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Introduction
By comparing the two chosen buildings this report will explore how their original designs were conceived, the materials and techniques used in their construction, and the impact of these choices on their overall performance. For the Ardmore residence the report will analyse how reinforced concrete was utilised to create a modish residential tower, focusing on its open ended architectural form, structural integrity and material efficiency. For the John Hancock centre the report will assess how its tubular steel frame structure mirrors the surrounding high rise construction in the area. The structural approach not only enhances wind resistance but also maximises usable floor space making it a landmark in engineering innovation. In this report it will compare these two construction methods providing insights into how material selection and engineering techniques influence the success and functionality of modern habitable buildings.


Ardmore residence, Singapore (Concrete frame)

-Overview
Ardmore Residence is a 36 story residential tower produced by UNStudio near Orchard Road in Singapore. The project was complete in the year 2013 made to integrate the natural landscape of Singapore with its very modern architectural elements. The building also presents expansive city views and supplementally featuring both indoor and outdoor living. The Ardmore residence, located at 7 Ardmore Park in Singapore, has sweeping views of the city and the surrounding open spaces and is close to the upscale Orchard Road shopping centre. The design concept for the 36 story 17,178 square meter residential tower is a multi-layered mirror to Singapore’s ‘Garden City’ environment which is accomplished by its articulated façade with organic textures and patterns and expansive views through large open glazed areas. The well-built design features classy structural elements like Bay windows and balconies repeated every four stories with rounded glass creating column free corners that mingle internal and external spaces
Giuroiu, A. (2024). Ardmore Residence / UNStudio. [online] Architecture Lab. Available at: https://www.architecturelab.net/ardmore-residence-unstudio/ [Accessed 6 Mar. 2025].



Original design
This colossal project was founded by Ben van Berkel and Caroline Bos in 1988. Van Berkel is a Dutch architect known for his innovative and futuristic designs and cutting-edge materials. His firm ‘UNStudio’ specialises in architecture, urban planning, and infrastructure. Ben van Berkel designed Ardmore residence as a testament to use the ability to merge artistic expression with structural innovation. The building examples how a high rise living building can be aesthetic, functional and sustainable setting a benchmark for future surrounding projects in the coming years.
The well-built design features classy well architected structural elements like Bay windows and balconies repeated every four stories with rounded glass creating column free corners that mingle internal and external spaces. The residences interiors extend useful rooms into adaptable regions, representing the idea of a ‘living landscape’. The indoor-outdoor living experience is improved by the large windows and double-height balconies that offer a wide range of views across a wide range of views across the Singapore City. The terrace areas are incorporated into daily life, encouraging a smooth transition between indoor and outdoor areas. 


Method of construction

[image: A drawing of a tall building

AI-generated content may be incorrect.]The planning & design phase began in 2006 where the conceptualisation of the project was done by ‘Pontiac Land Group’. In 2007 the appointment of UNStudio took place as the main design architect contractor leading to the year 2008 being the finalisation of designs and approval processes with Singapore’s urban planning authorities. The construction phase began in 2009 where the groundbreaking and foundation laying works hosted. In 2010 the superstructure construction started with major structural framework taking shape. Façade installation and interior work took place in 2011 running into 2012 with the project completion and handover of units to buyers being in 2013. The timeline was approximately 7 years from planning to completion. The floor plan chosen for the 58 individual apartments is designed to increase the amount of daylight giving the residences a feeling of spaciousness. The idea of a ‘cours d’honneur’ allows for visual connections between various areas of the same house, and an examination of renaissance villa prototypes served as the basis for this floor design. 




Skyscrapercenter.com. (2025). Ardmore Residence - The Skyscraper Centre. [online] Available at: https://www.skyscrapercenter.com/building-/ardmore-residence/15951 [Accessed 10 Mar. 2025]


Environmental & design 

The Ardmore residence project was built using reinforced concrete and also included a large amount of prefabrication work. The development was built with four mega columns at the base of the high rise build with a transfer level at the seventh storey. The structure of reinforced concrete is two materials (concrete and steel) united together with the steel being embedded inside. The steel incorporation is for structured for both materials to work in unison to withstand applied forces. An advantage of the use of rebar in this development is that it creates the structure more ductile meaning that the structure is able to significantly deform before failure. A great superiority to the flexibility that steel offers is that it will prevent sudden collapse giving time for any occupancy time to evacuate in an emergency situation although the strength of the concrete used provides excellent load bearing capacity and longevity. This is crucial due to Singapore’s dense urban environment. The Ardmore residence has curving, flowing facades and a sleek, sculpture-like form. These flowing architectural shapes are made possible by concrete’s sophisticated formwork techniques. Beneficial to the purpose of the Ardmore inhabitation, concrete offers a high thermal mass component helping regulate indoor temperatures by absorbing and slowly releasing heat. In consequence, this is worthwhile given the tropical climate in Singapore, thus reducing its cooling loads. With all year round humid climate the demand for materials that resist moisture related deterioration is high. Also, with a lot of materials being flammable, concrete offers excellent fire resistance improving safety tremendously.  Given Singapore’s very active and noisy environment on the streets, the use of concrete enhances soundproofing, ensuring privacy and comfort in luxury high rise living.

