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As an architect and urban designer, Brian Lee brings a
hands-on design approach to his work - maintaining
a full integration of the natural and built environment,
and providing meaning to those who use the spaces.
Mr. Lee has designed projects across the globe.
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William F. Baker is a Structural Engineering Partner and
is regarded for his work on supertall buildings such as
the Burj Khalifa, Zifeng Tower, and Trump International
Hotel and Tower in Chicago. Bill is a Fellow of the
American Society of Civil Engineers and the Institution
of Structural Engineers, a member of the National
Academy of Engineering, and a CTBUH Trustee.
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Luke Leung is the Director of the Sustainable
Engineering Studio. He is committed to raising the

bar in engineering, especially high-rise structures.

His work ranges from the LG Art Hall, one of the first
displacement performing arts centers in the world, to
the Burj Khalifa, the world’s tallest man-made structure
with a first-of-its-kind stack effect control system.

Luke Leung4k 4 2 SOMi% it 2 4B o £ 42 T %1t
Rl B TRELLER, LEREBEER
TREIHRE. W2 5HRTHE aEHR L
—MER BB ERB AW RELAFO—LCEA

JT. B—ARAEEB S R G AR E A
g —wFeA R AvEEREACE T4
AT, XEEMEREAEAERE. UAHRRE
AE.

Abstract

The rapid development of modern Chinese cities has provided designers and developers

with unique opportunities to create architecture that either responds to its existing context

or, as in the case of emerging cities, creates entirely new urban identities. When coupled

with advancements in technology, construction technique and analytical design tools, these
opportunities have yielded some of the world’s most sophisticated and progressive architecture.
This paper will explore the design of supertall buildings throughout China and examine

the context of these structures within each tier of Chinese city. It will also examine a holistic
approach to achieving high performance design in 215 century architecture. The authors will
explore the key design challenges associated with these unique structures and discuss their
efforts to create architecture that is iconographic, contextually responsive, and energy efficient.

Keywords: Tall Buildings, China, Context, Place, SOM
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Developing Urban Identity

Twenty-first century China uniquely
understands that high-performing, high-
quality design can support the strength and
development of great nations. In the past
twenty years, the country has experienced
unprecedented migration to its developing
cities. One need only consider Pudong,
Shanghai and its rapid transformation. Then,
imagine that model replicated over almost
two hundred Chinese cities of a million or
more population striving to create viable
urban centers, to realize it will not be ending
anytime soon.

With an estimated influx of 400 million people
before the year 2050, Chinese cities are in
need of design that exceeds our present
aspirations. This type of formidable cultural
shift presents both a challenge and an
opportunity for design practitioners. How

can we create architecture of lasting value

for these progressive communities, while
allowing for precipitous population growth

in an era of limited resources? How can

we both advance the science of building
effectively and create places that address the
human condition? Can tall building design be
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unique to the specifics of its context? By defining a design philosophy
that is both clearly articulated and culturally or contextually specific,
practitioners can utilize pioneering technologies to design impressive
city skylines and shape healthy urban landscapes throughout China.
Yet, our design work does not exist independently. The questions

of the city are best answered by the collective shared knowledge of
governments, owners, financial entities, planners, architects, engineers,
and planners, working together collaboratively to create new models
and systems.

Commonalities and Differentiators

Tall buildings rely on certain integrated commonalities: structural
appropriateness, high performance building systems, expression of
programs and use, and innovation in materials and craftsmanship to
drive building form. Each building tends to have its particular character
derived from the resolution of those issues.

The authors have found that the best buildings have a spirit that
grounds their identity to the place in which they are built. This
contextualism, or focus on the place, gives the design a basis for
differentiation. Many cities disappoint with a dull sameness and

a ubiquitous quality of the modern built environment. Buildings
designed and constructed as universal commodities to be distributed
throughout the world deny the ability of a city and a people to express
their character and civic essence. Generally, local markets bring local
concerns, needs, and aspirations. Often though, a lack of vision or fear
of risks will point to what has been done before.

