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Peng Beng Khoo and Belinda Huang founded their
architectural practice, ARC Studio, in 1998. Their
process driven work has earned a reputation for being
dynamic and innovative. Peng Beng and Belinda shot
to fame in 2002 when they won the International
Architectural Design Competition for their Duxton
Plain Public Housing project. The “Pinnacle @Duxton’,
their winning entry, has won many awards including
CTBUH’s 2010 Best tall building Asia & Australasia
region. Peng Beng and Belinda are constantly
incubating ideas for high-density environments and
how intelligent rural development can inform the
sustainability of cities.

Peng Beng Khoo #7 Belinda Huang 19984 f|#
T A1 2 50 5] -ARC Studio, fuf1bAiEA2IRBhH
T REAATUL R E A A gl B 2, fefileg
AR A AE 2002 4 B R Sk it 35 38 /5 2 1F fDuxton
Plain AFHFEERIT-—K LW, AR H A
MET HF£5%%, AECIBU (BAEEATEAF
£) 20104 E M/ E R R w ZEH L, Peng
Beng 7 Belindaffj#£ T WK & & & & I 4 B9 1t 7]
R B oA 4 R R A T KRB K o

Abstract

Singapore has already implemented many urban-scale sustainable strategies that other cities
only dream of — true integrated transport networks, 60-storey high green walls, subsidized
government-built high-rise housing for all, tower complexes connected in the sky, etc. This
presentation takes as its sub-title the evocative notion that “1000 Singapores can house the
world's population on 0.5% of the world's land area”. It is presented by the architects behind
Singapore’s seminal ‘Pinnacle@Duxton’ housing project — which won the CTBUH ‘Best Tall
Building Asia & Australasia’award in 2010. The Pinnacle project comprises seven 50-storey
residential towers connected by urban planes at the ground, 25th and 50th floor levels —

creating a significant 'urban habitat' in the sky.
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Urbanism
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Singapore - a nation on a small island in
the centre of Southeast Asia.

Planned for a population of 6.5 million,
Singapore fits into a compact 710 sq km.
Multiply that by 1000 times, the entire world’s
population of 6.5 billion can fit into an area no
larger than 0.5% of the world’s land area. The
entire world could fit into an area equivalent
to the size of Texas or two Japans or two Italys.

Absurd yet compelling.

Imagine for a moment a world as compact as
this.

More than 99.5% of this world would be
natural landscape. A portion would be used to
produce food and the remaining left wild.

Human settlements take the form of 1000
cities each with 20 to 30 towns each roughly
half the population of cities like Zurich or
Copenhagen. The towns will form a large ring
around a large water catchment area that
doubles up as a reservoir and nature reserve
- a wild zone within the city. Train lines would
connect the towns that will be further served
by smaller light rail transits. Within each

town would be community centers, schools
and junior colleges, parks, stadiums and
sports complexes, hospitals, libraries, water
catchment zones and transport interchanges.
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Each town would made of 4 or 5 neighborhoods with smaller
neighborhood schools and markets. Neighborhoods would be broken
down further into precincts where communities could form distinct
characteristics and quality of life. Every precinct would have its own
community garden with solar panels providing energy for the lighting
of the public spaces — corridors, escape staircases, streets and parks.
Within a 400m radius, a 5 minute walking distance from anywhere
within the precincts, one would find a mass rapid transit (MRT) station.

1000 Singapores — A model of the Compact City, as a proposition
would be high-density, efficient and green. Only 30% of each city
would be built up. A substantial potion of built form would be high-
rise. Urban forest reserve and water catchment areas ensure clean
water supply and air. High intensity infrastructure and low energy
consumption ensure urban sustainability. The urban world from end to
end would be no larger than 900km. The world would be connected
by high-speed rail. Housing would be diverse, dense, walkable and
decked with ample facilities. Schools are within walking distance or

a short train ride away. Buildings are connected at multiple levels.
Landscape and architecture merge seamlessly. Open space and parks
are available just outside every home. Multi-cultural communities
become commonplace. Diverse religions co-exist in close proximity.

Utopian? Definitely. Perfect? Of course not.

Meta-visions invite us to think about the world and how we want

to live in it. Tony Garnier’s Une Cite Industrielle, Ebenezer Howard's
Garden City, Kenzo Tange's Vision for Tokyo Bay and Archigram’s
Walking Cities force us to re-think urbanism and architecture. These
speculations inspire generations to find urban strategies that would
re-define the world we live in. Rather than inventing a new system,

by examining Singapore’s environment of intricate planning and its
meta-project of merging architecture with governance, social, financial
and environmental infrastructure, some interesting solutions to rapid
urban growth and transformation might be found. In the same spirit of
the meta-visions, Singapore’s short 50 year history of urban renewal is
offered as an agent for a transformative future.