Cement the main component of concrete, contributes a lot to the carbon footprint. Concrete is responsible for nearly 8% of global CO2 emissions. It is uncertain on what cement was used to construct the Ardmore residence but if Portland cement was used it would have contributed to high CO2 emissions. Differently if the use of blended cement or supplementary cement materials were used, it could fractionally reduce the impact on the carbon emissions produced. The production of this material includes mining of raw materials such as sand, limestone and portions of gravel, which depletes natural resources. Quarrying and transportation is heavily involved, resulting in the consumption of fossil fuels, adding to energy use and emissions.


The Editors of Encyclopaedia Britannica (2019). Reinforced concrete | building material. In: Encyclopaedia Britannica. [online] Available at: https://www.britannica.com/technology/reinforced-concrete [Accessed 11 Mar. 2025].

Architecturalrecord.com. (2013). Ardmore Residence. [online] Available at: https://www.architecturalrecord.com/articles/7965-ardmore-residence?utm_source=chatgpt.com [Accessed 13 Mar. 2025].


John Hancock centre, America (Steel frame)

Overview-
Location: Chicago, Illinois America
Project year: 1965
Project Area: 2.8 million square-feet
Height: 1,127 feet
Architecture and structure: Skidmore Owings & Merrill
Structural engineer: Fazlur R Khan
Material: Braced steel and concrete

Known as 875 North Michigan Avenue, the John Hancock centre is an architectural icon in the state Chicago. Originated by Bruce Graham and engineered by Fazlur Khan, this building reshaped the city’s skyline with its inventive design and structural techniques. With construction finalised in 1969, this eye catching skyscraper was once renowned as the the tallest building outside of New York showcasing Chicago’s architectural expertise. 


Method of construction & Original Design
The John Hancock centre’s original owner was Jerry Wolman born in 19-27, a real estate developer and builder who, in 1963, Owned the Philadelphia Eagles, making him the youngest NFL owner in history at the time. In 1964 Woolman invested $22 million of his own funds to construct the highest skyscraper in the world. The structure features 100 stories above the ground with 70 stories of office building, and 45 stories of 45 residential buildings. Construction began in 1965 for the John Hancock project centre, which then halted in 1967 due to the buildings persistent sinking. The John Hancock centre had the deepest foundation of any structure at the time because of its lakeside setting, which required 57 concrete caissons to be lowered into holes that were 10 feet wide and dug 197 feet below grade into bedrock. As a result of this Woolman could no longer afford the construction. After the departure of ownership by Jerry Woolman, investors John Hancock mutual life insurance company seized control of this development.
In addition to providing structural efficiency, the buildings tapering shape and X bracing façade gives it a distinctive and identifiable profile. Both design choices combined to create a building that is both functional and aesthetically appealing. Practical considerations dictated how closely columns could be positioned without impairing the interior spaces functionality, this limited the frame’s rigidity. Khan (engineer) found that the structure could function similarly to a thin walled tube cantilevering from the ground by employing closely spaced columns around the building’s perimeter. Densifying the columns at the perimeter could be done without affecting the buildings functionality while increasing the rigidity of the perimeter tube. This would make it possible for the withstand solely gravity stresses, allowing them to be further apart and creating more adaptable and useful interior areas. This structural breakthrough was partially accomplished by considering the structure as operating in three dimensions, with the tube serving as a 3D box section instead of a collection of 2D frames. The steel superstructure was erected using cranes to lift prefabricated sections into place which required a lot of time and cost to perform. The diagonal cross bracing on the exterior of the project transfers wind loads, reducing the need for a traditional core. With its fantastic design the building, instead of retaining many elevators running from the bottom to the top, it uses double deck elevators and a sky lobby system where passengers can transfer between non-connected banks of elevators. The main express elevators take passengers to the 44th floor sky lobby, where they then transfer to local elevators. As mentioned, the construction process was timely but a faster alternative to most methods of construction. The steel skeleton was built in sections which did accelerate the erection, commencing in 1966. Following the steel fixing came the floor & core construction where the concrete floors were poured level by level working from bottom to top. As the concrete floors rose the mechanical core such as the housing elevators, plumbing, and electrical systemisation were installed. These works took 2 years to complete. After the 1st year of flooring assembly, the exterior of cladding and windows began. The façade of the build was covered in black anodised aluminium and bronze tinted glass. The windows of the project were installed in prefabricated panels thus also sped up the timeline of the project. Upon completion, the building topped out at 1,128 feet, becoming the second tallest building in the world at the time. 