China has been a leader not only in the sheer number of tall buildings
planned and constructed but also for its desire and openness to new
concepts and designs. The refreshing willingness to create a unique tall
building has enabled architects and developers to search for ways to
differentiate their projects. It is suggested, however, that novelty should
be avoided as much as banality. Designers should strive to avoid
willfulness while being guided by structural integrity, high performing
systems, innovative use of materials and high-quality craftsmanship.
This practice yields distinctive work that is not tied to a formula or style.
Itis the exception to the norm and a new interpretation of rational
methods which gives a design merit.

As designers at Skidmore, Owings & Merrill LLP (SOM), the authors
have found that place is one of the most important influences on the
commonalities of an SOM design. In this instance, place is defined

as climate, landscape and urban context, social values, cultural
characteristics, economic forces, and the gestalt of the time. In the
best architectural solutions, a building’s form is inspired by its place,
but it is not a cartoon representation of the local vernacular. Ultimately,
city-specific consideration of these issues yields iconographic urban
forms that are contextually responsive, technically high performing
and environmentally responsible. By synthesizing these elements, the
tall building derives a connection to the city in which it is built, while
at the same time driving the evolution of the city’s identity. While the
new building takes its cues from its existing and anticipated context, it
also changes it, thereby informing the next generation of buildings in a
continual evolution. Form follows place follows form, etc.

Place

Whether influenced by their geographic location or local culture,
buildings are anchored by their context. Inextricably linked to their
locale, they weave the fabric of the urban landscape and dictate the
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Figure 1. Aerial rendering of Takshing
House (Source: SOM)
Fl. ERAESEHE GRIE: SO

quality of life for their inhabitants. In the best instances, architecture
not only reflects a clear expression of its time and place, it also provides
a precipice upon which to leap into the future.

Recently, SOM proposed the Takshing House (see Figure 1) on a
very small site in Central Hong Kong. At the intersection of one of
the busiest roadways and two highly trafficked historic pedestrian
walkways, the infill site was developed by raising the office program
above the surrounding towers via a structural tree trunk and
cantilevered floors. Site coverage allows only a 675-square meter
typical floor plate, but the plan is composed of a clearly organized
core with services and common spaces connecting two 10 meters
wide column free spaces of views and natural light. This type of
structural form is not new, but the dense urban context encouraged
a boldly integrated architecture and engineering solution to open the
pedestrian environment and provide views and light to the tower.

In Beijing, the Poly Corporation Headquarters (see Figure 2) was
developed to relate to three contextual components: the former Poly
headquarters and theater across the intersection, the center city fabric
of walled compounds, and the harsh western and southern exposures.
Maximizing natural light for the office, the building atrium frames a
museum object, hanging from cables that stabilize the 90-meter-high
cable-net curtain wall. This gesture of civic responsibility, in this case,
an openness and transparency to the city punctuated by a lantern of
art and culture, is contrasted with the powerful stance expressed by
the heavily textured stone screen wall. The building communicates
transparency, service to society, and environmental responsibility. It
defines the client and their mission in the capital city.

Sometimes a landscape is so compelling that the building forms find

a poetic connection to their place. The Liansheng Financial Tower (see
Figure 3) is situated in the new southern CBD of Taiyuan, China. For this
supertall tower, two slender tower forms with nominally 2,000 square
meters floor plates were developed to accommodate the program

, while retaining as much perimeter for views and natural light. The
structural system essentially takes two normally proportioned, efficient
towers and allows them to reach great height through mutual support.
By linking the two towers with three bridging elements of common
amenity programs, each tower braces the other. This structurally
informed composition has an immediate analogy to the surrounding
two mountain ranges and Fen River Valley between.

Figure 2. Exterior views, Poly Corporation Headquarters, Beijing (Source: SOM / Tim Griffith)
B2, A RA A B R34 GRIE: SOM / Tim Griffith)
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Figure 3. Rendering of Liansheng Financial Tower with ventilation diagram (Source:
SOM)
B3 BEeBARMREFENTEE GRF: SOM)
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Figure 4. Rendering of Ssiger International Plaza Phase Il (Source: SOM)
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Programmatic Expression and Invention

The specific programs of a building, usually defined by the local
markets and customs, can be expressed in the massing and structure.
The form of a single tower may evolve into an aggregation of elements
and spatial linkages with an inventive manipulation of the program.

