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Trump towers Chicago
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[bookmark: _Hlk65437972]Trump towers ground level view. Trump International Hotel and Tower Chicago (Wikipedia,2009)

Report on the original design planning, construction method and the potential impact in consideration of social and environmental sustainability.


Concrete frame- Trump towers, Chicago
Original design planning

The design of the trump towers by architect Adrian Smith in Chicago incorporates three set back features that match the height of surrounding buildings, so it blends in with the  skyline and the buildings already there. The first setback on the east side of the building matches the cornice line of the wriggly building, the second set back on the west side matches the river plaza to the north and the marina city towers to the west and the third set back on the east side relates to the Wabash building.
The setbacks are designed with rounded edges to fight of vortex formation. The buildings curtain wall is made up from coated glass and has curved polished stainless-steel and brushed stainless stell spandrel panels.
The building was designed with2.6 million square feet of floor space over 98 stories. Designed to house people, a hotel, retail area, restaurants, and spas. When designing the building they looked at several things first one being the tornados that Chicago has suffered from in the past. To combat this, they used central core referred to as the spine of the building. This was formed from a specially made concrete with a 1600 psi specific for the task. They also used a system from older buildings called the flying buttress which they hid inside the building. Due to the strength of the concrete, they could make the walls and floors thinner, allowing them to achieve bigger window openings.
The buildings footing where built directly into the bedrock and that gave them incredible strength for such a small footprint, they used an all-concrete design as steel was not strong enough and would have too much of a sway at them hights with the footprint size.
[bookmark: _Hlk65532179]The building was designed with 68000 square feet of glass, they designed a system that would hold the glass in place in a f5 tornado. The curtain wall was designed in a way that it diverted the wind, they also built the window frames into the fabric of the concrete building (National Geographic, 2017).








Construction method
The construction started with lowering of the first caisson into the river bedrock then the foundations were started. The building is cantilevered into a section of old limestone bedrock 33.5 m underground. It uses 1.2 m wide stilt-like pillars beneath the building., steel-reinforced concrete was poured into these holes to form the structural support. they poured 5000 cubic meters of concrete for the base of the building creating a 61.0x20.1x3.0-meter mat. The concrete used for the mat was 10000 psi not the usual 7000 psi. The concrete subcontractor used concrete because using steel form work needed a bigger footprint due to the dimensions. The concrete counteracts the force of the wind with the weight as well as making it fireproof. The concrete spine has 5 I beam shaped walls and exterior columns narrowing as the building rises floors. Each floor is built with a concrete slab, stainless steel, glass, and aluminium panels on each floor (National Geographic, 2017).






















Potential impact in consideration of social and environmental sustainability.

[bookmark: _Hlk65420607]Social Sustainability- When constructing a building for people to live or work in we are creating opportunities to improve people life’s Not only for employment and housing but for enjoyment and ease of amenities. The trump tower has created jobs not only for the build but for the future, by creating jobs not only directly but indirectly as well, the knock-on effect of this is more revenue put back into the local economy thus creating even more opportunities to enhance education, infrastructure, and employment. It has also created shops, gyms, and restaurants that people can access and meet at socially creating diversity and inclusion in the community. 

Environmental sustainability-In the case of biodiversity in relation to the trump towers there was an incident, where the fish were affected by the cooling system affecting the fish as they were being caught in the filtration system as well as dying with shock due to temperature changes in the water (Hawthorn, 2021)
There was a huge number of natural resources used to make the 17500 cubic yards of concrete (National Geographic, 2017).
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The durability and climatic resistance of the trump building
Weathering is the effect of pollution and natural forces, such as frost, rain, and sunlight, on a structure. This is controlled by many factors, including the surface texture of the concrete, the architectural detailing, and the orientation of the structure. Painting or coating the surface may help to increase the time before the surface needs to be re-washed. Air pollution in the form of sulphur dioxide increases the acidity of the rain due to the formation of sulphuric acid. This will tend to etch the surface of concrete. (The Concrete Society, 2019)

Methods of Protecting Concrete Surfaces from Damages and Deterioration
Hydrophobation -Silicon organic solutions, Resins and Oils


Sealers- Epoxy resins, Polyurethane resins, Polymethyl methacrylate resins, and Unsaturated polyester resins 

Coatings-suitable for protection at concrete surfaces are epoxy resin, bituminous compound linseed oil, silicon preparation, rubber emulsion or even mere cement coating (The constructor, 2020).

















The impact on the environment from the production of concrete from its resource and bi products.

