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Figure 1 – Final Result Build, This figure shows the final result of the completed build –(Traveloka.com, 2021)- https://www.traveloka.com/en-vn/hotel/singapore/parkroyal-collection-pickering-singapore--407120 
[bookmark: _Hlk87606682]Figure 2 –  Evolution of Building design, This figure shows how the build developed over the time of the design build. – (Van der Rohe, 2021) – EU MilesAward- https://www.miesarch.com/work/4208 
Figure 3 –  Building within its built area, This figure is Showing floor levels and building height among its surrounding areas – (Van der Rohe, 2021) – EU MilesAward- https://www.miesarch.com/work/4208 
Figure 4- Graph - Concrete flexural & Compressive Strength at different ages, This figure of a Graph shows the “Relation between flexural and compressive strength at various ages” (Mahajan,2021) - https://civiconcepts.com/blog/tensile-strength-of-concrete 

Introduction                                                                                                                                                                                                                        This report detailed below will outline two habitable existing buildings from around the world. Throughout this report, you will find the original planning design and construction method used to complete these buildings, the impacts that this build had with the considerations in mind of social and environmental sustainability. You will have also covered the analyses of the framing materials used in each building chosen, as well as the comparative and contrasting element for a number of areas within its ease of assembly. The report towards the end includes the affects that the particular build has within on the environment and its overall climate resistances for the location of the build.
 The ParkRoyal On Pickering Hotel – Singapore
[image: ]        The ParkRoyal Hotel located in Central Singapore was built in 2013 by the Singapore based architects WOHA, they designed the ParkRoyal Building as a “[1] (Mun-Delsalle, 2017) Top tier business office and hotel in a garden.” The hotel incorporates 160,000 sq ft of layered upraised gardens which seamlessly flow throughout the exteriors and interiors, a total of 16 Floors and 367 rooms and a total height of 292ft. The hotel includes a wellness Centre located on the 5th floor, containing facilities such as a day spa, fitness/gym facility and an infinity pool, to complete this hotel they introduced a restaurant and bar called the ‘LIME’ which keeps fittingly with the whole ‘green’ aesthetics of the building also producing food grown within the hotel grounds. The local architects built this high-rise city Centre hotel to continue the roles in which Singapore has to play in reinforcing its image of the ‘Garden City’ [2] (Mun-Delsalle, 2017)Figure 1 - Final Result Of Build - ( Traveloka.com, 2021) 


This hotel was designed an “innovative green system that increases the building efficiency in many ways from its incorporated environmentally friendly recycled plastic within the concrete structure, which these production ways are commonly known as ‘Cobiax Flat Slabs’ using these slabs, reduces the need for unnecessary concrete usage” as mentioned by [3] (Kc, 2019). The use of concrete in such form provides large spans with no obstruction of cross section beams and less columns needed or used. The concrete structure was constructed into an ‘E’ shape which would ensure that all residential rooms would look north over the park or the hotel gardens. 

