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Superdensity: A New Model for Vertical Urbanism
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With experience leading a range of city-shaping master
planning and urban regeneration projects in Australia and
China, David leads the global HASSELL urban design team. He
is a high-density enthusiast who believes we have to generate
new ways of thinking about — and designing — our cities to
unlock the potential of cultural, social and economic benefits
and to improve the livability, amenity and prosperity for the
people who live and work in them.
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Richard is an engineer by training, a consultant by profession,
and an ecologist at heart. He leads the Sustainable Places
offering for WSP | Parsons Brinckerhoff in Australia/New
Zealand, providing design and advisory services on green
buildings, sustainable infrastructure and urban renewal
projects. He has over 10 years'international expertise in
sustainable design and urban resilience approaches to the
built environment in industrialized and emerging economies.
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Abstract | fFE

Hong Kong has been, for decades, one of the world’s most fascinating urban experiments. In one
year alone (following the 2nd world war) the city grew by 50%, with a quadrupling over the next
decade. Rapid growth, within the constraints of physical landscape, led to a characteristic urban
form — dispersed high-density centers, surrounded by vast areas of natural vegetation.

In the context of the Pearl River Delta, we ask: how does Hong Kong take its next giant urban
leap? What are the physical, social, and environmental dimensions that constrain the city’s
future growth? And what new spatial models of urbanization could be grafted onto this

established city form?

Presented will be a new urban form that relies on three-dimensional systems of open space,

transport and resource utilization.

Keywords: Connectivity, Density, Public Space, Urbanization, Vertical Urbanism
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Introduction

Many of our global cities face the challenges
of urban intensification; balancing
considerations of connectivity, affordability
and amenity as they absorb wave upon wave
of urban migration.

We often look to Hong Kong for answers

to our urban challenges - it is one of our
most fascinating urban experiments. Hong
Kong has some of the densest districts

on the planet but is also considered to

be a highly attractive and livable urban
environment. However, the city is under
increasing population pressure, needing to
accommodate a steadily growing population
within a limited physical area.

This paper investigates how Hong Kong,

an already dense city, might become even
denser. By understanding the physical, social
and environment dimensions that constrain
the city’s future growth, it will identify new

spatial models for urbanization. It is necessary
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Figure 1. Hong Kong; unbuilt green space (Source: HASSELL)
Ei. &8 KRS CBR: #aitsdn (8) BRAR)

to look beyond tall buildings (which play a
vital role in providing compact city solutions)
to other city systems, including streets and
spaces, public infrastructure

and transportation.

This integrated design response will

unlock the fullest potential of Hong Kong

to overcome barriers to higher density
development. By testing this in the context
of Hong Kong, we can gain insights into
how all cities might grapple the challenge of
urban density and its role in creating more
functional, attractive and competitive cities
globally (Figures 1 & 2).

Describing Density

This paper begins by exploring three primary
ways of describing density within an urban
context, with each used to illustrate a
particular dimension of the density of a city.

Floor Area Ratio (FAR) is the ratio of a
building’s total floor area to its lot area, the
measure most often used by planners and
developers to describe the density of a site. As
it measures the total floorspace of a building
or buildings, FAR is a measure of the built
form of a site, although it does not necessarily
correlate to building height or site coverage.

Dwelling Units (DPH) is a measure of the
number of dwellings within a particular site or
neighborhood, often expressed as dwellings
per hectare.

As household sizes tend to be within a
limited range, DPH may also provide an
indication of the number of people that
may be living within an area. However, this
is more accurately expressed by the third
description of density, Population (PPH), also

Figure 2. Hong Kong; built urban space (Source: HASSELL)

usually measured as the number of people
per hectare.

Each of these measures provides information
about a city, neighborhood or site, but alone,
they do not provide a full picture of density.
It is possible, for example, for a site to have a
high FAR but relatively low DPH due to each
dwelling having a particularly large floor area.
Similarly, in contexts where dwellings are
very small in area, an average DPH can yield a
relatively high PPH.

By any of these measures, Hong Kong is a
high density city. The city’s population of
more than seven million lies within an area of
1,100 square kilometers, an average density
of approximately 70 people per hectare.
However, with more than 75% of the city’s
area being unbuilt, the population density of
the built-up areas of the city is much higher.
Much of the city has a PPH of 2,000-3,000; in
some areas, it approaches 4,000.

Hong Kong’s characteristic urban form —
dispersed high-density centers, surrounded
by vast areas of natural vegetation - is the
product of a number of historic, economic
and social factors. The city grew rapidly at the
end of the Second World War, with migrant
workers flooding into the city from the
Chinese mainland. Within a year, the city grew
by 50%; a decade later, it had quadrupled to
more than two million. Many of the city’s new
residents lived in tightly-packed settlements
on Hong Kong Island and the lower end of
the Kowloon peninsula.

In 1953, the Shek Kip Fei area was destroyed
by fire, leaving 53,000 people without homes
and triggering a new government housing
policy for the city. Under this policy, the
majority of Hong Kong’s residents would be
housed in new multi-story buildings, primarily
within established urban areas and with an
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area of 24 square meters assigned to each and
every person.