In 1959, Singapore’s population was close to 1 million with a GDP of
about USD3500 per capita. Today, Singapore’s population has reached
5.1 million and the GDP is about USD59,000. From a nation on a tiny
sandbar with no natural resources, surrounded by much larger and
more powerful neighbors, Singapore has leveraged on the intelligence,
discipline and ingenuity of her people to create the city-state as we
know it today.

Pinnacle@Duxton

The Pinnacle@Duxton is the tallest public housing project in Singapore
at 50 stories (see Figure 1). The result of a worldwide architectural
design competition held in 2002 to seek the latest high-rise high-
density public housing form in the city, the Pinnacle@Duxton became
operational in the year 2009. Comprising 1848 units, the seven inter-
connected blocks occupy only 2.5 Ha of land, roughly equivalent to
the area of three and a half football fields. It is home to almost 7000
residents. At this density, we would need a relatively small plot of 23.8
sq km land to house 6.5 million people. Only 3.5% of the land area of
Singapore is needed. This is superdensity — super compact housing.

Consider the alternative form where each unit sits on 150 sgm of land.
To house 1,848 units, we would need 277,200 sgm of land excluding
roads and land for supporting infrastructure like open fields and
substations which typically would need another 30-50% more land.
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Figure 1. Pinnacle@Duxton: the tallest public housing project in Singapore. (Source:
ARC Studio Architecture + Urbanism)
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A precinct like this would require about 400,000 sgm of land - 16
times more land than the Pinnacle@Duxton. If each plot is 1000 sgm
or about a quarter of an acre, 1,848,000 sgm would be needed for the
units and a total of about 4,000,000 sgm of land for the entire project;
160 times more than the Pinnacle@Duxton. Kilometers of roads, drains,
street lighting, power lines, fiber optics and communication lines,
water and sewer systems will be needed to support the same number
of units.

A sprawling urbanism like this implies an environment reliant on cars
and roads for transportation as any mass rapid transit system such as
trains and buses would be inefficient. Every station or bus stop would
serve a small catchment of people and the distance between urban
centers and the edges are great. Walking from edge to center will be
impractical. Transportation networks and other infrastructure will not
be economically sustainable. Such systems will require constant fiscal
injections to sustain their operations and maintenance.

Is a sprawling model like this sustainable for the cities of tomorrow or a
land limited city-state like Singapore?

Superdensity

As cities continue to expand at a staggering rate, land would not be
the limiting factor. It would be low performance infrastructure that
would be unsustainable both in fiscal and environmental terms. In
superdensity urbanism such as the Pinnacle@Duxton, the infrastructure
serves more people and is therefore shared by more people. The
energy consumption per capita is much lower and therefore more
sustainable.

What is it like living at superdensity?

The Pinnacle@Duxton is located on the edge of the Central Business
District of Singapore. Hundreds of cafes, restaurants, shops are within

a 10 minute walking distance. Residents walk to the two MRT stations
only 300 meters away. Hotels and offices are no further. And a linear
park connects the project to an island wide network of parks. It will
eventually be possible to walk from one park to another around

the island in a pedestrianized environment. Within the project itself
there are three levels of public parks. One on the ground and two sky
gardens on the 26th storey and the 50th storey respectively (see Figure
2). These public spaces become extensions of the units.

The park on the ground is actually built on an architectural surface
that is a topological manipulation to conceal the three levels of

Figure 2. Three public parks are located on the raised new ground, 26th and 50th stories
respectively. (Source: ARC Studio Architecture + Urbanism)
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Figure 3.. Raised new ground: stitching seamlessly to the city ground plane while
providing a distinct threshold for a transition from the public to private realm. (Source:
ARC Studio Architecture + Urbanism)
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carpark and building services in a new architectural hill. The ground

is a highly contested surface. It needs to efficiently organize services
and the traffic flow in and around the site while allowing a safe and
defensible public space for the residents. The raised new ground
stitches seamlessly to the city ground plane while providing a distinct
threshold for a transition from the public to the private realm (see
Figure 3).

