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The studio is informed by the history of radical 
thinking about architecture in the 20th century 
yet look beyond to the Afro-Imaginary to present 
an experimental curriculum deploying techniques 
culled from the visual arts as well as design theories 
of geography, infrastructure, engineering, and 
architecture to initiate dialogues about geography 
and spatiality in an era of global crisis due to 
human-induced climate change.

More specifically, the studio will investigate the 
cultural topographies of water informed by 
the line from colonialism to climate change in 
consideration of forced-migration, resource 
extraction, environmental degradation, and water 
scarcity.

01 _The Pier

The space of water 
Mario Gooden

Adv Studio VI 
Spring 2020
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The Research
Mapping human Displacement

The thesis project begins by researching human 
displacement caused by climate change. The 
research seeks to map the human migration of over 
200.000 Wayuu people during the 2015 - 2018 
drought in La Guajira, Colombia.

It overlaps the droughts caused by “El Niño” 
and other social issues such as mining extraction 
conflicts, political crisis and lack of governance.
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The interpretation
Tracing the paths of water and people

The Wayuu people have lived in the Guajira 
desert for hundreds of years, they have been 
there even before Venezuela and Colombia 
existed as nations. This indigenous group 
have survived years of violence, war, drug 
trafficking the creation of frontiers and even 
colonization. They managed to do this as they 
were tied strong together as a group. 

However a current migration crisis driven by 
economic collapse, estate corruption and 
an intense and long drought is threating the 
existence of this traditionally united group. 
The sudden influx of people have created an 
increasing tension between the indigenous 
communities. 

It has startled an internal conflict for land, 
water, food and the right to stay in this 
sacred place. Now children from all sides are 
starving.

The climate crisis has contributed to make 
visible this problem of mismanagement 
and inequality in a way that it seems now 
too late to solve. People migrate hoping for 
better futures and with them they drag their 
lives, sufferings and experiences People have 
started to move through the desert on the 
traces of past existing water flows. The traces 
of the water are now the paths of the people.

Model 1: People move with their lives in their 
back.
Model 2: People gather in inhospitable 
landscapes.
Model 3: People flow through traces of water
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The Context
Cape town:

A 5-year drought in and a mixture of 
mismanagement in the city of Cape Town has 
created a water scarcity crisis that endangers 
the whole population. 

Several informal settlements and former 
Townships struggle to get access to water as 
they are disconnected from the main source 
regardless the droughts.

On common aspect of the informal settlements 
is that not only do they lack access to proper 
sanitation and drinking water but also these 
communities are alienated form beaches and 
the sea s a mean of resources and recreation.
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The site 
Kayelitsha

Access to water has been denied for the 
former town ship now informal settlement of 
Kayelitsha. 

Despite being less than one mile from the 
sea, the community is disconnected by a large 
private stripe that resulted from previous 
apartheid policies and current social inequity.

The project pretends to give a direct connection 
between the community of Kayelitsha and the 
sea. 
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The Pier

The project consists on a two-kilometer-long 
pier that creates a connection between the 
community of Kayelitsha and the sea. The 
pier is a public promenade that seeks to 
reconcile the sea as the main public space. 
It Agglomerates along its path a series of 
public facilities and spaces that interact with 
the surrounding landscape.

The pier itself functions as a device for 
the generation of energy, knowledge and 
recreation for the community, hosting a 
series of programs that relate with the people 
through water.

The main program of the project consists on a 
desalination plant, an Olympic pool complex, 
a series of recreational saline pools and a 
research sea center that connect each other 
through a continuous path that transforms 
into public space.

The project is meant to be a speculative strong 
gesture that speaks about inequality and 
access to public space as a right. It is meant to 
be large enough to be seen along the bay but 
light enough to allow the view and landscape 
to be framed and enhanced. It is a response 
of the historical denial that the community of 
Kayelitsha suffered from previous apartheid 
policies and current inequalities.
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As part of the GSAPP teaching project “Public Works 
for a Green New Deal,” this studio addresses the 
social justice dimensions of the Green New Deal 
proposal, focusing on the connection between 
social and environmental sustainability. 

The framework for the studio is the “ethics of care,” 
a position cultivated by social justice activists and 
eco-feminists to promote methods of sustaining 
complex human and ecological systems. 

Developing situated, relational, and systemic 
approaches to design, the studio explores how the 
ethics of care can inspire alternative social, spatial, 
and environmental futures.

02_M house
Structures of care

Intergenerational daycare facility 
Bryony Roberts

Adv Studio V
Fall 2019
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Spatial explorations

Exploring childcare as an architectural and urban 
issue, the studio learns from past architectural 
experiments to design a new building for a 
childcare center. The architecture of childcare 
not only addresses pragmatic questions but also 
expresses ideas about childhood, kinship, labor, 
class, and land management. 

Tackling these questions, the studio will propose 
speculative visions for a new childcare building 
that is connected to a sustainable model of land 
management - a Community Land Trust - that 
involves collective ownership of land to support 
affordable community services.

A series of experiments are made in order to 
explore material, spatial and geometric qualities of 
the childcare facility.
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Multigenerational House

The project is an Intergenerational day care center 
that supports multigenerational housing. A place 
where the elderly and the children can learn from 
each other as well as they get support. 

The project deals with the complexity of having two 
very different yet equally vulnerable populations in 
one place. 

With the percentage of elderly population growing 
and the increases number of health issues that 
related to loneliness and depression.

Intergenerational facilities are being considered 
as a way to deal help the elderly population with 
health and mental issues and at the same time to 
provide benefits form the elderly to the childcare 
activities.

The M house is an intergenerational day care center 
that also integrates multigenerational housing as a 
way to fight gentrification and add density this area 
of in Jackson heights.

It mixes the housing with the daycare facility 
through a series of central and collective spaces 
called intergenerational playgrounds in which 
children, their families and the elderly can 
interact. 

The project consists then in two volumes 
connected through glazed base where the day 
care facility is located and the playgrounds 
conform the space. 

The two volumes hosts’ different program 
depending on the necessity of given population. 
It also creates common spaces where 
intergenerational encounters must occur without 
compromising the specific regulations for both 
populations
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Skyscrapers have never been more popular than 
today. The rising popularity of skyscrapers and 
super tall buildings is a result of the appearance of 
the new technologies, new construction techniques, 
political dynamics and a strong market. However 
these super tall buildings are presented now as an 
opulent and expensive answer to market pressures 
making these skyscrapers a luxury that only a tiny 
percentage of people get to inhabit.

03_GOING UP!

Vertical density 
Dan Wood / Maurizio Bianchi Mattioli

Adv Studio  AAD
Sumer 2019
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Skyscrapper dictionary

As a starting point a skyscraper dictionary of term 
was created collectively in order to reexamine 
the current idea of sky scrapper. The final result 
was a 144 page booklet containing term that 
ranged from ordinary and every day to unusual 
and specific. 
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BASE, TOP & FORM - Roof Garden

Rooftop garden on skyscrapers

Rooftop gardens on the top of skyscrapers provide 
relaxation away from noisiness of cities. Normally 
they are open gardens, there are also closed ones. 

Extension

For some skyscrapers, the roof garden is extended 
all the way down to the ground level. As a result, the 
whole building is covered with green plants.

Walkie Talkie Buildling, London

Skypark, Hong Kong

One Central Park, Sydney
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BASE, TOP & FORM - Helipad

The world’s highest helipad

  Guangzhou international finance center is the 15th 
highest building in the world. And world’s highest 
helipad is located on the top of the skyscraper.

Metlife building helicopter crash

From 1963 to 1965, and in 1977, helipad on the 
top of Metlife building in Manhattan operated for 
Newyorkers commuted by helicopters. On May 
16, 1977 when passengers waited for their turn, 
the blades of helicopter exploded and flew into 
the crowd. 5 people were killed and 8 were badly 
wounded. All helipads in New York are located 
along rivers today.

Fire code requirement in L.A.

Since 1970 Los Angeles city has required 
skyscrapers to install helipads on their rooftops. 
Actually, there was a case that five people were 
rescued by helicopters in 1988. But after 2014, the 
city government has decided to abolish the fire code 

Guangzhou International Finance Center

Metlife Building, New York

US Bank Tower, L.A.
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BASE, TOP & FORM - Urban Infrastructure Connection

TO THE SKYSCRAPING HEICHTS of the Future 
City , the popular fancy usually adds something 
remark able in the way of overhead traffic avenues . 
Scores of drawings have been produced , showing 
viaducts at the twentieth floor ! Indeed , in some 
sketches ,architectural values have been so 
completely neglected as to show the taller towers 
connected at their very pinnacles by a network of 
aerial traffic bridges which would infallibly cast their 
gloomy shadow permanently on the city beneath.

Following such leads , one might easily imagine 
, as in the accompanying drawing , that alt “ set-
backs “ of buildings have been aligned and made 
into automobile highways . One could drive at will 
across the facades of buildings , at the fifth , tenth 
, fifteenth or twentieth story . Automobiles below 
one , automobiles above one : A paradise , perhaps 
,for the automobile manufacturer ! But for the office 
worker-less and less escape from thenoise , the 
rush and the atmosphere of traffic.

- Cited from Metropolis of Tomorrow

Metropolis of Tomorrow

Lifted Podium - Shenzhen Stock Market, OMA

Shanghai Pudong CBD
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BASE, TOP & FORM - Typology of Base

Traditional in New York, the base is a pyramid-
like escalating form due to the zoning law. Mies’ 
Seagram Building is a breakthrough as he chose 
to setback and create a plaza so as to design a 
streight vertical tower without podium.
Innovation on base is still going on nowadays, and I 
classify 3 types that I am interested in: Cantiliver of 
the tower itself  on the base to create a canopy and 
special shape of the tower; Raising the podium from 
the ground to allow more open space to the public; 
Using integrated form from tower to podium so as to 
create a strong and integrated overall image.

Cantilever - 150 North Riverside, GP Architect

Lifted Podium - Shenzhen Stock Market, OMA

Integrated Shape - Hanking Tower, Morphosis
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PROGRAM & PUBLIC SPACE - Offices

According to Gallup’s 2014 State of the Global 
Workplace report, 51% of workers said they weren’t 
engaged with 17% saying they were actively 
disengaged. So let’s consider the “future of work”, 
what can improve these dismal stats and increase 
productivity and workplace happiness? The answer 
is office design. With the way we work changing, 
where we work needs to keep up. 

To keep up with the speed of modern development, 
more and more companies today are tapping the 
expertise of architects and designers to develop 
bespoke offices that foster productivity, innovation, 
and creativity. Every workplace has particular 
needs, and a truly creative office employs design 
that is inspired by its employees, while helping to 
keep them inspired. 

Taking a different approach to design and to better 
support the employees nature, architectural firms 
study and interview them in order to decide how 
efficient and well received it would be to include 
recreational areas like rooms for video games, 
napping pods, and space for athletics, as well as a 
range of other unconventional workspaces.

Hulu Headquarters, California, US

Lego Office, Billund, Denmark

Quicken Loans Office, Michigan, US
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PROGRAM & PUBLIC SPACE - Observation Deck

Being on top of a skyscraper creates a sense of 
transcendence: the swift rise from the busy streets 
to an environment whose character owes less to the 
city below, and more to the sensations of wind, air 
and sunlight. And really, a skyscraper observation 
deck should make you feel like you’re flying. Decks, 
at their best, are a mechanism for transforming the 
genius of tall buildings into pure visceral magic. 

The link between deck and city became clear when, 
in lower Manhattan in the early twentieth century, 
office towers began rising higher than any buildings 
in history, and owners started allowing the public to 
visit their upper reaches—for nothing, at first, and 
then for a quarter.

Nowadays, observation decks like the ones on the 
Empire State Building’s are startlingly profitable, 
especially when tourists swarm the city. These decks 
attract four million visitors a year and generated $60 
million in profits in 2010, while the owners made 
little if any money on the office space. The financial 
results at the Empire State Building illustrate how 
observatories, once considered a modest sideline 
and a pleasant diversion, have become big business 
for owners seeking to wring every dollar out of office 
towers around the world.

As the observation decks rose higher and became 
larger, they also evolved in style and now it’s not 
just height that counts: some of the most amazing 
observatories make their mark with other means 
like bungee jumping, augmented reality, glass floors 
or attractions. The new “One World Observatory” 
scores high with its fascinating tech. Users can take 
an augmented reality tour of the skyline by using 
a tablet to explore the city’s landmarks. Plus, the 
high-speed elevator features floor-to-ceiling, high-
definition monitors that show a time lapse history 
of Lower Manhattan’s skyline that spans 500 years.

Burj Khalifa, Dubai, UAE

Willis Tower, Chicago, US

TILT, Chicago, US
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STRUCTURE - TRANSFER 

Transfer structure is used for transferring high forces 
and loads to other structures that can resist them. A 
transfer beam can transfer loads from stories above 
to stories below.

Pearl River Tower, Adrian D. Smith and Gordon Gill

The diagram of loads transfer

HSBC Building, Foster and Partners,Hongkong

80

STRUCTURE - LATERAL LOADS: SEISMIC LOADS

Seismic loads is the external force applied to 
a building structure as a result of earthquake-
generated agitation.

Shijuku Center was the first in the world to be 
retrofit with seismic dampers to suppress the 
vibrations caused by long-period ground motion 
of earthquakes. A total of 288 oil dampers were 
installed on floors 15 through 39. As a result, during 
the Great East Japan earthquake of 2011, the 
damping ratio was higher and the response lower by 
20% than it would have been without the dampers.

The diagram of seismic loads 

The seismic resistence diagram of Shijuku Center 

Shijuku Center,  Taisei Corporation
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BASE, TOP & FORM - Multiple Towers

Twin towers and even triple towers have becomes 
landmarks in metropolis. They have more expres-
sions and gestures compare to single towers, and 
thus more possibilities in between. Traditionally they 
were conceptually proposed just on paper for tech-
nological limitation. But now I believe that there will 
be more mutiple towers to come into being so as to 
weave stories and era spirit of a city.

CCTV Tower, OMA

Tecent Tower, NBBJ

U Towers, Ioannis Oikonomou
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SKIN - DOUBLE SKIN 

Double skin facade is one of the possible approaches 
to bioclimatic design. Bright architectural expression 
is combined with lots of potential natural heating and 
ventilation of the internal space of buildings. Double 
skin facade considered as an element of building 
heating, ventilation, or, finally, as an element of 
conditioning in the building. 

The double façade must be designed in accordance 
with the specific location conditions, otherwise the 
system performance will not fulfil its potential, and it 
may not be satisfactory solution.

 It is important to understand the physics of air flow 
through the air space of a double skin façade, and 
the influence of openings in both facade membranes 
on air flow and temperature of air in air space, in 
order to maximize the potential of the system.

Park Tower. Studio Farris Architects. 2014

Double skin action diagram on winter and summer

ANIS Office Building. DREAM + Nicolas Laisné, 2018

Applied Mechanics and Materials Vol. 680 (2014)
Milja Penić1, Nikolay Vatin2, Vera Murgu
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SKIN - STRUCTURE

The building envelope remains one of the most 
important exterior elements for building functionality. 
While the façade is an elegant component that helps 
to define the unique architectural aesthetics of the 
building, it also has the critical role related to energy 
performance and interior function of a building. As 
technology continues to improve, different options 
for improvement become available for incorporation 
into building facades. 

These elements are geared toward improvement 
of the building envelope performance. By definition, 
the curtain wall is an independent frame assembly 
with self-sufficient components that does not brace 
the building structure. 

The structure of the facade is directly related to 
the style and look of the building. It is through the 
structure and placement of the facade that the 
architect is able to give a character to the building 
whether its a strong, powerful and solid building 
in which the facade consist of the facade itself; 
or if the building intends to appear as a light and 
interconnected element.

Uninorte University. Opus Estudio. 2012

The bryant. David Chipperfield. 2017

Timber skyscraper. Penda.

The Role of the Building Façade. Dudley 
McFarquhar
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STRUCTURE - SPACE TRUSS

Space truss structures are modified braced tubes 
with diagonals connecting the exterior to interior. In 
a typical braced tube structure, all the diagonals, 
which connect the chord members – vertical corner 
columns in general, are located on the plane parallel 
to the facades. However, in space trusses, some 
diagonals penetrate the interior of the building.

Space truss structure is the idea of stacking 
triangulated prisms which contain diagonal bracing 
the exterior and interior frame. It resists both lateral 
and vertical loads. 

Bank of China Tower, I. M. Pei

Diagonal Tower, SOM

Space Truss Structure
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STRUCTURE - TUBE IN TUBE SYSTEM

Tube in tube system is also known as hull and 
core, these structures have a core tube inside the 
structure, holding the elevator and other services, 
and another tube around the exterior. Most of the 
gravity and lateral loads are normally taken by the 
outer tube because of its greater strength. 

The structural concept of 432 Park Avenue 
consisted of a dual tube-in-tube system formed 
by an exoskeleton of perimeter moment frames 
integrated by spandrel beams and columns, which 
were interconnected to the interior shear wall 
core by outriggers placed at key elevations. This 
configuration allowed for unobstructed open spaces 
at practically every floor.The 780 Third Avenue 

The diagram of tube in tube system

432 Park Avenue, Rafael Viñoly Beceiro, Manhattan
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PROGRAM & PUBLIC SPACE - Energy Production

The tiles are a kind of kinetic energy recovery 
system. We’ve seen these before in race cars and 
buses, but where recovery systems in automobiles 
convert the kinetic energy normally lost in braking 
to electrical energy,the tiles are all about capturing 
the spring in your step. 

Tread on a tile and the surface depresses up to one 
centimeter. The downward force drives an energy-
storing flywheel inside the tile, which spins to 
convert kinetic energy into electrical energy through 
electromagnetic induction. 

It’s like a generator—only instead of spinning a 
turbine with wind, water, or coal, it’s spinning a 
flywheel with footsteps.

The beauty of these tiles is that they can conceivably 
go anywhere there’s floor space and foot traffic—
think running track, and playing fields.

Energy tiles to power the tower

Kinetic energy production from footsteps

Generating power as a way to encourage exercise
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PROGRAM & PUBLIC SPACE - Green Space

A green roof or living roof is a roof of a building that is 
partially or completely covered with vegetation and 
a growing medium, planted over a waterproofing 
membrane. It may also include additional layers 
such as a root barrier and drainage and irrigation 
systems. 

Container gardens on roofs, where plants are 
maintained in pots, are not generally considered 
to be true green roofs, although this is debated. 
Rooftop ponds are another form of green roofs 
which are used to treat greywater. Vegetation, soil, 
drainage layer, roof barrier and irrigation system 
constitute green roof.

Green roofs serve several purposes for a 
building, such as absorbing rainwater, providing 
insulation, creating a habitat for wildlife, increasing 
benevolence and decreasing stress of the people 
around the roof by providing a more aesthetically 
pleasing landscape, and helping to lower urban air 
temperatures and mitigate the heat island effect.

Two World Trade Center in NYC by BIG Architects

Green spaces and terraces interweaved in the tower

Stacking of units and greenery creating a vertical forest
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SKIN - MOBILITY

- The ability to move or be moved freely and easily.

Bund Finance Center is encircled by a moving veil, 
which adapts to the changing use of the building 
and reveals the stage on the balcony and views 
towards Pudong. Developed in collaboration with 
local engineers Tongji University, the façade is 
a veil organised along three tracks and made 
up of layers of 675 individual magnesium alloy 
‘tassels’ – a reference to the traditional Chinese 
bridal headdress. The tassels range in length from 
around 2 metres to 16 metres so that as each track 
independently moves, the veil rotates with the 
tassels overlapping and producing different visual 
effects and levels of opacity.

The Shed’s eight-level base building includes 
two levels of gallery space, a versatile theater, a 
rehearsal space, a creative lab, and a skylit event 
space; a telescoping outer shell can deploy from 
its position over the base building and glide along 
rails onto an adjoining plaza to double the building’s 
footprint for large-scale performances, installations, 
and events.

“Architecture part of nature” is a concept that I 
always carried with me:  Buildings that adjust to life, 
to 
our needs, to our moods. - David Fisher

Foster + Partners. Shanghai waterfront gets an 
upgrade with Foster + Partners and Heatherwick 
Studio’s new Bund Finance Center. October 2017
Diller Scorfidio + Renfro. The Shed. April 2019
Fisher, David. Dynamic Architecture. The Birth of 
the Idea. March 2017

Bund Finance Center, Shanghai 2017

The Shed Hudson Yards 2019 by Elizabeth Diller

Dynamic Tower by David Fisher - 2020 
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SKIN - FUTURE

- The time or a period of time following the moment 
of speaking or writing; time regarded as still to come.

“By 2050, the human population will have reached 
9 billion people with 75 per cent of the world’s 
inhabitants living in cities. We do not want to predict 
what the built environment may look like in almost 
40 years’ time, but offers insight and inspiration 
for what could happen. This report explores the 
idea of intelligent buildings that are able to make 
informed and calculated decisions based on their 
surrounding environment – living and breathing 
structures that are able to support the cities and 
people of tomorrow.” Josef Hargrave, Consultant at 
Foresight + Innovation, Arup

Oana Stanescu and Dong-Ping Wong, of Family 
New York, suggest that the city’s new skyscrapers 
should be required to be better citizens. “There are 
currently 20 super-tall towers planned for New York, 
almost all of them dedicated to luxury residential, 
just like a three-dimensional chart of wealth. A third 
of these towers will remain empty for the majority 
of time, inhabited by expensive furniture for ghosts. 
But what if the new skyline wasn’t just an exclusive 
club for the super rich?” Stanescu asks. What if this 
new skyline was accessible to all? What if civic, 
educational, recreational, and cultural programs — 
programs that make this city better for everybody — 
were part of the transformation of New York City’s 
profile?” Requiring public space in the new buildings 
would make the city better for the rest of us, who 
otherwise must just cower in their very expensive 
shadows. 

Hargrave, Josef. Arup Foresight & Innovatio. It’s 
Alive. January 2013
Swanson, Carl. New York Magazine. 9 Top Architects 
Share Their Dream Projects to Improve (or Save) 
New York City. December 2017

Urban Building 2050 by Arup

Reactive Facades by Arup

Super-Tall Parasite Parks 2017 by Family New York

101

CORE - CORE CONFIGURATION

The core of the building comprises all of the vertical 
circulation elements, such as elevators, firestairs,
mechanical shafts, toilets, and elevator lobbies. In 
early office buildings, these elements tended to be 
dispersed on the floor rather than concentrated, 
while today’s contemporary buildings include all 
these elements in a specific zone, which is mainly 
the core. Many of the key
structural elements, such as the shear walls that 
provide lateral stability, are integrated into the core 
in order to simplify the architectural design.

The lifting strategy drives the core size and has a 
major impact in terms of design on all high-rise office 
buildings. In order to achieve the maximum space 
efficiency of a high-rise office building, the core 
must be reduced to an acceptable ratio of the gross 
floor area, while coping with the fire regulations and 
achieving an effective vertical transportation with 
the elevators.

Klaber, EH 1930, ‘The Skyscraper: boon or bane?’, Journal of land and Public 
Utility
Economics, pp. 354-358.

Pelli, C & Crosbie, M 2001, Petronas Twin Towers: The Architecture of High 
Construction,

John Wiley and Sons Ltd., New York.
SEV, A & Aydan, O 2009, ‘SPACE EFFICIENCY IN HIGH-RISE OFFICE 
BUILDINGS’,
Faculty of Architecture, METU, Turkey.

Typical  floor plan of Taipei 101 (SEV & Aydan 2009)

Typical floor plan Shanghai WFC (SEV & Aydan 2009)

Typical floor plan Petronas towers (SEV & Aydan 2009)
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CORE - SKY LOBBY

A sky lobby is an intermediate interchange floor in 
a skyscraper where people can change from an 
express elevator that stops only at the sky lobby to 
a local elevator which stops at every floor within a 
segment of the building. When designing very tall 
(supertall) buildings, supplying enough elevators is 
a problem – travellers wanting to reach a specific 
higher floor may conceivably have to stop at a very 
large number of other floors on the way up to let 
other passengers off and on. This increases travel 
time, and indirectly requires many more elevator 
shafts to still allow acceptable travel times – thus 
reducing effective floor space on each floor for all 
levels. The other main technique to increase usage 
without adding more elevator shafts is double-deck 
elevators.

Early uses of the sky lobby include the original Twin 
Towers of the World Trade Center and 875 North 
Michigan Avenue in Chicago

En.wikipedia.org. (2019). Sky lobby. [online] Available at: https://en.wikipedia.
org/wiki/Sky_lobby [Accessed 9 Jun. 2019].

Render of the communal sky lobby at One World Trade 
Center by Gensler

Burj Khalifa - Meeting room at Sky Lobby level 43 

Burj Khalifa - Amenities at Sky Lobby level 76
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CORE - ELEVATOR NOISE

In the past, apartments located near elevator 
shafts were undesirable because of the noise. 
But in present day, there are many solutions for 
soundproofing. This allows for the residental floor 
plan to be much more free. 

The 1 World Trade Center elevators utilize artificial 
noise to transform the journey to the observation 
deck.

One World Trade Center, 2014.

DIY soundproofing material. 
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CORE - STAIR ACCESS

Stairs act as a pathway between two locations at 
dfferent heights, typically, the relationship between 
rise and run  is 7” to 11”. 

In the late 19th century, the stair was one of the two 
biggest obstacles to the skyscraper. It was the only 
means of vertical movement and usually located in 
dark areas of tall office buildings. Also, limited by 
human physical ability -- the tallest buildings were 
around 7 floors. As a result, the higher the floor 
meant  the lower the rent and less desirable. 

