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INTRODUCTION

In this assignment we were asked to select two of the following buildings with different
framing materials which are habitable. One is a steel frame building and the other is a
concrete framed building.

The first building is The Chrysler building in New York which Is a steel frame building.

The second building is The Tower, Mederian Quay building in Swansea which is a
concrete frame building.

(DESIGNINGBUILDINGS.CO.UK, 2020)

A Steel framed building concrete framed building
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THE CHRYSLER

(Staff Reporter, 2014) (Androdl, 2021)
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FRAMING MATERIAL CHOICE

The Crysler was designed by architect William Van Allen and was completed in
1930. It was originally conceived as an office building. But in 1928 Walter P.
Chrysler acquired the project financing its construction and started incorporating
Automotive themed details into the design. (WikiArquitectura, 2020)

The building uses a steel frame construction with masonry infills allowing for
quick assembly with 4 floors being completed a week. The Chrysler was
completed in 21 months.

The Foundations were 21 metres deep reaching solid bedrock known as the
Manhattan Schist. Which provide great foundations for a structure like The
Chrysler. (Bressan)

Cassions were drilled down in to the bed rock which gave the building stability
transferring the buildings load to a more secure foundation. (Aarush Borker,
2024)

The Skeleton of the structure is made by connecting horizontal and vertical steel
beams connected together with rivets, welds and metal fasteners. Making a
strong but lightweight structure which is ideal design for a building like The
Chrysler. This method of construction has proven its integrity and is still used in
construction today. (Aarush Borker, 2024)
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(Aarush Borker, 2024)
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ENVIRONMENTAL FACTORS

Being 319 metres tall the Chrysler faces strong wind loads. The steel frame
allows for controlled sway and the tapered design helps redirect and break up
wind forces. The way the building is design for controlled sway is by having a
strong core at the centre of the building. The area around the elevator shaft is
reinforced with steel trusses and braced with diagonal beams. It allows the
building to be more rigid and also it helps protect the structure against
earthquake damage. This allows the building to move as one so the skeleton isn’t
twisted or strained. (Harris, 2001)

(Reddit.com, 2022)

New York has hot summers and cold winters with heavy snowfall. Which can
cause materials to expand and contract. The steel is painted in a protected
coating and using 12,500 shimmering steel cladding which has required very little
maintenance over the years showing its resistance to corrosion.
(www.outokumpu.com, n.d.)
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IMPACTS ON THE COMMUNITY

The Chrysler helped boost New Yorks economy by providing hundreds of jobs for
the likes of steel workers, engineers and construction workers. The Production of
steel was high in demand as sky scrapers were being built all over New York.
The Chrysler was apart of the race to become the tallest building in the world
which it held the title for 11 months before being surpassed by The Empire State
building. The competition gives us an insight to the heavy steel production in the
1920s to 1930s. (Smith, 2017)

Although steel provided jobs it also came with a lot of negatives. Steel workers in
mills faced a lot of dangers such as extreme heat and breathing in toxic fumes
and dust which lead to lung disease. At the time workplace health and safety
regulations were minimal which lead to many accidents and fatality. (Crawford,
2021)

Steel plants gave off a lot of pollutants which caused air pollution affecting
residents causing respiratory illnesses. This also effected rivers which
contaminated the water making it unsafe to drink and fish from (MFG Shop,
2024)
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EASE OF ASSEMBLY

The Chrysler steel frame allowed for rapid assembly. The prefabricated steel was
put together on site which helped reduce construction time and costs. The use of
bolted connections helped the building process to be more efficient and secure.
(Sesamo Restaurant - Italian Restaurant Hell’s Kitchen NYC, 2024)

The steel skeleton provided more flexibility with the interior design as the building
has been used for offices over time, this allowed for smoother transitions when
changing office layouts. Over its lifetime the building has been used by many
different businesses from car companies to financial industries the Chrysler has
shown its versatility. (https://www.facebook.com/mannumanhoos, 2020)

(Pinimg.com, 2025b) (Newyorkoffices.com, 2025)

The steel frame supported the buildings unique art decor crown which was
constructed from Nirosta stainless steel. The structure of the crown is supported
by the steelframe work which integrates with the buildings tapered design.
(Sesamo Restaurant - Italian Restaurant Hell’s Kitchen NYC, 2024)
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THE TOWER, MEDERIAN QUAY
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(“The Tower at Meridian Quay - the Skyscraper Center”)

The Tower at The Meridian Quay is the tallest building in Swansea. It is 107
metres tall with 29 stories.

The Tower was completed in 2009 and was designed by Latitude Architects.
Designed as a beacon signaling the rejuvenation of Swansea.