Social and environmental sustainability considerations were taken widely in the construction of this building, starting with the environmental consideration, the ParkRoyal as already stated was constructed with the reuse of recycled plastic into the Cobiax flat slabs, making use of tens of thousands of plastic which could have been sent to landfill sites but now have a purpose, another environmental factor would be  the  extensive use of natural light  which comes as a benefit from having the building shaped into its ‘E’ form, this makes the whole surface area of the building vast and as a result of this, increasing the amount of sunlight brought into the buildings from multiple angles. The building has really incorporated the use of its environmental benefits, it has large windows which scale floor-to-ceiling right the way along the entire build, skylights inserted through the Centre of each floor and, the walls are also glass, again enhancing the natural lighting. The structure of this build incorporates huge amounts of flora in the forms of the gardens which all contain low easy maintainable plants species ranging from shade trees, blossoming plants, leafy shrubs, over hanging ferns and foliage providing shade to the large windows and walls from direct sunlight – all these plant types were brought together to bring the tropical aesthetic and practicality for not just the people who live and visit Singapore but for the insects and birds. The landscapes were designed as “self- sustaining and rely minimally on precious resources such as rainwater as described by[4] (The Chicago Athenaeum and Metropolitan Arts Press, 2013), the rainwater is collected in the planter of the top floors and also on the lower floors with a clever water harvesting system labelled as ‘NEWater’ as descripted in  Singapore’s five year sustainable development online PDF document[5] (Affairs, 2018). This build has taken not only sustainability into its exterior design but its interior design from its extensive design of each of the rooms which have been completed with room sensors for its lighting which provides an ecofriendly way to save energy when the rooms are not in use by its residents or staff to adding more of the minimal details to using glass refillable bottles for each of its residents. Social considerations take into account the needs of people for the support within the workplace and the people who use the facility. of interior planting the proven research as stated that “those that had plants within their workplace, were more productive, less pressured and experienced greater privacy and comfort” [6 ] (Alison Cotgrave and Mike Riley, 2013) A social consideration for the ParkRoyal on Pickering was the use ethnical purchasing, local investment and customer involvement, lead to using locally sourced materials providing local investment for the communities, they also used local workforces, bring customer involvement to building this hotel. The ParkRoyal employs its local community even with little to no knowledge within the hospitability industry, they will provide all employees with facilitated training and employment. 










The Leadenhall Building – London
[image: ]The Leadenhall Building located in central London, had been designed with the highest attention to detail in regards to its environment and surroundings due to its location, this build was given the ‘Cheese Greater’ nickname due to its unusual slanting profile, again another contributing factors due to its location at 122 Leadenhall Street. The Leadenhall Hall Building was built in 2010 for the purpose use of office spaces which engulf the whole height of the 802ft and 47 stories high building. This unique building made from the framing material of steel has been award the ‘Structural steel design awards 2017’ as stated by the [7] (SteelConstruction.info, 2017) (SteelConstruction.info, 2017). The use of steel was crucial to adding to the value of this building, as it was not your typical skyscraper but yet held so much architecture in the way it had been constructed and built to avoid obstructing the view of the significantly known St Paul’s Cathedral. The structural design of steel helps the floors to incorporate open plan office spaces with large glazing windows encouraging panoramic views of the city.Figure 2 – Evolution Of Building Design. (Van der Rohe, 2021)


[image: ]Vast construction methods offsite and onsite had been used to erect this building, starting with the basement and then moving on to the “active alignment of the diagonal mega frame on the faces which were held by jacks, once the alignment had been corrected, smaller shims were inserted and the bolts were re-stressed, providing the ability to remove the jacks” [8] (Young, 2013). The way this build has been constructed with the consideration of its shape and size within its given environments had been shown by leaving the top part of the building open just like a letter box to enable the construction team to add large facilities at ease, as well as incorporating the vast majority of machinery to power and assist the building and also its lifts which are all located  on the external of the building, meaning this would allow for the use of all spaces in the main building to be occupied by businesses which would achieve a larger gross economical income. The offsite manufacturing was the most favorable process of this construction for this build from both construction teams and its clients and even the architects as many factors would come into consideration, the use of precast and offsite manufacturing would “Reduce the noise disruption for neighbors, increasing onsite safety and speeding construction” [9] (Young, 2013).Figure 2  -  Building Within Its Built Area -(Van der Rohe, 2021)


Furthermore, in regards to the sustainability, there are two factors that need to be taken into consideration, this would be in the form of environmental and social. First of all, starting with social consideration, the main factor was the use of offsite manufacturing to reduce the noise level for all neighbors and previous stated above, referenced by [9] (Young, 2013), another social consideration would be taken its customers and workforce into consideration by using features such as “Solar Responsive Venetian Blinds” which were added to protect against solar radiation. [10] (GlobalData, 2021).