For centuries, “elevators” had existed in the form of 
a platform attached to a rope and pulley system. But 
they were only for industrial use and very unwieldy. 
It wasn’t until the New York World Fair in 1854 when 
Elisha Otis revealed an accident prevention system 
that the passenger elevator became a reality. This, 
along with the refinement of the Bessemer process 
for steel, led to the skyscraper. And stairs were 
relegated to a secondary means of egress.

In the time since 9/11, new skyscrapers have 
featured designs for quick and efficient evacuations. 
At 11 Times Square, the egress stairs are more 
than 6’ wide. This width is a much more manageable 
space to accomodate the population coming down 
and if necessary, emergency first responders going 
up. 

Recently, the General Services Agency (GSA) has 
lead a movement to increase stair use amongst 
employees through utilizing fireproof glass. Encasing 
the stairwells within their buildings with this glass 
type makes the journey up the stairs more enticing 
than riding in an elevator. 

This change in construction style has helped 
improve electric energy conservation, workplace 
efficiency, occupant health and safety. 

Lloyd’s by Richard Rogers locates all vertical circulation 
to the exterior. 

Image from the 37th Empire State Building Run-Up race 
in New York, 2014. 
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BASE, TOP & FORM - Rooptop Bar

Mode Sathron Hotel, Bangkok

Jong-ro Tower, Seoul

Burj Al Arab, Dubai

Best rooftop bars on skyscrapers

In many cases of skyscrapers, especially hotels, 
have the most trendy rooftop bars in the world. 
These bars located on the top of skyscrapers 
provide users with great views and perfect ambience. 
Some skyscrapers such as Jong-ro Tower in Seoul, 
and Burj Al Arab in Dubai have special shapes of 
structures for observatory spaces. These kinds of 
observatory spaces were designed to attract more 
visitors for the skyscrapers. 

12

BASE, TOP & FORM - Observatory

Skyscraper observatories

Thanks to its unique height, skyscrapers always 
have observatories with amazing views. Normally 
observatories are embedded inside buildings, 
some skyscrapers have observatories outside. 360 
Chicago, the skyscraper located in Chicago,  even 
has a moving observatory to create dramatic city 
veiws.

Lotte Tower, Seoul

Hudson Yards Observation Deck, New York

360 Chicago
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PROGRAM & PUBLIC SPACE - Transportation

A gondola lift is a means of cable transport and 
type of aerial lift which is supported and propelled 
by cables from above. It s comprised of a loop of 
steel cable that is strung between two stations, 
sometimes over intermediate supporting towers. 

The cable is driven by a bullwheel in a terminal, which 
is typically connected to an engine or electric motor. 
They are often considered continuous systems 
since they feature a haul rope which continuously 
moves and circulates around two terminal stations. 

Gondolas; a way to transport people to and from the site

Gondolas take you up to the top of the Ericsson Globe

Gondola pod rides on the building facade, Tulip Tower
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PROGRAM & PUBLIC SPACE - Gallery

People often choose to display art in their home for 
aesthetic reasons, but recent studies have shown 
that engaging with the visual arts can actually 
improve stress, memory, and empathy, whether 
by viewing art or creating it. Art has been found to 
relieve people of mental exhaustion, the same way 
the outdoors can.

The benefits of viewing art are countless. 
According to a study conducted by the University of 
Westminster, participants who visited an art gallery 
on their lunch break reported feeling less stressed 
afterwards. They had lower concentrations of 
cortisol, the stress hormone, from just 35 minutes 
spent roaming the gallery.

As architects, there is a responsibility to respond 
to this trend through future design decisions. 
Contemporary architecture benefits immensely 
from artistic content. The use of art helps create 
a humanizing, scale-giving and psychologically 
benevolent factor. Good building design should 
consider how its interior environment not only 
functions well for its users and visitors, but also how 
it inspires and appeals emotionally. 

Art is a vibrant component of many inspiring 
building interiors—and sometimes exteriors as well. 
Art humanizes any environment, making it more 
relevant to us as a society.

W Hotel, Washington, USA

Les Colombes Instalation, Salisbury, UK

 Longhua Art Museum and Library, Shenzhen, China
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SKIN - COMPOSITION

- The nature of something’s ingredients or 
constituents; the way in which a whole or mixture 
is made up.

The distinctive triangular shape of the Flatiron 
Building, designed by Chicago architect Daniel 
Burnham and built in 1902, allowed it to fill the 
wedge-shaped property located at the intersection 
of Fifth Avenue and Broadway.

MahaNakhon, Bangkok tallest building’s design 
moves beyond the traditional formula of a seamless, 
inert, glossy totem, and instead actively engages the 
city: MahaNakhon’s pixelated and carved presence 
embraces and connects to the surrounding urban 
fabric rather than overpowering it. Its glittering 
stacked surfaces, terraces and protrusions will 
simultaneously create the impression of digital 
pixelation and echo the irregularity of ancient 
mountain topography.

‘A high-rise shouldn’t be an island in the city without 
any relation to its surrounding. A common glass-
tower is the formal illustration of an island in the 
city. It consumes from its surrounding, doesn’t give 
anything back and on top lacks a sense of identity. 
We believe that a building should reflect a sense of 
place and respect its environment, its history and 
its culture.’ Chris Precht

History.com Editors. History Channel. The Flatiron 
Building. June 2019
Koolhaas, Rem. OMA. OMA Unveils Design for 
MahaNakhon, Bangkok’s Tallest Building. July 2009
Precht, Chris. Penda Studio. Tel Aviv Arcades. July 
2018

The Flatiron Building, New York, NY - 1902

MahaNakhon, Bangkok - 2012

Arcades, Tel Aviv - 2018
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SKIN - DURABILITY

- The ability to withstand wear, pressure, or damage.

The Woolworth Building was designed in the neo-
Gothic style by the architect Cass Gilbert. The 
exterior of the Woolworth Building was cast in 
limestone-colored, glazed architectural terracotta 
panels. The lowest floors are clad in limestone. F. 
W. Woolworth initially wanted to clad the skyscraper 
in granite, while Gilbert wanted to use limestone. 
The decision to use terracotta for the facade was 
based on both aesthetic and functional concerns. 
Not only was terracotta fireproof, Gilbert believed 
that terracotta would be a purely ornamental 
addition, clarifying the Woolworth Building’s steel 
construction.

Ludwig Mies van der Rohe believed that “less is 
more” and that “God is in the details.” Flaunting its 
glass and metal, and foregoing the heavy stone 
and brick used in ornamental facades of previous 
decades, the Seagram Building helped usher in 
a new era of simple, straightforward skyscrapers 
– buildings that embraced and celebrated their 
structures and minimalist geometries, rather than 
camouflaging them with superfluous ornament and 
detail.

China Resources Tower was inspired by the spring 
bamboo shoot. The 400-meter tower features a 
light, stable and fast-to-erect tube and diagrid 
system that is expressed in its tapered, sculptural 
form. Rendered in pre-fabricated column and steel 
units, the system affords column-free interiors, in 
turn allowing greater expression of the tower’s radial 
symmetry and more boutique floorplates as it rises.

Woolworth Building Landmark Designation 
Report. New York City Landmarks Preservation 
Commission. April 12, 1983. 
KPBS. 10 Building that changed America.
KPF. China Resources Tower. 2017

The Woolworth Building, New York, NY - 1913

Seagram Building, New York, NY - 1958

China Resources Tower, Shenzhen - 2017 
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BASE, TOP & FORM - Parking

Traditional, parking for skyscrapers is put into 
underground level, connected with ramps and 
occupying several floors. However, there are some 
places which do not allow multiple underground 
floors because of soil or water condition. And 
sometimes developers want to raise the apartments 
to upper levers so that they filled the low levers with 
parking lots. In addition, for the increasing needs 
for parking in city centers, it also tends to appear 
parking buildings above ground equiped with 
mechanical parking facilities.

Moreover, for some luxury apartments, residents 
can go onto the elevator with their car and park 
directly inside their apartments, which is not only a 
convient and enjoyable process but also make the 
car to be a piece of art to showcase in the apartment.

Spiral Parking - Marina City, Bertrand Goldberg 

In-house Parking - The Hamilton

Mechanical System

22

BASE, TOP & FORM - Zoning History

In 1916 Law there were a number of different 
formulas, but in general terms, the law required that 
after a prescribed vertical height above the sidewalk 
(usually 90 feet for cross streets or 150 to 200 feet 
for avenues), a high-rise had to be stepped back 
within a diagonal plane projected from the center 
of the street. Balancing that new constraint was 
a provision that allowed for vigorous commercial 
development and continued New York’s essential 
identity as a city of towers: an unlimited height was 
permitted over one-quarter of the area of the lot.

The concept of gray space can also be applied 
to the 1961 zoning ordinance and later revisions, 
which encouraged plazas, vest-pocket parks, 
indoor atria, and other amenities. These street-level 
spaces, which were traded by developers for bonus 
floors under the incentive provisions, were, in effect, 
privately financed public access areas. One way to 
view the history of zoning in New York City is as an 
effort to reclaim for the public a measure of open 
space, both on the ground and in the air, that was 
defined as private under the Commissioners’ Plan.

Sunlight Infusion On Street

Building Height Setback

Rockefeller Center, Zoning Incentive
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PROGRAM & PUBLIC SPACE - Health Center

Health Centers will be for the maintenance or 
improvement of health via the prevention, diagnosis, 
and treatment of disease, illness, injury, and other 
physical and mental impairments in people. Health 
care is delivered by health professionals in allied 
health fields. 

Physicians and healthcare professionals are a part 
of these health professionals. Dentistry, midwifery, 
nursing, medicine, optometry, audiology, pharmacy, 
psychology, occupational therapy, physical therapy 
and other health professions are all part of health 
care. It includes work done in providing primary 
care, secondary care, and tertiary care, as well as 
in public health.Alder Hey Hospital, Liverpool, UK by BDP

Clatterbridge Cancer Center, Liverpool, UK by BDP

National Children Hospital, Copenhagen by 3XN

55Design and Access StatementTransforming Cancer Care Project – Liverpool

February 2016

8.0

Section Through Roof Terraces

NOTE Landscape is for illustrative Purposes
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PROGRAM & PUBLIC SPACE - Educational

Designing the most effective curriculum in schools 
is extremely important - but what about the design 
of the rooms we learn in? The benefits of more 
thoughtful design of educational spaces have been 
widely certified by specialist on the field.

Economic and technological changes have caused 
a reconsideration of the nature of teaching and 
learning. This narrative has been used to underpin 
the call to re-imagine school learning environments. 
Designers and educators are thinking beyond the 
traditional four walls. Built to support energetic 
young learners, many modern classrooms come in 
different shapes and sizes (some are, in fact, not 
rooms at all). 

Highly effective learning spaces in this contemporary 
era are those who create and encourage 
opportunities for new relationships among students, 
staff, and the community. Furniture and design 
arrangements in these spaces can foster planned 
collaboration and spontaneous informal learning 
among users. Day-lighting, learning commons, and 
natural materials can all help create a sense of 
place and connection.

Stuttgart City Library, Stuttgart, Germany

Rerefence Section for a Vertical Educational Space

Starfield Library, Seoul, South Korea
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STRUCTURE - BRACED FRAME STRUCTURAL SYSTEM

Braced frames are cantilevered vertical trusses 
resisting laterals loads primarily diagonal members 
that together with the girders, form the “web” of 
the vertical truss, with the columns acting as the 
“chords’’. Bracing members eliminate bending in 
beams and columns. An outstanding advantage 
of braced frame is that, it can be repetitive up the 
height of the building with obvious economy in 
design and fabrication.

The positioning of braces, however, can be 
problematic as they can interfere with the design of 
the façade and the position of openings. Buildings 
adopting high-tech or post-modernist styles have 
responded to this by expressing bracing as an 
internal or external design feature.

John Hancock Center, SOM

Alcoa Building, SOM

Different bracing types
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STRUCTURE - MATERIAL 

The structural material usually uses concrete and 
steel. 

High performance concrete and steel enable 
efficient and innovative design. C70 and C60 
concrete are  adopted in the SRC column and shear 
wall respectively in the structure with moment frame 
and concrete core. C100 concrete is utilized in the 
CFT or CRFT columns. Expect for the conventional 
Q235 and Q 345 steel, the extensive use of high 
strength steel plate including Q390 is practical 
in the elements of super -tall buildings, such as 
outriggers.

Meanwhile, FRP composites may be effective in 
combination with conventional materials. Fiber 
reinforced concrete shows promise in fire protection.

Traditional Material

Fiber RC experiment

Fiber composite Material 

steel fiber

concrete steel

carbon fiber

synthetic fiberasbestos fiber
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SKIN - WIND POWER

Wind turbines are devices that convert wind energy 
into mechanical energy, which can then be used to 
produce electricity. This overall process is known as 
wind power. 

The main components of a wind turbine include 
blades, rotor, gearbox and generator. Small wind 
turbines were originally designed with a horizontal 
axis. To reduce the need for a high tower, and 
for aesthetic reasons, vertical axis wind turbines 
become increasingly popular for integrated building 
applications

Strata SE1. BFLS

World Trade Center Towers Baharain. 

Petrona Towers Proposal. 
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SKIN - LOOK AND STYLE

Over time, skyscrapers have been symbols of 
power, social status, economic development, human 
interaction and relationship with the environment. 
The way a skyscraper looks have direct impacts on 
the lives and dynamics of the users and communities 
interacting inside and outside the building. 

The style and overall look of a building changes 
with the society and they are a direct expression 
of what is happening in the collective global mind. 
Hence you could directly make relationships 
between how a building looks and what the world 
dynamics and thoughts are.  They can be presented 
as statements of power, exclusiveness, democracy, 
openness, environmental concern, plurality and 
even commercial elements. 

Skyscrapers have always been related with power 
and wealth, however there has been an increasing 
number of facade designs that try to relate to the 
people and the environment making the style of 
the building look more democratic and open to the 
context and environment. 

Lake Shore Drive. Mies van der Rohe. 1951

Hudson Yards

Taipei Twin Towers. MVRDV. 

93

STRUCTURE - EXOSKELETON

In exoskeleton structures, lateral load-resisting 
systems are placed outside the building lines 
away from their facades. Due to the system’s 
compositional characteristics, it acts as a primary 
building identifier – one of the major roles of building 
facades in general cases. 

HSBC Building, Foster and Partners

One Maritime Plaza, SOM

Morpheus, Zaha Hadid Architects
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STRUCTURE - DIAGRID

The diagrid was the brainchild of Russian 
mathematician and engineer Vladimir Shukhov 
who lived between 1853 and 1939. The Soviet 
Union made use of the pioneering skills of 
Shukhov to construct buildings that stand up to 
this day.

A diagrid is a framework of diagonally intersecting  
steel that is used in the construction of buildings. 
It requires less structural steel than a conventional 
steel frame. Diagrid structures of the steel 
members are efficient in providing solution both 
in term of strength and stiffness. It is used in high 
rise buildings for complex geometries and curved 
shapes.CCTV Headquarters, OMA

Capital Gate, RMJM

Mode Gakuen Spiral Towers, Nikken Sekkei
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CORE - TYPES- EXTERIOR CORE 

• In the Exterior Core configuration the core is 
pulled either to one side or edge. If the core is 
pushed to one side creating a ‘dead wall’ this 
can be used to advantage where poor views or 
party walls present a problem. 

• The Core can also be isolated as a separate 
mass element independent from the lease floor 
plate.

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Split core diagram

Split core diagram
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CORE - TYPES- CENTRAL CORE 

• When the core is present in the geometrical 
center of the floor plate it is called as the central

• core. In the central core the lease depth is 
relatively equal around the core of the building. 
The

• Tenant can lease the entire floor plate or the 
tenant can lease a portion of the floor plate.

Advantages and limitations of Central core:
• Provides equidistant circulation for users and 
services
• Offers equal modules of rentable spaces.
• Offers natural light from all four sides.
• Offers column free and flexible spaces on entire 
floor plate.

ANAND, K. (2013). The relationship between Structural System, Core and 
rent1able spaces of a high rise building. BHOPAL.

Central core diagram

Central core diagram
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CORE - ELEVATOR AIR INTAKE

Elevator air intake as a way of cooling and warming 
the elevator for the comfort of the users.

The building’s air leaks as the elevator moves which 
utilizes the independent ventilation of the shaft.
Although this is the most cost-effective, installing 
a specialized elevator air conditioner will ensure 
better overall temperature control. 

There are two main ways of removing the air 
conditioner’s condensation: atomizing, boiling, 

Atomizing is the best way to get rid of condensation 
because it sprays the residual water onto the coils 
of the unit causing them to evaporate. However, 
atomizing is the most expensive option.

A diagram of the contributions of wind, the stack effect 
and mechanical system in a high-rise building.
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CORE - ELEVATOR PERFORMANCE

Beginning in the 1870s, people began to propel 
the elevator evolution in the direction of speed. 
The steam engine that launched the elevator 
disappeared because it was too slow. Instead, 
hydraulic elevators took its place since maintenance 
was simpler and movement was faster. In these 
years,  ‘no more than 30 seconds’ became the ideal 
response time of the elevator. 
Typically however, the common elevator performance 
criteria is based on the quality, quantity and time of 
its 5-minute morning up-peak condition.
 
Shanghai Tower contains the world’s second fastest 
elevator to date, at a speed of 67 feet per second. 
Its shaft spans 1,898 of the total 2,073 feet. 

In the future, the Jeddah Tower in Saudi Arabia 
has plans to build  an elevator shaft continuously 
throughout. To accomplish this, they will be installing 
a new type of carbon fiber cable to replace traditional 
steel ones that are much heavier.

The 4-part damper system that prevents the 121-story 
Shanghai Tower from swaying.

The 4 basic components of a wire rope for elevators.

Mercedes Benz Museum in Stuttgart.
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BASE, TOP & FORM - Roof Garden

Rooftop garden on skyscrapers

Rooftop gardens on the top of skyscrapers provide 
relaxation away from noisiness of cities. Normally 
they are open gardens, there are also closed ones. 

Extension

For some skyscrapers, the roof garden is extended 
all the way down to the ground level. As a result, the 
whole building is covered with green plants.

Walkie Talkie Buildling, London

Skypark, Hong Kong

One Central Park, Sydney
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BASE, TOP & FORM - Helipad

The world’s highest helipad

  Guangzhou international finance center is the 15th 
highest building in the world. And world’s highest 
helipad is located on the top of the skyscraper.

Metlife building helicopter crash

From 1963 to 1965, and in 1977, helipad on the 
top of Metlife building in Manhattan operated for 
Newyorkers commuted by helicopters. On May 
16, 1977 when passengers waited for their turn, 
the blades of helicopter exploded and flew into 
the crowd. 5 people were killed and 8 were badly 
wounded. All helipads in New York are located 
along rivers today.

Fire code requirement in L.A.

Since 1970 Los Angeles city has required 
skyscrapers to install helipads on their rooftops. 
Actually, there was a case that five people were 
rescued by helicopters in 1988. But after 2014, the 
city government has decided to abolish the fire code 

Guangzhou International Finance Center

Metlife Building, New York

US Bank Tower, L.A.
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BASE, TOP & FORM - Urban Infrastructure Connection

TO THE SKYSCRAPING HEICHTS of the Future 
City , the popular fancy usually adds something 
remark able in the way of overhead traffic avenues . 
Scores of drawings have been produced , showing 
viaducts at the twentieth floor ! Indeed , in some 
sketches ,architectural values have been so 
completely neglected as to show the taller towers 
connected at their very pinnacles by a network of 
aerial traffic bridges which would infallibly cast their 
gloomy shadow permanently on the city beneath.

Following such leads , one might easily imagine 
, as in the accompanying drawing , that alt “ set-
backs “ of buildings have been aligned and made 
into automobile highways . One could drive at will 
across the facades of buildings , at the fifth , tenth 
, fifteenth or twentieth story . Automobiles below 
one , automobiles above one : A paradise , perhaps 
,for the automobile manufacturer ! But for the office 
worker-less and less escape from thenoise , the 
rush and the atmosphere of traffic.

- Cited from Metropolis of Tomorrow

Metropolis of Tomorrow

Lifted Podium - Shenzhen Stock Market, OMA

Shanghai Pudong CBD
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BASE, TOP & FORM - Typology of Base

Traditional in New York, the base is a pyramid-
like escalating form due to the zoning law. Mies’ 
Seagram Building is a breakthrough as he chose 
to setback and create a plaza so as to design a 
streight vertical tower without podium.
Innovation on base is still going on nowadays, and I 
classify 3 types that I am interested in: Cantiliver of 
the tower itself  on the base to create a canopy and 
special shape of the tower; Raising the podium from 
the ground to allow more open space to the public; 
Using integrated form from tower to podium so as to 
create a strong and integrated overall image.

Cantilever - 150 North Riverside, GP Architect

Lifted Podium - Shenzhen Stock Market, OMA

Integrated Shape - Hanking Tower, Morphosis
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PROGRAM & PUBLIC SPACE - Offices

According to Gallup’s 2014 State of the Global 
Workplace report, 51% of workers said they weren’t 
engaged with 17% saying they were actively 
disengaged. So let’s consider the “future of work”, 
what can improve these dismal stats and increase 
productivity and workplace happiness? The answer 
is office design. With the way we work changing, 
where we work needs to keep up. 

To keep up with the speed of modern development, 
more and more companies today are tapping the 
expertise of architects and designers to develop 
bespoke offices that foster productivity, innovation, 
and creativity. Every workplace has particular 
needs, and a truly creative office employs design 
that is inspired by its employees, while helping to 
keep them inspired. 

Taking a different approach to design and to better 
support the employees nature, architectural firms 
study and interview them in order to decide how 
efficient and well received it would be to include 
recreational areas like rooms for video games, 
napping pods, and space for athletics, as well as a 
range of other unconventional workspaces.

Hulu Headquarters, California, US

Lego Office, Billund, Denmark

Quicken Loans Office, Michigan, US
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PROGRAM & PUBLIC SPACE - Observation Deck

Being on top of a skyscraper creates a sense of 
transcendence: the swift rise from the busy streets 
to an environment whose character owes less to the 
city below, and more to the sensations of wind, air 
and sunlight. And really, a skyscraper observation 
deck should make you feel like you’re flying. Decks, 
at their best, are a mechanism for transforming the 
genius of tall buildings into pure visceral magic. 

The link between deck and city became clear when, 
in lower Manhattan in the early twentieth century, 
office towers began rising higher than any buildings 
in history, and owners started allowing the public to 
visit their upper reaches—for nothing, at first, and 
then for a quarter.

Nowadays, observation decks like the ones on the 
Empire State Building’s are startlingly profitable, 
especially when tourists swarm the city. These decks 
attract four million visitors a year and generated $60 
million in profits in 2010, while the owners made 
little if any money on the office space. The financial 
results at the Empire State Building illustrate how 
observatories, once considered a modest sideline 
and a pleasant diversion, have become big business 
for owners seeking to wring every dollar out of office 
towers around the world.

As the observation decks rose higher and became 
larger, they also evolved in style and now it’s not 
just height that counts: some of the most amazing 
observatories make their mark with other means 
like bungee jumping, augmented reality, glass floors 
or attractions. The new “One World Observatory” 
scores high with its fascinating tech. Users can take 
an augmented reality tour of the skyline by using 
a tablet to explore the city’s landmarks. Plus, the 
high-speed elevator features floor-to-ceiling, high-
definition monitors that show a time lapse history 
of Lower Manhattan’s skyline that spans 500 years.

Burj Khalifa, Dubai, UAE

Willis Tower, Chicago, US

TILT, Chicago, US
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STRUCTURE - TRANSFER 

Transfer structure is used for transferring high forces 
and loads to other structures that can resist them. A 
transfer beam can transfer loads from stories above 
to stories below.

Pearl River Tower, Adrian D. Smith and Gordon Gill

The diagram of loads transfer

HSBC Building, Foster and Partners,Hongkong
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STRUCTURE - LATERAL LOADS: SEISMIC LOADS

Seismic loads is the external force applied to 
a building structure as a result of earthquake-
generated agitation.

Shijuku Center was the first in the world to be 
retrofit with seismic dampers to suppress the 
vibrations caused by long-period ground motion 
of earthquakes. A total of 288 oil dampers were 
installed on floors 15 through 39. As a result, during 
the Great East Japan earthquake of 2011, the 
damping ratio was higher and the response lower by 
20% than it would have been without the dampers.

The diagram of seismic loads 

The seismic resistence diagram of Shijuku Center 

Shijuku Center,  Taisei Corporation
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BASE, TOP & FORM - Multiple Towers

Twin towers and even triple towers have becomes 
landmarks in metropolis. They have more expres-
sions and gestures compare to single towers, and 
thus more possibilities in between. Traditionally they 
were conceptually proposed just on paper for tech-
nological limitation. But now I believe that there will 
be more mutiple towers to come into being so as to 
weave stories and era spirit of a city.

CCTV Tower, OMA

Tecent Tower, NBBJ

U Towers, Ioannis Oikonomou
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SKIN - DOUBLE SKIN 

Double skin facade is one of the possible approaches 
to bioclimatic design. Bright architectural expression 
is combined with lots of potential natural heating and 
ventilation of the internal space of buildings. Double 
skin facade considered as an element of building 
heating, ventilation, or, finally, as an element of 
conditioning in the building. 

The double façade must be designed in accordance 
with the specific location conditions, otherwise the 
system performance will not fulfil its potential, and it 
may not be satisfactory solution.

 It is important to understand the physics of air flow 
through the air space of a double skin façade, and 
the influence of openings in both facade membranes 
on air flow and temperature of air in air space, in 
order to maximize the potential of the system.

