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Engineering Report of The Shanghai Tower
Introduction
This report focuses on the Shanghai Tower in east China. The Shanghai Tower is the tallest skyscraper in China, that also includes workspace and accommodation. According to the Institute of Civil Engineers (2015) the Shanghai Tower is one of the World’s tallest buildings, standing at 632m high, it can accommodate 16,000 people across its 128 storeys.  The result of this structure has not only benefited the public, but has also gained the attention from foreign countries, and not only tourists, but has also opened investment opportunities from foreign investors. According to the AmCham Shanghai (2014) the Shanghai Tower is one of the symbols of China’s rising economic power, and represents the nations dream that the country is on the global stage. As mentioned in the earlier reference, it gives China something immediately recognisable to other people around the world. Not only that, but it has also been built using certain construction methods and materials to specifically be able to withstand the harsh weather China can experience, such as earthquakes.
The purpose of this report is to cover a range of aspects in relation to engineering on the Shanghai Tower. The report will cover details such as the design, the construction methods used, and how important the structure is to engineering and how advancements in engineering are extremely important to structures of this scale. The report will discuss some of the innovative designs used in the structure and how beneficial these can be to the future of engineering and design on large projects such as the Shanghai Tower.
Description
The Shanghai Tower is in Shanghai, China and is a skyscraper of a monumental height of 632 metres having 128 stories, as mentioned in an earlier reference. Shanghai is a city in China that was already home to numerous buildings of height, so it makes it one of the most appropriate places to construct a structure of The Shanghai Towers size where it can fit in with the surrounding area. In addition, according to WorldAtlas (2024) Shanghai is the largest city in China, making it the perfect place for a building of such size. The Shanghai tower is one of three large towers next to each other, those being the Jinmao Tower and the World Financial Centre, with the Shanghai Tower being the tallest of the three. Although Shanghai Tower has office spaces, these are mostly rented out and the tower is mainly a tourist attraction.
As for the key personnel involved in the construction of Shanghai tower, a structure of these proportions can only be possible with large funding, Society and Sustainability (No date) suggests the stakeholders include communists and governmental organisations. Large scale projects like Shanghai Tower exists when governmental and corporate entities work together. The building was actually designed by an American architect company by the name of Gensler and the design team was led by Xia Jun, a native to Shanghai. The structural engineers were a company called Thornton Tomasetti (No date), who have stated that they provided structural design and peer review services to Gensler to help the simple, safe and cost-effective system. The task these engineers had was to ensure there was an effective system in place for the construction of the project.



Design & Engineering
The Shanghai Tower has a very distinct design, actually twisting around 120o from top to bottom which makes the structure more aerodynamic and reduces the amount of air resistance as proven by Smart CRE (2022) who state that the shape is beneficial as it reduces wind load by up to 24% compared to other skyscrapers. This has resulted in the construction process to require less materials than a traditional structure, saving funds. As well as this, they also built a solid steel core surrounded by concrete in the centre of the building, as per Thornton Tomasetti (No date) who state the structure consists of a 90 by 90 foot core consisting of concrete with a system of outriggers connected. This design would not only keep the structure firm from the wind, also the outriggers are steel beams that are connected to the core and extended outwards to increase stability on every floor.
An architectural feature includes a design used to counter the prominent problem of earthquakes in the area, as identified by Tomorrow City (2022) who state that engineers put 980 foundation piles at a depth of 85 metres underground, and then anchored the building with 850,000 tons of concrete. This base was then used to construct the building using steel beams to ensure it would survive the earthquakes the country often sees.
The Shanghai Tower has a variety on innovating designs, such as designs to collect rainwater and its own wind turbines for power. As per Smart CRE (2022) There are more than 200 wind turbines installed on the Shanghai Tower’s roof. The use of wind turbines amounts to around 10% of the power used by the structure in an attempt to make the structure more sustainable. In addition to this, Smart CRE (2022) also state that Shanghai Tower has a rainwater harvesting zone, which reduces their water requirements by more than 50%. This is a result of the engineering designs for the structure to help with sustainability again, this design makes up for around half of the buildings water requirements which reduces costs and also makes the tower more green.
Construction Process
Plans had actually been initiated in the early 1990’s with the idea of having three large buildings next to one another, but construction of The Shanghai Tower had actually begun in the late 2000’s. The concrete foundation, as mentioned in an earlier quote, took around two years to complete and construction of the building began in around 2010. It was completed in 2015 and eventually opened to the public in 2016.
Prior to the construction, the construction was planned in ways to reduce risks that could hinder construction. A structural system that was used is stated by Singh Shekhawat (2015) stating that the building was vertically divided into 9 separate zones, all separated by 8 strengthening floors in between. As a result, this would make construction simpler but also ensure the structure was always solid during construction, as a result of the strengthening floors. There were a few challenges that had to be overcome during construction, such as high winds when constructing at heights, but most importantly stated by World Bank Group (No date) around 70% on China’s cities are in areas prone to earthquakes and geological disasters. The threat of an earthquake alone during the construction of the building would pose a massive threat to the structure and safety of the workers if one would have occurred during construction.



Conclusion 
To conclude, The Shanghai Tower is one of the most sustainable and greenest structures in the world, using innovative design ideas. The building technique to lower risks by constructing strengthening floors between the separated zones to ensure sturdiness, and the 120-degree twist in the structure to not only reduce wind resistance, but to also give it a distinct look. The number of innovative designs such as the rainwater collector, and the structures own wind turbines have been recognised with the LEED Platinum certificate for sustainability.
The sheer amount of sustainability features of the building shows an in-depth planning process and a desire to be sustainable, as well as a good connection and relationship between all parties involved. Furthermore, the design shows a clear understanding of the country and area the structure is located in, as it is designed to withstand the harsh weather conditions the region will experience. 
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