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Kingdom Tower
(1,000+ meters)
Jeddah, Saudi Arabia

We are providing structural design
services for Kingdom Tower, the center-
piece of a new 23-million-square-meter
urban development known as Kingdom
City. Upon completion, the tower will be
the world’s tallest building. The design
of the structural system is based on
stringent performance criteria for supertall
structures, utilizing both international
performance standards and regional
building codes.

Architect: Adrian Smith + Gordon Gill
Architecture

Owner: Kingdom Holding Company
Total Area: 530,000 m? (5.7 million SF)

Image Credits

Kingdom Tower
© Adrian Smith + Gordon Gill Architecture

Suzhou Zhongnan Center
Courtesy Gensler

Shanghai Tower
Courtesy Gensler

Ping An Finance Center
Courtesy KPF

Wuhan Greenland Center
© Adrian Smith + Gordon Gill Architecture

Signature Tower
Courtesy Smallwood, Reynolds, Stewart,
Stewart & Associates

Chengdu Dongcun Greenland Tower
© Adrian Smith + Gordon Gill Architecture

Taipei 101
Dugald MacKay

Petronas Towers
Michael Goodman

Plaza 66
Philip Gostelow

Taikoo Hui
Courtesy Arquitectonica
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Suzhou Zhongnan Center
(700+ meters, 137 stories)
Suzhou, China

Suzhou Zhongnan Center is a mixed-use
complex, consisting of one 700-meter
skyscraper with a 137-story superstruc-
ture. It features class “bA” office space,
high-end residential space, a seven-star
hotel and an eight-story, long-span podium
structure. When completed, it will be the
tallest building in China and the third
tallest in the world.

A “core-outrigger-mega-frame” lateral
system is used to meet China code
requirements. The foundation system,
consisting of 6.3-meter-thick mat
supported on bored piles, helps to sup-
port the massive tower and to control
settlement. The tower crown uses a
concise structural system that realizes
architectural elegance and achieves
structural efficiency.

Architect: Gensler
Owner: Zhongnan Construction
Total Area: 500,000 m? (5.4 million SF)

Shanghai Tower
(632 meters; 124 stories)
Shanghai, China

As the project’s structural engineer, we
designed a simple, safe and cost-effective
structural system that enables a creative
architectural form. The exterior of the
tower is a twisting triangle that tapers as
it rises, and is draped around an inner con-
crete structure comprising nine cylinders
stacked one atop another. We developed
an efficient design of super-columns

with outrigger trusses that also support
the twisting curtain wall. The outrigger
trusses and super-columns derive stiffness
from the concrete inner building, compris-
ing an effective system for resisting

wind and seismic loads typical of supertall
buildings.

Architect: Gensler

Developer: The Shanghai Tower
Construction & Development Company
Total Area: 372,000 m? (4 million SF)



55333335

R

- fREE

(638K, 113 =)
ENEJRTEIE, FEMIA

A /j\w l'lr‘ﬂ%f" /H‘fc
J ] )Jx/*/]\ 4\
[ 1/ ;/{H

ML cwz,kfrft.f
IU FEHATIE G AL J wJL“'f’\'l/
AT T H""ftu it L

CHHE TN IR

1T HA7 . Smallwood, Reynolds,
Stewart, Stewart & Associates

Mk 3. PT First Jakarta International
SVEESTHI AR . 520,000 m?

~ PSR SR

(468 £, 100 =)
R, EGER

AR A 0 E IS 468K, 31100
r‘Jzi"v ufur\”ﬂm MM ,\lf"“[ “//§ 7S
Ja] Thomton To masetti A A< 17 | J,H”

/3 im 1 L] i uu J~:’ ey
w1 AT B 1E
%‘ll‘\/ﬂ I 11 /\N f
/LJ ,‘wl AJ A%
2], [RIE A4 T uk4
AT Adrian Smith + Gordon
Gill Arch]tecture
Wb 2 H AR T Rl T 4 U4 s 3t = T
H R~

v

SEFIHFRTE A 425,413 m?

Signature Tower
(638 meters, 113 stories)
Jakarta, Indonesia

This supertall building is in one of the
world's most active seismic zones. To
accommodate the soft soil conditions and
high seismicity, we designed a primary
lateral system that links a composite core
wall with super-columns and steel outrig-
ger trusses. In addition, the exterior mega-
frame includes nine steel belt trusses, six
steel floor trusses and additional super
columns. To achieve an efficient and safe
structure, we applied performance-based
design to evaluate the building’s perfor-
mance under various levels of seismic
hazard, in addition to the traditional code-
based design.

Architect: Smallwood, Reynolds, Stewart,
Stewart & Associates

Owner: PT First Jakarta International
Total Area: 520,000 m? (5.6 million SF)

Chengdu Dongcun Greenland Tower
(468 meters, 100 stories)
Chengdu, China

Design-phase structural engineering and
construction document phase peer review
services for a 468-meter mixed-use tower.
The 100-story building will include hotel,
CEO suite and office space. The structure
is the first supertall building in China to
use a sloping core wall system, which
increases usable floor space and reduces
construction material and cost.

Architect: Adrian Smith + Gordon Gill
Architecture

Owner: Greenland Group Chengdu Shu
Feng Real Estate Development Co., Ltd.
Total Area: 425,413 m? (4.6 million SF)
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Ping An Finance Center
(600 meters, 118 stories)
Shenzhen, China

We provided structural design services
including performance-based design
for this supertall tower. Excavation and
foundation work for the tower began in
early 2010. The main structural system,
checked under extensive nonlinear
dynamic time history seismic analysis,
consists of a composite concrete core
with steel outriggers connecting to
eight super-columns. The exterior frame
comprises seven sets of double-layer belt
trusses at the mechanical and refuge
floors. The super-diagonals are inter-
connected with the belt trusses at each
exterior face of the building.

