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Abstract | fHE

Historically, mega-towers were frequently labelled “egocentric displays of power,” becoming
iconic symbols of a city or an individual. In today’s age of global hyper-urbanization, supertall
towers are, for the first time in history, becoming more than just iconic power symbols. These
towers address a real urbanization problem: they create more building space with less land.
New generation mega-towers have evolved from being independent structures into complex
mini-cities with integrated underground transportation systems and pedestrian connections.
Their underground and above-grade connections to infrastructure are often more challenging
to design and build than the towers themselves. Given this complex and highly dynamic design
environment, the existing mega-tower delivery model is no longer fit for purpose; a new, more
efficient model must be explored. This paper compares two mega-towers: Tianjin CTF Finance
Centre (530m) in Tianjin, China and Wuhan CTF Finance Centre (648m) in Wuhan, China;
discusses the design and build challenges involved in both.
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“Come, let us build ourselves a city, with a tower
that reaches to the heavens, so that we may
make a name for ourselves; otherwise we will be
scattered over the face of the whole earth.”

—elIt LI EE4T, X8
— Genesis 11:4, The Bible
BAEXHSEIMECK, AANBESEM

Since the dawn of humankind, towers
constructed by human hands have served
one overriding purpose: to express power.
Towers have been variously depicted as a
challenge from humanity to the gods, a
demonstration of local or personal prestige
and even, to put it bluntly — as the ultimate
phallic symbol.

Often a product of boom times in wealthy
cities and nations, the primary function of
these early icons was to be just that: an icon,
designed to represent the high status or a
person, city or nation, or to fuel the ego of a
developer or a government and broadcast
that image to the world. But as the world
changed and societies evolved, many of these
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original icons have now fallen and become
monuments to forgotten people.

The world in the 21st century is a very
different place, but the echo of this original,
egotistical purpose still lingers when one
considers many of the tall buildings in cities
across the planet. For many people, towers
still represent power. However, today’s
mega-towers are challenging this idea and a
dramatic shift is beginning.

These new towers are still iconic — but they
act as symbols of something entirely different
— the strength of a community and the vitality
of a neighborhood. This paper will examine
the evolution of the modern mega-tower as
well as the tower’s significance to the wider
world and the local community. A specific
example, Wuhan CTF Finance Centre in China,
will be examined in detail.

Evolution: From Erection to Icon

The first modern skyscrapers to be built, let
us call them Generation One, were located
in Chicago in the 1880s — the Montauk Block
and the Home Insurance Building — both ten
stories tall. Designed to house offices and
make businesses more efficient, these towers
were part of society’s response to rising land
values sparked by an influx of people into
cities, and the corresponding increase in the
urban population and fall in the availability
of land.

These buildings also served as a training
ground for architects and engineers as

they developed the Commercial style of
architecture - steel-framed edifices which
steadily grew higher, stronger and bolder over
the next 50 years. Despite their prominence
in Chicago, New York and the US Midwest,
and the fact that they paid testament to the
obvious skill of their designers and builders;
these buildings were ultimately just places of
work — destinations serving only themselves.

Then came Generation Two, the first example
of which was the mighty Empire State
Building built in 1931. At 443 meters this
magnificent super-tall building became — and
has remained — an icon of a nation and its
people. One reason for its wide popularity was
a new and crucially different design feature

- a public observation deck on the 102nd
floor, giving the public a never-before-seen
360-degree view of Manhattan.

This provision was the first nod to the
potential ‘community service” these towers
could provide: a public space located at the

top of a city. This space immediately captured
the imagination and the hearts of the public
— cementing its place in popular culture and
inspiring stories, books and films, notably, An
Affair to Remember and Sleepless in Seattle.
This excitement and enthrallment illustrates
the latent potential power lurking within

tall buildings — the notion that towers can
provide a community with something that
“belongs”to them.

Through the years, towers have risen

higher and higher, with breakthroughs

in engineering and technology allowing
supertall towers to become ever more
complex, beautiful, lofty and iconic. Yet still,
their function within the city has remained
relatively static — they are a place to do
business and the focal point of a city’s skyline,
sometimes even defining a city; but still they
remain disconnected from the community
around them.

In spite of this fact, supertall towers and
mega-towers are widely considered by
developers, planners and governments to be
the primary generator of urban development
and renewal. Thanks to advancements in
material science, wind analysis modelling
and vertical transportation mechanics, not

to mention pressing demand, high-density
urban development and growth can be
promoted and sustained, and more and more
skyscrapers are being built.

This is particularly the case in Asia, the fastest-
growing region on Earth. With rapidly rising
urban populations and precious little space,
mega-towers are the seemingly perfect
solution to all problems.