The Ssiger International Plaza Phase Il in Cixi, China (see Figure 4)
attempts to utilize a site that is too small for the allowable floor area
ratio while meeting the daylight and view requirements for three
conventional south facing residential and hotel towers. Stacking

the hotel on top of the three rotated towers permits this mixed-use
structure to maximize light and views, while creating an instantly
memorable, but not willful, form. Intermediate connections, similar to
the Liansheng Tower, create special units and link common amenities
for the residential program. These connections provide additional
structural bracing to the slender tower legs. The exterior is clad in
operable vertical sunshades which reduce solar gain and present a
cohesive form that subtly changes as the sun moves around the site.

A similar strategy was pursued for the Zendai Bund Financial Center

in Shanghai (see Figure 5). The adjacent Yu Garden's traditional texture
of low-rise buildings and intricate pedestrian paths contrast with the
grand sweep of the Huangpu River and picturesque Pudong high-rise
district. Between these two worlds, the complex’s three office towers
lift a residential and hotel block high into the sky to create a symbolic
gateway to the old city from the piers and river. The forms are then
eroded, terraced, and stacked to recreate the texture of the buildings
and landscape which it borders. This raised, aggregated building form,
structured to allow horizontal expansion of the residential on top of
the office, yields a variety of spaces and a complexity which recalls the
scale of the Bund and the adjacent neighborhoods.

The Tectonics of Structure, High Performance, and Craftsmanship

If contextual form is the goal, then how does one achieve it? Ultimately,
the endgame is the sum of its many parts: an inherent understanding
of the art of design, as it relates to the science of architecture. In his
book, “Studies in Tectonic Culture: The Poetics of Construction in
Nineteenth and Twentieth Century Architecture,’Kenneth Frampton
argues, ‘'modern architecture is invariably as much about structure and
construction, as it is about space and form!If, then, a designer adheres
to form-making that is guided by certain intrinsic principles, the
resulting form will emerge organically. Rather than being a product of
willful form-making, the structure boldly resolves itself with an identity
that is generated by efficiency and rationality.

Figure 5. Aerial rendering of Zendai Bund Financial Center (Source: SOM)

5. shof [E R e @R 4P O TUE A GRIE: SOM)

HARESEMALE GBI F T UKL, 2EESPHATU
MERA—MEMTEERERANCFER T £,
FERBRRETRERS =H (SERED WETERE— R
FRABEZERANR L, FREERLSAEERNEIL
T, A= EE e ROE SRR, REEERT
AEREESZ E, NTESM TR EEAZARERAR
BEHRAAEAN, FQE T R Er T HErEREs, 55k
BAERN, EFEEEHL) HEETHREAET —LRHRE 2
TC, HERFWERS R ERE, XEEEH L N ey L%
JRERBET BN S LE. SME AT R T ELEAR, &
RO AR E R, AT ERIEEHPZEERT - 0 ER
TS BB &

L@ AN SRS (HEL) ®WRAT RUBBITFik, <6
NHBEAFERNENRERAMRENAATES, FEH
LB MFHERSG EERAR YR T M. EXRHARXEZME,
HEEANEEXEEEEHEERRTAKNERAINE
T, ERLERBLTHAELRT HENERXAFIEITF . A
ErEMBAXTTHE., RefEER, NEHAEHAMIX
BHEAREANE, IR EHENERALR, LEHTU
EEANETHNEEXGUATER, TETEMEHNZE
Folg AWK, BN T SR AR,

