Inhalation 
[bookmark: _GoBack]When building a concrete framed structure, it can produce large amounts of dust, inhaling this amount of dust is a possibility to any of the workers emptying the bags of cement. Short term effects from inhaling this dust include choking or difficult breathing, irritations to the throat and nose etc. Grinding/cutting concrete will also let out even bigger amounts of dust comprehending of high amounts of crystalline silica. Long amounts of time or constant exposure can lead to a type of lung disease called silicosis. There have been several studies that show a connection between crystalline silica exposure and lung cancer.
Websites I acquired information from; -
https://www.whirlwindsteel.com/blog/bid/407580/7-advantages-of-structural-steel-frame-construction
https://www.6sqft.com/the-wild-and-dark-history-of-the-empire-state-building/
https://www.dezeen.com/2019/08/02/expo98-portuguese-national-pavilion-alvaro-siza-movie-interview/
https://www.archute.com/expo-98-portuguese-national-pavilion-alvaro-siza-portuguese-exploration/
https://www.archdaily.com/583307/ad-classics-expo-98-portuguese-national-pavilion-alvaro-siza
http://useofcement.cembureau.eu/2018/04/09/strength-and-beauty-how-cement-made-the-portuguese-pavilion-possible-2/
Plans for The Empire State Building
[image: Image result for plans empire state building"]
https://www.pinterest.com/pin/516225176035267950/
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http://www.rarearchitecturaldrawings.com/empire-state-building.html
















Plans for the Portuguese National Pavilion

https://www.archdaily.com/583307/ad-classics-expo-98-portuguese-national-pavilion-alvaro-siza/543b6895c07a80762d0000ed-ground-floor-plan
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[image: Image result for Portuguese National Pavilion plans"]https://en.wikiarquitectura.com/building/portuguese-pavilion-expo-98/





[image: Image result for Portuguese National Pavilion plans"]https://www.archute.com/expo-98-portuguese-national-pavilion-alvaro-siza-portuguese-exploration/
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The warm season lasts for 3.3 months, from June 18 to September 27, with an average daily high temperature above 72°F. The
hottest day of the year is July 29, with an average high of 76°F and low of 60°F.

Matosinhos

Matosinhos, Porto, Portugal

The cool season lasts for 3.5 months, from November 23 to March 6, with an average daily high temperature below 61°F. The
coldest day of the year is January 24, with an average low of 44°F and high of 57°F.
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EMPIRE STATE BUILDING
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