Park Tower. Studio Farris Architects. 2014

Double skin action diagram on winter and summer

ANIS Office Building. DREAM + Nicolas Laisné, 2018

Applied Mechanics and Materials Vol. 680 (2014)
Milja Penić1, Nikolay Vatin2, Vera Murgu
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SKIN - STRUCTURE

The building envelope remains one of the most 
important exterior elements for building functionality. 
While the façade is an elegant component that helps 
to define the unique architectural aesthetics of the 
building, it also has the critical role related to energy 
performance and interior function of a building. As 
technology continues to improve, different options 
for improvement become available for incorporation 
into building facades. 

These elements are geared toward improvement 
of the building envelope performance. By definition, 
the curtain wall is an independent frame assembly 
with self-sufficient components that does not brace 
the building structure. 

The structure of the facade is directly related to 
the style and look of the building. It is through the 
structure and placement of the facade that the 
architect is able to give a character to the building 
whether its a strong, powerful and solid building 
in which the facade consist of the facade itself; 
or if the building intends to appear as a light and 
interconnected element.

Uninorte University. Opus Estudio. 2012

The bryant. David Chipperfield. 2017

Timber skyscraper. Penda.

The Role of the Building Façade. Dudley 
McFarquhar
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STRUCTURE - SPACE TRUSS

Space truss structures are modified braced tubes 
with diagonals connecting the exterior to interior. In 
a typical braced tube structure, all the diagonals, 
which connect the chord members – vertical corner 
columns in general, are located on the plane parallel 
to the facades. However, in space trusses, some 
diagonals penetrate the interior of the building.

Space truss structure is the idea of stacking 
triangulated prisms which contain diagonal bracing 
the exterior and interior frame. It resists both lateral 
and vertical loads. 

Bank of China Tower, I. M. Pei

Diagonal Tower, SOM

Space Truss Structure
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STRUCTURE - TUBE IN TUBE SYSTEM

Tube in tube system is also known as hull and 
core, these structures have a core tube inside the 
structure, holding the elevator and other services, 
and another tube around the exterior. Most of the 
gravity and lateral loads are normally taken by the 
outer tube because of its greater strength. 

The structural concept of 432 Park Avenue 
consisted of a dual tube-in-tube system formed 
by an exoskeleton of perimeter moment frames 
integrated by spandrel beams and columns, which 
were interconnected to the interior shear wall 
core by outriggers placed at key elevations. This 
configuration allowed for unobstructed open spaces 
at practically every floor.The 780 Third Avenue 

The diagram of tube in tube system

432 Park Avenue, Rafael Viñoly Beceiro, Manhattan

41

PROGRAM & PUBLIC SPACE - Energy Production

The tiles are a kind of kinetic energy recovery 
system. We’ve seen these before in race cars and 
buses, but where recovery systems in automobiles 
convert the kinetic energy normally lost in braking 
to electrical energy,the tiles are all about capturing 
the spring in your step. 

Tread on a tile and the surface depresses up to one 
centimeter. The downward force drives an energy-
storing flywheel inside the tile, which spins to 
convert kinetic energy into electrical energy through 
electromagnetic induction. 

It’s like a generator—only instead of spinning a 
turbine with wind, water, or coal, it’s spinning a 
flywheel with footsteps.

The beauty of these tiles is that they can conceivably 
go anywhere there’s floor space and foot traffic—
think running track, and playing fields.

Energy tiles to power the tower

Kinetic energy production from footsteps

Generating power as a way to encourage exercise
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PROGRAM & PUBLIC SPACE - Green Space

A green roof or living roof is a roof of a building that is 
partially or completely covered with vegetation and 
a growing medium, planted over a waterproofing 
membrane. It may also include additional layers 
such as a root barrier and drainage and irrigation 
systems. 

Container gardens on roofs, where plants are 
maintained in pots, are not generally considered 
to be true green roofs, although this is debated. 
Rooftop ponds are another form of green roofs 
which are used to treat greywater. Vegetation, soil, 
drainage layer, roof barrier and irrigation system 
constitute green roof.

Green roofs serve several purposes for a 
building, such as absorbing rainwater, providing 
insulation, creating a habitat for wildlife, increasing 
benevolence and decreasing stress of the people 
around the roof by providing a more aesthetically 
pleasing landscape, and helping to lower urban air 
temperatures and mitigate the heat island effect.

Two World Trade Center in NYC by BIG Architects

Green spaces and terraces interweaved in the tower

Stacking of units and greenery creating a vertical forest
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SKIN - MOBILITY

- The ability to move or be moved freely and easily.

Bund Finance Center is encircled by a moving veil, 
which adapts to the changing use of the building 
and reveals the stage on the balcony and views 
towards Pudong. Developed in collaboration with 
local engineers Tongji University, the façade is 
a veil organised along three tracks and made 
up of layers of 675 individual magnesium alloy 
‘tassels’ – a reference to the traditional Chinese 
bridal headdress. The tassels range in length from 
around 2 metres to 16 metres so that as each track 
independently moves, the veil rotates with the 
tassels overlapping and producing different visual 
effects and levels of opacity.

The Shed’s eight-level base building includes 
two levels of gallery space, a versatile theater, a 
rehearsal space, a creative lab, and a skylit event 
space; a telescoping outer shell can deploy from 
its position over the base building and glide along 
rails onto an adjoining plaza to double the building’s 
footprint for large-scale performances, installations, 
and events.

“Architecture part of nature” is a concept that I 
always carried with me:  Buildings that adjust to life, 
to 
our needs, to our moods. - David Fisher

Foster + Partners. Shanghai waterfront gets an 
upgrade with Foster + Partners and Heatherwick 
Studio’s new Bund Finance Center. October 2017
Diller Scorfidio + Renfro. The Shed. April 2019
Fisher, David. Dynamic Architecture. The Birth of 
the Idea. March 2017

Bund Finance Center, Shanghai 2017

The Shed Hudson Yards 2019 by Elizabeth Diller

Dynamic Tower by David Fisher - 2020 
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SKIN - FUTURE

- The time or a period of time following the moment 
of speaking or writing; time regarded as still to come.

“By 2050, the human population will have reached 
9 billion people with 75 per cent of the world’s 
inhabitants living in cities. We do not want to predict 
what the built environment may look like in almost 
40 years’ time, but offers insight and inspiration 
for what could happen. This report explores the 
idea of intelligent buildings that are able to make 
informed and calculated decisions based on their 
surrounding environment – living and breathing 
structures that are able to support the cities and 
people of tomorrow.” Josef Hargrave, Consultant at 
Foresight + Innovation, Arup

Oana Stanescu and Dong-Ping Wong, of Family 
New York, suggest that the city’s new skyscrapers 
should be required to be better citizens. “There are 
currently 20 super-tall towers planned for New York, 
almost all of them dedicated to luxury residential, 
just like a three-dimensional chart of wealth. A third 
of these towers will remain empty for the majority 
of time, inhabited by expensive furniture for ghosts. 
But what if the new skyline wasn’t just an exclusive 
club for the super rich?” Stanescu asks. What if this 
new skyline was accessible to all? What if civic, 
educational, recreational, and cultural programs — 
programs that make this city better for everybody — 
were part of the transformation of New York City’s 
profile?” Requiring public space in the new buildings 
would make the city better for the rest of us, who 
otherwise must just cower in their very expensive 
shadows. 

Hargrave, Josef. Arup Foresight & Innovatio. It’s 
Alive. January 2013
Swanson, Carl. New York Magazine. 9 Top Architects 
Share Their Dream Projects to Improve (or Save) 
New York City. December 2017

Urban Building 2050 by Arup

Reactive Facades by Arup

Super-Tall Parasite Parks 2017 by Family New York
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CORE - CORE CONFIGURATION

The core of the building comprises all of the vertical 
circulation elements, such as elevators, firestairs,
mechanical shafts, toilets, and elevator lobbies. In 
early office buildings, these elements tended to be 
dispersed on the floor rather than concentrated, 
while today’s contemporary buildings include all 
these elements in a specific zone, which is mainly 
the core. Many of the key
structural elements, such as the shear walls that 
provide lateral stability, are integrated into the core 
in order to simplify the architectural design.

The lifting strategy drives the core size and has a 
major impact in terms of design on all high-rise office 
buildings. In order to achieve the maximum space 
efficiency of a high-rise office building, the core 
must be reduced to an acceptable ratio of the gross 
floor area, while coping with the fire regulations and 
achieving an effective vertical transportation with 
the elevators.

Klaber, EH 1930, ‘The Skyscraper: boon or bane?’, Journal of land and Public 
Utility
Economics, pp. 354-358.

Pelli, C & Crosbie, M 2001, Petronas Twin Towers: The Architecture of High 
Construction,

John Wiley and Sons Ltd., New York.
SEV, A & Aydan, O 2009, ‘SPACE EFFICIENCY IN HIGH-RISE OFFICE 
BUILDINGS’,
Faculty of Architecture, METU, Turkey.

Typical  floor plan of Taipei 101 (SEV & Aydan 2009)

Typical floor plan Shanghai WFC (SEV & Aydan 2009)

Typical floor plan Petronas towers (SEV & Aydan 2009)
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CORE - SKY LOBBY

A sky lobby is an intermediate interchange floor in 
a skyscraper where people can change from an 
express elevator that stops only at the sky lobby to 
a local elevator which stops at every floor within a 
segment of the building. When designing very tall 
(supertall) buildings, supplying enough elevators is 
a problem – travellers wanting to reach a specific 
higher floor may conceivably have to stop at a very 
large number of other floors on the way up to let 
other passengers off and on. This increases travel 
time, and indirectly requires many more elevator 
shafts to still allow acceptable travel times – thus 
reducing effective floor space on each floor for all 
levels. The other main technique to increase usage 
without adding more elevator shafts is double-deck 
elevators.

Early uses of the sky lobby include the original Twin 
Towers of the World Trade Center and 875 North 
Michigan Avenue in Chicago

En.wikipedia.org. (2019). Sky lobby. [online] Available at: https://en.wikipedia.
org/wiki/Sky_lobby [Accessed 9 Jun. 2019].

Render of the communal sky lobby at One World Trade 
Center by Gensler

Burj Khalifa - Meeting room at Sky Lobby level 43 

Burj Khalifa - Amenities at Sky Lobby level 76
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CORE - ELEVATOR NOISE

In the past, apartments located near elevator 
shafts were undesirable because of the noise. 
But in present day, there are many solutions for 
soundproofing. This allows for the residental floor 
plan to be much more free. 

The 1 World Trade Center elevators utilize artificial 
noise to transform the journey to the observation 
deck.

One World Trade Center, 2014.

DIY soundproofing material. 
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CORE - STAIR ACCESS

Stairs act as a pathway between two locations at 
dfferent heights, typically, the relationship between 
rise and run  is 7” to 11”. 

In the late 19th century, the stair was one of the two 
biggest obstacles to the skyscraper. It was the only 
means of vertical movement and usually located in 
dark areas of tall office buildings. Also, limited by 
human physical ability -- the tallest buildings were 
around 7 floors. As a result, the higher the floor 
meant  the lower the rent and less desirable. 

For centuries, “elevators” had existed in the form of 
a platform attached to a rope and pulley system. But 
they were only for industrial use and very unwieldy. 
It wasn’t until the New York World Fair in 1854 when 
Elisha Otis revealed an accident prevention system 
that the passenger elevator became a reality. This, 
along with the refinement of the Bessemer process 
for steel, led to the skyscraper. And stairs were 
relegated to a secondary means of egress.

In the time since 9/11, new skyscrapers have 
featured designs for quick and efficient evacuations. 
At 11 Times Square, the egress stairs are more 
than 6’ wide. This width is a much more manageable 
space to accomodate the population coming down 
and if necessary, emergency first responders going 
up. 

Recently, the General Services Agency (GSA) has 
lead a movement to increase stair use amongst 
employees through utilizing fireproof glass. Encasing 
the stairwells within their buildings with this glass 
type makes the journey up the stairs more enticing 
than riding in an elevator. 

This change in construction style has helped 
improve electric energy conservation, workplace 
efficiency, occupant health and safety. 

Lloyd’s by Richard Rogers locates all vertical circulation 
to the exterior. 

Image from the 37th Empire State Building Run-Up race 
in New York, 2014. 
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BASE, TOP & FORM - Traditional

Traditional design motives

Many skyscrapers’ design factors come from 
traditional motives. Philip Johnson’s AT&T Building 
deployed historical quotation and became the 
symbol of postmodernism. Taipei 101, the tallest 
building in Taiwan has many design motives and 
symbols based on Asian cultural traditions, and 
the Makkah clock tower has a huge Arabic script 
reading: “God is the greatest.” above the clock.

AT&T Building, New York

Taipei 101

Makkah Clock Tower
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BASE, TOP & FORM - Strange

The strangest skyscrapers in the world

Some skyscrapers around the world resembles 
weird things such as an elepahnt and a coin. The 
set of three concrete blocks in Bangkok have 
windows for eyes and shapes for ears and tusk of 
an elephant.
Tianzi hotel in Beijing, China doesn’t even look 
like a building at all, but it actually functions as a 
hotel. “Tianzi” means “Son of Heaven”, and three 
men resemble three Chinese gods from the Ming 
dynasty. Each deity represent an attitude that is 
needed for a good life such as longevity, fortune, 
and prosperity.

Elephant Building, Bangkok

Fangyuan Building, Shenyang

Tianzi Hotel, Beijing
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BASE, TOP & FORM - How Building Meets the Street

The building meets the street in mainly 3 ways: with 
a podium, with a void space creating a plaza, or 
the tower itself meets the street directly. In most 
cases, the building meets the street with a podium, 
which provides commercial functions and mixed 
use programs. Sometimes the building also meets 
the street with a void ground space, providing more 
open space to the city, expecially in a dense urban 
area. And the Tower can also meets the street itself 
when site area is very limitted and there is no space 
for podium.

Podium - Raffles City, UNStudio

Void Space - Citi Group Center, Hugh Stubbins

Pure Shape - Swiss Bank, Norman Forster
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BASE, TOP & FORM - Moving

Moving skyscrapers 

Some skyscrapers actually move to create 
unexpected spaces and view. Residential space 
in Suite Vollard rotates to provide changing views, 
and the bottom part of ‘The Shed’ in Hudson yards 
moves laterally to create a space for urban events 
such as exhibitions and concerts. ‘Dynamic Tower’ 
planned to be built in Dubai can keep changing its 
shape by rotating each floors. 

The Shed, New York

Suite Vollard, Brazil

Dynamic Tower, Dubai
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PROGRAM & PUBLIC SPACE - Vertical Public Space

Civic High School, California, US

Section reference for a Vertical Public

Foster + Partners Open Office, Belval, Luxembourg 

Public spaces are a crucial part of any architectural 
project. They have a significant impact on the 
development and happiness of societies. As a place 
where people live and interact, they provide space 
for interpersonal relationship and leisure time.

On the surface, it’s easy to look at great public 
places and see them as nothing more than well-
designed physical locations. But the truth is, a place 
created with no defined intention could become just 
another lifeless area around the city. The starting 
point in developing a concept for any public space 
agenda should be to user’s interests, daily lives and 
needs in order to generate a project that aligns with 
these lifestyles while improving them. Tapping this 
information at the beginning of the process will help 
to create a sense of ownership in the project that 
can ensure its success for years to come.

Architects should aim to design public spaces 
for future citizens. As societies evolve, citizen’s 
interests and lifestyles are in constant change as 
well. The power of public spaces still lies in the 
opportunity for direct interaction, but the sphere of 
public action has broadened to now include virtual 
and digital spaces, social media platforms, working 
stations, zen gardens and more.

Nowadays, traditional neighborhoods are being 
replaced by towering skyscrapers and institutions 
that often end up looking like fortresses. The power 
of public space in this case relies in generating areas 
within these buildings that connects them with the 
outside world in the most fluid way possible, almost 
as an extension of its surroundings. 
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PROGRAM & PUBLIC SPACE - Mixed Use

This type of development is characterized as 
pedestrian-friendly development that blends two or 
more residential, commercial, cultural, institutional, 
and/or industrial uses. This variety of uses allows 
for people to live, work, play and shop in one place, 
which then becomes a destination for people 
from other neighborhoods. Reflecting an artful 
combination of dynamic public space, exciting 
architecture and just the right mix of retail, food and 
entertainment.

Mixed-use facilities, particularly those that serve 
as town centers or are in the heart of urban areas, 
not only conserve valuable land resources, but also 
brighten communities and present opportunities 
for building efficiency, energy efficiency, and 
sustainability. They also reduce long-term 
maintenance costs of individual buildings for 
owners by dividing these fees between the multiple 
amenities they encompass.

Effective projects provide significant revenue-
producing uses, fosters integration, density, 
and compatibility of land uses while creating a 
walkable community with uninterrupted pedestrian 
connections.

What makes mixed-use work?  
•Accurate program development, based on market 
and site analysis
•The right type of retail
•Quality finishes and building amenities
•Attraction design and selection
•Accurate landscape architecture 

Reference Diagram for the Distribution of Spaces

Diagram of spaces on the CCTV Building, China

Diagram of Spaces on Lower Levels of Towers
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STRUCTURE - LATERAL LOADS: WIND LOADS

In high-rise building, lateral loads can be divided 
into wind loads and seismic loads.

Wind loads is  the force exerted by the wind on a 
structure or part of a structure, a horizontal pushing 
and pulling pressure on walls that could make a 
house slide off the foundation or overturn.

Traditional way to reduce street canyon effect is to let 
the sunlight in the buildings to rise the temperature. 

There are several methods such as creating air 
pass through open floors, equiping the damper in 
the building to reduce the wind loads effect.

Traditional way to reduce street canyon effect (sunlight)

Wind loads effect

432 Park Avenue, Rafael Viñoly Beceiro, Manhattan
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STRUCTURE - GRAVITY LOADS

Gravity loads consists of dead loads, live loads 
and snow loads. Floor systems account for a major 
portion of the gravity loads. 

Structural use plays a major role in selection of the 
floor system 
–Office buildings
•large simply supported spans
 –Residential and hotel buildings
•short continuous spans

Flatiron Building

Loads 

Burj Khalifa, SOM, Dubai
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BASE, TOP & FORM - Top Symbolic Form

Historcally, the top of a skyscraper, which is ideal 
place to declare a manifesto or idealogical value, 
has been used to placed a symbolic form from 
the proposal of the Soviet Tower in the mid-20th 
century to the recent finished Mecca Tower. Those 
symbolic forms are usually exaggerated in scale to 
fit the scale of the skyscrapers. In addition, there 
are aesthetic inclination like placing a Pathenon on 
top of a tower to copy the ultimate beauty of ancient 
Greek architecture.

Soviet Tower

Parthenon On Top

Mecca Tower
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BASE, TOP & FORM - Top Special Form

Of course there are lots of variations on the top design 
of skyscrapers. Some stands for certain culture 
symbols, some refer to urban context, and some 
are more parametric and are aesthetic expressions. 
And such forms often relate to urtiliazion like 
observatory sightseeing and entertainment.

Shanghai World Financial Center, NIKKEN

Chaoyang Park, MAD

Phare Tower, Morphosis Architect
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SKIN - MATERIALITY

The materiality of the skyscraper depends 
immensely of the technological means of the 
construction industry, however other external 
factors such as social changes, climate crisis, and 
macro trends affect the tectonic component of the 
building itself.

Materiality in architecture is not limited to theoretical 
positions on the perceived materiality of images, 
texts, or other objects of representation. It may refer 
to the materiality of specific projects, where one 
would need to consider the full range of materials 
used.

The term gathers both structural and aesthetic 
concerns in architectural design and are typically 
unique with each project.

The work of Herzog & De Meuron in the 
Elbphilharmonie Hamburg is a great execution 
of contrasts between two different styles and 
materiality the two contradictory and superimposed 
architectures of the Kaispeicher and the Philharmonic 
ensure exciting, varied spatial sequences: on 
the one hand, the original and archaic feel of the 
Kaispeicher marked by its relationship to the harbor; 
on the other, the sumptuous, elegant world of the 
Philharmonic.

Masonry block Facde

Glass Facade

Elbphilharmonie Hamburg/ kaispeicher A. 
Herzog & De meuron
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SKIN - BIOCLIMATIC

According to Oxford Dictionary, bioclimatic relates 
to the interconnection between climate and the 
activities of living organisms, while architecture is 
the art or practice of designing and constructing 
buildings. 

By merging them to form bioclimatic architecture, 
it articulates the idea of building design that takes 
account of its climate and environmental state to 
aid in attaining favorable thermal and visual comfort 
of users as it stablishes bonds with nature. 

Modernist architects such as Le Corbusier and 
Frank Lloyd Wright started thinking about bioclimatic 
issues in order to guarantee comfortability to the 
users. Nowadays, there is a general concern about 
climate crisis and pollution and the construction 
industry has huge contributions to this problem. 
Bioclimatic strategies are being used to reduce 
emissions, save energy and at the same time to 
improve the comfort of the user. 

Bosco Verticale is a project that manages to 
create a vegetal facade to a residential building. 
It improves the lives of its inhabitants by creating 
climate comforts to the inside and contributing to 
the Co2 reduction on the outside. 

Solar diagrama drawings by Le corbusier. 

Bosco Verticale Solar diagram.  Boery Studio. 2014

Bosco Verticale. Boery Studio. 2014 Bioclimatic Architecture. Koh Jing Hao. 2015
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STRUCTURE - BUNDLED TUBE STRUCTURAL SYSTEM 

Bundled tube structural system one of the most 
efficient structural systems against heavy wind 
loads. The first person to implement the bundled 
tube structural system was Fazlur Rahman Khan 
from Dhaka, Bangladesh with the design of the 
Dewitt Chestnut Apartment in Chicago, Illinois.

A bundled tube typically consists of a number of 
individual tubes interconnected to form a multicell 
tube, in which the frames in the lateral load direction 
resist the shears, while the flange frames carry most 
of the overturning moments.

Dewitt Chestnut Apartment, Fazlur Rahman Khan(SOM)

Willis Tower, Fazlur Rahman Khan (SOM)

Diagram of Willis Tower, Fazlur Rahman Khan (SOM)
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STRUCTURE - FLAT PLATE AND FLAT SLAB STRUCTURAL SYSTEM

This system consists of slabs (flat or plate) 
connected to columns (without the use of beams). 
Flat plate is a two-way reinforced concrete framing 
system utilizing a slab of uniform thickness, the 
simplest of structural shapes. The flat slab is a 
two-way reinforced structural system that includes 
either drop panels or column capitals at columns to 
resist heavier loads and thus permit longer spans. 
Lateral resistance depends on the flexural stiffness 
of the components and their connections, with the 
slab corresponding to the girder of the rigid frame.

Flat plate and flat slab structural system is suitable 
for building up to 25 stories.

Flate plate and flate slab structural system diagram

350 Mission Street, SOM

350 Mission Street, SOM
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PROGRAM & PUBLIC SPACE - Theme Park

Theme parks are considered one of the best 
vacation attractions for users around the world. 
With a motley combination providing a variety of 
foods, shows and attractions, theme parks have 
something to offer for everyone. They have the 
power to transport users to an entirely different 
place with plenty of opportunities to be whisked 
away to a place of imagination.

According to many clinical psychologists, spending 
a good amount of time at a theme park, whether it’s 
a water, or dry theme park, could actually improve 
your physical and mental health, regardless if you’re 
a fully grown adult or a child. 

Lately, these parks have been adapting different 
styles of programs to overcome the various 
challenges associated such as the size of the 
locations and the large number of users to provide 
the maximum experience without compromising its 
attractions and functional aspects while not taking 
on much space.

Designers utilize architectural style and finishes 
to help patrons place the story around them 
takes place. They are responsible for developing 
permanent and temporary animated displays, 
unique signs, specialized fixtures, and many 
exciting visual displays that together create the look 
and feel of an amusement park.

With thousands of visitors flocking to these parks 
each day, effective theme park design considers 
a balance of safety, efficiency and profitability, 
helping people navigate the site is an art in itself. 
Most importantly, it’s about providing the visitor with 
a sense of imagination coming to life right before 
their eyes, and when it’s done successfully, the 
meticulous planning looks almost effortless.

Olympus Water and Theme Park Resort, Wisconsin, US

Happy Magic Water Cube Master Plan, Beijing, China

Happy Magic Water Cube, Beijing, China
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PROGRAM & PUBLIC SPACE - Hospitality

A hotel is an establishment that provides paid 
lodging on a short-term basis. Facilities provided 
may range from a modest-quality mattress in a 
small room to large suites with bigger, higher-
quality beds, a dresser, a refrigerator and other 
kitchen facilities, upholstered chairs, a flat screen 
television, and en-suite bathrooms. Small, lower-
priced hotels may offer only the most basic guest 
services and facilities. 

Larger, higher-priced hotels may provide additional 
guest facilities such as a swimming pool, business 
centre childcare, conference and event facilities, 
tennis or basketball courts, gymnasium, restaurants, 
day spa, and social function services.

Hotel operations vary in size, function, complexity, 
and cost. Most hotels and major hospitality 
companies have set industry standards to classify 
hotel types. 

Le Royal Meridian in Abu Dhabi, UAE

Stacking of hotel units in tower

Morpheus Hotel in Macau by Zaha Hadid Architects
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SKIN - CURTAIN WALL

- Is defined as thin, usually aluminum-framed 
wall, containing in-fills of glass, metal panels, or 
thin stone. The framing is attached to the building 
structure and does not carry the floor or roof loads 
of the building.

The Crystal Palace was a glass and cast iron 
structure built in London, England, for the Great 
Exhibition of 1851. The building was designed by 
Sir Joseph Paxton, an architect and gardener, and 
revealed breakthroughs in architecture, construction 
and design. Paxton’ design was based on a 10in 
x 49in module, the size of the largest glass sheet 
available at the time. The modular system consisted 
of right-angled triangles, mirrored and multiplied, 
supported by a grid of cast iron beams and pillars. 
These basic units were extremely light and strong 
and were extended to an incredible length of 564 
meters. All parts were prefabricated and easy to 
erect, and every modular unit was self supporting,  
allowing the workers freedom in assembling the 
pieces. Thanks to Paxton’s simple and brilliant 
design, over 18,000 panes of glass sheets were 
installed per week, and the structure was completed 
within 5 months.