LM, R ETY

WREUEHBRENWRA BT, HowAERAx—ER? AR
AL, RAKURSHERNG A RITERNAEERMFEZA
MEMES, ARRHT « HZLPHEE BAXAHAR: TA
B THARAWAEER) P, FE LA “TARBRALE
MERITEEARELE, REZB SRR AERER L. 7
A, wREITWXABELAENEN kB EER, REANPRK
BLBEREI. EMMTERB RN Y, TRaERES 6
B EERERAERBARLE FEM R ER,

S M RN RE T

BOIR . AW RS R TS THAN SR, TREHA
GRART SHE, BAEPARLETE LT TAE TN
KBS, URABEAH K RAFN . &—F H AL
SR A A A AT R S 4 2 ] 1 R R B
A

B 7 M B M B R A 55 7= A4 30 B B R B XK B4
(BEEE) RE—ANRAX BT, KL= AN RS L

101



i
=
=
-]
et
bt
|
Tud

j i = . —
Figure 6. Perspective Views of Poly Real Estate Headquarters, Guangzhou (Source: SOM /
Tim Griffith; SOM / Fu Xing)

[E6. RA|H = EHYEE, M (GRIE: SOM / Tim Griffith; SOM / Fu Xing)

Structural Simplicity and Appropriateness

The boldest, most articulate designs begin with a clear structural idea.
Regardless of whether the structural system is ultimately exposed,
the caliber of its efficiency and material economy potently affects the
tower’s constructability, as well as the expression of its architectural
form and function. This evolves into a larger discussion of how
structure can be appropriately developed to support a sense of place.

One such example involves the steel cross bracing used on Poly Real
Estate Headquarters, located in Guangzhou (see Figure 6). Because the
Pearl River delta has always been a dynamic nexus of trade in China,
water views have a symbolic value in the project and were paramount
to the architectural concept. Relying on its innovative structural double
lattice spine and braced ends, the towers’ offset cores are light and
transparent, permitting a high degree of openness to northern views.
On the north, the towers'forms are defined by floor-to ceiling glass,
while on the south they expose their structural framework. In addition
to its structural function, the lattice spine also provides a dense screen
for shading the structural facade, reducing solar gain by 50 percent.
The offset core also maximizes the amount of open space in the
interior, supporting the large open office floor plates. At the base, the
robust structure allows for open, porch-like terraces and lobbies that
serve as climatic transition spaces to the interiors and are appropriately
suited to the region.

The Tianjin Global Finance Center (see Figure 7) was developed as

a simple, oval, tapering figure. To cover the double curvature of the
exterior, a series of folded pleats vary over the height of the tower
and create a gently faceted form. Viewed throughout the city, this
recognizable tower creates an interplay of the light and has become
a strong marker for the new Finance Street development on the Hai
River. In between each cantilevered facet is a perimeter column and
frame that links to an innovative steel plate wall core. This efficient
structure serves the quiet elegance of this central city supertall. Its
serrated oval shape has superior behavior in the wind, reducing wind
forces and motions.

The 530-meter tall New World CTF mixed-use tower in the TEDA
district of Tianjin utilizes an innovative mega column structure that is
diagonalized on the lower tower to brace against seismic and wind
loads (see Figure 8). Expressed as a lyrical edge to the convex and
concaved surfaces which correspond to the uses inside, the mega

Figure 7. Tianjin Global Finance Center, Tianjin (Source: SOM | © Tim Griffith)
E7. RFFREBF O GRE: SOM / Tim Griffith)
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column allows 9 meters spacing of the perimeter frame at the office.
This curving mega column picks up loads from the 4.5-meter spacing
of the residential and hotel perimeter frame above and distributes
those forces to the corners for greater efficiencies. Together with wind
tunnel tested slots and a porous crown to reduce wind vortices and
loads, the structural engineering of this tower significantly reduces the
steel and concrete material quantities compared to a typical structure
of this height. Here, the supertall tower is envisioned as a sculptural,
fluid form that has been shaped by the wind, gravity, and internal
programs.

Sustainability and High Performance Building Systems

Global trends in legislation and market forces in all sectors are requiring
greater performance in building and city design. As a driving force
behind 21st century design, sustainable initiatives involve highly
integrated coordination between architects, urban planners, and
environmental and structural engineers to examine the total building
and site performance. This analysis is particularly important for
buildings in China which, given the country’s multiple and extreme
climate zones and limited access to clean energy and water, face
significant challenges for the future.

