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[bookmark: _Toc28098090]Aims and Objectives:
The aim of this report is to provide information on two habitable buildings from around the globe. I will be examining one steel frame building and one concrete frame building, I will be providing information on the designs of the building, the benefits of the frame material that the buildings are made from and the impacts it has on their surrounding areas.

I will compare the durability of the building, the location, environmental impact, the purpose of the building, etc. Then I will produce a conclusion of which building preforms better and show the advantages and disadvantages of both buildings.
[bookmark: _Toc28098091]Concrete Frame Building:

[bookmark: _Toc28098092]Science Hills Museum
[image: Science Hills Komatsu by Mari Ito][image: Science Hills Komatsu by Mari Ito][image: Science Hills Komatsu by Mari Ito][bookmark: _Toc28098093]Building Description:

The concrete frame building I have chosen is the Science Hill Museum and communications centre. It is located in Komatsu, Japan and is a very unique building. It is a low rise building and consists of some very complex shapes.

The Building was designed by an Architect called Mari Ito, UAO. The Building has been constructed on the former factory site of Komatsu Ltd. The buildings area is approximately 6063 square meters.

The building consists of four low rise buildings that are meant to look like waves. The Science Museum is located under the waves and then there are roof top gardens and a park located on top on the waves which is open to the public to use.
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Arch Daily. (n.d.)

(Frearson, 2014)                                  
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Arch Daily. (n.d.) 


Please see the above pictures that show a layout of the building and also sections.

The pictures above show a site layout and sections of the building. As you can see from the sections, the building is very complex and has a lot of round edges and curved walls. The Concrete frame allows this building to have such a unique shape and it can be moulded to suit. This is why it’s such a great material to use as it allows architects to great some of these fascinating designs.





[bookmark: _Toc28098095]Steel frame building:
[bookmark: _Toc28098096][bookmark: _Toc25679383] Willis Tower
[image: ][bookmark: _Toc28098097]Building Description:

The Willis tower is a high rise building and is based in a busy city of Chicago. The tower consists of 110 floors and is the second tallest building in the city. The building covers roughly 4.56 million square meters, that’s the equivalent of 105 acres if spread across 1 floor. The original vision of the Willis tower came about in 1969 when Sear Roebuck needed space for its 350,000 employees.

The tower was design by an architectural firm Skidmore, Owings and Merrill. The project began in 1970 and took 3 years to complete. Over 2,000 construction workers took part in the project. The project was completed in May 1973.

The building used a steel-framed bundled-tube construction method. In 2009 the building was renamed Willis tower after the Willis group holdings.

The Willis tower was then purchased by Blackstone in 2015 and went for around $1.3billion.

The Willis also includes a very spectacular feature that acts as another big tourist attraction for the building. It has a Skydeck that allows people to walk out into a glass box and experience breath taking views of the surrounding city.







(Willis Tower, n.d.)
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[image: Image result for willis tower design plans"]
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(wikiarquitectura, n.d.)

Please see the attached design plans above

As the picture shows above the tower has 4 different levels with different sections.
As you can see the picture shows section A – D. the design of the building is very simple but also very affective. Each section is a different height and size allowing for different purposes and views. The other picture shows the Skydeck design. 




[bookmark: _Toc28098099]Building comparison framing material:

Both buildings are very different and have different environmental impacts on their surrounding areas. There are many elements of these buildings that can have impacts on their environments. I will be comparing how both of the framing materials. I will compare their durability, climatic resistance, the impact of the framing materials production and then the ease of the assembling the frame on site.

[bookmark: _Toc28098100]Durability of the building:

Willis tower: 

The Willis tower is a steel frame building. Steel frame buildings have a lot of benefits and one of them includes the durability of the framing material.



[image: Image result for willis tower construction]


Steel is a very durable and strong material. Steel is able to withstand extreme conditions because it is a compound material, making it highly resistant to most elements. Steel has many benefits that make it durable and these include:
· Corrosion resistance
· Versatile
· Reliable strength
These benefits make steel ideal for building high rise structures because it with-stand high winds and extreme weather conditions. This means that steel has very good durability.


(imagebuildingsystems, n.d.)






Science Hills museum:

The museum is made from a concrete frame. Concrete frame buildings are not as durable as steel. Most concrete frame and masonry buildings are demolished due to the functionality of the building being outdated.


[image: Image result for durability of concrete"]


Modern structural engineers normally design a concrete building with a lifetime of about 50 to 60 years, even though the romans have built concrete buildings that have lasted over 2000 years. This still puzzles the most experienced engineers today. Because of the rather short lifetime of a modern concrete frame building, they require a lot of repairs and maintenance. This results in high costs, so it’s probably cheaper to demolish the building. Overall, the durability of concrete isn’t great.

(masterbuilder, 2016)
















[bookmark: _Toc28098101]Climatic resistance:

Climatic resistance means how a building can deal and evolve with stresses that are imposed onto the building by the changing climates in that area. The two buildings I have chosen are in very different parts of the world and have very different climates.