Kassem, Mohamad. Research Gate. Main elements 
of curtain wall. October 2015
Merin, Gili. Arch Daily. The Crystal Palace/Joseph 
Paxton. July 2013

Main Elements of Cutain Wall

Crystal Palace, Lodon - 1851

Modern day curtain wall in New York City
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SKIN - VERETICAL FOREST

- Is a model for a sustainable residential building, 
a project for metropolitan reforestation contributing 
to the regeneration of the environment and urban 
biodiversity without the implication of expanding the 
city upon the territory. 

Bosco Verticale consists of two residential towers, 
it was realized in the centre of Milan, on the edge 
of the Isola neighborhood, hosting 800 trees, 4,500 
shrubs and 15,000 plants from a wide range of 
shrubs and floral plants distributed according to the 
sun exposure of the facade. The vegetal system of 
the Vertical Forest contributes to the construction 
of a microclimate, produces humidity, absorbs CO2 
and dust particles and produces oxygen.

Penda, a Beijing- and Vienna-based studio, believes 
its design for structures built from interlocking 
horizontal and vertical bamboo rods could be used 
to sustainably build the infrastructure of an entire 
city by 2023. Penda first developed the bamboo 
framework in 2014, after working on a concept 
for a flexible modular hotel. It involves connecting 
bamboo rods with X-shaped joints of the same 
material, then using lengths of rope to offer 
additional strength. One of the main advantages of 
the system is that it becomes more stable as more 
joints are added. This means multi-level structures 
could be easily created.

Designed by Rafael Vinoly, the luxury offices emerge 
from Midtown West and occupy a small morsel of 
empty sky sandwiched between the Empire State 
Building and Hudson Yards. The skyscraper would 
provide 2.8 million square feet with generously tall 
floor-to-ceiling windows and ample green space 
throughout. The 43 office floors would include 
staggered gardens topped by a mechanical void.

Boeri, Stefano. Stefano Boeri Architetti. Vertical 
Forest. 2014
Freason, Amy. Dezeen. Bamboo City. October 2015
Zachary, Small. Hyperallergic. Facebook’s Possible 
Skyscraper. June 2019

Bosco Verticale, Milan - 2014

Rising Cane’s by Chris Precht 2016

Facebook “Penn15” by Rafael Vinoly - 2019
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SKY LOBBY
CORE CONFIGURATION
TYPES- CENTRAL CORE
TYPES- EXTERIOR CORE
TYPES- OFF-SET CORE

TYPES- SPLIT CORE
ELEVATOR TYPES- HYDRAULIC
ELEVATOR TYPES- TRACTION

ELEVATOR TYPES- ULTRAROPE
ELEVATOR TYPES- MULTI ELEVATOR SYSTEM

STAIR ACCESS
ELEVATOR NOISE

ELEVATOR PERFORMANCE
ELEVATOR AIR INTAKE

ELEVATOR THEORY
ELEVATOR CULTURE

ELEVATOR GEOMETRY
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CORE - ELEVATOR TYPES - MULTI ELEVATOR SYSTEM

MULTI can be used in design cover everything 
from high-rise building, interconnected buildings, 
airports, congress center and even ski areas.
MULTI will become an integral part of the cities of 
the future, enabling passenger transportation not 
just within, but between buildings too. With Sky-
bridges, interconnectivity between buildings will be 
lifted to a completely new level, enabling additional 
amenities for residents and tenants, advanced 
mobility between skyscrapers and more safety due 
to alternative escape routes.
• The cabins in the tower will be self-propelled 

using a multi-level brake system and transfer 
power from the shaft to the cabin and back again.

• A magnetized coil running along the elevator 
shaft will repel magnets on the outside of the 
cabins, which will allow the cabins to levitate 
above a so-called guide-way.

• Power will then be moved along the coils in the 
guide-way to pull and push a cabin up and down, 
or left and right.

• This electrical current will increase and decrease 
to accommodate differences in the polarity 
needed to keep the cabins in motion and moving 
in the correct direction.

• This will cause a magnetic field in front of the 
cabin to pull it forward, while a field at the rear 
will add thrust.

https://interestingengineering.com/worlds-first-ropeless-multi-directional-ele-
vator-installed-in-berlin

h t tps : / /www.cnbc .com/2017 /12 /13 / thyssenkr upp-mu l t i -e leva -
tor-goes-up-down-sideways.html

https://www.thyssenkrupp-elevator.com/en/products-and-service/multi/

https://www.emeoutlookmag.com/news/multi-by-thyssenkrupp-elevator-up-
lifting-urban-mobility

https://eandt.theiet.org/content/articles/2017/06/multi-cabin-german-rope-
less-lift-could-revolutionise-design-of-tall-buildings/

ThyssenKrupp illustration

ThyssenKrupp illustration
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CORE - ELEVATOR TYPES - ULTRAROPE

UltraRope™ technology sets a new benchmark 
for elevator performance. In an elevator traveling 
500 meters, the lightweight carbon fiber core cuts 
elevator moving masses by up to 60% compared 
to steel ropes. When the elevator travel heights 
increase, even larger reductions can be achieved. 
In the future, UltraRope can enable travel heights 
up to 1,000 meters. 
With the significant reduction in elevator moving 
masses, lower acceleration currents, and a 
reduced need for machine-room cooling. UltraRope 
cuts energy consumption by 15% for a 500 meter 
elevator. When elevators travel higher in the future, 
an energy savings as much as 45% can be achieved 
for an 800 meter elevator.

https://aceupdate.com/2017/03/11/kone-ultrarope-realising-the-pow-
er-of-carbon-fibre

https://www.koneliftbd.com/kone-ultrarope/

h t tp : / /down load .kone.com/u l t ra rope / index .h tm?rd rs rc= /u l t ra -

rope&rdrtrg=http://download.kone.com/ultrarope/index.htm

KONE UltraRope comparison table

UltraRope roping system

Kingdom Tower, Jeddah, Saudi Arabia
© AS+GG
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CORE - ELEVATOR USER OPERATION

User  operation refers to the interaction between 
the elevator passenger and the elevator. 

In the beginning, elevators required operators to 
run because of its complexity and for the peace of 
mind of elevator passengers. It wasn’t until 1945 
when an extended operator strike coincided with 
the implementation of the emergency stop and 
call buttons that elevators became accepted as 
automatic. 

Pushing buttons has become so second nature to 
us.

There is now a new system for buildings with any 
elevators, called destination dispatch. Visitors select 
a destination floor and board a system-designated 
car. This way once you arrive on the elevator, you 
will go directly to that floor.  

Elevator bay at the Marriott Marquis in New York (1985) 
with destination dispatch system.

A drawing illustrating the original control panel of the 
Otis Elevator in the Empire State Building, 1931.
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CORE - ELEVATOR ENCLOSURE

The first elevators were very costly but found their 
way as luxury hotel experiences in New York, 
London, and Paris. Unlike the steel elevator interiors 
of today, the original enclosures were configured as 
opulent rooms. They contained upholstered seats, 
decorative walls with mirrors, sometimes even with 
a small chandelier at the center. This was further 
articulated by elevator nicknames: “ascending 
room” and “upstairs omnibus.”

As time has progressed, the materiality of elevators 
have become more and more utilitarian and minimal. 
The most standard interiors constructed in either 
glass or steel. 

Architects also tend to prefer to bring the exterior 
environment  into the building through the 
transparency of circulation.

Engraving depicting the elevator in the Lord and Taylor 
Department Store, Manhattan, 1873. 

Bailong Elevator, Hunan, China, is the world’s tallest 
outdoor elevator. It sits at 1,000 feet on a sandstone cliff.

The Leadenhall Building by Rogers Stirk Harbour + 
Partners uses the elevator enclosure as its North fa-
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BASE, TOP & FORM - Traditional

Traditional design motives

Many skyscrapers’ design factors come from 
traditional motives. Philip Johnson’s AT&T Building 
deployed historical quotation and became the 
symbol of postmodernism. Taipei 101, the tallest 
building in Taiwan has many design motives and 
symbols based on Asian cultural traditions, and 
the Makkah clock tower has a huge Arabic script 
reading: “God is the greatest.” above the clock.

AT&T Building, New York

Taipei 101

Makkah Clock Tower
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BASE, TOP & FORM - Strange

The strangest skyscrapers in the world

Some skyscrapers around the world resembles 
weird things such as an elepahnt and a coin. The 
set of three concrete blocks in Bangkok have 
windows for eyes and shapes for ears and tusk of 
an elephant.
Tianzi hotel in Beijing, China doesn’t even look 
like a building at all, but it actually functions as a 
hotel. “Tianzi” means “Son of Heaven”, and three 
men resemble three Chinese gods from the Ming 
dynasty. Each deity represent an attitude that is 
needed for a good life such as longevity, fortune, 
and prosperity.

Elephant Building, Bangkok

Fangyuan Building, Shenyang

Tianzi Hotel, Beijing
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BASE, TOP & FORM - How Building Meets the Street

The building meets the street in mainly 3 ways: with 
a podium, with a void space creating a plaza, or 
the tower itself meets the street directly. In most 
cases, the building meets the street with a podium, 
which provides commercial functions and mixed 
use programs. Sometimes the building also meets 
the street with a void ground space, providing more 
open space to the city, expecially in a dense urban 
area. And the Tower can also meets the street itself 
when site area is very limitted and there is no space 
for podium.

Podium - Raffles City, UNStudio

Void Space - Citi Group Center, Hugh Stubbins

Pure Shape - Swiss Bank, Norman Forster
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BASE, TOP & FORM - Moving

Moving skyscrapers 

Some skyscrapers actually move to create 
unexpected spaces and view. Residential space 
in Suite Vollard rotates to provide changing views, 
and the bottom part of ‘The Shed’ in Hudson yards 
moves laterally to create a space for urban events 
such as exhibitions and concerts. ‘Dynamic Tower’ 
planned to be built in Dubai can keep changing its 
shape by rotating each floors. 

The Shed, New York

Suite Vollard, Brazil

Dynamic Tower, Dubai
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PROGRAM & PUBLIC SPACE - Vertical Public Space

Civic High School, California, US

Section reference for a Vertical Public

Foster + Partners Open Office, Belval, Luxembourg 

Public spaces are a crucial part of any architectural 
project. They have a significant impact on the 
development and happiness of societies. As a place 
where people live and interact, they provide space 
for interpersonal relationship and leisure time.

On the surface, it’s easy to look at great public 
places and see them as nothing more than well-
designed physical locations. But the truth is, a place 
created with no defined intention could become just 
another lifeless area around the city. The starting 
point in developing a concept for any public space 
agenda should be to user’s interests, daily lives and 
needs in order to generate a project that aligns with 
these lifestyles while improving them. Tapping this 
information at the beginning of the process will help 
to create a sense of ownership in the project that 
can ensure its success for years to come.

Architects should aim to design public spaces 
for future citizens. As societies evolve, citizen’s 
interests and lifestyles are in constant change as 
well. The power of public spaces still lies in the 
opportunity for direct interaction, but the sphere of 
public action has broadened to now include virtual 
and digital spaces, social media platforms, working 
stations, zen gardens and more.

Nowadays, traditional neighborhoods are being 
replaced by towering skyscrapers and institutions 
that often end up looking like fortresses. The power 
of public space in this case relies in generating areas 
within these buildings that connects them with the 
outside world in the most fluid way possible, almost 
as an extension of its surroundings. 
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PROGRAM & PUBLIC SPACE - Mixed Use

This type of development is characterized as 
pedestrian-friendly development that blends two or 
more residential, commercial, cultural, institutional, 
and/or industrial uses. This variety of uses allows 
for people to live, work, play and shop in one place, 
which then becomes a destination for people 
from other neighborhoods. Reflecting an artful 
combination of dynamic public space, exciting 
architecture and just the right mix of retail, food and 
entertainment.

Mixed-use facilities, particularly those that serve 
as town centers or are in the heart of urban areas, 
not only conserve valuable land resources, but also 
brighten communities and present opportunities 
for building efficiency, energy efficiency, and 
sustainability. They also reduce long-term 
maintenance costs of individual buildings for 
owners by dividing these fees between the multiple 
amenities they encompass.

Effective projects provide significant revenue-
producing uses, fosters integration, density, 
and compatibility of land uses while creating a 
walkable community with uninterrupted pedestrian 
connections.

What makes mixed-use work?  
•Accurate program development, based on market 
and site analysis
•The right type of retail
•Quality finishes and building amenities
•Attraction design and selection
•Accurate landscape architecture 

Reference Diagram for the Distribution of Spaces

Diagram of spaces on the CCTV Building, China

Diagram of Spaces on Lower Levels of Towers
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STRUCTURE - LATERAL LOADS: WIND LOADS

In high-rise building, lateral loads can be divided 
into wind loads and seismic loads.

Wind loads is  the force exerted by the wind on a 
structure or part of a structure, a horizontal pushing 
and pulling pressure on walls that could make a 
house slide off the foundation or overturn.

Traditional way to reduce street canyon effect is to let 
the sunlight in the buildings to rise the temperature. 

There are several methods such as creating air 
pass through open floors, equiping the damper in 
the building to reduce the wind loads effect.

Traditional way to reduce street canyon effect (sunlight)

Wind loads effect

432 Park Avenue, Rafael Viñoly Beceiro, Manhattan
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STRUCTURE - GRAVITY LOADS

Gravity loads consists of dead loads, live loads 
and snow loads. Floor systems account for a major 
portion of the gravity loads. 

Structural use plays a major role in selection of the 
floor system 
–Office buildings
•large simply supported spans
 –Residential and hotel buildings
•short continuous spans

Flatiron Building

Loads 

Burj Khalifa, SOM, Dubai
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BASE, TOP & FORM - Top Symbolic Form

Historcally, the top of a skyscraper, which is ideal 
place to declare a manifesto or idealogical value, 
has been used to placed a symbolic form from 
the proposal of the Soviet Tower in the mid-20th 
century to the recent finished Mecca Tower. Those 
symbolic forms are usually exaggerated in scale to 
fit the scale of the skyscrapers. In addition, there 
are aesthetic inclination like placing a Pathenon on 
top of a tower to copy the ultimate beauty of ancient 
Greek architecture.

Soviet Tower

Parthenon On Top

Mecca Tower
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BASE, TOP & FORM - Top Special Form

Of course there are lots of variations on the top design 
of skyscrapers. Some stands for certain culture 
symbols, some refer to urban context, and some 
are more parametric and are aesthetic expressions. 
And such forms often relate to urtiliazion like 
observatory sightseeing and entertainment.

Shanghai World Financial Center, NIKKEN

Chaoyang Park, MAD

Phare Tower, Morphosis Architect
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SKIN - MATERIALITY

The materiality of the skyscraper depends 
immensely of the technological means of the 
construction industry, however other external 
factors such as social changes, climate crisis, and 
macro trends affect the tectonic component of the 
building itself.

Materiality in architecture is not limited to theoretical 
positions on the perceived materiality of images, 
texts, or other objects of representation. It may refer 
to the materiality of specific projects, where one 
would need to consider the full range of materials 
used.

The term gathers both structural and aesthetic 
concerns in architectural design and are typically 
unique with each project.

The work of Herzog & De Meuron in the 
Elbphilharmonie Hamburg is a great execution 
of contrasts between two different styles and 
materiality the two contradictory and superimposed 
architectures of the Kaispeicher and the Philharmonic 
ensure exciting, varied spatial sequences: on 
the one hand, the original and archaic feel of the 
Kaispeicher marked by its relationship to the harbor; 
on the other, the sumptuous, elegant world of the 
Philharmonic.

Masonry block Facde

Glass Facade

Elbphilharmonie Hamburg/ kaispeicher A. 
Herzog & De meuron
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SKIN - BIOCLIMATIC

According to Oxford Dictionary, bioclimatic relates 
to the interconnection between climate and the 
activities of living organisms, while architecture is 
the art or practice of designing and constructing 
buildings. 

By merging them to form bioclimatic architecture, 
it articulates the idea of building design that takes 
account of its climate and environmental state to 
aid in attaining favorable thermal and visual comfort 
of users as it stablishes bonds with nature. 

Modernist architects such as Le Corbusier and 
Frank Lloyd Wright started thinking about bioclimatic 
issues in order to guarantee comfortability to the 
users. Nowadays, there is a general concern about 
climate crisis and pollution and the construction 
industry has huge contributions to this problem. 
Bioclimatic strategies are being used to reduce 
emissions, save energy and at the same time to 
improve the comfort of the user. 

Bosco Verticale is a project that manages to 
create a vegetal facade to a residential building. 
It improves the lives of its inhabitants by creating 
climate comforts to the inside and contributing to 
the Co2 reduction on the outside. 

Solar diagrama drawings by Le corbusier. 

Bosco Verticale Solar diagram.  Boery Studio. 2014

Bosco Verticale. Boery Studio. 2014 Bioclimatic Architecture. Koh Jing Hao. 2015
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STRUCTURE - BUNDLED TUBE STRUCTURAL SYSTEM 

Bundled tube structural system one of the most 
efficient structural systems against heavy wind 
loads. The first person to implement the bundled 
tube structural system was Fazlur Rahman Khan 
from Dhaka, Bangladesh with the design of the 
Dewitt Chestnut Apartment in Chicago, Illinois.

A bundled tube typically consists of a number of 
individual tubes interconnected to form a multicell 
tube, in which the frames in the lateral load direction 
resist the shears, while the flange frames carry most 
of the overturning moments.

Dewitt Chestnut Apartment, Fazlur Rahman Khan(SOM)

Willis Tower, Fazlur Rahman Khan (SOM)

Diagram of Willis Tower, Fazlur Rahman Khan (SOM)
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STRUCTURE - FLAT PLATE AND FLAT SLAB STRUCTURAL SYSTEM

This system consists of slabs (flat or plate) 
connected to columns (without the use of beams). 
Flat plate is a two-way reinforced concrete framing 
system utilizing a slab of uniform thickness, the 
simplest of structural shapes. The flat slab is a 
two-way reinforced structural system that includes 
either drop panels or column capitals at columns to 
resist heavier loads and thus permit longer spans. 
Lateral resistance depends on the flexural stiffness 
of the components and their connections, with the 
slab corresponding to the girder of the rigid frame.

Flat plate and flat slab structural system is suitable 
for building up to 25 stories.

Flate plate and flate slab structural system diagram

350 Mission Street, SOM

350 Mission Street, SOM
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PROGRAM & PUBLIC SPACE - Theme Park

Theme parks are considered one of the best 
vacation attractions for users around the world. 
With a motley combination providing a variety of 
foods, shows and attractions, theme parks have 
something to offer for everyone. They have the 
power to transport users to an entirely different 
place with plenty of opportunities to be whisked 
away to a place of imagination.

According to many clinical psychologists, spending 
a good amount of time at a theme park, whether it’s 
a water, or dry theme park, could actually improve 
your physical and mental health, regardless if you’re 
a fully grown adult or a child. 

Lately, these parks have been adapting different 
styles of programs to overcome the various 
challenges associated such as the size of the 
locations and the large number of users to provide 
the maximum experience without compromising its 
attractions and functional aspects while not taking 
on much space.

Designers utilize architectural style and finishes 
to help patrons place the story around them 
takes place. They are responsible for developing 
permanent and temporary animated displays, 
unique signs, specialized fixtures, and many 
exciting visual displays that together create the look 
and feel of an amusement park.

With thousands of visitors flocking to these parks 
each day, effective theme park design considers 
a balance of safety, efficiency and profitability, 
helping people navigate the site is an art in itself. 
Most importantly, it’s about providing the visitor with 
a sense of imagination coming to life right before 
their eyes, and when it’s done successfully, the 
meticulous planning looks almost effortless.

Olympus Water and Theme Park Resort, Wisconsin, US

Happy Magic Water Cube Master Plan, Beijing, China

Happy Magic Water Cube, Beijing, China
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PROGRAM & PUBLIC SPACE - Hospitality

A hotel is an establishment that provides paid 
lodging on a short-term basis. Facilities provided 
may range from a modest-quality mattress in a 
small room to large suites with bigger, higher-
quality beds, a dresser, a refrigerator and other 
kitchen facilities, upholstered chairs, a flat screen 
television, and en-suite bathrooms. Small, lower-
priced hotels may offer only the most basic guest 
services and facilities. 

Larger, higher-priced hotels may provide additional 
guest facilities such as a swimming pool, business 
centre childcare, conference and event facilities, 
tennis or basketball courts, gymnasium, restaurants, 
day spa, and social function services.

Hotel operations vary in size, function, complexity, 
and cost. Most hotels and major hospitality 
companies have set industry standards to classify 
hotel types. 

Le Royal Meridian in Abu Dhabi, UAE

Stacking of hotel units in tower

Morpheus Hotel in Macau by Zaha Hadid Architects
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SKIN - CURTAIN WALL

- Is defined as thin, usually aluminum-framed 
wall, containing in-fills of glass, metal panels, or 
thin stone. The framing is attached to the building 
structure and does not carry the floor or roof loads 
of the building.

The Crystal Palace was a glass and cast iron 
structure built in London, England, for the Great 
Exhibition of 1851. The building was designed by 
Sir Joseph Paxton, an architect and gardener, and 
revealed breakthroughs in architecture, construction 
and design. Paxton’ design was based on a 10in 
x 49in module, the size of the largest glass sheet 
available at the time. The modular system consisted 
of right-angled triangles, mirrored and multiplied, 
supported by a grid of cast iron beams and pillars. 
These basic units were extremely light and strong 
and were extended to an incredible length of 564 
meters. All parts were prefabricated and easy to 
erect, and every modular unit was self supporting,  
allowing the workers freedom in assembling the 
pieces. Thanks to Paxton’s simple and brilliant 
design, over 18,000 panes of glass sheets were 
installed per week, and the structure was completed 
within 5 months.

Kassem, Mohamad. Research Gate. Main elements 
of curtain wall. October 2015
Merin, Gili. Arch Daily. The Crystal Palace/Joseph 
Paxton. July 2013

Main Elements of Cutain Wall

Crystal Palace, Lodon - 1851

Modern day curtain wall in New York City
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SKIN - VERETICAL FOREST

- Is a model for a sustainable residential building, 
a project for metropolitan reforestation contributing 
to the regeneration of the environment and urban 
biodiversity without the implication of expanding the 
city upon the territory. 

Bosco Verticale consists of two residential towers, 
it was realized in the centre of Milan, on the edge 
of the Isola neighborhood, hosting 800 trees, 4,500 
shrubs and 15,000 plants from a wide range of 
shrubs and floral plants distributed according to the 
sun exposure of the facade. The vegetal system of 
the Vertical Forest contributes to the construction 
of a microclimate, produces humidity, absorbs CO2 
and dust particles and produces oxygen.

Penda, a Beijing- and Vienna-based studio, believes 
its design for structures built from interlocking 
horizontal and vertical bamboo rods could be used 
to sustainably build the infrastructure of an entire 
city by 2023. Penda first developed the bamboo 
framework in 2014, after working on a concept 
for a flexible modular hotel. It involves connecting 
bamboo rods with X-shaped joints of the same 
material, then using lengths of rope to offer 
additional strength. One of the main advantages of 
the system is that it becomes more stable as more 
joints are added. This means multi-level structures 
could be easily created.

Designed by Rafael Vinoly, the luxury offices emerge 
from Midtown West and occupy a small morsel of 
empty sky sandwiched between the Empire State 
Building and Hudson Yards. The skyscraper would 
provide 2.8 million square feet with generously tall 
floor-to-ceiling windows and ample green space 
throughout. The 43 office floors would include 
staggered gardens topped by a mechanical void.

Boeri, Stefano. Stefano Boeri Architetti. Vertical 
Forest. 2014
Freason, Amy. Dezeen. Bamboo City. October 2015
Zachary, Small. Hyperallergic. Facebook’s Possible 
Skyscraper. June 2019

Bosco Verticale, Milan - 2014

Rising Cane’s by Chris Precht 2016

Facebook “Penn15” by Rafael Vinoly - 2019
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CORE - ELEVATOR TYPES - MULTI ELEVATOR SYSTEM

MULTI can be used in design cover everything 
from high-rise building, interconnected buildings, 
airports, congress center and even ski areas.
MULTI will become an integral part of the cities of 
the future, enabling passenger transportation not 
just within, but between buildings too. With Sky-
bridges, interconnectivity between buildings will be 
lifted to a completely new level, enabling additional 
amenities for residents and tenants, advanced 
mobility between skyscrapers and more safety due 
to alternative escape routes.
• The cabins in the tower will be self-propelled 

using a multi-level brake system and transfer 
power from the shaft to the cabin and back again.

• A magnetized coil running along the elevator 
shaft will repel magnets on the outside of the 
cabins, which will allow the cabins to levitate 
above a so-called guide-way.

• Power will then be moved along the coils in the 
guide-way to pull and push a cabin up and down, 
or left and right.

• This electrical current will increase and decrease 
to accommodate differences in the polarity 
needed to keep the cabins in motion and moving 
in the correct direction.