Playgrounds, pre-schools, childcare and after school care, a food court,
a convenience store and a dentist provide support for the families
living there. A community center with a large sports hall and a full
calendar of social, recreational and educational programs is connected
to the raised new ground via a short bridge. A new primary school lies
across the road. Every facility is literally at your feet. At superdensity,
residents rely on the community at its doorstep. Within a 10 minute
walk, there are hundreds of cafes, restaurants, markets, school, temples,
churches, parks, cinemas, malls. Within a fraction of an hour, one is able
to reach the airport by mass rapid transit and be connected to the rest
of the world.

Sky Gardens

The scale of the project and the large number of units allow residents
to share the ownership of new and unusual facilities and amenities.
Every resident in the Pinnacle@Duxton has access to an 800m running
track on the 26th storey sky garden dotted with pocket gardens

and playgrounds (see Figure 4). And when they yearn for the feeling

of space, a walk on the 50th storey sky garden is like a stroll on a
mountain path with distant views of city lights and the sea and on
clear days the Indonesian Riau Islands (see Figure 5). As the buildings
became taller and more vertical, the sky garden provides horizontal
connections that are strips of land reclaimed from the air (see Figure 6).

These sky bridges that connect the seven blocks create a distinct
silhouette for the project, forming urban windows that allow the city
to be viewed from different perspectives. Functionally, the sky bridges
allow for more efficient sharing of services like water tanks and the
facade maintenance unit. It is also an area of refuge in emergencies
allowing greater possibilities of escape paths and safe zones.

The sky gardens of the Pinnacle@Duxton open the window to a new
future for high-rise buildings. As buildings become more vertical they
will also possibly be more connected horizontally. The sky gardens
suggest the possibility of networks at multiple levels with sky streets
and new programs. Instead of free standing monoliths, the skyscrapers
of the future could possibly form three-dimensional networks where
private and public programs inter-act and inter-twine. Superdensity
urbanism becomes a layered and complex matrix of connections.

Human Spaces

Superdensity’s challenge lies in addressing density and congestion. Its
compact nature allows for highly integrated and efficient infrastructure
and yet this very quality creates the greatest challenge for the living
environment. While residents want speed and efficiency, they also
value slowness and aimlessness. While they want to be connected,
they also cherish privacy, isolation and tranquility. The critical factor in
the sustainability of superdensity urbanism lies in how the social and
environmental factors are addressed in relation to human habitation.
The design of the built environment at this density needs to resolve
such issues while inspiring new imaginative alternatives to the space
and individuality of sprawling urbanism.

At the Pinnacle@Duxton, the blocks are oriented to achieve maximum
distant views from every unit while minimizing solar heat exposure.
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Figure 4. 26th Storey Sky Garden: Running track dotted with pocket gardens and play-
grounds. (Source: ARC Studio Architecture + Urbanism)
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Figure 5. 50th Storey Sky Garden: a vast, continuous space where people encounter
views of the city and the distant horizon. (Source: ARC Studio Architecture + Urbanism)
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Figure 6. Reclaimed land: the sky bridges are strips of land in the air that provide con-
nections, a refuge area for fire safety and a powerful architectural identity. (Source: ARC
Studio Architecture + Urbanism)
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All units maximize daylight penetration and natural ventilation. The
borrowed space of distant views expands the interior spaces and
give a sense of vastness within the units. It is important that while the
density is extremely high, residents should feel that their living spaces
are spacious and uncluttered. Each lift core serves six units per floor,
small enough for the formation of a small cluster and for friendship
to blossom. The massing and facade is intentionally designed to
reduce the perceived mass of the building by emphasizing its
verticality. Leveraging on the high degree of repetition, the facade
system produces a highly differentiated building envelope from the
undifferentiated pre-fabricated concrete construction from a small
number of modules (see Figure 7).

The Pinnacle@Duxton has been in operation for a little more than 2
years. A deeper observation over a longer period would shed light
on how people respond to living up in the air at this density. How
compact can our urban habitation be? How much more compact
can we live while maintaining a sense of individuality and privacy?
What are the energy consumption and energy input for the life cycle
maintenance? How does superdensity affect social development?

1000 Singapores — a model of the compact city houses the world’s
population in 0.5% of it land area. This would include reservoirs, military
facilities, airports, roads and industry. At a similar density as Singapore,
the housing component would occupy 0.15% of the world's land area.
At superdensity, similar to the Pinnacle@Duxton, all of the world’s
population can be housed in only 23,800 sq km — 0.017% of the world’s
land area. This is almost negligible.

Human footprint on Earth therefore becomes negligible.

How sustainable is that?

Figure 7. Pre-fabricated facade: the pattern structure reduces the perceived mass of the
building. (Source: ARC Studio Architecture + Urbanism)
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