Architectural and Engineering features

The building has a tapered shape with X bracing exterior which not only provides structural coherence but also makes the building appear a unique and recognisable silhouette. Together, these design decisions produced a building that is both aesthetically pleasing and useful. This design uses a rigid steel exoskeleton to resist wind forces, allowing for a lighter and more efficient structure while maximising interior space. The building's distinctive X-shaped braces, visible on its exterior, not only contribute to its striking aesthetic but also reduce the need for interior columns, creating open and flexible floor plans. Standing at 1,128 feet tall, the John Hancock Centre houses offices, residential units, retail spaces, and an observation deck, making it a multifunctional urban landmark. Its bold engineering solutions and sleek modernist design make it a symbol of Chicago's architectural innovation.



Reception and Impact
The John Hancock Centre significantly impacted its surrounding area, both economically and culturally. When completed in 1969, it became a catalyst for the development of Chicago’s Magnificent Mile, transforming the area into a bustling commercial and residential hub. Its mix of retail, office space, luxury condominiums, and a public observation deck set a precedent for vertical mixed-use developments, influencing future urban planning and skyscraper designs.
Economically, the building attracted businesses, high-end retailers, and affluent residents, elevating property values and establishing the area as one of Chicago’s premier destinations. Its observation deck and signature restaurants also drew tourists, boosting local tourism revenue. Culturally, the John Hancock Centre became a symbol of Chicago’s architectural ambition, embodying the city’s legacy of engineering excellence and innovation.
The building's towering presence reshaped the city skyline and solidified Chicago's reputation as a global leader in skyscraper design. It remains a centrepiece of urban life, continuing to contribute to the area’s vibrancy and economic vitality.

Willis, C., 1995. Form Follows Finance: Skyscrapers and Skylines in New York and Chicago. New York: Princeton Architectural Press.

Conclusion
In conclusion, the John Hancock Centre stands as a testament to architectural and engineering ingenuity, shaping both Chicago’s skyline and its urban development. Its innovative structural design, particularly the trussed tube system, revolutionised skyscraper construction and influenced modern architecture worldwide. Economically, it played a pivotal role in transforming the Magnificent Mile into a thriving commercial and residential district, while culturally, it reinforced Chicago’s identity as a hub of innovation and bold design. Decades after its completion, the John Hancock Centre remains an enduring symbol of progress and a landmark that continues to define the city’s architectural legacy.


Advantages and Disadvantages of Concrete frame

	Advantages
	Disadvantages

	Concrete is very easy to find and is a very affordable option.
	Since concrete is solid, it doesn't have the facility to bend or warp meaning it can crack under a lot of tension.

	Concrete is very durable with a lifespan ranging from 30 to 120 years depending on how exposed it gets to cold or wet weather. Concrete doesnt rust or decay differently to alot of construction materials out there.
	Living in a rapid temperature changing environment has a massive set back on the use of concrete as heat causes concrete to expand and cold temperatures cause it to shrink.

	Unlike metal and wood, concrete is hard and durable. This making concrete a lot more structurally sound compared to other materials.
	Although the longevity is positive with concrete, it can take a long time to fully cure depending on the temperature when used to construct. 

	A great advantage is that concrete is fireproof and impossible to set on fire. A lot of old builds that have buit in fire places are built from concrete due to its fire proofness. 
	Unlinke resources such as wood, metal or stone concrete requires a mold form for structures.

	As concrete is a powder form it is a lot easier to transport compared to the likes of wood, stone and metal where challenges can be faced with transport.
	Concreete absorbes moisture over time. Humid concrete is more likley to soften which can cause it to erode or make it brittle over time.




Comparison

Steel frames and concrete frames are two common structural systems used in construction, each with distinct advantages and applications. Steel frames are composed of steel beams and columns, offering high strength-to-weight ratios, flexibility, and faster construction times due to prefabrication. They are ideal for high-rise buildings, industrial structures, and areas prone to earthquakes because of their ductility and ability to absorb energy. In contrast, concrete frames, made of reinforced concrete, provide excellent compressive strength and durability, making them well-suited for mid-rise buildings, bridges, and structures exposed to harsh environments. Concrete frames also offer better fire resistance and sound insulation compared to steel frames. However, they typically require longer construction times due to on-site curing. The choice between the two depends on project requirements, budget, environmental conditions, and design preferences.
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