Architect: Kohn Pedersen Fox

Owner: Ping An Life Insurance Company
of China, Ltd.

Total Area: 468,600 m? (5 million SF)

Wuhan Greenland Center
(636 meters, 125 stories)
Wuhan, China

Our design for the structural system

of this supertall tower consists of

a composite concrete core with locally
embedded steel plates, a combination
that increases strength and enhances
ductility. Outrigger trusses, as well as belt
trusses, will be placed at the mechanical
levels, which will connect either to the
core or to super-columns. A composite
column with embedded steel provides
strength and enhances ductility, and the
composite floor system should shorten the
construction process. The tapered body of
the tower and its domed top will reduce
wind resistance and vortices that typically
build up around super-tall towers.

Architect: Adrian Smith + Gordon Gill
Architecture

Owner: Greenland Group

Total Area: 304,000 m? (3.3 million SF)
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Taipei 101
(508 meters, 101 stories)
Taipei

The world’s tallest building when it was
completed in 2004, Taipei 101 presents

a unique profile, opening upwards to rep-
resent a blossoming flower that signifies
wealth and everlasting vitality in Chinese
culture. The architecture of the building is
the successful realization of a concept of
inwardly slanted observatories. With its
transparent and high-tech energy efficient
glass materials and its innovative lighting
design, the building is crystal-clear and
elegant. We provided concept and pre-
liminary designs, and reviewed the final
structural design by the local engineer

of record.

Architect: C.Y. Lee & Partners

Owner: Taipei Financial Center
Corporation

Total Area: 204,000 m? (2.2 million SF)

Petronas Towers
(452 meters, 88 stories)
Kuala Lumpur, Malaysia

We provided structural engineering design
for these slender twin towers, which
were the world’s tallest buildings when
completed in 1999. Their dramatic Islamic-
themed design incorporates a sky bridge
at floors 41 and 42 that connects the
towers and creates a visual gateway to a
major public park. The sky bridge —more
than 150 meters above street level —was
designed with slender structural members
rather than heavy trusses to be compat-
ible with the architecture of the build-
ings. It accommodates the independent
movement of the towers as they sway in
response to wind loads. The development
also includes a 5,143-space underground
parking garage, a seven-story retail facil-
ity and an acoustically isolated 864-seat
concert hall that spans the entryway to
the towers and retail areas.

Architect: Pelli Clarke Pelli
Owner: KLCC (Holdings) Sdn. Bhd.
Total Area: 307,000 m? (3.3 million SF)
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Plaza 66
(288 meters, 66 stories)
Shanghai, China

One of Shanghai's tallest concrete build-
ings complexes, Plaza 66 consists of

two towers that achieve dramatic height
despite small footprints. The skylight roof
design that covers the seven-story atrium
in the retail podium was a challenge

for the concrete structural system. The
cross-sections of its members vary along
the roof span, as do the cross-sections of
its supporting columns, creating a visu-
ally dynamic but technically challenging
atrium. To enable economical construction
of the second 48-story tower, and address
a number of engineering challenges, we
used a conventional concrete frame-shear
core wall with lateral supports and a deep
mat with long friction piles.

Architect: Kohn Pedersen Fox Associates
Owner: Hang Lung Realty
Total Area: 214,000 m?2 (2.3 million SF)

Taikoo Hui
(212 meters, 50 stories)
Guangzhou, China

We provided structural design services
through the design development of this
mixed-use complex in southern China’s
largest commercial center. The complex,
which opened in 2011, includes two office
towers of 50 and 33 stories, a 31-story
hotel and a six-story podium. One of the
most notable aspects of the project’s
structural design is the 1,000-seat theater
in the podium. An innovative “box-in-box”
design completely isolates the theater
from the surrounding structure, so that
external vibrations do not compromise the
theater’s acoustics.

Architect: Arquitectonica
Owner: Taikoo Hui Development Company
Total Area: 450,000 m? (4.9 million SF)
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Vice Chairman  #Hi4F| L
New York, N.Y.  E[E, 414
DPoon@ThorntonTomasetti.com
917.661.7800

Managing Principal 4T #5F
Shanghai, China [, i
YZhu@ThorntonTomasetti.com
86.21.6057.0900

Chairman and CEO =& S K iy JE AT &
New York, N.Y.  ZE[E, 44
TScarangello@ThorntonTomasetti.com
917.661.7800

Vice Chairman #3142 F L%
New York, N.Y.  E[H, 4%
ABrazil@ThorntonTomasetti.com
917.661.7800

President R

New York, N.Y.  SE[, 4%
RDeScenza@ThorntonTomasetti.com
917.661.7800

Beijing, China
Christchurch, New Zealand
Ho Chi Minh City, Vietnam
Hong Kong, China

Mumbai, India

Shanghai, China

Boston, Massachusetts
Chicago, lllinois

Dallas, Texas

Denver, Colorado

Fort Lauderdale, Florida
Irvine, California

Kansas City, Missouri
Los Angeles, California
New York, New York
Newark, New Jersey
Philadelphia, Pennsylvania
Portland, Maine

San Diego, California
San Francisco, California
Sao Paulo, Brazil
Washington, D.C.

London, United Kingdom
City of London Annex
Moscow, Russia

Abu Dhabi, U.A.E.
Dubai, U.A.E.
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