The concrete industry is one of the biggest producers of carbon dioxide C02 contributing around five percent of the manmade emissions worldwide around Fifty percent is the chemical prosses and forty percent is burning fuel. The carbon dioxide CO2 produced for the manufacture of one tonne of structural concrete (using ~14% cement) is estimated at 410 kg/m3 (~180 kg/tonne @ density of 2.3 g/cm3) (reduced to 290 kg/m3 with 30% fly ash replacement of cement). The CO2 emission from the concrete production is directly proportional to the cement content used in the concrete mix; 900 kg of CO2 are emitted for the fabrication of every ton of cement. Cement manufacture contributes greenhouse gases both directly through the production of carbon dioxide when calcium carbonate is thermally decomposed, producing lime and carbon dioxide, and also through the use of energy, particularly from the combustion of fossil fuels. It is not just the use of concrete it is the transport of it. In this case there was over two thousand trips made with a round trip of 6 miles to deliver the concrete. The aggregates were shipped up the river on boats. So, looking at it from a fossil fuels perspective you can see there was a lot of logistics involved all run-on fossil fuels (US energy information administration, 2011).
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The Concrete frames ease of assembly, potential ease of adaption to different building shape and use within the total life cycle of the building.
Concrete is designed differently for every project to meet specifications. It’s designed for Workability, strength, and design. Concrete can then be used to create any shape, design, colour, or finish. Designs can be quickly changed with no time delay due to having the materials in the raw state. To look at adaption you need to think about demolition, restoration, and remodelling.

Demolition- Taking down a building constructed from concrete takes a lot longer than a building made from any other material due to the fact it cannot be taken apart but must be broken apart. When you look at the disposal of concrete there is not a lot of ways to recycle it now except for use as an aggregate.

Restoration- If the damage is repairable, it is a cheap and straightforward process.

Remodelling- Concrete can be re-faced with render, cladding etc to form a new look. Concrete can easily be extended as you can tie new structures to it and build of with ease. Openings can be formed quickly and accurately if there is drawings and structural engineers in place to advise on what can be done. The downside to concrete is that you cannot drill through certain sizes as you will weaken the structural strength, so this proves a problem when you need to for example need to run new wiring or drainage.















Willis (Sears) tower
[image: See the source image]
Willis tower (Wikipedia,2009)














Original design
The sears building design started with an interior design company called environetics that worked out the floor space and design, to house all the staff and furnishings and to forecast there need for space in thirty years. They sourced a location that was central to train and bus public transport, so their employees could get to work efficiently. The building now had a floor plan design as well as a location that was suitable for the build, the building was then designed to house offices, dinning, post office and retail stores over a 4.5 million square feet floor space. The design for the frame was designed out of tubular steel columns built closer together than traditionally done, and act like a wall on the exterior of the building creating strength and minimising the need for internal support columns allowing architects to create open plan floors. They tied together the steel columns starting with 9 tubes in groups of three up to the first floor then dropped two tubes on the 50th, 66th and 90th floor. There where diagonal supports on every double floor within the building for extra support. The floors had reinforced concrete, and, on every 5th, floor was turned forty-five degrees for strength.
When designing the building they had to take into consideration the stacking effect this is when a building is so tall the heat rises to the top drawing in cold air into the building. To combat this, they used rotating doors on the front and a two-door air seal system to counter act the air draw. This design is a one open door one closed policy so that it stops the draw of cold air (National Geographic Documentary, 2015).




[image: See the source image]
[bookmark: _Hlk65438137]Sears tubular steel design Bundled tube (Northern architect,2021).



Construction method
The construction started with a three-foot-thick perimeter wall back filled with clay to stop water ingress and collapse. They then installed one hundred and fourteen fifty-foot caissons into bedrock for support and concreted the top with a depth of five foot to form the first floor. Steel girders where welded and fabricated off site to save time on the build. When they went to transport the girders, they were too wide to fit through the streets, so the logistics teams designed a jig to carry them on a forty-five-degree angle allowing them to transport them. There were two floors built a week and to achieve this they numbered all the parts coming to the site, so they had a system of the build order. They then had different teams set up for the installation, so you would have a lifting crew, bolting crew, plumbing, and levelling crew and a welding crew. There were several crews all working on staggered times so there was maximum work achieved. After the steel was installed, they coated it all in a fire proofer opting against asbestos because of the known risks associated with it (National Geographic Documentary, 2015).
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Potential impact in consideration of social and environmental sustainability.