By the time the footprint of the city expanded
(through "new town" development in the
1970s), high-rise living was the norm. This
typology was supported by two other

factors that emerged in the late twentieth
century: the high price of land and the
construction of Hong Kong's metro system.
High density residential development was
able to deliver the best return on both private
and public investment.

As Hong Kong's population continues to
grow at a steady rate, and with limited land
availability, it will continue to serve as an
instructive model for high density urbanism.
Tall towers are being delivered on smaller
and smaller sites. The close integration of rail
and property development continues. And
unbuilt green spaces become even more
valuable assets of the city. How Hong Kong
could sustain even greater urban density is a
fascinating question to consider.

Pushing The Limits Of Density

Just as each density measure (FAR, DPH, PPH)
describes a dimension of density, so too they
provide an insight into the limitations of
higher density development.

FAR most directly relates to the creation of
floor space, that is the footprint, height and
efficiency of buildings. Optimization of FAR is
achieved primarily through the engineering of
taller building structures — and while buildings
generally become more inefficient the taller
they are (because of increased structural,
servicing and vertical transport requirements),
there have been significant steps in
addressing these engineering limits to density.
For instance, we now create buildings with a
slenderness ratio of more than 15:1, such as
111 West 57th Street and 432 Park Avenue,
both in New York. Hong Kong provides a
multitude of examples of these building types,
with small-footprint tall buildings sandwiched
into highly constrained sites throughout the
city (Figure 3).

While DPH similarly relates to individual
buildings (and the number of dwellings
within them), the number of dwellings

in a larger site or neighborhood is more
likely to be constrained by the provision of
urban infrastructure such as transportation,
water and energy networks. These systems
are also primarily an engineering concern,
with advances in technology and system
design supporting higher levels of density.
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Figure 3. 111 West 57th Street, New York (Source: WSP Parsons Brinckerhoff)
B3, A%y, 7571115 (SR WSP Parsons Brinckerhoff)
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Figure 4. The optimization of density through physical, urban and social infrastructure (Source: HASSELL)
B4 BIYE. WS EMRERARHEE CBR: BKt5ie (LE) GRAR)

Examples include mass transit systems
integrated into both existing and new cities
and the decentralization of utilities to isolate
the impacts of intensification on broader
networks (such as Central Park in Sydney and
Royal Seaport in Stockholm). Hong Kong
has pioneered the model of integrated "rail
and property”delivery, arguably the key
determinant in its formation into a successful
high density city.

The engineering limits to density — as they
relate to the measures of FAR and DPH —
have for the most part been addressed

in the way we plan and design our cities,
and more specifically, to enable higher
density development within already dense
urban environments.

However, these engineering solutions have
limited impact on the third measure of
density (PPH), which relates more closely
to the provision of social infrastructure,
such as open spaces and parks, community
facilities, and public and private amenities.
If these important aspects of the city are
not considered, we may deliver increases

in FAR and DPH while compromising the
attractiveness and livability of the city (and

thus the counteractive result of reduced PPH).

The creation of social infrastructure — our
schools and universities, child and health
care, cultural institutions, meeting places
and markets — is difficult in dense city
environments; more so, the creation of open
spaces with good solar access, fresh air, or

a view of the sky. As we intensify the built
footprint of the city, we reduce the area
available for open space; and yet, this

open space becomes more critical for

communities living in dense cities and
neighborhoods. This conundrum of urban
density is perhaps the most difficult to
resolve; there are few examples of cities that
have successfully mediated these seemingly
conflicting conditions.

If we are to break through the thresholds for
density in our most dense cities, we must
explore innovative options for integrating
social infrastructure — and more specifically,
investigate how it can be delivered vertically
as well as horizontally in the city. As the
increase in a city’s floor space ratio accelerates,
so too might its “public benefit ratio,’ so that
physical, urban and social infrastructure are
concurrently delivered and enhanced.

The Ideal Model For Superdensity

The purpose of this paper is to develop a

new model for super-dense urbanism, an
integrated three-dimensional arrangement

of buildings, spaces and connections. The
principle of the “public benefit ratio”is
fundamental to this solution, as it provides
the social infrastructure that complements
the physical and urban infrastructure that
higher density development currently delivers
(Figure 4).

Delivery of public benefits means new ways
of allocating space within cities. It leads to
the investment case for new kinds of technical
solutions, not on their own merits, but
because of the additional density they enable.

Our current use of the city footprint is
immensely wasteful — even in a city like
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Hong Kong. It is mostly given to cars and
air-conditioning plants; on roadways and
rooftops respectively. This provides us with
an unrivalled opportunity to push the
boundaries of urbanism. If we can materially
increase the public amenity of the urban
footprint and make it accessible to the public,
then we have a strong case for increasing

the number of people with access to it. If

we can invest in the institutions of social
infrastructure and integrate them into vertical
arrangements, then we can push new limits
for density until once again we reach the
edge of what engineering can answer.