The Vertical City Paradox: Functional but
Disconnected

Today’'s mega-towers are mostly Generation
Three — the next evolutionary step of
Generation Two towers. These towers often
invoke the concept of the “vertical city” -
where multiple uses are contained within

a single building, providing the building’s
occupants with many of the conveniences
one would find in a mature, developed urban
neighborhood. Generation Three skyscrapers
contain an impressive diversity of facilities
organized around a comprehensive vertical
transportation system.

One example is Tianjin CTF Finance Centre,
situated in the newly-developed Teda urban
area in Tianjin's Binhai New Town. Rising to
530 meters, Tianjin CTF Finance Centre is

a standalone mega-tower surrounded by
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institutional, commercial and retail buildings,
but its design is fully confined within the

site boundary, with the exception of one
underground pedestrian connection to an
adjacent metro station (Figure 1).

With a total gross floor area of 389,900 m?,
this tower is the vertical city personified. Its
99 floors are stratified into different zones,
including a 23 story ultra-luxury hotel; 21
floors of serviced apartments; 34 office floors;
five stories of lobby and clubhouse facilities
at the lower floors connecting to a five-story
retail arcade and hotel public facility podium;
and four basement levels which house car
parking spaces, a mechanical plant and a
back-of-house area (Figure 2).

Impressively demonstrating the integration
of facilities, form and structure, Tianjin CTF
Finance Centre is inarguably an icon for

the city, as are so many Generation Three
towers. But while remarkably efficient and
self contained, these towers are still more
about themselves than the surrounding
area. Their zones are well-defined, but often
have limited connectivity with each other;
there is a distinct lack of accessible and good
quality public space; and most crucially —
these towers lack a connection to the wider
community. They are still disconnected islands
floating in an urban sea (Figure 3).

From Icon to Community Generator -
Creating Connections

As the most populous country on Earth, China
is the ultimate “people-oriented” place. The
unprecedented rural to urban migration
occurring in modern China is leading to rapid,
hyper-density urbanization as the country’s

Figure 2. Tianjin CTF Finance Centre: a carved-out city block in a low-rise

neighbourhood (Source: RLP)
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Figure 1. Tianjin CTF Finance Centre: section showing a
stratified vertical city (Source: RLP)
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cities rapidly run out of space to house

new arrivals. This current growth model is
unsustainable and, as we have seen repeatedly
in other countries, leads to massive society-
wide problems — traffic congestion, pollution
and declining quality of life.

People can only truly thrive in functioning,
living, connected communities. The designers
of newest generation of mega-towers,
“Generation Four”if you like, have begun
to realize this and are acting accordingly.
Generation Four towers create solutions to
these hyper-density related problems by
providing the missing piece of the puzzle:
creating flourishing, sustainable mini-cities
with multiple robust connections to the
surrounding environment.

Wuhan CTF Finance Centre, currently under
development, is an example of a Generation
Four tower. Located on a vast site, with

most of its area consisting entirely of public
green space, Wuhan CTF Finance Centre

is first and foremost a people-oriented
development which emphasizes community
and connectivity. The development is highly
connected to the rest of the city via an
underground “root” system — road, rail and
pedestrian connections — which firmly “plug
the project in"to the rest of the city (Figure 4).

Designing a New Generation of Mega-Tower

Wuhan CTF Finance Centre is situated in an
urban renewal area of Wuhan, the capital city
of Hubei Province. Wuhan, historically known
as “two waters and three towns,"is widely
known as being the traditional transportation
hub of Central China. The site sits next to a
flood prevention dam on the Yangtze River in
a key, centralized position in a newly-planned
CBD area.

Looking at the site from above, it is
immediately obvious that the Wuhan CTF
Finance Centre project is not the typical
"carved-out plot”commonly seen in earlier
generations of mega-towers; it is much

more a node with multiple connections to

the surrounding area. It is a high-density
development with a plot ratio of eight, much
higher than the more typical 2.5 or 3 common
in Generation Three towers. The plans allow for
the release of a startling 53,000 m? of land for
the construction of a city park, while increasing
the supply of office space by 80 percent when
compared to similar projects (Figure 5).

Wuhan CTF Finance Centre’s design stresses
its connection to the urban and community
environment on every level, and in doing

Figure 4. Wuhan CTF Finance Centre: visually connecting and physically integrating with the community (Source: RLP)
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Figure 5. Wuhan CTF Finance Centre: genius loci with three-dimensional pedestrian links with the community (Source:

RLP)
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so, the design demonstrates the project’s
commitment to providing public space.