Comparison and Contrasting Elements In Relation To The Buildings
     These buildings were built, developed and situated in very different climates and weathering conditions; the use of their framing materials would factor differently to each of their environments. Concrete and steel are the most common forms of construction materials used around the world to this day, Steel and concrete framed buildings can provide a lot of advantages and disadvantages within 3 factors such as durability, climate resistances and environmental conditions. The use concrete can provide vast durability is the forms of chemical attacks and corrosiveness from natural environments without the use of a ‘protection coat’ whereas steel would not initially provide great amount of durability unless provided with a protecting coating of either zinc coating or using galvanized steel. The concrete used in the ParkRoyal on Pickering was considered due to its resistance against weathering in high humidity which is a great consideration due to temperatures reaching an average low of 26.7oc in Singapore [11] (Climate-Data, 2021)   and whereas here in the UK the average temperature would average around 6oc  [12] (Met-Office, 2021) making the process of hardening the concrete slow down, resulting in the duration of  the build process a lot longer where as in the high temperatures, it increased the rate of hardening and setting meaning the production and speed of erection is a lot quicker . The use of concrete, develops its strength over a period of time so in high humidity, this can cause dampness and increase the water content within the concrete altering the strength the concrete which it can contain or withstand, with steel it has that high strength content immediately once assembled however, once again can erode or rust with increased exposure of water or sea air. Both framing materials have different climate resistance within their built locations, for example the use of concrete in the area of Singapore would help with reducing destruction caused by earthquakes and tsunamis, even though both natural disasters are unlikely,  it would be more beneficial to use rather than steel which was used for the framing of The Leadenhall Building in the UK again even more unlikely to experience earthquakes, tsunamis and other natural disasters however concrete has that better frame to withstand the result of natural disasters  than steel which would buckle and bend with extreme pressure conditions.

The framing materials both have very different production processes and with that how it has affected the environment and the resources used. The production process of steel is made with the use of combining the following materials, coke, iron ore and lime and transferred to a blast furnace, making the final product of steel. The production of steel contributes to the effects of the environment by its massive release of CO2 which is released from the emissions relating to energy consumption and the air emissions which are given off from the use of the coke ovens there are other contributors to how steel is affecting the environment, the contributors are the water which becomes contaminated by the cooling of the coke.  [13] (Greenspec, 2021) Concrete also shares it similarity of massive CO2 production from making concrete, the co2 emissions are released during the manufacture of clinker, this is when the most co2 is released. Both materials have a huge production of byproducts, both share the byproduct of ‘slags’ while concrete seems to produce more byproducts such as fly ash, waste plastics [14] (Siddique, 2008)and steel which produces other byproducts of dusts and sludge [15] (WorldSteel.org, 2016).

The use of both framing materials has their advantages and disadvantages in regards to its ease of assembly and its potential ease of adaptation to a different building shape within its total life cycle. The use of steel in regards to ease of assembly would be that it has a great ability to speed up the process of assembly as most steel has been prepared ready for its assembly just as [image: tensile strength of concrete]The Leadenhall building supported this use of prepared steel offsite, with this in mind, the use of this prepared steel is its lack of ability to flex or mold into further positions where as concrete used in the ParkRoyal On Pickering in Singapore is higher cost initially due to its ease of assembly which can be time consuming however leading to the ease of a moldable materials  which helps with producing its unique and individually  pleasing aesthetic when designing buildings with massive climate considerations of shading/purpose and adaption to its environmental perfectly shown by the ParkRoyal. [bookmark: _Hlk87606375][bookmark: _Hlk87606376]Figure 4 - Concrete flexural & Compressive Strength at different ages -(Mahajan,2021)


Conclusion                                                                                                                                                          
       To conclude, the use of concrete and steel framing materials both have their highly represented roles in both the climates they have been used upon, within the buildings of the ParkRoyal on Pickering – Singapore and the Leadenhall Building - UK. The framing materials are the bare skeleton of any building due to be built, having the knowledge of both framing materials, helps consider the best structure for the build especially dependent on its climate conditions and resistances and the impacts on its social and environmental consideration it would have.  
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