The design is a concrete framed structure using reinforced concrete walls and
reinforced concrete slabs for the floors. The building is also made up of glass
curtain walls with precast concrete panels as cladding. (Architecture.com, 2025)
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FRAMING MATERIAL CHOICE

Since the structure is located along Swansea beachfront it is exposed to strong
winds, moisture, and salt-laden air coming from the sea. The reinforced concrete
frame provides a good balance of structural integrity and long term resilience.
Concrete is brilliant at withstanding compression with the use of steel
reinforcement to enhance tensile strength, it makes sure that The Tower remains
stable under vertical and lateral loads. The combination of materials ensures that
the building can withstand the weight of multiple floors while resisting external
forces such as heavy winds. (Mosley, Bungey and Hulse, 2012)

Reinforced concrete provides a long term performance with minimal maintenance
compared to a steel frame building. One of the biggest advantages of concrete in
a costal environment like Swansea is its natural resistance to corrosion. Unlike
steel concrete provides a protective alkaline environment that reduces the risk of
reinforcement rusting. Concrete structures are highly fire resistant making the
building safer and increasing the longevity of the build. (Andrew Hamilton
Buchanan and Abu, 2017)
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ENVIRONMENTAL FACTORS

The climate of Swansea has a crucial role in what materials are being used.
Being a costal city Swansea experiences high humidity, strong winds and salt
exposure. All of these factors can contribute to materials degrading. Additionally,
its high thermal mass help regulate indoor temperatures by absorbing and slowly
releasing heat. The Tower’s deep pile foundations adds to its stability in
Swansea bays soft costal ground, preventing settlement and damage to the
structure over time. (Mj Tomlinson and J Woodward, 2008)

(Staticflickr.com, 2025)

The materials used building The Tower were likely manufactured outside of
Swansea but the carbon footprint of the materials used definitely had an affect on
the local communities especially ones near the cement sites and steel
manufacturers. Areas near cement and concrete factories face high level of dust,
noise pollution, and strain on local water supplies due to the intense production
of the cement/concrete.

The use and production of concrete can be hazardous to health if the correct ppe
is not worn. Breathing in concrete/cement dust can lead to serious lung problems
as it contains silica which is the key ingredient. Also concrete/cement contains
calcium hydroxide which can cause skin irrations burns and allergic reactions.
Many workers who work with cement or concrete suffer from dermatitis. (Captain,
2025)
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Cement production produces 8% of the worlds C02 emissions (Rodgers, 2018).
The cement industry is the third industrial energy consumer and the second
largest Co2 emitter globally. (IEA, 2018) The process of calcination releases a
lot of co2 into the atmosphere along with the high energy demanding kilns using
fossil fuels to make cement clinker which is used to make cement which is a key
binder for concrete. (Vikstrom, n.d.)

Lo i ate V@

Stage 2: Clinker

Raw Material Clinker Production (Kiln) Cement Milling

(Cement.org.au, 2025)

The transportation of the heavy materials such as concrete, reinforced steel and
shuttering. would have increased traffic in Swansea contributing to congestion
noise and wear on local infrastructure. Dust and emissions from construction
activities using steel and concrete can also reduce air quality, particularly
affecting nearby residents and those with pre-existing health conditions.
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EASE OF ASSEMBLY

The Tower utilizes a concrete frame, It is a popular choice for high rises due to its
structural efficiency and flexibility in design. One of the main benefits of this
construction method is that its ease of assembly on site. Especially when
combined with precast concrete panels, which were used for part of the towers
cladding. Using precast cladding off site under controlled conditions will improve
health and safety on site by reducing noise and waste on site. This style of
construction allows for fast installation of large structural panels. It is a crucial
factor when building high rise projects.

The Ambitious developer aimed to complete a floor every 10 days as it raced to it
29 storey goal. The build was on track until a tragedy happened in January 2008.
A scaffolder with 15 years experience fell to his death falling from four storeys.
There were also issues with the tower as a fire broke out on the 20 floor as
scaffolding boards caught on fire. This did not put off any buyers.
(Thefreelibrary.com, 2015)

In terms of adaptability, concrete framed structures offer a fair amount of
flexabiltity. The regular grid of columns and flat slab construction, typical of
concrete framed buildings like The Tower. This allows for open floor plans that
can be redesigned for different uses. Such as converting residential units into
service apartments or office spaces. While concrete is not as adaptable as steel
when it comes to big changes, non load bearing walls can be moved to suit the
design. The durability and long life span of concrete ensures that the tower
remains structurally safe for future. Concrete Centre. (n.d.)

The Tower has had some small changes in the last 10 years once known as
Grape and Olive is now known as the Altitude. Opened in November 24 the
building went under a small refurb to meet the requirements of the new
establishment.
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Characteristics Steel Concrete Analysis

Steelis more expensive than concrete per
Price per m2 &m3 £250-£350 £100-£160 metre.
longevity 100 years 50-100 years Steel and concrete have a similar longevity

Carbon Footprint

0.813 Tonees of
Co2

1.859 Tonnes of C02

Concrete produces 2x the co2 emissons than
steel

Fire resitance

15 minutes

2 hours

Concrete has a higher fire resistance

Recyclebility

fully

20%

Steelis fully recyceable leaving less waste

Skills Required

Rigging, welding &
Hse

NVQ level2 or 3

Concrete requires less skill level compared to
steel

Weight Per m3 7,850 kg 2,400kg Steelrequires heavier lifting aid than concrete
Weather has less impact on building steel

Installation time 1-3 weeks 3-6 weeks e.g frame

Strength to weight Steel handles tension much better than

ratios 50-255 kN-m/kg 8-21 kN-m/kg concrete

(SteelConstruction.info, 2016) (Concretecentre.com, 2020)
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