Steel

Steel has many benefits, its strong, durable and a very adaptable material. You can also get weather resistant steels. An Oxide layer can be added to steel to give an extra resistance to protect it from harsh weather conditions.

The Willis tower suffers from very harsh winters, damp air, moisture and ice would cause a lot of problems for a concrete frame building. So, the Willis tower has been design using steel for many purposes but used weather resistance steels to help protect it from corrosions and damaging of the steels during the harsh winters. 


Science museum

The Museum is based in Japan which has very humid summers reaching highs of 40 degrees. Concrete frame buildings are very good in humid weather. Because concrete doesn’t have that many organic materials, it allows the material to release trapped which prevents concrete from having long-term damage. If this framing material was used in a cold climate it causes the water to freeze and crack the material. So, the framing material is ideal for the climate it has been built in.

Both buildings are very suited in their giving environments as both framing materials have been adapted to their climates.




















[bookmark: _Toc28098102]Production of the framing material:

The production of both framing materials can have a very big impacts on the environment. Because of the energy used to make the finish product it can release a lot of carbon emissions in the process, which will then have a big impact on greenhouse emissions.

Willis Tower

The process of making steel involves firstly, mining the iron ore from the ground. Then the ore is smelted in a blast furnace. During the smelting impurities are remove and carbon is added. After the molten steel is made and then is pressed into the require beams.
(Keenovens, n.d.)
		[image: Image result for how is steel made diagraM]


(European Steel Association, n.d.)

Please see the attached diagram of steel production above

The pre-production stage of steel is very harmful to the environment. The mining of the iron ore has a big impact on the environment because. The production of steel has a big effect on the environment, especially air pollution as it releases a lot of CO2.

The production for steel is also very harmful. The fumes that are let off from the furnace and the energy used to melt the ore is very harmful for the environment. It produces a lot of CO2 emissions and can also make it a very dangerous place to work in.

(American geosiences institute, n.d.)
[image: Image result for steel environmental impact graph"]

(Greenspec, n.d.)

The graph above shows the amount of CO2 emissions that steel production releases.


[bookmark: _Toc28098103]Science Hills Museum 

Concrete is made up of 3 basic components water, aggregate and cement. The process of making concrete involves mixing all the components together. The cement is used as a binder while water is used for work ability and the aggregate is used for strength. Too much water will make the mixture to workable and decrease its strength but too much aggregate can decrease the workability of the mix. So, it is really important that you have that right consistency.

[image: Image result for how is concrete made"]

(Concretenetwork, n.d.)
Please see the components used to make concrete

The process of producing concrete use a lot of energy to make it and releases a lot of CO2 emissions.
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(Greenspec, n.d.)

The chart above shows the process of how concrete is made but along with the environmental problems that share that production process. As you can see from the chart the production of concrete releases large amounts of CO2. From all the machinery used to mine the limestone to the hazardous waste that is extracted from the mix. As the information shows concrete production is very bad for the environment.

Both materials release very harmful chemicals during production and cause harm to environment. But from the research I have found I believe that concrete is worse because of the energy used to make it. As you can see from the chart above each step of production is causing harmful problems to the environment.











[bookmark: _Toc28098104]Assembling the framing material:

The assembling of the frame means how long it takes to erect the skeleton of the building on site.

Willis tower 

The tower took 3 years to assemble and took 2000 workers to help during the process. This is a very impressive time considering the size of the building. On site they the building would have been assembled by the steel frame being erected first. The process of erecting the building is basically like putting together a very big 3D jigsaw. The construction of the building would have been done at different stages and levels to make sure the building was ready for further construction.

[image: Image result for how long did it take to build the willis tower"]

(Las Vegas Reveiw, n.d.)

As the picture above shows, you can see that the steel frame was erected first and then all the other components after it. During the erection of the steel frame they use heavy duty cranes to lift the components into place. Steel frame use vertical steel columns and horizontal I – beams, these all lifted into place and then fixed together using heavy duty bolts. If a steel frame is managed well, you can erect a small steel frame within 5 days.



Science Hills Museum

Concrete frame buildings are very common within the construction industry. The set-up of the frame is similar to a steel frame but has different advantages and disadvantages.



[image: Image result for concrete frame erection][image: Image result for concrete frame erection]

(The constructor, n.d.)


Concrete frame is used for low rise structures as the frame doesn’t have the strength for skyscrapers. As the pictures above show concrete frame can be very similar to a steel frame or it can be made into panels. Concrete panels offer a great benefit to speed of build on site as it allows pre-made panels to be lifted into place.

Well organised pre-cast concrete frame can be erected within 4-6 weeks, but a more complex job can take a lot of time and would probably need concrete to be pumped into site.

Comparing the assembling of the framing material, I believe concrete frame is quicker. Steel has to be craned into position and then fixed which can be a very long process, but concrete frame can use pre-cast panels or even pour concrete into place which speeds up time of the build.
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