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Introduction
a

Ping An Finance Center V% [E 4 Bt # /O

Shenzhen, China # F % |

Shenzhen, a coastal city near Hong Kong, has expanded in population from 300,000 to 10
million in the 35 years since it was declared a Special Economic Zone by the government in
1979. Itis mainland China’s 10th most-populous city, and has received more than $30 billion in
foreign investment, making it one of the fastest-growing cities in the world.

The Ping An Group of financial services companies has also undergone rapid growth in recent
years. [t now has more than 200,000 staff, and office space is very much in demand. In an effort
to consolidate functions in a single headquarters building, Ping An began construction of the
Shenzhen Ping An Financial Center (PAFC) in 2009, which is targeted for completion in 2016.

Located at the center of Shenzhen, PAFC is a “transit-integrated tall building”that will occupy a
major node in the increasingly connected mega-city of Hong Kong / Shenzhen / Guangzhou:
home to 120 million people and one-third of China’s trade value. By 2017, Hong Kong

and Shenzhen will be only 15 minutes from each other by train, and in Shenzhen, PAFC is
strategically located at the terminus of the under-construction XRL line to Hong Kong, as well
as Shenzhen Metro lines 1 and 3.

PAFC will be 660 meters tall, comprising 460,665 square meters of floor area across 115 levels,
with a daytime population of 17,000. And yet, despite its size, it will also have significant
sustainability credentials. With an extremely dense program and well-chosen materials and
mechanical engineering strategies, PAFC is predicted to sustain an 18.25 percent energy
savings beyond ASHRAE standards, and a 46 percent annual savings in energy costs over a
conventionally constructed commercial office building of the same scale.

As a design, PAFC is meant to symbolize its owner’s image and title —"Ping An"is the
combination of the Chinese characters for “peaceful”and “safety” — while evoking the
entrepreneurial spirit of Shenzhen. The design also epitomizes efficiency. Its stretched,
needle-like shape is streamlined and notched with continuously tapering corners, for both
aerodynamic performance and visual effect, as well as returning the maximum possible
number of square, functional floor plates on a compact site. Overall, PAFC achieves a 32%
reduction in overturning moment and 35% reduction in wind load compared to China code,
due to the shape of the tower.
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Right: The Ping An Finance Center under construction
mid-2014. (Source: Ping An)
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Designing China’s Tallest: DNA of the
Ping An Finance Center

B E & TR 4RO DNA

David Malott, Kohn Pedersen Fox Associates

The Ping An Finance Center is the next generation of the prototypical Asian skyscraper: megatall, hyper-dense, and highly connected.
Encoded in the design of PAFC are the evolutionary building blocks of a modern megatall building. Ping An Insurance Company of China
envisioned a tower which could represent stability, befitting the company's image and title (Ping An is the combination of the Chinese
characters for “peaceful”and “safety”), while evoking the entrepreneurial spirit of Shenzhen. Also, the tower was to be intelligently designed to
the highest international specifications: efficient, elegant, yet evocative. PAFC will symbolize a city which has witnessed unprecedented urban
growth — from 300,000 people to approximately 10 million — in the 35 years since becoming China’s first Special Economic Zone. This chapter
outlines key architectural concepts centered on the Ping An Finance Center, relative to larger issues concerning supertall building design and

the formation of tall building clusters, as a means to achieve sustainable vertical urbanism.

FZEBF ORI —ROTMERAMHRARL BHE, BFE, URSENALRM. FLERT OHNRIHEATIARES
ERAGRAER . KERBERTFZERF OTRETRNEANE, URFAEGEERA LT E EEARHRT BRI FE A,
EHATHEHEARTULE. FLERTOEHF KN THERARKARRK: BGE, GFE, URGENERE. P2
ST KT R T ARET EERAGRNEL. RERFELETFLeRT OB LT ENEAME, URARETERAR
HHEERAEHRY KW, ZRTRENEEARTUAR. FELBFOEF —KNWTNERASWARRK: BEE, &
FE, URBEREZE., FELBPONRTAITIARES EEARKNELR, RERFERFZeBT Ot EZENAE
AMB, URARBHERAR T EEEAERY RNAA, ZATHENELRTHLE.