• This will cause a magnetic field in front of the 
cabin to pull it forward, while a field at the rear 
will add thrust.

https://interestingengineering.com/worlds-first-ropeless-multi-directional-ele-
vator-installed-in-berlin

h t tps : / /www.cnbc .com/2017 /12 /13 / thyssenkr upp-mu l t i -e leva -
tor-goes-up-down-sideways.html

https://www.thyssenkrupp-elevator.com/en/products-and-service/multi/

https://www.emeoutlookmag.com/news/multi-by-thyssenkrupp-elevator-up-
lifting-urban-mobility

https://eandt.theiet.org/content/articles/2017/06/multi-cabin-german-rope-
less-lift-could-revolutionise-design-of-tall-buildings/

ThyssenKrupp illustration

ThyssenKrupp illustration
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CORE - ELEVATOR TYPES - ULTRAROPE

UltraRope™ technology sets a new benchmark 
for elevator performance. In an elevator traveling 
500 meters, the lightweight carbon fiber core cuts 
elevator moving masses by up to 60% compared 
to steel ropes. When the elevator travel heights 
increase, even larger reductions can be achieved. 
In the future, UltraRope can enable travel heights 
up to 1,000 meters. 
With the significant reduction in elevator moving 
masses, lower acceleration currents, and a 
reduced need for machine-room cooling. UltraRope 
cuts energy consumption by 15% for a 500 meter 
elevator. When elevators travel higher in the future, 
an energy savings as much as 45% can be achieved 
for an 800 meter elevator.

https://aceupdate.com/2017/03/11/kone-ultrarope-realising-the-pow-
er-of-carbon-fibre

https://www.koneliftbd.com/kone-ultrarope/

h t tp : / /down load .kone.com/u l t ra rope / index .h tm?rd rs rc= /u l t ra -

rope&rdrtrg=http://download.kone.com/ultrarope/index.htm

KONE UltraRope comparison table

UltraRope roping system

Kingdom Tower, Jeddah, Saudi Arabia
© AS+GG
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CORE - ELEVATOR USER OPERATION

User  operation refers to the interaction between 
the elevator passenger and the elevator. 

In the beginning, elevators required operators to 
run because of its complexity and for the peace of 
mind of elevator passengers. It wasn’t until 1945 
when an extended operator strike coincided with 
the implementation of the emergency stop and 
call buttons that elevators became accepted as 
automatic. 

Pushing buttons has become so second nature to 
us.

There is now a new system for buildings with any 
elevators, called destination dispatch. Visitors select 
a destination floor and board a system-designated 
car. This way once you arrive on the elevator, you 
will go directly to that floor.  

Elevator bay at the Marriott Marquis in New York (1985) 
with destination dispatch system.

A drawing illustrating the original control panel of the 
Otis Elevator in the Empire State Building, 1931.
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CORE - ELEVATOR ENCLOSURE

The first elevators were very costly but found their 
way as luxury hotel experiences in New York, 
London, and Paris. Unlike the steel elevator interiors 
of today, the original enclosures were configured as 
opulent rooms. They contained upholstered seats, 
decorative walls with mirrors, sometimes even with 
a small chandelier at the center. This was further 
articulated by elevator nicknames: “ascending 
room” and “upstairs omnibus.”

As time has progressed, the materiality of elevators 
have become more and more utilitarian and minimal. 
The most standard interiors constructed in either 
glass or steel. 

Architects also tend to prefer to bring the exterior 
environment  into the building through the 
transparency of circulation.

Engraving depicting the elevator in the Lord and Taylor 
Department Store, Manhattan, 1873. 

Bailong Elevator, Hunan, China, is the world’s tallest 
outdoor elevator. It sits at 1,000 feet on a sandstone cliff.

The Leadenhall Building by Rogers Stirk Harbour + 
Partners uses the elevator enclosure as its North fa-

7

BASE, TOP & FORM - Parametric

Parametric design

Thanks to highly advanced technologies, many 
skyscrapers in parametric design can be realized 
thesedays. There are many examples of parametric 
skyscrapers designed by brilliant architects such as 
Zaha Hadid, Daniel Libeskind. 
‘Morpheus’ located in Macau, designed by Zaha 
Hadid architecture, is called the first exoskeleton 
skyscraper in the world. The exoskeleton supports 
the building from outside and creates the interior 
spaces without vertical structures. 

Wangjing SOHO, Beijing (Zaha Hadid)

Reflection, Singapore (Daniel Libeskind)

Morpheus, Macau (Zaha Hadid)

6

BASE, TOP & FORM - Simple Geometry

Skyscraper in simple geometry

Many kinds of skyscrapers are designed in simple 
geometries. The most typical type is box-shaped 
skyscrapers like Seagram Building in Manhattan. 
Also there are other types of skyscrapers in 
simple geometries such as pyramid(Luxor Hotel), 
cylinder(Swiss Bank Building).

Seagram Building, New York

Luxor Hotel, Las Vegas

Swiss Bank Building, London

17

Metabolism architecture

Metabolism was an idea about architectural mega-
structures with features of biological growth. Sky-
scrapers designed based on metabolism has flex-
ibility to be changed. Structures and modules can 
be removed and added to the original building as 
time goes on.

BASE, TOP & FORM - Flexibility

Shizuoka Broadcasting System, Tokyo

Nakagin Capsule Tower, Tokyo

Yamanashi Cultral Hall

16

BASE, TOP & FORM - Amusement

Amusements on skyscraper

Skyscrapers in cities like Las vegas and Macau 
which are famous for gambling industries, have 
unique amusement facilities to attract people. 
Visitors can do bungee jump on the top of Macau 
tower and there are even skyscrapers have thrilling 
amusement rides on their rooftops.

Macau Tower

Studio City, Macau

Stratosphere Hotel, Las Vegas
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PROGRAM & PUBLIC SPACE - Aquarium

Water has been widely considered a source of life 
and energy, and the hidden beauty of the underwater 
world has always attracted the attention of users. 
Aquariums, in this case, are considered to exude 
a soothing atmosphere, being especially helpful 
in otherwise stressful environments. Hence why, it 
is of no surprise that aquariums have been widely 
adapted by architects as an important piece of their 
final project. 

Specially designed aquariums are created as part 
of interior decorations of each working and living 
space. Nowadays, they are not only considered 
as habitat for fish, but as an entire work of art 
and important piece of the project. Fish displayed 
tend to be of very bright colors, creating a positive 
atmosphere and an ambiance that tells clientele 
that they are in an upscale establishment where 
great care is taken to maintain the decor.

AquaDom, Berlin, Germany

Dubai Mall, Dubai, UAE

Dubai Mall, Dubai, UAE
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PROGRAM & PUBLIC SPACE - Kids Playground

Community playgrounds offer a multitude of 
benefits that go far beyond aesthetics and giving 
kids something fun to do. They are the heart of a 
community and an indispensable gathering space 
that can benefit everyone, improving the overall 
mental and physical health of young people through 
activity and social interaction.

A playground with a unique and innovative design 
can be a destination, attracting families and visitors 
from all over. Themes and imaginative concepts 
create a one of a kind experience that is a focal 
point for the community which at the same time 
provides an economic impact with increased foot 
traffic on buildings.

What is interesting about playgrounds is that they 
can be found in many styles and many settings. In 
countries around the world, architects are becoming 
increasingly innovative to create environments 
where children can explore their imaginations. 
Today, playgrounds can float entirely, have multiple 
layers or present the same attractions on an entire 
vertical setting.

Galaxcity, Tokyo, Japan

The Wallholla Playground, United States

Muzeiko, Sofia, Bulgaria
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BASE, TOP & FORM - Top Geometric Form

Comparing to parametric and irregular shape of 
top, using geometric form on the top of a skyscraper 
provides architects a chance to persue logical and 
geometric beauty. It is comparatively easier to make 
it dedicate and elequent, and becomes a focal point 
of the tower. In addition, on the top level it provides 
an amazing 360 degree panoramic-view hall or 
observatory. Similar examples can be found like the 
Swiss Bank by Norman Foster in London and the 
Torre Agbar by Jean Novel in Barcelona.

China Resource Tower, KPF

China Resource Tower, KPF

China Resource Tower, KPF
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BASE, TOP & FORM - Mechanical Roof

There are some cases the top of skyscrapers 
are used for mechanical installation such as air 
ventilation, signal radiator and receiver, which 
cannot be accessed by people. For example, the 
HSBC Hong Kong Bank, Bank of China in Hong 
Kong and the Taipei 101. And still, the mechanical 
roof can shape the skyline and become a focal point 
of the skyscraper design. Sometimes they are used 
to create conceptual symbols for people to imagine 
and understand.

Hong Kong Bank, Norman Foster

Bank of China, I. M. Pei

Taipei 101, Li Zuyuan
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SKIN - USABILITY

Usability of the facade is a quality attribute that 
assesses how the user interacts with the skin of the 
building. It refers to design functionality and whether 
the user interacts the way it was designed. 

The way the user interacts with the skin of the 
building is extremely variable and depends of 
multiple factors such as context, appropriation, 
design and program

Nowadays we can find this term expressed in 
a lot of different ways. Such differences relays in 
the relationship between the user and the facade, 
whether It is only a separation between the inside 
and outside, or it becomes an extension the own 
private space or is it design to behave differently 
among the project.

The buildings and skyscrapers at Hudson yards are 
a good example of facades that are inaccessible 
to users. Only a very few portion of these users 
have the rights to use this facade as something 
more than a technical and functional exterior layer.  
In contrast, the social dynamics of a lot of social 
housing provides plenty of options for users to use 
the exteriors in a range of socially diverse actions. 

Contemporary projects such as the Distrito Vera 
by Opus Estudio understands this usability of the 
facade as a merge between controlled technicality 
and social interactions. Therefore the facade 
becomes an additional architectonic element that 
provides benefits to the users. 

Hudson Yards

Social housing

Distrito Vera. Opus Estudio. 2022 (Projected) 

Architectural Design Usability For Everyone. Maria 
Lorena Lehman.
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SKIN - PERMEABILITY

Permeability is a geometric, material and urban 
characteristic that allows close and crossed 
relationships with the environment, the weather 
and the context. Moreover, besides being a tectonic 
element it’s a term that describes the functioning of 
ecosystems and communities tied to architecture. 

Although the term permeability has always existed 
in relation to architecture, nowadays it has become 
more and more valuable as it tends to give the 
architect the capability to relate to the user and 
climate as well as a tool to create constantly 
changing projects. 

The concept and grade of the permeability of a 
building has changed drastically since the first 
skyscraper appeared, the appearance of new 
technologies have created the tools to make 
architecture every time more permeable in order 
to comply with the recent common concerns about 
climate crisis and overpopulation. 

The relationship between buildings, their context 
and the exterior had never been more important, 
making the term to be every time more relevant.

33 Thomas Street. John Carl Warnecke. 1974

Beirut Terraces. Herzog & De Meuron. 2015

 486 Mina el hosn tower. LAN Architecture. 

Permeabilidad. Plan:B. Felipe Mesa + Federico 
Mesa. 2013
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STRUCTURE - CORE AND OUTTRIGGER STRUCTURAL SYSTEM

Outrigger systems have come into widespread use 
in supertall buildings constructed since the 1980s. 

Outrigger are rigid horizontal structures designed to 
improve building overturning stiffness and strength 
by connecting the core or spine to closely spaced 
outer columns. The central core contains shear walls 
or braced frames. Outrigger systems functions by 
tying together two structural systems (core system 
and a perimeter system), and render the building to 
behave nearly as composite cantilever. Not only does 
the outrigger system decline building deformations 
resulting from the overturning moments but also 
greater efficiency is achieved in resisting forces.

Shanghai World Financial Center, KPF

Core and outrigger structural system diagram

Core and outrigger structural system diagram

86

STRUCTURE - COUPLED WALL SYSTEM

Coupled wall system composed of two or more 
interconnected shear walls. And shear walls 
connected at the floor levels by beam or stiff 
slabs. The effect of the shear-resistant connecting 
members is to cause the sets of walls to behave 
in their partly as a composite cantilever, bending 
about the common centroidal axis of the walls.

The system is suitable for buildings up to 40 storey 
height.

Coupled wall system

The diagram of coupled wall system

Reinforcement detailing of coupling beam 
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PROGRAM & PUBLIC SPACE - Residential

The Council on Tall Buildings and Urban Habitat 
defines a residential building as one where 85 
percent or more of its total floor area is dedicated to 
residential usage.

The tallest residential skyscraper in the world is 432 
Park Avenue in New York City, United States. It was 
topped out at a height of 426 metres (1,398 ft) in 
2014. Buildings currently under construction such 
as World One in Mumbai India, which is planned 
to be 442 metres (1,450 ft), and Diamond Tower in 
Jeddah, Saudi Arabia, with the planned height of 
432 metres (1,417 ft) will exceed the current record 
holder.

Empire State Building

Sectional Relationship of apartments in a skyscraper

Vertical Village in Beirut, Herzog & De Meuron
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PROGRAM & PUBLIC SPACE - Food & Beverage

The food and beverages sector will be involved 
in processing raw food materials, packaging, and 
distributing them. This includes fresh, prepared 
foods as well as packaged foods, and alcoholic 
and nonalcoholic beverages. Any product meant for 
human consumption, aside from pharmaceuticals, 
passes through this industry.

Food & Beverage spaces, Gensler

Food & Beverage area opening up to a large atrium

The Water Discus, Dubai, UAE
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SKIN - FLEXIBILITY

- The quality of bending easily without breaking.

Each floorplate at the Caya Tower is slightly 
rotated against the story below it, resulting in a 
full 90-degree twist over the course of the tower’s 
307-meter rise. The benefits of this unique form, 
besides the aesthetic ones, are manifold. Wind 
load and solar heat gain are reduced compared 
to a rectilinear building of the same height, and a 
greater number of tenants are afforded desirable 
views of the nearby marina and gulf.

The structural flexibility can be defined as the 
property of the building structure to accommodate 
any changes in use by providing sufficient space as 
well as load-carrying capacity and letting changes 
in one more of the building layers without the 
requirement to change the structure itself. 

As explained on Victor Enrich’s website: “Enrich sets 
himself the duty to witness the gravity of the urban 
soul while it changes from an understood shape 
into an intellectual experiment, always through a 
permeable decay towards the assumption of the 
volume, expelling newborn shapes as if they were 
already elderly.”

Skidmore, Owings & Merrill. SOM. Caya Tower, 
Dubai. 2013
Architect Javed. Building Stiffness and Flexibility. 
October 2011
Enrich, Victor. Arch Daily. Photographer Victor 
Enrich Reshapes an Existing Hotel, 88 Times. 
January 2014

Caya Tower, Dubai - 2013

Stiffness Diagram

Flexible Building by Victor-Enrich - 2014
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SKIN - NETWORK

- An arrangement of intersecting horizontal and 
vertical lines. 

- A group or system of interconnected people or 
things.

LED Skins can also turn buildings into communicative 
interfaces. Images, videos, brand communication, 
artistic content with dynamic effects - the media 
façade is a new and attractive way to communicate 
with users of the space.

The “mashrabiya” is a popular form of wooden lattice 
screen found in Islamic architecture as a device for 
achieving privacy while reducing glare and solar 
gain. Aedas have reinterpreted the concept of the 
mashrabiya at the Al Bahr towers by developing 
a series of translucent umbrella-like components 
which open and close in response to the movement 
of the sun.

MVRDV stacked the retail blocks of Taipaei Twin 
Towers in such a way that at their centres public 
atriums are created, which allow for a natural 
ventilation system. Outside, escalators and 
walkways connect the terraces on top of the retail 
blocks together, and provide alternative access to 
the stores, making a vertical shopping experience 
that rewards exploration. An elevated walkway 
that connects the station with the surrounding 
destinations will also become the spine of the area. 
Currently two design variations of this element are 
possible: one that runs straight through the site, 
and another that runs close to the facades of the 
new buildings, connecting with the larger network 
of escalators and walkways.

Lameyre, Natacha. Lighting Pihilips. Media façade 
as a communication tool.
Aedas. The Plan. International Architecture. 2012
Maas, Winy. MVRDV. Taipei Twin Towers. 2018

Media Facade Implantation by Philips Lighting

Al Bahr Towers, AbuDhabi - 2012

Taipei Twin Towers by MVRDV - 2018
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STRUCTURE - INNOVATION: RASTER FAÇADE PRECAST CONCRETE SYSTEM

The raster façade is a load-bearing precast con-
crete frame that eliminates interior columns, allow-
ing floor-to-ceiling glass by way of triple-glazing with 
exterior retractable protective louvers. It also gener-
ates more usable floor area than other systems. 

This innovation shows that load-bearing precast 
concrete offers an alternative to the glass curtain 
wall for tall building construction.

The Tour Total, Barkow Leibinger, Berlin

The facade system diagram of The Tour Total’ s facade

The facade system of The Tour Total
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STRUCTURE - INNOVATION:MEGATRUSS SEISMIC ISOLATION STRUCTURE

Megatruss sesmic isolation structure system is 
employed to achieve to build up a office tower on 
the hall which requires large open space. The gaint 
trusses being composed of maga-trusses and belt 
trusses support all the building weight above them 
and transfer the load to the outside of the hall.

Nakanoshima Fetival Tower, Nikken sekkel ltd, Osaka

Load transfer of Megatruss seismic isolation structure 

Section of crossing sturucture and building
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CORE - ELEVATOR TYPES - TRACTION ELEVATORS

The first type of elevators are known as traction 
elevators, and they function with the help of a rope 
that passes over a wheel. This wheel is attached to 
an electric motor and when the motor is powered, 
the wheel is set in motion, pulling the rope and in 
turn lifting the elevator car to the desired floors. 
The wheel is usually placed in the machine room, 
constructed on the highest floor of the building. 
The speed of the wheel and rope coordination is 
increased by adding a counterweight to one end of 
the rope (the other end is attached to the car).
The traction elevators are further divided into three 
types, such as;
• Geared Traction: These have a gearbox attached 

to the powered electric motor. This increases the 
speed, making the elevator move up to, almost 
500 ft/min.

• Non-Geared Traction: These do not have a 
gearbox, but the wheel is directly attached to 
the motor, increasing the speed of the elevator 
to about 200 ft/min.

• Non-Machine Room Elevators: Usually a 
machine room is needed to accommodate the 
motor and the wheel, but these do not possess 
it. They have the motor and the wheel placed 
directly over the elevator shaft as it is more 
convenient to access in case of repairs, and you 
don’t have to dedicate an entire room to it.

• Meanwhile, some companies have also 
introduced cable less cars that run on magnetic 
propulsion and are faster by travel time. One is 
installed at the Taipei 101 building in Taiwan, 
where the lift travels at 37.7mph.

• We also see solar energy usage today, thus 
a lift that is wholly based on solar power has 
become somewhat acceptable for saving high 
power consumption from elevator operation. 
Some companies around the world have also 
introduced rope-free system which takes 
architectural behavior to new levels in their 
designs by concerns about elevator shaft height 
and vertical alignment. In cables less cars, 
manufacturers use a multi-level brake system 
with inductive power where smaller shafts are 
required than conventional elevators and save 
around 25% of a building’s usable space.

Archive.org. (2019). Full text of “Elevators, hydraulic and electric; a complete 
hand book ... a series of questions and answers follows. Designed for the use 
of engineers and operators”. [online] Available at: https://archive.org/stream/
elevatorshydraul00swiniala/elevatorshydraul00swiniala_djvu.txt [Accessed 9 
Jun. 2019].

Graphic from ThyssenKrupp showing traditional, dou-
ble-decker, and twin elevator.

Traction elevator diagram
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CORE - ELEVATOR TYPES - HYDRAULIC ELEVATORS

This type of elevator has a slightly slower mechanism, 
which includes a piston placed at the bottom of the 
elevator. This piston is controlled by an electric 
motor and its job is to push the elevator car up or 
down when the specific floor buttons are pressed. 
However, this is a very slow process and thus, the 
maximum speed of travel is 200 ft/min. The electric 
motor is accommodated in a machine room which 
is built in the lowest level of the building, unlike the 
traction elevators. These types of elevators are used 
for smaller buildings with less than 10 floors.
Like the traction, there are different types of 
elevators in hydraulic as well. These are;
• Conventional: This type includes a sheave or a 

pulley that extends further below the elevator pit, 
and this provides support to the elevator while it 
is descending. The speed however is reduced 
to 60 ft/min because of this extra retraction 
provided to the piston.

• Non-Hole Hydraulic: The hydraulic elevators 
usually have a hole below the pit for faster 
movement, but these types don’t possess it 
because their piston is on, either side of the car. 
Because of this, the speed is brought down to 
20 ft/min which is very slow.

• Roped: These include the piston as well as a 
rope on a wheel to move the elevator, due to 
which the speed is increased to about 60 ft/min.

Archive.org. (2019). Full text of “Elevators, hydraulic and electric; a complete 
hand book ... a series of questions and answers follows. Designed for the use 
of engineers and operators”. [online] Available at: https://archive.org/stream/
elevatorshydraul00swiniala/elevatorshydraul00swiniala_djvu.txt [Accessed 9 

Jun. 2019].

Pit of a hydraulic scenic elevator with metal grating bottom.

Hydraulic lift in Louvre

Conventional roped hydraulic diagram (but missing the 
govenor)
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CORE - ELEVATOR ENERGY EFFICIENCY

The desire to own a penthouse residence  was borne 
from the technological change from hydraulics to 
electric engines.

“Hydraulic elevators have a low initial cost and their 
ongoing maintenance costs are lower compared 
to the other elevator types. However, hydraulic 
elevators use more energy than other types of 
elevators because the electric motor works against 
gravity as it forces hydraulic fluid into the piston. A 
major drawback of hydraulic elevators is that the 
hydraulic fluid can sometimes leak, which can cause 
a serious environmental hazard. The environmental 
risk and high energy use are two main reasons that 
hydraulic elevators are not being installed as often 
as in the past.”
(https://www.archtoolbox.com/materials-systems/
vertical-circulation/elevatortypes.html)

Diagrams of different hydraulic elevator types.

Diagram of an electric elevator type.
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CORE - ELEVATOR GEOMETRY

Elevator geometry is defined by the relationship 
between the car and the architecture within or on 
which it’s traveling.

Historic examples of this began in 1889 at the Eiffel 
Tower where five double-decker elevators went into 
operation to bring visitors to the top. A hydraulic 
ramp powered the elevators. And the interior floors 
would be manually adjusted by an operator to 
ensure that the passengers were always seated 
parallel to the ground.

Another example of this is the circulation of 
the Gateway Arch in St. Louis, Missouri. The 
transportation solution that resulted operates 
more like a vertical tramway. Visitors enter one of 8 
carriages hanging from guide rails at one leg of the 
arch. As the carriage rises, it maintains an upright 
orientation thru tilting in the opposite direction of the 
rail.

In the future, several architecture firms, such as PLP 
Architecture and Foster + Partners, have proposed 
an electromagnetic  propulsion system that will 
allow passengers to travel along the building’s skin 
without compromising space on the interior.

The East Side Tower in Berlin will be the first building 
to contain horizontal elevators by Thyssenkrupp.

Section through Otis elevator at the Eiffel Tower. The 
floor sections were leveled by a operator as the car 

An artist’s depiction of the elevator system of the Gate-
way Arch in St. Louis. Each capsule car seats 5 people.

The Tulip by Foster + Partners visualizes elevators that 
can run directly on the curved facade of the tower.

7

BASE, TOP & FORM - Parametric

Parametric design

Thanks to highly advanced technologies, many 
skyscrapers in parametric design can be realized 
thesedays. There are many examples of parametric 
skyscrapers designed by brilliant architects such as 
Zaha Hadid, Daniel Libeskind. 
‘Morpheus’ located in Macau, designed by Zaha 
Hadid architecture, is called the first exoskeleton 
skyscraper in the world. The exoskeleton supports 
the building from outside and creates the interior 
spaces without vertical structures. 

Wangjing SOHO, Beijing (Zaha Hadid)

Reflection, Singapore (Daniel Libeskind)

Morpheus, Macau (Zaha Hadid)

6

BASE, TOP & FORM - Simple Geometry

Skyscraper in simple geometry

Many kinds of skyscrapers are designed in simple 
geometries. The most typical type is box-shaped 
skyscrapers like Seagram Building in Manhattan. 
Also there are other types of skyscrapers in 
simple geometries such as pyramid(Luxor Hotel), 
cylinder(Swiss Bank Building).

Seagram Building, New York

Luxor Hotel, Las Vegas

Swiss Bank Building, London

17

Metabolism architecture

Metabolism was an idea about architectural mega-
structures with features of biological growth. Sky-
scrapers designed based on metabolism has flex-
ibility to be changed. Structures and modules can 
be removed and added to the original building as 
time goes on.

BASE, TOP & FORM - Flexibility

Shizuoka Broadcasting System, Tokyo

Nakagin Capsule Tower, Tokyo

Yamanashi Cultral Hall
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BASE, TOP & FORM - Amusement

Amusements on skyscraper

Skyscrapers in cities like Las vegas and Macau 
which are famous for gambling industries, have 
unique amusement facilities to attract people. 
Visitors can do bungee jump on the top of Macau 
tower and there are even skyscrapers have thrilling 
amusement rides on their rooftops.

Macau Tower

Studio City, Macau

Stratosphere Hotel, Las Vegas
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PROGRAM & PUBLIC SPACE - Aquarium

Water has been widely considered a source of life 
and energy, and the hidden beauty of the underwater 
world has always attracted the attention of users. 
Aquariums, in this case, are considered to exude 
a soothing atmosphere, being especially helpful 
in otherwise stressful environments. Hence why, it 
is of no surprise that aquariums have been widely 
adapted by architects as an important piece of their 
final project. 

Specially designed aquariums are created as part 
of interior decorations of each working and living 
space. Nowadays, they are not only considered 
as habitat for fish, but as an entire work of art 
and important piece of the project. Fish displayed 
tend to be of very bright colors, creating a positive 
atmosphere and an ambiance that tells clientele 
that they are in an upscale establishment where 
great care is taken to maintain the decor.

AquaDom, Berlin, Germany

Dubai Mall, Dubai, UAE

Dubai Mall, Dubai, UAE
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PROGRAM & PUBLIC SPACE - Kids Playground

Community playgrounds offer a multitude of 
benefits that go far beyond aesthetics and giving 
kids something fun to do. They are the heart of a 
community and an indispensable gathering space 
that can benefit everyone, improving the overall 
mental and physical health of young people through 
activity and social interaction.