SOM has pursued a number of different strategies for dealing with
various climates. For the Kingold Group Zhujiang New Town project
(see Figure 9), the office tower is wrapped with a series of horizontal,
shaped sunshades that grant unobstructed views from the interiors.
At the re-entrant corners, the glass is pulled inward to create a series
of usable terraces that also shade the glazing. The broad sunshades
transition from a projecting prow at the mid-facade to flat spandrels at
the corners, resulting in a powerful flowing surface, particularly when
viewed from below. In a city of hundreds of new all-glass towers, this
visually solid, dense, and substantial mass is a refreshing antidote to the
prevailing architectural expressions, giving the tower a unique identity
in the city.

High wind forces were both resisted and exploited in the Qingdao
Shen Lan Plaza. Situated on the coast of the Yellow Sea, the site affords
spectacular views in an area of high winds. A stacked mixed-use office,
residential, and hotel program requires a tapering external form to
accommodate the different floor plate sizes. The curved brace on the
sides of the slender 325-meter-tall structure allow the tower to have
both a water and city orientation, which is expressed in a sweeping,
sail-like profile. At the top of the tower, a monumental portal frames
the special functions located at the top, while additionally catching
the prevailing winds. As wind speeds increase in this engineered wind
scoop, the pressure differential is coupled with stack effect to drive
exhaust ventilation fans for the office, residential, and hotel units (see
Figure 10). The dramatic form is grounded in the site, sea, and wind.

The Jinao Tower in Nanjing, China has an efficient perimeter braced
frame for speed of construction and reduction in material. An
externally ventilated double wall is integrated within the structure by
setting the facets to correspond with the brace lines. The unusually
low slope of the diagonals helps to satisfy specific Chinese code
requirements concerning interstory drift. In addition, the diagonals
were installed after completion of the concrete frame helped to
minimize the gravity loads carried by the diagonals. Wind analysis

and testing showed that the tower’s exterior would almost always
experience both positive and negative wind pressure. By allowing air to
enter into the double wall cavity, that air would be drawn through by
the pressure differential on opposite sides of the tower and naturally
reduce the ambient temperature on the interior wall (see Figure 11). In
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Figure 8. Rendering of New World CTF with diagram of structural system (Source: SOM)
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Figure 9. Rendering of Kingold Group Zhujiang New Town (Source: SOM)
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Figure 11. Wind Ventilation on Jinao Tower’s Double Wall (Source: SOM)
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this city which experiences hot summers, significant reductions in solar
and cooling loads were predicted for the wall, which also increases
daylight transmission to interior spaces. The bold form, based on an
integrated structural and environmental design, has a singular high-
performing identity for Nanjing.

Local craftsmanship, intelligent use of materials, and proven quality
measures should drive building form. The CWTC llla tower marks the
center of Beijing's CBD and is currently the tallest building in the city.
In a place of national confidence and civic pride, the clients wanted a
refined, dignified beacon for the development and district. This gently
tapered form uses a sophisticated textured, undulating glass wall

(see Figure 12) to capture the atmospheric quality of Beijing’s light,
while also shading direct solar gain and reflecting indirect light into
the interiors. In lieu of creating a new novel form, the place dictated
an elegantly proportioned tower, efficiently planned, and clad in a
high-performance, timeless facade. For a second phase tower, SOM is
working on a scheme which forms a dialogue with the existing tower,
provides shading of the exterior wall, and is specifically configured to
reduce the maintenance associated with the region’s dusty air quality.

Figure 10. Rendering of Qingdao Shi Nan District Audit Bureau and its wind harvesting device
(Source: SOM)
E10.
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Figure 12. Undulating glass wall of CWTC llla, Beijing (Source: SOM / Tim Griffith)
E12. A E 5 o0 ZSAE B BOR Y HE S GRIE: SOM / Tim Griffith)
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