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1.0 Introduction 
[bookmark: _Int_rIgWnis9][bookmark: _Int_vYWtVF2L][bookmark: _Int_T5wrma5V][image: ][image: ]This report will dive deeper into topics ranging from the conception, design and completion of The Shard. It will also take into consideration any difficulties that were overcome, any innovative techniques used, and the materials used to maintain static determinate, meanwhile comparing the methods implemented to build The Shard in comparison to other structures across Europe. The main differences this report aims to observe are the materials used, time taken to form the structure, and its impact in the local community. The reason for choosing The Shard as the focus is due to its unique structure and construction methods that differ from others across the world (Elcin, Arpacioglu and Ozgunle, 2021). To compare the structure of The Shard, this paper will compare it against the Istanbul Sapphire, Türkiye, and The Lakhta Centre of St. Petersburg, Russia which stand at 261m (Sari and Dülgeroglu, 2017) and 462m (Varlamov et al., 2023) respectively. The Sapphire Tower, Istanbul (Germen, 2010)
The Lakhta Centre, St Petersburg (Ska, 2020)

[bookmark: _Hlk183720693][bookmark: _Int_RevpUdNQ]Construction of The Shard began in March 2009, topping out in March 2012 to open before the 2012 Summer Olympics in London, as discussed by Go Construct (2023). In comparison, The Istanbul Sapphire took an extra two years to build (Sari and Dülgeroglu, 2017). Renzo Piano was integral to the architecture of The Shard, who took inspiration from the spires of 18th century London churches sprawled across the bank of the Thames (The Shard, 2023). The Shard is used for a wide range of social and economic needs, from luxury apartments, five-star restaurants and five-star hotels (Xie, 2023). Understanding the construction of The Shard is imperative to giving us an insight into how one structure can become the centre point of one of the most important and historical capital cities in the world. 
2.0- Construction, Design and Engineering
[bookmark: _Int_qkEzsa5R]The construction of The Shard was a first for many things in structural mechanics. Being in such a busy transport hub in London, Structural Engineers had to think outside of the box. The Shard’s construction involved the first top-down pour, the UK’s largest concrete pour at the time, the first [image: The Shard under construction (Flickr, 2011)
]use of a jump lift in Britain, and the first crane supported on a slipform (Structures Insiders, 2023). The main Structural Engineers on the project were from the firm WSP Cantor Seinuk, with the project costing around £435 million (Tijerina, 2016). With such a massive project, only the best contractors were involved, this is why Mace were heavily involved (Mace, n.d.). The Shard is made up of around 54,000 cubic tons of concrete, with the internal steel system weighing upwards of 11,000 tons (Tijerina, 2016). Contained in the structure of The Shard is 11,000 double-glazed glass panels, helping it to blend into London’s skyline (Howells, 2023). Similarly, The Istanbul Sapphire includes the use of a concrete structure with steel components blended through to create stability, the building is supported by two cores at the narrower ends (Council on Tall Buildings and Urban Habitat, 2013). As the largest structure in Europe, The Lakhta Centre needed many innovative construction techniques. The soil in St. Petersburg that the Lakhta Centre is built on is high in lake and glacial deposits, while being coastal, containing high levels of sand and clay, and only becoming relatively firm 15-30 meters down from the grounds surface (Osokin and Mangushev, 2019). Compared to The Shard, The Lakhta Centre has more double-glazed windows, with 16,595 compared to 11,000 (Design Diffusion, 2020). Relative to the height of the two structures, The Shard and The Lakhta Centre both have 36 double-glazed glass panels per vertical meter.The Shard under construction (Flickr, 2011)


2.1- Issues Regarding Construction
[bookmark: _Hlk183872743]One of the hardest things about construction in London is finding space for new buildings. To find space in one of the busiest cities in the world, The Southwark Towers had to make way (Tavka, İlerisoy and Takva). In 2007, The 3 Southwark Towers were confirmed for demolition, but they couldn’t be demolished by explosion due to its proximity to a hospital and other important structures, instead the lengthy process of breaking the towers into pieces begun, taking nearly 2 years (Tavka, İlerisoy and Takva). Another issue encountered during the construction of The Shard is the 2008 financial crisis. When funding began to burn low, The Qatari State fund bought a majority stake in the project, injecting large amounts of money (Financial Times, 2017). Other than finances, Civil Engineers also had to take into consideration the weather on site. With cranes being over 300 meters in the air, the stability of the cranes was a huge concern, which extended the project time as they could only work during low winds to ensure safety of workers and pedestrians down below (Vandoorn, 2013).

[bookmark: _Hlk183976380]2.2- Impact of The Shard
The Shard has helped extend London’s skyline higher than ever before. Since opening, tourism has been one of its big priorities. In 2023, The Shard took in £8.9 million in ticket revenue, falling from £10.6 million in 2022 (Mansfield, 2024a).  However, The Shard is no longer profitable with 2019 being its last year of profit, possibly due to many free viewing points in London popping up and taking its customers (Mansfield, 2024b). Its biggest competition is Horizon 22, a new 278m tower with a completely free viewing platform, compared to The Shards £28.50 per person (Brown, 2024). This shows that the impact The Shard has on London is no longer as big as it used to be, and it could further regress with income and interest. 

3.0 Conclusion
During this report, it was found that The Shard used many innovative tools and ideas that helped develop the world of construction. The research conducted also helped to understand the architectural features that make it integral to the 21st century building models. However, the information found points to the idea that The Shard is no longer as influential as it once was, slowly fading into London’s ever-extending skyline.
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