A playground with a unique and innovative design 
can be a destination, attracting families and visitors 
from all over. Themes and imaginative concepts 
create a one of a kind experience that is a focal 
point for the community which at the same time 
provides an economic impact with increased foot 
traffic on buildings.

What is interesting about playgrounds is that they 
can be found in many styles and many settings. In 
countries around the world, architects are becoming 
increasingly innovative to create environments 
where children can explore their imaginations. 
Today, playgrounds can float entirely, have multiple 
layers or present the same attractions on an entire 
vertical setting.

Galaxcity, Tokyo, Japan

The Wallholla Playground, United States

Muzeiko, Sofia, Bulgaria
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STRUCTURE

27

BASE, TOP & FORM - Top Geometric Form

Comparing to parametric and irregular shape of 
top, using geometric form on the top of a skyscraper 
provides architects a chance to persue logical and 
geometric beauty. It is comparatively easier to make 
it dedicate and elequent, and becomes a focal point 
of the tower. In addition, on the top level it provides 
an amazing 360 degree panoramic-view hall or 
observatory. Similar examples can be found like the 
Swiss Bank by Norman Foster in London and the 
Torre Agbar by Jean Novel in Barcelona.

China Resource Tower, KPF

China Resource Tower, KPF

China Resource Tower, KPF
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BASE, TOP & FORM - Mechanical Roof

There are some cases the top of skyscrapers 
are used for mechanical installation such as air 
ventilation, signal radiator and receiver, which 
cannot be accessed by people. For example, the 
HSBC Hong Kong Bank, Bank of China in Hong 
Kong and the Taipei 101. And still, the mechanical 
roof can shape the skyline and become a focal point 
of the skyscraper design. Sometimes they are used 
to create conceptual symbols for people to imagine 
and understand.

Hong Kong Bank, Norman Foster

Bank of China, I. M. Pei

Taipei 101, Li Zuyuan
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SKIN - USABILITY

Usability of the facade is a quality attribute that 
assesses how the user interacts with the skin of the 
building. It refers to design functionality and whether 
the user interacts the way it was designed. 

The way the user interacts with the skin of the 
building is extremely variable and depends of 
multiple factors such as context, appropriation, 
design and program

Nowadays we can find this term expressed in 
a lot of different ways. Such differences relays in 
the relationship between the user and the facade, 
whether It is only a separation between the inside 
and outside, or it becomes an extension the own 
private space or is it design to behave differently 
among the project.

The buildings and skyscrapers at Hudson yards are 
a good example of facades that are inaccessible 
to users. Only a very few portion of these users 
have the rights to use this facade as something 
more than a technical and functional exterior layer.  
In contrast, the social dynamics of a lot of social 
housing provides plenty of options for users to use 
the exteriors in a range of socially diverse actions. 

Contemporary projects such as the Distrito Vera 
by Opus Estudio understands this usability of the 
facade as a merge between controlled technicality 
and social interactions. Therefore the facade 
becomes an additional architectonic element that 
provides benefits to the users. 

Hudson Yards

Social housing

Distrito Vera. Opus Estudio. 2022 (Projected) 

Architectural Design Usability For Everyone. Maria 
Lorena Lehman.
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SKIN - PERMEABILITY

Permeability is a geometric, material and urban 
characteristic that allows close and crossed 
relationships with the environment, the weather 
and the context. Moreover, besides being a tectonic 
element it’s a term that describes the functioning of 
ecosystems and communities tied to architecture. 

Although the term permeability has always existed 
in relation to architecture, nowadays it has become 
more and more valuable as it tends to give the 
architect the capability to relate to the user and 
climate as well as a tool to create constantly 
changing projects. 

The concept and grade of the permeability of a 
building has changed drastically since the first 
skyscraper appeared, the appearance of new 
technologies have created the tools to make 
architecture every time more permeable in order 
to comply with the recent common concerns about 
climate crisis and overpopulation. 

The relationship between buildings, their context 
and the exterior had never been more important, 
making the term to be every time more relevant.

33 Thomas Street. John Carl Warnecke. 1974

Beirut Terraces. Herzog & De Meuron. 2015

 486 Mina el hosn tower. LAN Architecture. 

Permeabilidad. Plan:B. Felipe Mesa + Federico 
Mesa. 2013
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STRUCTURE - CORE AND OUTTRIGGER STRUCTURAL SYSTEM

Outrigger systems have come into widespread use 
in supertall buildings constructed since the 1980s. 

Outrigger are rigid horizontal structures designed to 
improve building overturning stiffness and strength 
by connecting the core or spine to closely spaced 
outer columns. The central core contains shear walls 
or braced frames. Outrigger systems functions by 
tying together two structural systems (core system 
and a perimeter system), and render the building to 
behave nearly as composite cantilever. Not only does 
the outrigger system decline building deformations 
resulting from the overturning moments but also 
greater efficiency is achieved in resisting forces.

Shanghai World Financial Center, KPF

Core and outrigger structural system diagram

Core and outrigger structural system diagram
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STRUCTURE - COUPLED WALL SYSTEM

Coupled wall system composed of two or more 
interconnected shear walls. And shear walls 
connected at the floor levels by beam or stiff 
slabs. The effect of the shear-resistant connecting 
members is to cause the sets of walls to behave 
in their partly as a composite cantilever, bending 
about the common centroidal axis of the walls.

The system is suitable for buildings up to 40 storey 
height.

Coupled wall system

The diagram of coupled wall system

Reinforcement detailing of coupling beam 
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PROGRAM & PUBLIC SPACE - Residential

The Council on Tall Buildings and Urban Habitat 
defines a residential building as one where 85 
percent or more of its total floor area is dedicated to 
residential usage.

The tallest residential skyscraper in the world is 432 
Park Avenue in New York City, United States. It was 
topped out at a height of 426 metres (1,398 ft) in 
2014. Buildings currently under construction such 
as World One in Mumbai India, which is planned 
to be 442 metres (1,450 ft), and Diamond Tower in 
Jeddah, Saudi Arabia, with the planned height of 
432 metres (1,417 ft) will exceed the current record 
holder.

Empire State Building

Sectional Relationship of apartments in a skyscraper

Vertical Village in Beirut, Herzog & De Meuron
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PROGRAM & PUBLIC SPACE - Food & Beverage

The food and beverages sector will be involved 
in processing raw food materials, packaging, and 
distributing them. This includes fresh, prepared 
foods as well as packaged foods, and alcoholic 
and nonalcoholic beverages. Any product meant for 
human consumption, aside from pharmaceuticals, 
passes through this industry.

Food & Beverage spaces, Gensler

Food & Beverage area opening up to a large atrium

The Water Discus, Dubai, UAE
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SKIN - FLEXIBILITY

- The quality of bending easily without breaking.

Each floorplate at the Caya Tower is slightly 
rotated against the story below it, resulting in a 
full 90-degree twist over the course of the tower’s 
307-meter rise. The benefits of this unique form, 
besides the aesthetic ones, are manifold. Wind 
load and solar heat gain are reduced compared 
to a rectilinear building of the same height, and a 
greater number of tenants are afforded desirable 
views of the nearby marina and gulf.

The structural flexibility can be defined as the 
property of the building structure to accommodate 
any changes in use by providing sufficient space as 
well as load-carrying capacity and letting changes 
in one more of the building layers without the 
requirement to change the structure itself. 

As explained on Victor Enrich’s website: “Enrich sets 
himself the duty to witness the gravity of the urban 
soul while it changes from an understood shape 
into an intellectual experiment, always through a 
permeable decay towards the assumption of the 
volume, expelling newborn shapes as if they were 
already elderly.”

Skidmore, Owings & Merrill. SOM. Caya Tower, 
Dubai. 2013
Architect Javed. Building Stiffness and Flexibility. 
October 2011
Enrich, Victor. Arch Daily. Photographer Victor 
Enrich Reshapes an Existing Hotel, 88 Times. 
January 2014

Caya Tower, Dubai - 2013

Stiffness Diagram

Flexible Building by Victor-Enrich - 2014
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SKIN - NETWORK

- An arrangement of intersecting horizontal and 
vertical lines. 

- A group or system of interconnected people or 
things.

LED Skins can also turn buildings into communicative 
interfaces. Images, videos, brand communication, 
artistic content with dynamic effects - the media 
façade is a new and attractive way to communicate 
with users of the space.

The “mashrabiya” is a popular form of wooden lattice 
screen found in Islamic architecture as a device for 
achieving privacy while reducing glare and solar 
gain. Aedas have reinterpreted the concept of the 
mashrabiya at the Al Bahr towers by developing 
a series of translucent umbrella-like components 
which open and close in response to the movement 
of the sun.

MVRDV stacked the retail blocks of Taipaei Twin 
Towers in such a way that at their centres public 
atriums are created, which allow for a natural 
ventilation system. Outside, escalators and 
walkways connect the terraces on top of the retail 
blocks together, and provide alternative access to 
the stores, making a vertical shopping experience 
that rewards exploration. An elevated walkway 
that connects the station with the surrounding 
destinations will also become the spine of the area. 
Currently two design variations of this element are 
possible: one that runs straight through the site, 
and another that runs close to the facades of the 
new buildings, connecting with the larger network 
of escalators and walkways.

Lameyre, Natacha. Lighting Pihilips. Media façade 
as a communication tool.
Aedas. The Plan. International Architecture. 2012
Maas, Winy. MVRDV. Taipei Twin Towers. 2018

Media Facade Implantation by Philips Lighting

Al Bahr Towers, AbuDhabi - 2012

Taipei Twin Towers by MVRDV - 2018
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STRUCTURE - INNOVATION: RASTER FAÇADE PRECAST CONCRETE SYSTEM

The raster façade is a load-bearing precast con-
crete frame that eliminates interior columns, allow-
ing floor-to-ceiling glass by way of triple-glazing with 
exterior retractable protective louvers. It also gener-
ates more usable floor area than other systems. 

This innovation shows that load-bearing precast 
concrete offers an alternative to the glass curtain 
wall for tall building construction.

The Tour Total, Barkow Leibinger, Berlin

The facade system diagram of The Tour Total’ s facade

The facade system of The Tour Total
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STRUCTURE - INNOVATION:MEGATRUSS SEISMIC ISOLATION STRUCTURE

Megatruss sesmic isolation structure system is 
employed to achieve to build up a office tower on 
the hall which requires large open space. The gaint 
trusses being composed of maga-trusses and belt 
trusses support all the building weight above them 
and transfer the load to the outside of the hall.

Nakanoshima Fetival Tower, Nikken sekkel ltd, Osaka

Load transfer of Megatruss seismic isolation structure 

Section of crossing sturucture and building
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CORE - ELEVATOR TYPES - TRACTION ELEVATORS

The first type of elevators are known as traction 
elevators, and they function with the help of a rope 
that passes over a wheel. This wheel is attached to 
an electric motor and when the motor is powered, 
the wheel is set in motion, pulling the rope and in 
turn lifting the elevator car to the desired floors. 
The wheel is usually placed in the machine room, 
constructed on the highest floor of the building. 
The speed of the wheel and rope coordination is 
increased by adding a counterweight to one end of 
the rope (the other end is attached to the car).
The traction elevators are further divided into three 
types, such as;
• Geared Traction: These have a gearbox attached 

to the powered electric motor. This increases the 
speed, making the elevator move up to, almost 
500 ft/min.

• Non-Geared Traction: These do not have a 
gearbox, but the wheel is directly attached to 
the motor, increasing the speed of the elevator 
to about 200 ft/min.

• Non-Machine Room Elevators: Usually a 
machine room is needed to accommodate the 
motor and the wheel, but these do not possess 
it. They have the motor and the wheel placed 
directly over the elevator shaft as it is more 
convenient to access in case of repairs, and you 
don’t have to dedicate an entire room to it.

• Meanwhile, some companies have also 
introduced cable less cars that run on magnetic 
propulsion and are faster by travel time. One is 
installed at the Taipei 101 building in Taiwan, 
where the lift travels at 37.7mph.

• We also see solar energy usage today, thus 
a lift that is wholly based on solar power has 
become somewhat acceptable for saving high 
power consumption from elevator operation. 
Some companies around the world have also 
introduced rope-free system which takes 
architectural behavior to new levels in their 
designs by concerns about elevator shaft height 
and vertical alignment. In cables less cars, 
manufacturers use a multi-level brake system 
with inductive power where smaller shafts are 
required than conventional elevators and save 
around 25% of a building’s usable space.

Archive.org. (2019). Full text of “Elevators, hydraulic and electric; a complete 
hand book ... a series of questions and answers follows. Designed for the use 
of engineers and operators”. [online] Available at: https://archive.org/stream/
elevatorshydraul00swiniala/elevatorshydraul00swiniala_djvu.txt [Accessed 9 
Jun. 2019].

Graphic from ThyssenKrupp showing traditional, dou-
ble-decker, and twin elevator.

Traction elevator diagram
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CORE - ELEVATOR TYPES - HYDRAULIC ELEVATORS

This type of elevator has a slightly slower mechanism, 
which includes a piston placed at the bottom of the 
elevator. This piston is controlled by an electric 
motor and its job is to push the elevator car up or 
down when the specific floor buttons are pressed. 
However, this is a very slow process and thus, the 
maximum speed of travel is 200 ft/min. The electric 
motor is accommodated in a machine room which 
is built in the lowest level of the building, unlike the 
traction elevators. These types of elevators are used 
for smaller buildings with less than 10 floors.
Like the traction, there are different types of 
elevators in hydraulic as well. These are;
• Conventional: This type includes a sheave or a 

pulley that extends further below the elevator pit, 
and this provides support to the elevator while it 
is descending. The speed however is reduced 
to 60 ft/min because of this extra retraction 
provided to the piston.

• Non-Hole Hydraulic: The hydraulic elevators 
usually have a hole below the pit for faster 
movement, but these types don’t possess it 
because their piston is on, either side of the car. 
Because of this, the speed is brought down to 
20 ft/min which is very slow.

• Roped: These include the piston as well as a 
rope on a wheel to move the elevator, due to 
which the speed is increased to about 60 ft/min.

Archive.org. (2019). Full text of “Elevators, hydraulic and electric; a complete 
hand book ... a series of questions and answers follows. Designed for the use 
of engineers and operators”. [online] Available at: https://archive.org/stream/
elevatorshydraul00swiniala/elevatorshydraul00swiniala_djvu.txt [Accessed 9 

Jun. 2019].

Pit of a hydraulic scenic elevator with metal grating bottom.

Hydraulic lift in Louvre

Conventional roped hydraulic diagram (but missing the 
govenor)
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CORE - ELEVATOR ENERGY EFFICIENCY

The desire to own a penthouse residence  was borne 
from the technological change from hydraulics to 
electric engines.

“Hydraulic elevators have a low initial cost and their 
ongoing maintenance costs are lower compared 
to the other elevator types. However, hydraulic 
elevators use more energy than other types of 
elevators because the electric motor works against 
gravity as it forces hydraulic fluid into the piston. A 
major drawback of hydraulic elevators is that the 
hydraulic fluid can sometimes leak, which can cause 
a serious environmental hazard. The environmental 
risk and high energy use are two main reasons that 
hydraulic elevators are not being installed as often 
as in the past.”
(https://www.archtoolbox.com/materials-systems/
vertical-circulation/elevatortypes.html)

Diagrams of different hydraulic elevator types.

Diagram of an electric elevator type.
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CORE - ELEVATOR GEOMETRY

Elevator geometry is defined by the relationship 
between the car and the architecture within or on 
which it’s traveling.

Historic examples of this began in 1889 at the Eiffel 
Tower where five double-decker elevators went into 
operation to bring visitors to the top. A hydraulic 
ramp powered the elevators. And the interior floors 
would be manually adjusted by an operator to 
ensure that the passengers were always seated 
parallel to the ground.

Another example of this is the circulation of 
the Gateway Arch in St. Louis, Missouri. The 
transportation solution that resulted operates 
more like a vertical tramway. Visitors enter one of 8 
carriages hanging from guide rails at one leg of the 
arch. As the carriage rises, it maintains an upright 
orientation thru tilting in the opposite direction of the 
rail.

In the future, several architecture firms, such as PLP 
Architecture and Foster + Partners, have proposed 
an electromagnetic  propulsion system that will 
allow passengers to travel along the building’s skin 
without compromising space on the interior.

The East Side Tower in Berlin will be the first building 
to contain horizontal elevators by Thyssenkrupp.

Section through Otis elevator at the Eiffel Tower. The 
floor sections were leveled by a operator as the car 

An artist’s depiction of the elevator system of the Gate-
way Arch in St. Louis. Each capsule car seats 5 people.

The Tulip by Foster + Partners visualizes elevators that 
can run directly on the curved facade of the tower.

S
K

Y
S

C
R

A
P

E
R

D
IC

T
IO

N
A

R
Y

 
G

S
A

P
P

 -
 A

d
va

n
ce

d
 A

rc
h

it
ec

tu
ra

l D
es

ig
n

 S
tu

d
io

 
P

ro
f. 

D
an

 W
o

o
d

 a
n

d
 M

au
ri

zi
o

 B
ia

n
ch

i M
at

ti
o

li
TA

 C
ec

ili
a 

G
o

n
za

le
ez

-R
u

b
io

S
u

m
m

er
 2

01
9

BASE, TOP
&

FORM

15

Atriums of skyscrapers

While offices need large, deep floor plates for 
workers and equipment and many elevators to 
handle the traffic, hotels need only a shallow 
perimeter of rooms oriented outward to the view. 
The success of the Jin Mao tower in Shanghai, 
completed in 1999, established the popularity of 
the atrium hotel with a dramatic central void that 
rises twenty or more stories. A separate bank of 
elevators serve these upper floors and open onto 
corridors that allow all guests to experience the 
vertiginous space as they walk to their rooms.1)

Leeza Soho Tower in Beijing has world’s largest 
atrium inside and it was one of the last design Hadid 
touched before her dead.

1) Skyscraper museum website_www.skyscraper.org

BASE, TOP & FORM - Atrium

Leeza Soho Tower, Beijing (Wolrd’s Largest Atrium)

Guangzhou IFC

Marriott Marquis, New York
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BASE, TOP & FORM - Rooftop Pool

World’s best infinity pool on rooftop

Marina sands bay hotel in Singapore has one of the 
most beautiful rooftop space in the world. On the 
top of the building, it has a fantastic rooftop space 
connecting three seperate buildings below. Also, in 
London, 600,000-liter infitiny pool with 360-degree 
view on the 55-story building is in motion. The floor 
of the pool is also transparent and visitors can see 
the swimmers. 

Skyscraper spilling pool during earthquake

As an aftermath of 6.3 earthquake hit Phillipines  
this April, the skyscraper in Manila spilt pool water 
over other buildings. The video posted on Youtube 
shows the cascade of pool water falling down from 
the top of the building. 

Marina Sands Bay Hotel, Singapore

Infinity London

Rooftop pool spilling over building during earthquake,
Manila
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PROGRAM & PUBLIC SPACE - Sports Court

During the last several decades sports complexes 
have transformed into recreational centers with 
multi-purpose adaptations. Simple adjustments 
in the sports facility design allow a single-use 
court to be turned into a gymnasium that can also 
accommodate volleyball, indoor tennis, racquetball, 
and various other athletic activities. Modern 
technology makes it possible to raise and lower 
basketball backstops and transform the specialized 
court into a multi-purpose sports facility. 

Nowadays, the boring, boxy look of sports 
facilities is replaced by spectacular facades and 
creative building designs. The athletic centers look 
integrated with the natural and built environment 
that surrounds them, and they have a lot of artistic 
flair and varying color themes.

For instance, sports brand Nike has created a full-
sized basketball court with motion-tracking and 
reactive LED visualisation technology built into the 
floor to help American star Kobe Bryant teach his 
moves to young players in Shanghai. The court can 
lay out sets of moves for individual people, create 
drills based on Bryant’s training programme that 
are adapted for the court, and respond to mistakes 
as well as display performance stats. When not in 
use for training and games, the LED surface can 
display almost any combination of moving images, 
graphics and colours.

Hotel X, Toronto, Canada

Nike’s LED Interactive Court, Shanghai, China

Burj Al Arab Tennis Court, Dubai, UAE
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PROGRAM & PUBLIC SPACE - Religious Space

Religious architecture is a religious architectural 
practice focused on the design and construction 
of places of worship, such as churches, mosques, 
synagogues, and temples. Many cultures devoted 
considerable resources to their sacred architecture 
and places of worship. 

Religious and sacred spaces are amongst the 
most impressive and permanent monolithic 
buildings created by humanity. Conversely, sacred 
architecture as a locale for meta-intimacy may also 
be non-monolithic, ephemeral and intensely private, 
personal and non-public.

Sacred, religious and holy structures often evolved 
over centuries and were the largest buildings in 
the world, prior to the modern skyscraper. While 
the various styles employed in sacred architecture 
sometimes reflected trends in other structures, these 
styles also remained unique from the contemporary 
architecture used in other structures. 

The Pantheon in Rome, Italy; a space for all religions

Axon showing the structural system of the dome

Contempory religious space by Zaha Hadid Architects
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SKIN - INTEGRATION 

- The action or process of integrating from inside to 
outside & vice versa.

The New Museum is clad in a seamless, anodized 
expanded aluminum mesh chosen by SANAA to 
emphasize the volumes of the boxes while dressing 
the whole of the building like a strong body in a 
delicate, filmy, softly shimmering skin. With windows 
just visible behind this porous scrim-like surface 
(achieved with a common material never before 
employed to clad major a building façade), the 
structure appears as a single, coherent, and even 
heroic form that is nevertheless mutable, dynamic, 
and animated by the changing light of day.

Contained within a bright red box, the gallery rises 
gradually to connect the upper four floors and is 
visible through the translucent, milled glass facade, 
its gentle pace contrasting with the activity of the city 
and traffic outside. In a flexible spatial arrangement, 
the exhibition space can be extended at any given 
floor by parking the moving room, whereupon an 
additional lift and stairs provide alternative routes 
up through the building. 

To break-up the tendency towards repetition and 
anonymity in high-rise buildings, 56 Leonard Street 
was developed from the inside-out. The project 
began with individual rooms, treating them as 
“pixels” grouped together on a floor-by-floor basis. 
These pixels come together to directly inform the 
volume and to shape the outside of the tower. From 
the interior the experience of these pixels is like 
stepping into a series of large bay-windows.

SANNA. New Museum. The New Building Museum. 
2007
Foster + Partners. Sperone Gallery. 2010
Herzog de Meuron. 56 Leonard Street. 2017

New Museum, New York, NY - 2007

Sperone Gallery, New York, NY - 2010

56 Leonard, New York, NY - 2017
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SKIN - WINDOWS

- An opening in the wall or roof of a building or 
vehicle that is fitted with glass or other transparent 
material in a frame to admit light or air and allow 
people to see out.

Adjaye Associates’ design celebrates the building’s 
lower Manhattan context with a hand-cast concrete 
façade evocative of the masonry craftsmanship of 
the neighbourhood’s historic highrises. Rhythmic, 
large-scale arched windows, inspired by the 
mercantile structures that once populated the area, 
establish the building’s bold silhouette and ensures 
natural light reaches deep into the interiors.

111 West 57th development will be a combination 
of the original landmarked Steinway building 
designed in 1925 by Warren & Wetmore, and a new 
tower addition designed by our collaborators SHoP 
Architects on the adjacent site with interior design 
by Studio Sofield. The project will feature full floor 
and duplex apartments with 360-degree views and 
unparalleled views of Central Park. Topping out at 
over 1,400 feet, when completed it will be among 
the tallest towers in the city and the most slender 
skyscraper in the world.

Adjaye, David. Adjaye Associates. 130 William. 
2020
JDS Development. 111 West 57th Street. 2021

The Fitzroy, NewYork, NY - 2018

130 William, New York, NY - 2020

111 West 57th, New York NY - 2021
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BASE, TOP & FORM - Connected Roof For Leisure

Connected roof is becoming more and more a 
popular topic in skyscraper design. It maximizes 
utilization of the panoramic view on the top level 
to provide entertainment and tourism services. In 
addition, it provides a more impressive image of a 
city landmark instead of segregated buildings.  For 
residential buildings, the connected roof provides a 
platform for outdoor activities such as running for 
residents  so as to create a more energetic and 
healthy community.

The Sands, Moshe Safdie

Chongqing Raffles City, Moshe Safdie

The Pinnacle, Moshe Safdie
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BASE, TOP & FORM - Terrace On Top

The utilization of upper levels, especially in the 
case of apartment buildings has been one of the 
interesting results of the set-back regulation. In the 
early 20th century, the penthouse on the roof of 
the building contained only the elevator machinery, 
the tanks and, occationally, living quarters for the 
janitor . The effect of stepping back the building was 
to draw more attention to the uppermost floor ; roof 
spaces began to be planned on a larger scale as 
servants “ quarters ; a few adventurous individuals 
began to lease some of these floors , throw two or 
three of the diminutive rooms together and produce
apartments which rather surprised their friends.

The advantages which were in fact inherent in 
such locations-increased privacy , exposure , light 
and air , as well as use of an outdoor space-were 
increasingly appreciated ; architects began to plan 
them in advance for use as apartments and , in 
course of time , realtors appreciated the point-that 
is to say , rents were steeply raised and , at the 
present moment , the erstwhile janitor’s quarters 
have become the most expensive rentable space 
in the building .
The use of terraces , fortunately begun , will , without 
doubt , increase as time goes on , the trend leading 
to porticoes which will demand a greater share of 
the architects attention.