Introduction

In line with Ping An's commitment to quality, safety, and sustainability, the project team made
a strategic decision to begin with a proven prototype for a megatall tower, and pull it to an
unprecedented height. The design was less about a radical alteration of the tall building, but
one of continuous refinement. The techniques in up-scaling were nonetheless challenging,
and led to key innovations in the building’s form, structure, and other systems.

Akey challenge was addressing the tower’s high population density. PAFC has a floor area to site
area ratio exceeding 20, with nearly 350,000 square meters contained within the tower footprint
alone. Compounding the issue is that the PAFC tower is almost exclusively an office tower, with a
high design occupancy requirement, averaging 11 square meters per person (see Figure 2.1a).

To put this in perspective, PAFC's entire office population of 15,500 workers is stacked on

a 72-meter by 72-meter footprint constrained by the tower’s irregular piano-shape site. At
this density, our entire global workforce, estimated at 3 billion workers, could be housed in a
land area less than 1,000 square kilometers. That is two planets full of workers, fitting within the
borders of Shenzhen (see Figure 2.1b).

Which Leads to the First Question: Why Build Such a Tower Here?

PAFC is what can be described as a Transit Integrated Tall Building. It speaks to the promise of
the tall building as a sustainable paradigm, in which individual buildings form part of a larger
ecosystem of dense vertical centers linked by horizontal networks of public transportation.

Increasing density in city centers is more effective in preserving land resources and reducing
energy usage than the alternative of urban sprawl. The relationship between density, land use,
and energy use is well documented. Amongst high-income societies, the dense city-state of
Hong Kong ranks as the most energy-efficient in annual energy use per capita. The average
Hong Kong resident uses less than a third as much energy as the average American, while
enjoying the same purchasing power (World Bank 2012, IMF 2013). And, while Hong Kong is
associated with images of tall buildings, less than 25% of its land area is urban or built-up;
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Figure 2.1. (a) PAFC offers 11 square meters per person for 15,500 workers,
(b) at this density twice the current global workforce could fit within the borders of Shenzhen. (Source: KPF)
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nearly half of the remaining land area is
reserved as park and nature preserve (Hong
Kong Planning Department, 2008).

Hong Kong was home to the densest
habitation in human history, the Kowloon
Walled City (KWC), an ungoverned
settlement of 30,000 residents packed into
4 square meters per person. Known in
Cantonese as the “chaotic city of darkness,’
the Kowloon Walled City has enjoyed
nostalgia as of late. As an urban model,

it is fascinating: an agglomeration of
individual buildings into one giant entity
with skybridges, roof gardens, interwoven
mechanical systems, and public space infill.
Essentially, and with a touch of irony, it is a
precedent for the buildings and cities we are
trying to design today.

Now, imagine taking an interconnected
building entity such as KWC, and gradually
stretching it apart. As the distance between
buildings grows, so must the connective
tissue holding the entity together. For the
connection to remain effective, it must
become faster. Hold time constant, but
increase our speed, and our perception of
space is contracted (see Figure 2.2).
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The Shenzhen Ping An Finance Center

(PAFC) is a transit-integrated, 660-meter-tall
building that will occupy a major node in the
increasingly connected megacity of Hong
Kong/Shenzhen/Guangzhou: home to 120
million people and one-third of China’s trade
value. PAFC’s design symbolizes its owner’s
image and title - “Ping An"is the combination
of the Chinese characters for “peaceful”and
“safety,” while evoking the entrepreneurial
spirit of Shenzhen. Its stretched, needle-

like shape is streamlined and notched with
continuously tapering corners, for aerodynamic
performance, visual effect, and space efficiency.

The CTBUH “In Detail” series provides an in-
depth, full-color exploration of some of the
most important tall buildings in the world,
drawing from the multi-disciplinary expertise
of the practitioners directly involved in
bringing these buildings to life.
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