Social Sustainability- When constructing a building for people to live or work in we are creating opportunities to improve people life’s Not only for employment and housing but for enjoyment and ease of amenities. The sears tower has created jobs not only for the build but for the future, by creating jobs not only directly but indirectly as well, the knock-on effect of this is more revenue put back into the local economy thus creating even more opportunities to enhance education, infrastructure, and employment. It has also created shops, gyms, and restaurants that people can access and meet at socially creating diversity and inclusion in the community. There was an incident brought up concerning the effects of the tv reception being affect in nearby. 

Environmental sustainability-When the sears tower was built there was no real though for a green building design. In 2009 Sears Tower revealed sustainability plans estimated to be 350 million the plan is to have energy saving, reduce carbon dioxide emissions and encourage economic development in Chicago by producing more than 3600 jobs. To reduce 40% of the energy consumption in the tower, 104 high speed elevators and 15 escalators with newest technology were installed. Solar hot-water panels have been fixed on the building to produce heated water for the building as well as modern lighting system (Vezzoli, 2018).















The durability and climatic resistance of the Sears tower
Steel corrosion is the irreversible deterioration and destruction of the steel material and its vital properties due to the electrochemical or chemical reaction of its surface to environmental factors such as acids, moisture, and oxygen (Corossionpedia, 2017).


Methods of Protecting steel Surfaces from Damages and Deterioration

Paint coatings 
Metallic coatings
Galvanising
Thermal coatings
Appropriate specifications
Quality control
(Steel construction.info, 2018)
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The impact on the environment from the production of steel from its resource and bi products.
The biggest impact is from coking and iron production producing carbon dioxide. Coke production is one of the major pollution sources from steel production. Air emissions such as coke oven gas, naphthalene, ammonium compounds, crude light oil, sulphur, and coke dust are released from coke ovens. Slag, the limestone, and iron ore impurities collected at the top of the molten iron, make up the largest portion of iron-making by-products. Sulphur dioxide and hydrogen sulphide are volatized and captured in air emissions control equipment and the residual slag is sold to the construction industry. While this is not a pollution prevention technique, the solid waste does not reach landfills (Greenspec, 2021).




















[bookmark: _Hlk65242838]The steel frames ease of assembly, potential ease of adaption to different building shape and use within the total life cycle of the building.
steel is designed and produced differently for every project to meet the specifications for that project. The steel can then be used to create any shape or design keeping its strength and has a high tensile strength. Designs can be made of site and delivered lowering time on the build to look at adaption you need to think about demolition, restoration, and remodelling,
Demolition- (To take a building down) Steel is the most recycled product and can be disassembled on site with the same ease as the build.

Restoration- (bring back) Due to modern steel being designed to high specs there is not usually a need to restore.

Remodelling- (Improve or extend) Steel structures are incredible when it comes to remodelling due to the ease of dismantling and rebuilding to a new design. It is also very easy to run services through them due to their design.
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Concrete vs. steel
Concrete is a conventionally used material for construction while steel is now gaining momentum for its flexibility and reduced construction time. Both concrete and steel framed structures have environmental issues associated with their use, including a high embodied energy in their manufacture. Concrete has some advantages; waste materials can be included within the mix, such as GGBS (Ground Granulated Blast-Furnace Slag) and PFA (Pulverised Fuel Ash). In addition, moves are being made to assess the potential of using recycled concrete, however, issues such as moisture content and material variability dictate that it is economically unviable. Steal, while having a high lead time, is known for its fast erection on site. However, steel needs fire protection whereas within concrete this is included. Efficiency within concrete construction is being improved by the adoption of hybrid solutions and innovations in formwork such as self-climbing forms. The use of precast concrete construction can also help to significantly reduce build time particularly where vertical elements are considered to be the main limitations. Sacrificial probes can be integrated within concrete to provide strength determination at an early age and this is likely to help further improve construction methods. Steal, being fast to erect, can allow the building to be occupied sooner. In addition, reduced labour costs are possible through dryness of form in comparison with concrete. The construction of a steel framework is comparatively lightweight, as much as sixty percent lighter than a comparable reinforced concrete frame solution which might allow for a less expensive foundation system. In addition, modification to the building can sometimes be facilitated by simple removal of a structural steel member (Designing buildings wiki, 2020).



[image: See the source image]

[bookmark: _Hlk65438307]Comparing environmental impacts of wood, steel, and concrete. Comparing wood and non-renewable resources (2020).
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