- Cited from Metropolis of Tomorrow

Metropolis of Tomorrow

Metropolis of Tomorrow

The Sipral, BIG
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SKIN
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STRUCTURE - SHEAR WALL SYSTEM

Shear wall a continuous vertical wall constructed 
from reinforced concrete or masonry wall. Shear 
walls withstand both gravity and lateral loads, and 
it acts as narrow deep cantilever beam. Commonly, 
it is constructed as a core of buildings. It is highly 
suitable for bracing tall buildings either reinforced 
concrete or steel structure. This because shear 
walls have substantial in plane stiffness and 
strength. Shear wall system is appropriate for hotel 
and residential buildings where the floor-by floor 
repetitive planning allows the walls to be vertically 
continuous. It may serve as excellent acoustic and 
fire insulators between rooms and apartments. 

shear wall structural system can be economical up 
to 35 stories building structure. It needs not to be 
symmetrical in plan, but symmetry is preferred in 
order to avoid torsional effects.

Shear wall system diagram

National Commercial Bank, SOM

Williams Tower, Philip Johnson
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STRUCTURE - RIGID FRAME STRUCTRAL SYSTEM

In rigid frame structure, beams and columns are 
constructed monolithically to withstand moments 
imposed due to loads. Members of rigid frame 
system withstand bending moment, shear force, 
and axial loads. 

Advantages of rigid frame include ease of 
construction, labors can learn construction skills 
easily, construct rapidly, and can be designed 
economically. And it is the likelihood of planning 
and fitting of windows due to open rectangular 
arrangement. A disadvantage is that the self-weight 
is resisted by the action from rigid frames.

It is suitable for reinforced concrete buildings. It 
may be used in steel construction as well, but the 
connections will be costly. Normally 20 to 25 storey 
buildings can be constructed using rigid frame 
system. 

Burj Khalifa, SOM

Lever House, SOM

330 North Wabash, Ludwig Mies van der Rohe
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PROGRAM & PUBLIC SPACE - Retail

Retail refers to the activity of selling goods or 
services to end-users or consumers. In some 
jurisdictions or regions, legal definitions of retail 
specify that at least 80 percent of sales activity 
must be to end-users. 

Retail markets have existed since ancient times. 
Archaeological evidence for trade, probably 
involving barter systems, dates back more than 
10,000 years. As civilizations grew, barter was 
replaced with retail trade involving coinage. Selling 
and buying are thought to have emerged in Asia 
Minor (modern Turkey) in around the 7th millennium 
BCE.

The retail format (also known as the retail formula) 
influences the consumer’s store choice and 
addresses the consumer’s expectations. At its most 
basic level, a retail format is a simple marketplace, 
that is; a place where services and goods are 
exchanged.  Retail stores in a skyscraper  could 
revitalize the public interface of the building as  
shops attract people to the area.

Public Interface optimizs as the tower meets the street

Sectional relation of the retail spaces and the public

Interactive commercial spaces within a skyscraper
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PROGRAM & PUBLIC SPACE - Auditorium

Auditoriums are spaces designed to enable an 
audience to watch and hear performances. For movie 
theatres, the number auditoriums is expressed as 
the number of screens. Auditoriums can be found 
in theaters, community halls, and entertainment 
venues, and may be used for presentation, 
rehearsal, performing, arts productions, or as a 
learning space. 

The audience in a modern theatre are usually 
separated from the performers by the proscenium 
arch, although other types of stages are widespread.
The futuristic possibilities for the auditorium would 
be that it will encourage further public interaction 
among the occupants of the skyscraper .Contemporary auditorium interior

Section Axon of auditorium and supporting spaces

Example of innovative auditorium design
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SKIN - WIND RESISTANCE

A wind resis tant build ing design pro tects a struc-
ture by trans fer ring the lat er al forces that attack the 
walls and diaphragms (roof, floor, and shear walls) 
towards the foun da tion and ulti mate ly into the ground. 

Wind resis tant design also pre vents dam age 
to the exte ri or of the build ing from fly ing debris.
A structure’s abil i ty to resist lat er al and uplift loads 
depends on a build ing hav ing a con tin u ous load path. 

A con tin u ous load path uses wood, met al con-
nec tors, fas ten ers and shear walls* to con nect 
the roof, walls, floors and foun da tion. The con-
tin u ous load path ensures that when a load 
or force attacks a build ing, the load will move 
toward the foun da tion and into the ground. 

With out a strong con tin u ous load path that holds 
togeth er the roof, walls, floors and foun da tion, a 
build ing can fail or col lapse dur ing extreme winds.

Burj Khalifa. SOM. 2009

Wind resistance diagram

Wuhan Greenland Center. Adrian Smith + Gordon Gill 
Architecture. 
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SKIN - SOLAR POWER

Solar power is the conversion of energy from sunlight 
into electricity, either directly using photovoltaics, 
indirectly using concentrated solar power, or a 
combination. 

Solar, cells are electronic devices that essentially 
convert the solar energy of sunlight into electric 
energy or electricity. 

Solar cells convert energy as long as there is sunlight. 
In the evenings and during cloudy conditions, the 
conversion process diminishes. It stops completely 
at dusk and resumes at dawn. Solar cells do not 
store electricity, but batteries can be used to store 
the energy.

The CIS Tower is an office skyscraper on Miller 
Street in Manchester, England. It was completed 
in 1962 and rises to 387 feet (118 m) in height. 
The tower remained as built for over 40 years until 
maintenance issues on the service tower required 
an extensive renovation which included covering its 
facade in photovoltaic panels.

 LA school. brooks + scarpa. 

The CIS Tower. Gordon Tait of Burnett, Tait & Partners, 

Wood Skyscraper. C.F. Møller. 

Solar power in building design. Peter Gevorkian. 
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STRUCTURE - MEGAFRAME STRUCTURE

Megaframe structure is widely used for building 
rise above 60 stories. It utilizes mega columns 
to compromise the chords of oversized braced 
frames at building corners. It is linked by multi-story 
trusses at every 15-20 story intervals and is often at 
mechanical floor levels. 

The Leadenhall Building, Rogers Stirk Harbour + Partners

Hotel de Las Artes, SOM

85 Sky Tower, Chu-Yuan Lee
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STRUCTURE - HYBRID STRUCTURAL SYSTEM

Hybrid structural system is the combination of two 
or more of basic structural forms either by direct 
combination or by adopting different forms in differ-
ent parts of the structure.

The system can be used for the buildings of as 
high as 300m. And hybrid system can be used for 
the construction of buildings with maximum 150m 
height in seismic regions.

The structure of Cheung Kong Centre is a combi-
nation of core wall and composite column external 
frame. The Tianjin CTF Finance Centre uses core, 
moment frame, columns and trusses to recieve the 
stabilization.Cheung Kong Centre, Cesar Pelli & Associates

Innovation of hybrid struture 

The Tianjin CTF Finance Centre, Tian Jin, SOM, 2018 
(530m)
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CORE - TYPES - SPLIT CORE

The Split core divides the core with a central space; 
all components of the core are accessed from bthis 
central space. This eliminates the need for any 
peripheral access corridor and lease space can 
extend right up to the walls of the core elements. 
The Split Core can be divided in any number of 
ways. It should be noted that this increases the 
depth of the core and therefore the size of the floor 
plate. The lease area can here too be divided but 
access must still be maintained to two
means of egress in case of fire.

Advantages and limitations of offset core:
• Provides equidistant circulation for users and 
services
• Offers equal modules of rentable spaces.
• Offers natural light from all four sides.
• Depending upon the leasing depth and structural 
system may provide column free spaces.
• Due to two or more cores the requirement of 
services increases. Two cores require two
numbers of fire escape staircases.

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Split Core diagram

Split Core diagram
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CORE - TYPES - OFF-SET CORE

The off Set-Core places the core off center creating 
differing lease depths. This provides more but 
unequal leasing options.
Advantages and limitations of offset core:
• Do not provide equidistant circulation for users 
and services
• Offers unequal modules of rentable spaces.
• Offers natural light from all four sides.
• Offers greater number of leasing options.
• Depending upon the leasing depth and structural 
system, the part with greater leasing depth need 
not provide column free spaces.  

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Off- Set Core diagram

Off- Set Core diagram
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CORE - ELEVATOR CULTURE

While the presence of the elevator has become 
ubiquitous, its social implications are still in flux. 
Where did elevator music come from? Who made 
the first elevator pitch? Why is there a hashtag for 
elevator selfies?

For the cinema, the elevator is an optimum setting. 
It offers the viewer an everyday scenario with the 
doors adding an element of surprise.

When filmmakers shoot an elevator scene, the 
elevator is spun on a lazy Susan-esque platform, 
so that the character can disembark onto a different 
set.  

This fictional horizontal movement almost makes 
the elevator‘s transportation element more felt. 
When you enter a ‘real’ elevator in a building, you 
hardly think about the dark tunnel you are moving 
in.

Adding layers to the ‘real’ experience of an elevator 
ride, elevator  music (commonly referred to as 
Musak) originated in 1922 to calm first-time elevator 
riders. 
 To qualify as elevator music,  the melody needs to 
be simple, unobstrusive and transition smoothly in 
a loop.

As for the elevator pitch, there are two possible origin 
stories. One in which, the elevator ride is portrayed 
as a high-powered  individual’s short free periods of 
the day. And another in which, the elevator ride is 
used as a measure of time.

Not entirely sure who started the elevator selfie, but 
it must be a blend of where people feel comfortable 
looking in an elevator and the social media impulse 
to  always be going somewhere.

Spiderman 2, 2004: Elevator scene where Spiderman 
inexplicably loses his powers and has to take an eleva-

Willy Wonka and the Chocolate Factory, 1971: Wonka’s 
glass elevator traveling through the ceiling and whichev-

Lost in Translation, 2003: One silent moment encom-
passing the feeling of isolation.
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CORE - ELEVATOR THEORY

In the 1970s, Otis Elevator Company produced 
a series of advertisements that reimagined the 
standard architecture of the day.

In one example, Otis redesigned the airport  into a 
skyscraper, where each gate was a floor. The idea 
seemed to be that instead of waiting in stationary 
seats at your gate, people would pre-board an 
airplane cabin. Once the airplane lands and 
pulls into the cantilevered area, the arrival cabin 
would slide out as the plane refuels. And the next 
passenger cabin would be inserted.

In another example, Otis turns another traditionally 
horizontal building into a vertical one: the warehouse. 
This system has now been made real through  
Amazon. But at the time, it was revolutionary to be 
able to order and ship things through a computerized 
system.

John Berkey for Otis Elevator, 1975.

John Berkey for Otis Elevator.
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Atriums of skyscrapers

While offices need large, deep floor plates for 
workers and equipment and many elevators to 
handle the traffic, hotels need only a shallow 
perimeter of rooms oriented outward to the view. 
The success of the Jin Mao tower in Shanghai, 
completed in 1999, established the popularity of 
the atrium hotel with a dramatic central void that 
rises twenty or more stories. A separate bank of 
elevators serve these upper floors and open onto 
corridors that allow all guests to experience the 
vertiginous space as they walk to their rooms.1)

Leeza Soho Tower in Beijing has world’s largest 
atrium inside and it was one of the last design Hadid 
touched before her dead.

1) Skyscraper museum website_www.skyscraper.org

BASE, TOP & FORM - Atrium

Leeza Soho Tower, Beijing (Wolrd’s Largest Atrium)

Guangzhou IFC

Marriott Marquis, New York
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BASE, TOP & FORM - Rooftop Pool

World’s best infinity pool on rooftop

Marina sands bay hotel in Singapore has one of the 
most beautiful rooftop space in the world. On the 
top of the building, it has a fantastic rooftop space 
connecting three seperate buildings below. Also, in 
London, 600,000-liter infitiny pool with 360-degree 
view on the 55-story building is in motion. The floor 
of the pool is also transparent and visitors can see 
the swimmers. 

Skyscraper spilling pool during earthquake

As an aftermath of 6.3 earthquake hit Phillipines  
this April, the skyscraper in Manila spilt pool water 
over other buildings. The video posted on Youtube 
shows the cascade of pool water falling down from 
the top of the building. 

Marina Sands Bay Hotel, Singapore

Infinity London

Rooftop pool spilling over building during earthquake,
Manila
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PROGRAM & PUBLIC SPACE - Sports Court

During the last several decades sports complexes 
have transformed into recreational centers with 
multi-purpose adaptations. Simple adjustments 
in the sports facility design allow a single-use 
court to be turned into a gymnasium that can also 
accommodate volleyball, indoor tennis, racquetball, 
and various other athletic activities. Modern 
technology makes it possible to raise and lower 
basketball backstops and transform the specialized 
court into a multi-purpose sports facility. 

Nowadays, the boring, boxy look of sports 
facilities is replaced by spectacular facades and 
creative building designs. The athletic centers look 
integrated with the natural and built environment 
that surrounds them, and they have a lot of artistic 
flair and varying color themes.

For instance, sports brand Nike has created a full-
sized basketball court with motion-tracking and 
reactive LED visualisation technology built into the 
floor to help American star Kobe Bryant teach his 
moves to young players in Shanghai. The court can 
lay out sets of moves for individual people, create 
drills based on Bryant’s training programme that 
are adapted for the court, and respond to mistakes 
as well as display performance stats. When not in 
use for training and games, the LED surface can 
display almost any combination of moving images, 
graphics and colours.

Hotel X, Toronto, Canada

Nike’s LED Interactive Court, Shanghai, China

Burj Al Arab Tennis Court, Dubai, UAE
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PROGRAM & PUBLIC SPACE - Religious Space

Religious architecture is a religious architectural 
practice focused on the design and construction 
of places of worship, such as churches, mosques, 
synagogues, and temples. Many cultures devoted 
considerable resources to their sacred architecture 
and places of worship. 

Religious and sacred spaces are amongst the 
most impressive and permanent monolithic 
buildings created by humanity. Conversely, sacred 
architecture as a locale for meta-intimacy may also 
be non-monolithic, ephemeral and intensely private, 
personal and non-public.

Sacred, religious and holy structures often evolved 
over centuries and were the largest buildings in 
the world, prior to the modern skyscraper. While 
the various styles employed in sacred architecture 
sometimes reflected trends in other structures, these 
styles also remained unique from the contemporary 
architecture used in other structures. 

The Pantheon in Rome, Italy; a space for all religions

Axon showing the structural system of the dome

Contempory religious space by Zaha Hadid Architects
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SKIN - INTEGRATION 

- The action or process of integrating from inside to 
outside & vice versa.

The New Museum is clad in a seamless, anodized 
expanded aluminum mesh chosen by SANAA to 
emphasize the volumes of the boxes while dressing 
the whole of the building like a strong body in a 
delicate, filmy, softly shimmering skin. With windows 
just visible behind this porous scrim-like surface 
(achieved with a common material never before 
employed to clad major a building façade), the 
structure appears as a single, coherent, and even 
heroic form that is nevertheless mutable, dynamic, 
and animated by the changing light of day.

Contained within a bright red box, the gallery rises 
gradually to connect the upper four floors and is 
visible through the translucent, milled glass facade, 
its gentle pace contrasting with the activity of the city 
and traffic outside. In a flexible spatial arrangement, 
the exhibition space can be extended at any given 
floor by parking the moving room, whereupon an 
additional lift and stairs provide alternative routes 
up through the building. 

To break-up the tendency towards repetition and 
anonymity in high-rise buildings, 56 Leonard Street 
was developed from the inside-out. The project 
began with individual rooms, treating them as 
“pixels” grouped together on a floor-by-floor basis. 
These pixels come together to directly inform the 
volume and to shape the outside of the tower. From 
the interior the experience of these pixels is like 
stepping into a series of large bay-windows.

SANNA. New Museum. The New Building Museum. 
2007
Foster + Partners. Sperone Gallery. 2010
Herzog de Meuron. 56 Leonard Street. 2017

New Museum, New York, NY - 2007

Sperone Gallery, New York, NY - 2010

56 Leonard, New York, NY - 2017
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SKIN - WINDOWS

- An opening in the wall or roof of a building or 
vehicle that is fitted with glass or other transparent 
material in a frame to admit light or air and allow 
people to see out.

Adjaye Associates’ design celebrates the building’s 
lower Manhattan context with a hand-cast concrete 
façade evocative of the masonry craftsmanship of 
the neighbourhood’s historic highrises. Rhythmic, 
large-scale arched windows, inspired by the 
mercantile structures that once populated the area, 
establish the building’s bold silhouette and ensures 
natural light reaches deep into the interiors.

111 West 57th development will be a combination 
of the original landmarked Steinway building 
designed in 1925 by Warren & Wetmore, and a new 
tower addition designed by our collaborators SHoP 
Architects on the adjacent site with interior design 
by Studio Sofield. The project will feature full floor 
and duplex apartments with 360-degree views and 
unparalleled views of Central Park. Topping out at 
over 1,400 feet, when completed it will be among 
the tallest towers in the city and the most slender 
skyscraper in the world.

Adjaye, David. Adjaye Associates. 130 William. 
2020
JDS Development. 111 West 57th Street. 2021

The Fitzroy, NewYork, NY - 2018

130 William, New York, NY - 2020

111 West 57th, New York NY - 2021
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BASE, TOP & FORM - Connected Roof For Leisure

Connected roof is becoming more and more a 
popular topic in skyscraper design. It maximizes 
utilization of the panoramic view on the top level 
to provide entertainment and tourism services. In 
addition, it provides a more impressive image of a 
city landmark instead of segregated buildings.  For 
residential buildings, the connected roof provides a 
platform for outdoor activities such as running for 
residents  so as to create a more energetic and 
healthy community.

The Sands, Moshe Safdie

Chongqing Raffles City, Moshe Safdie

The Pinnacle, Moshe Safdie
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BASE, TOP & FORM - Terrace On Top

The utilization of upper levels, especially in the 
case of apartment buildings has been one of the 
interesting results of the set-back regulation. In the 
early 20th century, the penthouse on the roof of 
the building contained only the elevator machinery, 
the tanks and, occationally, living quarters for the 
janitor . The effect of stepping back the building was 
to draw more attention to the uppermost floor ; roof 
spaces began to be planned on a larger scale as 
servants “ quarters ; a few adventurous individuals 
began to lease some of these floors , throw two or 
three of the diminutive rooms together and produce
apartments which rather surprised their friends.

The advantages which were in fact inherent in 
such locations-increased privacy , exposure , light 
and air , as well as use of an outdoor space-were 
increasingly appreciated ; architects began to plan 
them in advance for use as apartments and , in 
course of time , realtors appreciated the point-that 
is to say , rents were steeply raised and , at the 
present moment , the erstwhile janitor’s quarters 
have become the most expensive rentable space 
in the building .
The use of terraces , fortunately begun , will , without 
doubt , increase as time goes on , the trend leading 
to porticoes which will demand a greater share of 
the architects attention.

- Cited from Metropolis of Tomorrow

Metropolis of Tomorrow

Metropolis of Tomorrow

The Sipral, BIG
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SKIN

85

STRUCTURE - SHEAR WALL SYSTEM

Shear wall a continuous vertical wall constructed 
from reinforced concrete or masonry wall. Shear 
walls withstand both gravity and lateral loads, and 
it acts as narrow deep cantilever beam. Commonly, 
it is constructed as a core of buildings. It is highly 
suitable for bracing tall buildings either reinforced 
concrete or steel structure. This because shear 
walls have substantial in plane stiffness and 
strength. Shear wall system is appropriate for hotel 
and residential buildings where the floor-by floor 
repetitive planning allows the walls to be vertically 
continuous. It may serve as excellent acoustic and 
fire insulators between rooms and apartments. 

shear wall structural system can be economical up 
to 35 stories building structure. It needs not to be 
symmetrical in plan, but symmetry is preferred in 
order to avoid torsional effects.

Shear wall system diagram

National Commercial Bank, SOM

Williams Tower, Philip Johnson
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STRUCTURE - RIGID FRAME STRUCTRAL SYSTEM

In rigid frame structure, beams and columns are 
constructed monolithically to withstand moments 
imposed due to loads. Members of rigid frame 
system withstand bending moment, shear force, 
and axial loads. 

Advantages of rigid frame include ease of 
construction, labors can learn construction skills 
easily, construct rapidly, and can be designed 
economically. And it is the likelihood of planning 
and fitting of windows due to open rectangular 
arrangement. A disadvantage is that the self-weight 
is resisted by the action from rigid frames.

It is suitable for reinforced concrete buildings. It 
may be used in steel construction as well, but the 
connections will be costly. Normally 20 to 25 storey 
buildings can be constructed using rigid frame 
system. 

Burj Khalifa, SOM

Lever House, SOM

330 North Wabash, Ludwig Mies van der Rohe
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PROGRAM & PUBLIC SPACE - Retail

Retail refers to the activity of selling goods or 
services to end-users or consumers. In some 
jurisdictions or regions, legal definitions of retail 
specify that at least 80 percent of sales activity 
must be to end-users. 

Retail markets have existed since ancient times. 
Archaeological evidence for trade, probably 
involving barter systems, dates back more than 
10,000 years. As civilizations grew, barter was 
replaced with retail trade involving coinage. Selling 
and buying are thought to have emerged in Asia 
Minor (modern Turkey) in around the 7th millennium 
BCE.

The retail format (also known as the retail formula) 
influences the consumer’s store choice and 
addresses the consumer’s expectations. At its most 
basic level, a retail format is a simple marketplace, 
that is; a place where services and goods are 
exchanged.  Retail stores in a skyscraper  could 
revitalize the public interface of the building as  
shops attract people to the area.

Public Interface optimizs as the tower meets the street

Sectional relation of the retail spaces and the public

Interactive commercial spaces within a skyscraper
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PROGRAM & PUBLIC SPACE - Auditorium

Auditoriums are spaces designed to enable an 
audience to watch and hear performances. For movie 
theatres, the number auditoriums is expressed as 
the number of screens. Auditoriums can be found 
in theaters, community halls, and entertainment 
venues, and may be used for presentation, 
rehearsal, performing, arts productions, or as a 
learning space. 

The audience in a modern theatre are usually 
separated from the performers by the proscenium 
arch, although other types of stages are widespread.
The futuristic possibilities for the auditorium would 
be that it will encourage further public interaction 
among the occupants of the skyscraper .Contemporary auditorium interior

Section Axon of auditorium and supporting spaces

Example of innovative auditorium design
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SKIN - WIND RESISTANCE

A wind resis tant build ing design pro tects a struc-
ture by trans fer ring the lat er al forces that attack the 
walls and diaphragms (roof, floor, and shear walls) 
towards the foun da tion and ulti mate ly into the ground. 

Wind resis tant design also pre vents dam age 
to the exte ri or of the build ing from fly ing debris.
A structure’s abil i ty to resist lat er al and uplift loads 
depends on a build ing hav ing a con tin u ous load path. 

A con tin u ous load path uses wood, met al con-
nec tors, fas ten ers and shear walls* to con nect 
the roof, walls, floors and foun da tion. The con-
tin u ous load path ensures that when a load 
or force attacks a build ing, the load will move 
toward the foun da tion and into the ground. 

With out a strong con tin u ous load path that holds 
togeth er the roof, walls, floors and foun da tion, a 
build ing can fail or col lapse dur ing extreme winds.

Burj Khalifa. SOM. 2009

Wind resistance diagram

Wuhan Greenland Center. Adrian Smith + Gordon Gill 
Architecture. 
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SKIN - SOLAR POWER

Solar power is the conversion of energy from sunlight 
into electricity, either directly using photovoltaics, 
indirectly using concentrated solar power, or a 
combination. 

Solar, cells are electronic devices that essentially 
convert the solar energy of sunlight into electric 
energy or electricity. 

Solar cells convert energy as long as there is sunlight. 
In the evenings and during cloudy conditions, the 
conversion process diminishes. It stops completely 
at dusk and resumes at dawn. Solar cells do not 
store electricity, but batteries can be used to store 
the energy.

The CIS Tower is an office skyscraper on Miller 
Street in Manchester, England. It was completed 
in 1962 and rises to 387 feet (118 m) in height. 
The tower remained as built for over 40 years until 
maintenance issues on the service tower required 
an extensive renovation which included covering its 
facade in photovoltaic panels.

 LA school. brooks + scarpa. 

The CIS Tower. Gordon Tait of Burnett, Tait & Partners, 

Wood Skyscraper. C.F. Møller. 

Solar power in building design. Peter Gevorkian. 
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STRUCTURE - MEGAFRAME STRUCTURE

Megaframe structure is widely used for building 
rise above 60 stories. It utilizes mega columns 
to compromise the chords of oversized braced 
frames at building corners. It is linked by multi-story 
trusses at every 15-20 story intervals and is often at 
mechanical floor levels. 

The Leadenhall Building, Rogers Stirk Harbour + Partners

Hotel de Las Artes, SOM

85 Sky Tower, Chu-Yuan Lee
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STRUCTURE - HYBRID STRUCTURAL SYSTEM

Hybrid structural system is the combination of two 
or more of basic structural forms either by direct 
combination or by adopting different forms in differ-
ent parts of the structure.

The system can be used for the buildings of as 
high as 300m. And hybrid system can be used for 
the construction of buildings with maximum 150m 
height in seismic regions.

The structure of Cheung Kong Centre is a combi-
nation of core wall and composite column external 
frame. The Tianjin CTF Finance Centre uses core, 
moment frame, columns and trusses to recieve the 
stabilization.Cheung Kong Centre, Cesar Pelli & Associates

Innovation of hybrid struture 

The Tianjin CTF Finance Centre, Tian Jin, SOM, 2018 
(530m)
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CORE - TYPES - SPLIT CORE

The Split core divides the core with a central space; 
all components of the core are accessed from bthis 
central space. This eliminates the need for any 
peripheral access corridor and lease space can 
extend right up to the walls of the core elements. 
The Split Core can be divided in any number of 
ways. It should be noted that this increases the 
depth of the core and therefore the size of the floor 
plate. The lease area can here too be divided but 
access must still be maintained to two
means of egress in case of fire.