The project will accommodate a total gross
floor area of 532,000 m?, configured as a
vertical city, with office, retail and residential
functions. An additional 200,000 m? will be
provided for car parking spaces and back-
of-house functions at the basement levels.
The offices will be housed in the 648-meter
high, 118-story mega-tower with a total floor
area of 327,000 m? floor for lease or sale. The
remainder of the development will include
four 90m residential towers located at the four
corners of the site, and a 100,000 m? four-level
retail podium which will connect to the office
and residential components of the project.

Key Challenges and Strategies Adopted

Connecting a Significant Business and
Retail Hub to Different Communities

The planning and design of Wuhan CTF
Finance Centre involved much more than the
rather linear concept of “‘creating a magnet”to
draw in the working population of the new
CBD. This project casts its net to a much wider
demographic: connection to the cross-river
rail and underground road network will
provide rapid and convenient transportation
links for members of the university and the
high-tech research community living and
working in the nearby Wuchang district,
allowing them to mingle with business
people working in the tower.

The retail portion of the development is also
being positioned as a family and children’s
mall - the planned children’s education and
learning facilities will extend the value of the
development to yet another demographic
and bring life into the tower outside of
office hours.

These unique links will connect the
surrounding residential neighborhoods and
the main city with a less congested, greener
and more vibrant urban space - a place

which does not exist in the current city fabric -
providing the entire city with new

green space.

Providing a Safe and Enjoyable Venue for
Community Interaction

The at-grade level of both the project and
the park sites encourages the unrestricted
flow of pedestrians and designated urban
spaces for where the public, shoppers,
members of the university and business
communities and more can interact. Most
of the external vehicular traffic will be at the
underground level, which will reduce the
amount of traffic-related air pollution in the

at-grade portion of the development. The
above-grade tree bridge network also allows
convenient pedestrian movement between
the functional, recreational and transportation
portions of the site.

The numerous open spaces give the
circulating pedestrians various opportunities
for relaxation and other activities. The city park
provides not only a large green space, but
also a large stage for different activities like art
exhibitions, sports events and a vibrant public
space for children and adults alike.

Controlling the Design and Maintaining
the Future Built Environment

From the start, it was essential that the
developer proactively controlled the urban
design rights of the surrounding area, in order
to maintain the desired overall environment
and set a baseline for the planning and
integration of activities for different
communities. One strategy which provides
these safeguards is to take up the design of
the city park and its pedestrian connections
with the project.

During the project’s initial land sale deal, the
developer also bought another 25,000 m? of
retail GFA under the city park site — this will
allows direct below-grade connections to the
development. To ensure that the functionality
of the development and the connected

areas is truly harmonious into the future, the
demarcation of maintenance responsibilities
in connected by non-project site areas

must be carefully considered, otherwise this
harmonious concept could rapidly unravel.

Bringing a Mega-Tower Office Project to
Life Beyond Office Working Hours

Most CBD and mega-tower projects across
the world face a common problem - the
notion of the vacated city — or “dead city”—
after office hours and on non-working days.
To allow effective, continuous and constant
use of the area, regional retail and residential
elements were planned into the project.
These discrete elements will allow different
communities to enjoy various activities
around the clock, providing multiple uses for
this public space which can be enjoyed at
different times of day.

Connecting With Each Other
Merging “work,“play”and “live” destinations
is not a particularly innovative concept these
days (Figure 6). Wuhan CTF Finance Centre’s
unigueness lies in its connectivity, which

will feature:
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Figure 6. Wuhan CTF Finance Centre: a“mega-hub” for
work, live and play (Source: RLP)
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1. A metro/tram transportation hub,
including three metro/tram lines at the
basement level, street level and above-
grade viaduct levels;

2.Six pedestrian connection points
to adjacent developments at the
basement level, including to retail
facilities which will be provided in an
adjacent future development;

3.Six pedestrian connection points with
current and future metro and rail lines;

4.Two pedestrian links to the city park to
the east at two levels;

5.Six pedestrian connection points which
will connect to future commercial
developments, the city park, the cultural
centre to the north and the current
promenade park;

6.Connections to public and cultural
facilities in the vicinity;

7. Public loop roads at the above-grade
and basement levels.

Connectivity does not strictly mean
“transportation”; the concept also involves

the creation of connections between people.
Wuhan CTF Finance Centre seeks to create a
space that the surrounding community can
enjoy around the clock, through the provision
of public open space and numerous services
and facilities. Business clubhouses and office
rest lounges will be located throughout the
building; retail facilities will feature family- or
child-based themes to help stimulate interest
and attract people to the property; and the
development will be well connected to green
spaces. Residential facilities will also provide
private open green spaces at the deck level

and exclusive clubhouse facilities for residents.