It provides a direct link between the public
access and amenity of our built environment
and the competitiveness of our cities. Our
pursuit of a favorable “public benefit ratio”
drives particular design outcomes:

1.The horizontal footprint of the city is
sacrosanct. It must be of high amenity
and it must be public. The footprint of the
city must have green space, solar access,
acoustic comfort and public amenities.

2. Rooftops must be rethought, redesigned,
made publicly accessible, safe and
attractive. Cooling towers or lift over-runs
are no longer the priority. Public access to
rooftop parks, squares, cafes and markets
becomes central to the concept of the
public domain.

3. Public roofs are connected to public
land with vertical streets. Our vertical
streets maintain both private and public
functions, much as our conventional

streets do now. These vertical streets

are not mere fantasies, but the core
mechanism for integrating social
infrastructure into the built environment:
schools, child care, healthcare, theatres,
libraries and schools. Movement in this
dimension is subject to site-responsive
solutions — potentially ramps and stairs,
high-speed lifts or new technologies that
can rapidly transport people from below
ground to ground level to the upper levels
of these new structures.

4. Private motor vehicles must be removed
from the city, and streets handed back
to the public. All transit must be below-
ground, with vertical streets tapping
into horizontal mass transit systems;
layered ever deeper as the demand for
new capacity grows. Public transport
infrastructure is closely integrated with
development, both in design and delivery,
to optimize the commercial, social and
community benefits of this investment.

These four principles build upon ideas that
are familiar to many urban designers, planners
and engineers, but by translating them to

the third dimension of the city, they become
entirely new systems for living, working and
moving. They provide the foundations of a
new mechanism for the planning and design
of cities and new pathways to creating super-
dense environments that are highly livable,
attractive and prosperous places.

More than just super-towers, this new model
of urbanization takes the form of super-
connectors or super-spaces (Figures 5 & 6).

Figure 5. Shenzhen Housing Proposal; overall view (Source: HASSELL)
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Figure 6. Shenzhen Housing Proposal; stacked

community program within buildings (Source: HASSELL)
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Figure 7. A new model for superdensity; as a catalyst for neighbourhood renewal (Source: HASSELL)
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Some of these ideas were investigated in a
speculative social housing project undertaken
by HASSELL with the Shenzhen Centre

for Design in 2012. Having grown rapidly
through the mass migration of workers from
all over China, the provision of high quality
social housing is a key consideration for the
city. Shenzhen has consumed much of the
available land of the city. Currently, only 2.25%
(around 44 square kilometers) of the city
remains undeveloped; however, under current
projections, more than 6 times this area is
required for future urban growth.

The HASSELL proposal therefore sought

to increase density within the site without
compromising social or environmental
outcomes. Within each of the buildings,
shared facilities for residents are stacked
vertically, allowing for easy access and
creating upper level connections between
buildings. These spaces, including fitness and
meeting rooms, homework spaces, small parks
and greenhouses, help to promote a strong
sense of community among the tenants,
while generating a unique architectural
solution for the buildings. Normally, these
uses would be located in lower scale buildings
at ground level, effectively consuming site
area without contributing to the overall
density of the development — the HASSELL
solution not only increased the site density
by 20% (to a relatively modest FAR of 6.0), it
doubled the area of shared community space
(both outside and inside buildings) that could
be delivered.

These initial design studies will be extended
into the Hong Kong context, with the greater

BRigitEl (B8) ARLAS)

intensity of that city providing even more
potential to deliver an exploratory model for
super-density in the Asian city. This super-
density model will be presented at the CTBUH
Conference using analytical and conceptual
diagrams, as well as visualizations of potential
built outcomes.

Applying The Model To The City

It is expected that the application of this
model to the city could occur in two distinct
phases of implementation.

Firstly, existing buildings and spaces will be
renovated to adopt elements of the super-
density model, including the potential of
(Figure 7)

_new upper and lower connections
between buildings

_liberation of roof tops for public open
space

_insertion of new community
programming, schools and universities,
markets and meeting rooms

_removal of streets, parking and other car
space to create additional public space

_new vertical connections from existing
Metro stations to buildings above

The second phase would see a more
proactive transformation of Hong Kong
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with the construction of a system of super-
density structures throughout the city. These
structures would be located in areas of the
city that require greater intensification —
places more distant from established centers,
corridors and transport nodes. Ideally, these
are located above new Metro stations, linking
urban transformation with the delivery of
new connectivity systems that benefit the
entire city.

Within these towers, we create new
verticalized "main streets” linking stations
below ground with parks in the sky, fringed
by retail, commercial and public activities, and
with bridges at multiple levels connecting to
adjacent buildings and open spaces.

In a city of verticality — from towering
landscape forms to sky-rise commercial
buildings — these towers will create an
evocative new image for a city that is
constantly finding new ways to drive urban
innovation and experimentation (Figure 8).

This model of vertical urbanism has the
potential to:

_break through existing barriers to higher
density (whether measured by FAR, DPH
or PPH)

_catalyze the redevelopment of major
sites, whole streets and neighborhoods,
creating a multiplier effect of super-
density

_deliver a new capacity for the city to
grow and intensify over many decades

Figure 8. Hong Kong; potential for new super-density towers (Source: HASSELL)
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