For my research I chose the Shard, The Shard is a 72-storey skyscraper designed by architect Renzo Piano,
The shard got that name from Renzo Piano as his design met criticism from English Heritage, in one of those criticisms it was claimed that the building would be "a shard of glass through the heart of historic London", giving the building its name The Shard.
[image: ]
The Architect 
The architecture took inspiration from the spires of London churches and so Renzo Piano designed The Shard, a spire-like sculpture appearing from the river Thames.
The slender pyramidal shape was tuned to the building's multiple uses, for example, offices are used on large floor plates on levels 4-28 and underneath the office floor directly connected to is the busy transport hub at ground level. Then above are three floors, being used for restaurants and bars. Then the hotels occupy the central section of the building, with the residences above, where the building is slender enough for apartments to have views on all sides, being a good section of the building for residences.
The final floors accommodate the UK's highest public viewing galleries, 240m (about 787.4 ft) above street level. The spectacular glass and steel spire at 95 stores (310m) high forms its summit, being so high the top usually tapering off and disappearing into the sky, a particularly important detail for Renzo Piano given the building’s prominence on the London skyline. With the shard being known and called the tallest building/skyscraper in not only in London but also in the United Kingdom.
 
Structure
[bookmark: _Int_B7yEK1PA][bookmark: _Int_g7VFut1C]The building is 310m-tall, Levels 1 to 41 are composite steel decks, levels 42 to 72 are reinforced concrete frame and the rest after 72 is formed of the steel spire. The building also has efficient integration of passive fire protection which is a significant safety issue especially for the shard as it is a tall building. The taller the building, the longer it takes for people in the building to escape in case of a fire in the building. Since the Shard is tall and is mixed used the passive fire protection is different for many scenarios of the different structural arrangements and materials had to be considered. For example, the structure of an atrium acts very differently in a fire due to the size of members as each floor is being used by different uses. As the areas will be considered to pose different fire risks; the lobby area enclosed by an atrium will be less densely populated and with a smaller fire load than an office floor, so each will need different approaches for fire survival.

Material: concrete frame
The material durability and climatic resistance
A concrete frame’s durability depends on the exposure of environment just like other materials, the temperature from environments goes high or low and temperature can change its products in construction. Although the weather will not change much to concrete frame as its ability is to resist weather and any chemical attacks. As well concrete frame can last for thirty to a hundred years.
The material’s production process, any impacts to ecological environment 
[bookmark: _Int_XHUqgWHy][bookmark: _Int_OJXvi6wz]To make concrete frame, they first need a formwork that will contain the liquid concrete and give it the form and shape that the builders would need for projects that they are doing. Then one looks at the structural engineer's drawings and places them in the steel reinforcement bars and ties them in place using wire. For the impacts during Cement production, the production generates around 2.5 billion tons of carbon dioxide (CO2) per year which will be harmful to human and other living life except for plant life
Material’s potential to adapt to different building shape when compared to steel frame
Concrete frame’s potential of adapting to shapes is of both the concrete and steel bars working together as Concrete although strong in compression is weak in tension. For this reason it needs help in resisting tensile stresses caused by bending forces from applied loads which would result in cracking so then the steel bars supports at each end and carrying a load.
How is concrete frame made
[bookmark: _Int_lIJtFyAw]Concrete frame is built from concrete that contains steel bars, the combination of these both works very efficiently as concrete is strong in compression while being easy to produce and not expensive, steel is strong in tension so with these working together, they work best at what the other doesn’t.
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