Given the project’s proximity and accessibility
to the major commercial, residential and
educational areas of Wuhan and its strong
pedestrian, road and rail transport links, this
project has the potential and the capacity

to attract people into the neighborhood -
creating a community and providing Wuhan
citizens with unprecedented opportunities for
fun, leisure and learning.

The tower itself has been designed specifically
to define and draw people to the area,

rather act as an outright display of power.

Its enormous height will make it a natural
icon — this is unavoidable — but an icon

which serves rather than displays. Wuhan CTF
Finance Centre will serve as a nexus for new

Figure 7. Wuhan CTF Finance Centre: underground vehicular loop road with community parking at B2&3 (Source: RLP)
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development and a place where people can
gather and connect with one another.

The tower’s structure consists of a central
concrete core with corner setbacks at various
levels which echo the shuttle lift stacking,
and perimeter moment frames comprised

of composite columns, belt trusses and
perimeter spandrel beams. The tower’s
structure will be fully integrated with a
versatile energy-efficient fagcade system
which will be put through stringent wind
load analyses, with the aim of minimizing the
materials used for the structure.

While emphasizing the tower’s verticality, a
curvilinear spline will begin at the base of
the tower and wrap around the building’s
envelope all the way to its top. The primary
purpose of the spline is to mitigate the
wind loads exerted on the surface of the
tower, but it will also provide a certain
important aesthetic. The overall image of the
tower will be of a flower about to blossom
— symbolizing the bright future which lies
ahead for Wuhan.

The green space created by this project
also makes it unique. The city parks and
large waterfront park balance the impact
of the development, both visually and
environmentally. The green areas within
and outside Wuhan CTF Finance Centre site
are seamlessly connected — creating a long,
unbroken space where nature and people
intermingling (Figure 7).
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Figure 8. Wuhan CTF Finance Centre: a city park integrating urban design with the city fabric (Source: RLP)
B8 HNBEXEERAPL: WHEERNTIRITRAIEHAKE KR RLP)

Driving the Future

Creating these new mega-towers requires
another kind of community — a vast
cooperative network of people working
together to shepherd a project from the
design stages through to final completion.
Whereas standalone mega-towers require

a large project team, they are focused on
completing the tower only. Connected
Generation Four towers are fantastically
complex undertakings requiring highly
specialized knowledge, skills and experience.
In the case of Wuhan CTF Finance Centre,
planning the connections to the surrounding
environment — the “spaghetti under the
surface” - was actually more complex than
planning the tower itself.

In Asia, particularly in China, executing a
project of this scale requires a dedicated team
with deep experience - not only architecture
and design experience, but cultural
experience as well. Such teams need to be
able to coordinate, liaise, negotiate and enter
into dialogue with a wide array of people and
companies - from government departments
to transportation engineers to contractors
and beyond - all in the specific and unique
context of modern-day China.

With Wuhan CTF Finance Centre, a number
of specific challenges were encountered.
While unique to the project, firms seeking to
undertake these projects in the future should

Figure 9. Wuhan CTF Finance Centre: the Centre is linked with the surrounding neighbourhood via a landscaped

bridge and an underground arcade (Source: RLP)
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be aware that these types of challenges
will certainly reoccur in other mega-tower
projects in China. These include (Figure 8 & 9):

Multi-disciplinary design challenges which
occur during the design, development and
implementation stages. These can include the
need to create large amounts of specialized
building materials, which can rapidly

escalate costs.

The need for large teams of consultants
and specialists. While necessary, these
teams must be unified by a unified, strong
leadership team.

Exceptionally complex designs involving
enormous amounts of information. Potential
solutions involve the use of Building
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Information Modeling to resolve potential
design clashes, and factory-fabricated
products to decrease construction times.

Numerous logistical barriers and other
hurdles exist in terms of obtaining the
various necessary statutory approvals from
government bodies. Flexible schedules need
to be utilized and keen attention paid to

the time lag between design approval and
statutory approval.

Firms operating in China must seek solutions
to these and other issues quickly, as over

the next five years, 71 percent of the world's
completed super-tall and mega-towers will be
located in China.

Conclusion

The world has come a long way since the first
tall buildings scraped the sky over Chicago.
In most parts of the world, the “good old
days” of a building being a symbol of power
and pride are gone forever. Today, self-
contained, standalone towers are becoming
an anachronism, with their importance to the
cities of today in rapid decline.

This is not to say that mega-towers are
irrelevant. Far from it — in Asia especially, they
have a vitally important role to play in the
urban environment. The mega-towers of
the future — Generation Four and whatever
comes next — will still be icons that embrace
and celebrate the achievement of creating
incredible buildings, but they will also, more
importantly, celebrate their connection to
the neighborhood, embrace the public and
generate living, thriving communities.
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