

Introduction:
This report aims to inform on the significance and architectural features of a significant structure that is of interest within a professional capacity. The chosen subject is the shard the tallest building in the united kingdom, a multi-use sky scraper. The shard gains its significance as it acts as a “vertical city” that represents a new approach to expanding urban landscape. (Real Estate Management, 2024) the shards construction was the centrepiece that started the renovation to the Southwark area. This area holds cultural heritage with the peasants revolt arrived here to demand rights for the people of Britan that stand till this day. (Edward Denison 2012)
Description of chosen subject:
The shard is located in London England, next to the London bridge. It is a  72 story supertall skyscraper standing at  309.6 metres.  Being a multi-use building the shard contains restaurants, office blocks, a hotel, and residencies. Renzo Piano, an Italian architect born in 1937, received the Pritzker Prize in 1998 and is responsible for the design of the shard. (John Zukowsky 2024) originally developed for the Sellar property group(5%), the shards majority shareholder is State of Qatar (95%). (Designing Buildings 2021) Roma Agrawal was the structural engineer responsible for constructing the shard, she is a chartered surveyor “awarded the MBE in 2018 for services to engineering”. (Northumbria university 2022)
Design and engineering:
The shard is designed in an irregular pyramid shape with 4 “shards” of double glazed windows set at diverse angles. (CTBUH 2013)  The glass is specifically designed to reflect sunlight so that it blends in with the sky and changes according to weather conditions.  On the eastern side of the shard there is a 19 story “backpack” that further enlarges the office floors to stretch to the outer perimeter of the site boundary. These office floors have 3  “winter gardens”, areas outside the double glazing but within the single glazed outer layer. These gardens have vents to allow fresh air and steelwork is left uncovered. (Jhon Parker 2013) Piano’s inspiration for the design comes from nearby railway tracks, London churches with their iconic spires, and the masts of sailing ships. (Designing Buildings 2021) 
Lower levels of the shard are framed with steel spaced 6m apart due to the large spans on these levels however the spans get smaller and are spaced 3m apart further up the building thus pre tension concrete is used. The iconic spire of the shard was constructed using steel to make the process easier to install considering difficulties with the height of the building. Throughout the centre of the entire building there is a reinforced concrete core that provides strength to the structure and houses access lifts and stairs. There is also a second smaller core within the “backpack”. The building is constructed on top of 3 basement layers that are surrounded by a retaining wall with 1m diameter piles. (Jhon Parker 2013)
Construction process:
The shards construction starts in march 2009. Construction begins with the foundation piles being bored to 53m deep with the use of auger rigs. Bentonite was needed to support the piles due to the water bearing soils of the site. A pile test showed results of 98% of the piles meeting the specified 1:200 vertical tolerance that ensures they stay interlocked. Several of the piles within the basement included plunge columns that support the buildings core. These piles used a hydraulic run, laser guided rig that was built specifically for the project. The basement consists of 3 floor plates that were installed from casting the ground floor first  in a top down method. The ground floor slab needed to bear the load of construction as there was no space outside the footprint of the building. Once these floor plates were installed the construction of the core started on top of the basement works. 23 storeys were constructed before the basement works concluded. 
Slip-form was used when constructing the core of the shard, using hydraulic jacks and GPS techniques that allowed for a 25mm location accuracy. To save time the tower crane was attached to the slip meaning that they would not have to pause work to move the crane. Embedded plates were installed during the cores construction to allow for steel floor beams to be installed to be installed by the crane. The last part of the structural construction was the instillation of the spire. Due to not being able to store materials at the level the spire was installed on it had to be constructed in separate modules. These modules were installed using a tower crane on a bracket at a lower level. (Jhon Parker 2013) Practical completion was march 2012 and the shard opened its doors on the 1st of February 2013. (building centre 2013)
With the demolishment of the Southwark towers that previously occupied the space and the construction of the shard predictions of ground movements were made. These movements were monitored and logged, and there was a detailed plan in place if these movements exceeded specified limits. Luckily actual movements were lower than predicted meaning these protocols never came into place. 
Conclusion:
This report has highlighted how the shard is an innovative display of modern architecture and engineering. The supertall skyscraper pushes through London’s skyline and is in a location of cultural significance.  The shard boasts several new to the time construction methods displaying the ambition behind its core idea. To conclude not only is it a landmark for London but it shows how the world of engineering is rapidly evolving. 
References:
Real Estate Management (2024) THE SHARD. Available at: https://www.the-shard.com/about/#:~:text=The%20Shard%20was%20conceived%20as,%2C%20offering%20360-degree%20views. (accessed: 27 November 2024)
John Zukowsky (2024) Renzo Piano. Available at: https://www.britannica.com/biography/Renzo-Piano (accessed: 27 November 2024)
Designing Buildings (2021) The Shard. Available at: https://www.designingbuildings.co.uk/wiki/The_Shard (accessed: 27 November 2024)
Northumbria university (2022) Honour for leading female engineer who designed The Shard. Available at: https://www.northumbria.ac.uk/about-us/news-events/news/honour-for-leading-female-engineer-who-designed-the-shard/
CTBUH (2013) The Shard, London, UK. Available at: https://global.ctbuh.org/resources/papers/download/2834-the-shard-london-uk.pdf
Jhon Parker (2013). Engineering The Shard, London: tallest building in western Europe. Available at: https://www.proquest.com/docview/1425873707/fulltextPDF?accountid=130472&parentSessionId=igBU5Or6aTgSqAUAHIavfwHCDqmmt821zXw8CdMX5NM%3D&pq-origsite=primo&sourcetype=Scholarly%20Journals
Building centre (2013) The Shard, London. Available at: https://www.buildingcentre.co.uk/news/articles/the-shard-london-5618#:~:text=The%20Shard%27s%20construction%20began%20in,public%20on%201%20February%202013.
Edward Denison (2012) London Bridge/The Shard. Available at: https://onlinelibrary.wiley.com/doi/epdf/10.1002/ad.1343?saml_referrer



image1.jpeg
‘sm o m‘n‘lﬁw
mzéaam’smgm uniy
AURRRNNREN - |

BRI i) rwm

die |
mnmmm T
NRNEHC 088 M REARE |