Advantages and limitations of offset core:
• Provides equidistant circulation for users and 
services
• Offers equal modules of rentable spaces.
• Offers natural light from all four sides.
• Depending upon the leasing depth and structural 
system may provide column free spaces.
• Due to two or more cores the requirement of 
services increases. Two cores require two
numbers of fire escape staircases.

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Split Core diagram

Split Core diagram
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CORE - TYPES - OFF-SET CORE

The off Set-Core places the core off center creating 
differing lease depths. This provides more but 
unequal leasing options.
Advantages and limitations of offset core:
• Do not provide equidistant circulation for users 
and services
• Offers unequal modules of rentable spaces.
• Offers natural light from all four sides.
• Offers greater number of leasing options.
• Depending upon the leasing depth and structural 
system, the part with greater leasing depth need 
not provide column free spaces.  

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Off- Set Core diagram

Off- Set Core diagram
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CORE - ELEVATOR CULTURE

While the presence of the elevator has become 
ubiquitous, its social implications are still in flux. 
Where did elevator music come from? Who made 
the first elevator pitch? Why is there a hashtag for 
elevator selfies?

For the cinema, the elevator is an optimum setting. 
It offers the viewer an everyday scenario with the 
doors adding an element of surprise.

When filmmakers shoot an elevator scene, the 
elevator is spun on a lazy Susan-esque platform, 
so that the character can disembark onto a different 
set.  

This fictional horizontal movement almost makes 
the elevator‘s transportation element more felt. 
When you enter a ‘real’ elevator in a building, you 
hardly think about the dark tunnel you are moving 
in.

Adding layers to the ‘real’ experience of an elevator 
ride, elevator  music (commonly referred to as 
Musak) originated in 1922 to calm first-time elevator 
riders. 
 To qualify as elevator music,  the melody needs to 
be simple, unobstrusive and transition smoothly in 
a loop.

As for the elevator pitch, there are two possible origin 
stories. One in which, the elevator ride is portrayed 
as a high-powered  individual’s short free periods of 
the day. And another in which, the elevator ride is 
used as a measure of time.

Not entirely sure who started the elevator selfie, but 
it must be a blend of where people feel comfortable 
looking in an elevator and the social media impulse 
to  always be going somewhere.

Spiderman 2, 2004: Elevator scene where Spiderman 
inexplicably loses his powers and has to take an eleva-

Willy Wonka and the Chocolate Factory, 1971: Wonka’s 
glass elevator traveling through the ceiling and whichev-

Lost in Translation, 2003: One silent moment encom-
passing the feeling of isolation.
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CORE - ELEVATOR THEORY

In the 1970s, Otis Elevator Company produced 
a series of advertisements that reimagined the 
standard architecture of the day.

In one example, Otis redesigned the airport  into a 
skyscraper, where each gate was a floor. The idea 
seemed to be that instead of waiting in stationary 
seats at your gate, people would pre-board an 
airplane cabin. Once the airplane lands and 
pulls into the cantilevered area, the arrival cabin 
would slide out as the plane refuels. And the next 
passenger cabin would be inserted.

In another example, Otis turns another traditionally 
horizontal building into a vertical one: the warehouse. 
This system has now been made real through  
Amazon. But at the time, it was revolutionary to be 
able to order and ship things through a computerized 
system.

John Berkey for Otis Elevator, 1975.

John Berkey for Otis Elevator.
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BASE, TOP & FORM - Rooptop Bar

Mode Sathron Hotel, Bangkok

Jong-ro Tower, Seoul

Burj Al Arab, Dubai

Best rooftop bars on skyscrapers

In many cases of skyscrapers, especially hotels, 
have the most trendy rooftop bars in the world. 
These bars located on the top of skyscrapers 
provide users with great views and perfect ambience. 
Some skyscrapers such as Jong-ro Tower in Seoul, 
and Burj Al Arab in Dubai have special shapes of 
structures for observatory spaces. These kinds of 
observatory spaces were designed to attract more 
visitors for the skyscrapers. 

12

BASE, TOP & FORM - Observatory

Skyscraper observatories

Thanks to its unique height, skyscrapers always 
have observatories with amazing views. Normally 
observatories are embedded inside buildings, 
some skyscrapers have observatories outside. 360 
Chicago, the skyscraper located in Chicago,  even 
has a moving observatory to create dramatic city 
veiws.

Lotte Tower, Seoul

Hudson Yards Observation Deck, New York

360 Chicago
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PROGRAM & PUBLIC SPACE - Transportation

A gondola lift is a means of cable transport and 
type of aerial lift which is supported and propelled 
by cables from above. It s comprised of a loop of 
steel cable that is strung between two stations, 
sometimes over intermediate supporting towers. 

The cable is driven by a bullwheel in a terminal, which 
is typically connected to an engine or electric motor. 
They are often considered continuous systems 
since they feature a haul rope which continuously 
moves and circulates around two terminal stations. 

Gondolas; a way to transport people to and from the site

Gondolas take you up to the top of the Ericsson Globe

Gondola pod rides on the building facade, Tulip Tower
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PROGRAM & PUBLIC SPACE - Gallery

People often choose to display art in their home for 
aesthetic reasons, but recent studies have shown 
that engaging with the visual arts can actually 
improve stress, memory, and empathy, whether 
by viewing art or creating it. Art has been found to 
relieve people of mental exhaustion, the same way 
the outdoors can.

The benefits of viewing art are countless. 
According to a study conducted by the University of 
Westminster, participants who visited an art gallery 
on their lunch break reported feeling less stressed 
afterwards. They had lower concentrations of 
cortisol, the stress hormone, from just 35 minutes 
spent roaming the gallery.

As architects, there is a responsibility to respond 
to this trend through future design decisions. 
Contemporary architecture benefits immensely 
from artistic content. The use of art helps create 
a humanizing, scale-giving and psychologically 
benevolent factor. Good building design should 
consider how its interior environment not only 
functions well for its users and visitors, but also how 
it inspires and appeals emotionally. 

Art is a vibrant component of many inspiring 
building interiors—and sometimes exteriors as well. 
Art humanizes any environment, making it more 
relevant to us as a society.

W Hotel, Washington, USA

Les Colombes Instalation, Salisbury, UK

 Longhua Art Museum and Library, Shenzhen, China
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SKIN - COMPOSITION

- The nature of something’s ingredients or 
constituents; the way in which a whole or mixture 
is made up.

The distinctive triangular shape of the Flatiron 
Building, designed by Chicago architect Daniel 
Burnham and built in 1902, allowed it to fill the 
wedge-shaped property located at the intersection 
of Fifth Avenue and Broadway.

MahaNakhon, Bangkok tallest building’s design 
moves beyond the traditional formula of a seamless, 
inert, glossy totem, and instead actively engages the 
city: MahaNakhon’s pixelated and carved presence 
embraces and connects to the surrounding urban 
fabric rather than overpowering it. Its glittering 
stacked surfaces, terraces and protrusions will 
simultaneously create the impression of digital 
pixelation and echo the irregularity of ancient 
mountain topography.

‘A high-rise shouldn’t be an island in the city without 
any relation to its surrounding. A common glass-
tower is the formal illustration of an island in the 
city. It consumes from its surrounding, doesn’t give 
anything back and on top lacks a sense of identity. 
We believe that a building should reflect a sense of 
place and respect its environment, its history and 
its culture.’ Chris Precht

History.com Editors. History Channel. The Flatiron 
Building. June 2019
Koolhaas, Rem. OMA. OMA Unveils Design for 
MahaNakhon, Bangkok’s Tallest Building. July 2009
Precht, Chris. Penda Studio. Tel Aviv Arcades. July 
2018

The Flatiron Building, New York, NY - 1902

MahaNakhon, Bangkok - 2012

Arcades, Tel Aviv - 2018
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SKIN - DURABILITY

- The ability to withstand wear, pressure, or damage.

The Woolworth Building was designed in the neo-
Gothic style by the architect Cass Gilbert. The 
exterior of the Woolworth Building was cast in 
limestone-colored, glazed architectural terracotta 
panels. The lowest floors are clad in limestone. F. 
W. Woolworth initially wanted to clad the skyscraper 
in granite, while Gilbert wanted to use limestone. 
The decision to use terracotta for the facade was 
based on both aesthetic and functional concerns. 
Not only was terracotta fireproof, Gilbert believed 
that terracotta would be a purely ornamental 
addition, clarifying the Woolworth Building’s steel 
construction.

Ludwig Mies van der Rohe believed that “less is 
more” and that “God is in the details.” Flaunting its 
glass and metal, and foregoing the heavy stone 
and brick used in ornamental facades of previous 
decades, the Seagram Building helped usher in 
a new era of simple, straightforward skyscrapers 
– buildings that embraced and celebrated their 
structures and minimalist geometries, rather than 
camouflaging them with superfluous ornament and 
detail.

China Resources Tower was inspired by the spring 
bamboo shoot. The 400-meter tower features a 
light, stable and fast-to-erect tube and diagrid 
system that is expressed in its tapered, sculptural 
form. Rendered in pre-fabricated column and steel 
units, the system affords column-free interiors, in 
turn allowing greater expression of the tower’s radial 
symmetry and more boutique floorplates as it rises.

Woolworth Building Landmark Designation 
Report. New York City Landmarks Preservation 
Commission. April 12, 1983. 
KPBS. 10 Building that changed America.
KPF. China Resources Tower. 2017

The Woolworth Building, New York, NY - 1913

Seagram Building, New York, NY - 1958

China Resources Tower, Shenzhen - 2017 
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BASE, TOP & FORM - Parking

Traditional, parking for skyscrapers is put into 
underground level, connected with ramps and 
occupying several floors. However, there are some 
places which do not allow multiple underground 
floors because of soil or water condition. And 
sometimes developers want to raise the apartments 
to upper levers so that they filled the low levers with 
parking lots. In addition, for the increasing needs 
for parking in city centers, it also tends to appear 
parking buildings above ground equiped with 
mechanical parking facilities.

Moreover, for some luxury apartments, residents 
can go onto the elevator with their car and park 
directly inside their apartments, which is not only a 
convient and enjoyable process but also make the 
car to be a piece of art to showcase in the apartment.

Spiral Parking - Marina City, Bertrand Goldberg 

In-house Parking - The Hamilton

Mechanical System
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BASE, TOP & FORM - Zoning History

In 1916 Law there were a number of different 
formulas, but in general terms, the law required that 
after a prescribed vertical height above the sidewalk 
(usually 90 feet for cross streets or 150 to 200 feet 
for avenues), a high-rise had to be stepped back 
within a diagonal plane projected from the center 
of the street. Balancing that new constraint was 
a provision that allowed for vigorous commercial 
development and continued New York’s essential 
identity as a city of towers: an unlimited height was 
permitted over one-quarter of the area of the lot.

The concept of gray space can also be applied 
to the 1961 zoning ordinance and later revisions, 
which encouraged plazas, vest-pocket parks, 
indoor atria, and other amenities. These street-level 
spaces, which were traded by developers for bonus 
floors under the incentive provisions, were, in effect, 
privately financed public access areas. One way to 
view the history of zoning in New York City is as an 
effort to reclaim for the public a measure of open 
space, both on the ground and in the air, that was 
defined as private under the Commissioners’ Plan.

Sunlight Infusion On Street

Building Height Setback

Rockefeller Center, Zoning Incentive
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PROGRAM & PUBLIC SPACE - Health Center

Health Centers will be for the maintenance or 
improvement of health via the prevention, diagnosis, 
and treatment of disease, illness, injury, and other 
physical and mental impairments in people. Health 
care is delivered by health professionals in allied 
health fields. 

Physicians and healthcare professionals are a part 
of these health professionals. Dentistry, midwifery, 
nursing, medicine, optometry, audiology, pharmacy, 
psychology, occupational therapy, physical therapy 
and other health professions are all part of health 
care. It includes work done in providing primary 
care, secondary care, and tertiary care, as well as 
in public health.Alder Hey Hospital, Liverpool, UK by BDP

Clatterbridge Cancer Center, Liverpool, UK by BDP

National Children Hospital, Copenhagen by 3XN

55Design and Access StatementTransforming Cancer Care Project – Liverpool

February 2016

8.0

Section Through Roof Terraces

NOTE Landscape is for illustrative Purposes
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PROGRAM & PUBLIC SPACE - Educational

Designing the most effective curriculum in schools 
is extremely important - but what about the design 
of the rooms we learn in? The benefits of more 
thoughtful design of educational spaces have been 
widely certified by specialist on the field.

Economic and technological changes have caused 
a reconsideration of the nature of teaching and 
learning. This narrative has been used to underpin 
the call to re-imagine school learning environments. 
Designers and educators are thinking beyond the 
traditional four walls. Built to support energetic 
young learners, many modern classrooms come in 
different shapes and sizes (some are, in fact, not 
rooms at all). 

Highly effective learning spaces in this contemporary 
era are those who create and encourage 
opportunities for new relationships among students, 
staff, and the community. Furniture and design 
arrangements in these spaces can foster planned 
collaboration and spontaneous informal learning 
among users. Day-lighting, learning commons, and 
natural materials can all help create a sense of 
place and connection.

Stuttgart City Library, Stuttgart, Germany

Rerefence Section for a Vertical Educational Space

Starfield Library, Seoul, South Korea
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STRUCTURE - BRACED FRAME STRUCTURAL SYSTEM

Braced frames are cantilevered vertical trusses 
resisting laterals loads primarily diagonal members 
that together with the girders, form the “web” of 
the vertical truss, with the columns acting as the 
“chords’’. Bracing members eliminate bending in 
beams and columns. An outstanding advantage 
of braced frame is that, it can be repetitive up the 
height of the building with obvious economy in 
design and fabrication.

The positioning of braces, however, can be 
problematic as they can interfere with the design of 
the façade and the position of openings. Buildings 
adopting high-tech or post-modernist styles have 
responded to this by expressing bracing as an 
internal or external design feature.

John Hancock Center, SOM

Alcoa Building, SOM

Different bracing types
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STRUCTURE - MATERIAL 

The structural material usually uses concrete and 
steel. 

High performance concrete and steel enable 
efficient and innovative design. C70 and C60 
concrete are  adopted in the SRC column and shear 
wall respectively in the structure with moment frame 
and concrete core. C100 concrete is utilized in the 
CFT or CRFT columns. Expect for the conventional 
Q235 and Q 345 steel, the extensive use of high 
strength steel plate including Q390 is practical 
in the elements of super -tall buildings, such as 
outriggers.

Meanwhile, FRP composites may be effective in 
combination with conventional materials. Fiber 
reinforced concrete shows promise in fire protection.

Traditional Material

Fiber RC experiment

Fiber composite Material 

steel fiber

concrete steel

carbon fiber

synthetic fiberasbestos fiber
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SKIN - WIND POWER

Wind turbines are devices that convert wind energy 
into mechanical energy, which can then be used to 
produce electricity. This overall process is known as 
wind power. 

The main components of a wind turbine include 
blades, rotor, gearbox and generator. Small wind 
turbines were originally designed with a horizontal 
axis. To reduce the need for a high tower, and 
for aesthetic reasons, vertical axis wind turbines 
become increasingly popular for integrated building 
applications

Strata SE1. BFLS

World Trade Center Towers Baharain. 

Petrona Towers Proposal. 
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SKIN - LOOK AND STYLE

Over time, skyscrapers have been symbols of 
power, social status, economic development, human 
interaction and relationship with the environment. 
The way a skyscraper looks have direct impacts on 
the lives and dynamics of the users and communities 
interacting inside and outside the building. 

The style and overall look of a building changes 
with the society and they are a direct expression 
of what is happening in the collective global mind. 
Hence you could directly make relationships 
between how a building looks and what the world 
dynamics and thoughts are.  They can be presented 
as statements of power, exclusiveness, democracy, 
openness, environmental concern, plurality and 
even commercial elements. 

Skyscrapers have always been related with power 
and wealth, however there has been an increasing 
number of facade designs that try to relate to the 
people and the environment making the style of 
the building look more democratic and open to the 
context and environment. 

Lake Shore Drive. Mies van der Rohe. 1951

Hudson Yards

Taipei Twin Towers. MVRDV. 
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STRUCTURE - EXOSKELETON

In exoskeleton structures, lateral load-resisting 
systems are placed outside the building lines 
away from their facades. Due to the system’s 
compositional characteristics, it acts as a primary 
building identifier – one of the major roles of building 
facades in general cases. 

HSBC Building, Foster and Partners

One Maritime Plaza, SOM

Morpheus, Zaha Hadid Architects
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STRUCTURE - DIAGRID

The diagrid was the brainchild of Russian 
mathematician and engineer Vladimir Shukhov 
who lived between 1853 and 1939. The Soviet 
Union made use of the pioneering skills of 
Shukhov to construct buildings that stand up to 
this day.

A diagrid is a framework of diagonally intersecting  
steel that is used in the construction of buildings. 
It requires less structural steel than a conventional 
steel frame. Diagrid structures of the steel 
members are efficient in providing solution both 
in term of strength and stiffness. It is used in high 
rise buildings for complex geometries and curved 
shapes.CCTV Headquarters, OMA

Capital Gate, RMJM

Mode Gakuen Spiral Towers, Nikken Sekkei
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CORE - TYPES- EXTERIOR CORE 

• In the Exterior Core configuration the core is 
pulled either to one side or edge. If the core is 
pushed to one side creating a ‘dead wall’ this 
can be used to advantage where poor views or 
party walls present a problem. 

• The Core can also be isolated as a separate 
mass element independent from the lease floor 
plate.

ANAND, K. (2013). The relationship between Structural System, Core and 
rentable spaces of a high rise building. BHOPAL.

Split core diagram

Split core diagram
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CORE - TYPES- CENTRAL CORE 

• When the core is present in the geometrical 
center of the floor plate it is called as the central

• core. In the central core the lease depth is 
relatively equal around the core of the building. 
The

• Tenant can lease the entire floor plate or the 
tenant can lease a portion of the floor plate.

Advantages and limitations of Central core:
• Provides equidistant circulation for users and 
services
• Offers equal modules of rentable spaces.
• Offers natural light from all four sides.
• Offers column free and flexible spaces on entire 
floor plate.

ANAND, K. (2013). The relationship between Structural System, Core and 
rent1able spaces of a high rise building. BHOPAL.

Central core diagram

Central core diagram
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CORE - ELEVATOR AIR INTAKE

Elevator air intake as a way of cooling and warming 
the elevator for the comfort of the users.

The building’s air leaks as the elevator moves which 
utilizes the independent ventilation of the shaft.
Although this is the most cost-effective, installing 
a specialized elevator air conditioner will ensure 
better overall temperature control. 

There are two main ways of removing the air 
conditioner’s condensation: atomizing, boiling, 

Atomizing is the best way to get rid of condensation 
because it sprays the residual water onto the coils 
of the unit causing them to evaporate. However, 
atomizing is the most expensive option.

A diagram of the contributions of wind, the stack effect 
and mechanical system in a high-rise building.
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CORE - ELEVATOR PERFORMANCE

Beginning in the 1870s, people began to propel 
the elevator evolution in the direction of speed. 
The steam engine that launched the elevator 
disappeared because it was too slow. Instead, 
hydraulic elevators took its place since maintenance 
was simpler and movement was faster. In these 
years,  ‘no more than 30 seconds’ became the ideal 
response time of the elevator. 
Typically however, the common elevator performance 
criteria is based on the quality, quantity and time of 
its 5-minute morning up-peak condition.
 
Shanghai Tower contains the world’s second fastest 
elevator to date, at a speed of 67 feet per second. 
Its shaft spans 1,898 of the total 2,073 feet. 

In the future, the Jeddah Tower in Saudi Arabia 
has plans to build  an elevator shaft continuously 
throughout. To accomplish this, they will be installing 
a new type of carbon fiber cable to replace traditional 
steel ones that are much heavier.

The 4-part damper system that prevents the 121-story 
Shanghai Tower from swaying.

The 4 basic components of a wire rope for elevators.

Mercedes Benz Museum in Stuttgart.
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STRUCTURE - BRACED FRAME STRUCTURAL SYSTEM

Braced frames are cantilevered vertical trusses 
resisting laterals loads primarily diagonal members 
that together with the girders, form the “web” of 
the vertical truss, with the columns acting as the 
“chords’’. Bracing members eliminate bending in 
beams and columns. An outstanding advantage 
of braced frame is that, it can be repetitive up the 
height of the building with obvious economy in 
design and fabrication.

The positioning of braces, however, can be 
problematic as they can interfere with the design of 
the façade and the position of openings. Buildings 
adopting high-tech or post-modernist styles have 
responded to this by expressing bracing as an 
internal or external design feature.

John Hancock Center, SOM

Alcoa Building, SOM

Different bracing types
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STRUCTURE - MATERIAL 

The structural material usually uses concrete and 
steel. 

High performance concrete and steel enable 
efficient and innovative design. C70 and C60 
concrete are  adopted in the SRC column and shear 
wall respectively in the structure with moment frame 
and concrete core. C100 concrete is utilized in the 
CFT or CRFT columns. Expect for the conventional 
Q235 and Q 345 steel, the extensive use of high 
strength steel plate including Q390 is practical 
in the elements of super -tall buildings, such as 
outriggers.

Meanwhile, FRP composites may be effective in 
combination with conventional materials. Fiber 
reinforced concrete shows promise in fire protection.

Traditional Material

Fiber RC experiment

Fiber composite Material 

steel fiber

concrete steel

carbon fiber

synthetic fiberasbestos fiber
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SKIN - DOUBLE SKIN 

Double skin facade is one of the possible approaches 
to bioclimatic design. Bright architectural expression 
is combined with lots of potential natural heating and 
ventilation of the internal space of buildings. Double 
skin facade considered as an element of building 
heating, ventilation, or, finally, as an element of 
conditioning in the building. 

The double façade must be designed in accordance 
with the specific location conditions, otherwise the 
system performance will not fulfil its potential, and it 
may not be satisfactory solution.

 It is important to understand the physics of air flow 
through the air space of a double skin façade, and 
the influence of openings in both facade membranes 
on air flow and temperature of air in air space, in 
order to maximize the potential of the system.

Park Tower. Studio Farris Architects. 2014

Double skin action diagram on winter and summer

ANIS Office Building. DREAM + Nicolas Laisné, 2018

Applied Mechanics and Materials Vol. 680 (2014)
Milja Penić1, Nikolay Vatin2, Vera Murgu
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SKIN - STRUCTURE

The building envelope remains one of the most 
important exterior elements for building functionality. 
While the façade is an elegant component that helps 
to define the unique architectural aesthetics of the 
building, it also has the critical role related to energy 
performance and interior function of a building. As 
technology continues to improve, different options 
for improvement become available for incorporation 
into building facades. 

These elements are geared toward improvement 
of the building envelope performance. By definition, 
the curtain wall is an independent frame assembly 
with self-sufficient components that does not brace 
the building structure. 

The structure of the facade is directly related to 
the style and look of the building. It is through the 
structure and placement of the facade that the 
architect is able to give a character to the building 
whether its a strong, powerful and solid building 
in which the facade consist of the facade itself; 
or if the building intends to appear as a light and 
interconnected element.

Uninorte University. Opus Estudio. 2012

The bryant. David Chipperfield. 2017

Timber skyscraper. Penda.

The Role of the Building Façade. Dudley 
McFarquhar
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Concept research 

The population of the planet is rapidly increasing 
and people all over the world are choosing cities 
as their place to live. It is a common idea among 
urban experts and leaders that cities, planers and 
architects must develop new ways of projecting 
density inside the cities and going up is a logical 
path to follow. 

As skyscrapers are every time more popular and 
common this project addresses the question of 
what is going to happen with these skyscrapers 
in the future. 

It explores a possibility that challenges luxury 
standards and explores a possible future in which 
those structures are not a luxury anymore as they 
become part of the common housing solution in 
an unruly and unplanned path. 

These project explores the effects of overpopulation 
and itsc onsecuences on the city and skyscrapers, 
but also the different social dynamics that happen 
naturally in those human habitats.
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The proposal: 
Ideal overpopulation

The project is a skyscraper designed to deal with 
a future dense and overpopulated city. It intends 
to create a healthy vertical community with its 
own diverse public space. 

Unlike current luxury skyscrapers, outside views 
are not the most important aspect of the project, 
as those existing views will soon be blocked by 
new external developments. Instead, a simple 
but dynamic inner public and collective space 
is generated, creating a sense of community 
between neighbors.

Inner voids permeate the apparent monolithic 
structure creating a system of vertical public 
spaces. Creationg several inner communities 
or vertical neighrborhoods that aim to creat a 
communal senses of living. 

Collective spaces such as playgrounds, shared 
kitchens, laundry rooms, reading rooms, recreational 
rooms and health facilities are distributed along the 
building. 
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04_Modular compound
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The Modular compound 

Modular Antomy 
Andreas Tjeldflaat
Spring 2020

Providing adequate housing is a challenge for 
nations around the world both in advanced and 
developing economies. 

This course proposes a framework to capitalize 
on this inflection point by leveraging a system-
based, modular approach to  architectural  design  
with  emerging  material  and  manufacturing  
technologies.

 This  coupling  eliminates  the  trade-off  between 
design complexity and variation on one hand and 
labor cost/time on the other, allowing components 
to take on systemic and geometric complexity and 
facilitate rich programmatic organization of space.
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05_Druzbah Sanatorium
Igor Vasilevsky

Seminar of section 
Marc Tsurumaki

Spring 2020

discontinuous conditions. The goal is to approach the section as a vital analytical 
anddesign tool. 
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ECLECTIC FIGURES
Benjamin Gomez - Gsapp 2020 - Selected works


