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China Zun: Shaping the Future Skyline of Beijing
o E B R R AL B T A

Abstract

Due to the site location, China Zun has been a high-profile project from the very beginning.
The new height of 528m would make the China Zun the new landmark for the historical city
of Beijing without any doubt. This paper will present the China Zun project and mainly focus
on the architectural design system and criteria. How to categorize the architectural design
systems of the overall architectural design principle have been formulated since the early stage
of the schematic design. The architectural design systems will be gradually implemented as the
project moves forwarded. In addition, applying the Building Information Modeling system has
played a necessary role for both the design and construction stages of the China Zun project..
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Beijing City Historical Background

The city of Beijing has a history of over 3,000
years, and has been the capital of China for
more than 800 years. The Forbidden City is
located in the center of Beijing with a clear
symmetric grid for the city layout. The north-
south axis started from the center of the
Forbidden City which carried the historical
sites of Beijing. The east-west axis is the
Chang An Avenue which represented the
contemporary urban development of the city.
With the Guo Mao Bridge at the East of the
3rd Ring of Beijing as the center of a circle,
and with the diameter of 7km range, Beijing
Central Business District was on the East
extension of the Chang An Avenue. Due to
the urban planning regulations and building
height restrictions in the historical preservation
zone, high-rise towers were restricted

in downtown Beijing. Beijing CBD was a
breakthrough for shaping the new skyline.

Beijing Central Business District Urbanism
and Future Highest Point - China Zun

The construction area in planning of the Beijing
Central Business District was about 19,000,000
m?. The majority of the construction lots in

the Beijing CBD around the CBD Core have
been completed. The CBD Core area has been
preserved for the high-rise towers since 2000
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which played an important role to re-shape the city with more effective
land use policies, to provide improved infrastructures, and to provide
the city better public spaces. In 2010, Beijing government re-started the
CBD Core project with a site area of 30 ha, and the construction area in
planning of 4,100,000 m?. There would be 2,700,000 m? of High-Rise
towers above the ground, and 1,400,000 m? below the ground.

The construction of the CBD Core was a pioneering attempt of Chinese
architecture. After refining the zoning and urban planning regulations, the
First-Class development of the public spaces and underground system
has broken the ground first. With 520,000 m? of the municipal facilities

and public infrastructure, the public space and underground system
played a multi-function role on integrating the public park with public
transportation, decreasing the local traffic, and providing municipal
connections to the secondary lots and civil defense facilities as one system.
(See Figure 1). The public space and underground system has been
separated into layers by different functions. The municipal layer was at
B0.5; underground pedestrian layer was at B1 level, the vehicle layer was at
B2 level, civil defense and public parking layers at BO3-B05. The efficiency
of land use was increased by the three-dimensional underground traffic
system; the municipal lines were placed into interior maintenance corridor
which would be much easier to maintain and to repair.

China Zun would be the tallest building in the CBD which redraw

the skyline of the city. (See Figure 2). The inspiration of the building
geometry was from the Chinese traditional vase “Zun” The outline of
the facade minified as the building goes up. The standard floor plan
was square with filet corners. The top floors of the China Zun expended
again to provide efficient office space.

China Zun - Project Overview

The project site of China Zun was about 1.15ha with a construction
area of 437,000 m2. There were 350,000 m? above the ground, and
87,000 m? below the ground. With a building height of 528 m, there
were 108 floors above the ground and 7 floors below the ground.
There were 10 vertical functional zones in the building providing
working space for 20,000 people. It also contained the world's largest
high-rise viewing platform on the top floor of the China Zun.

Above the grounds, the tower would mainly use for office areas,
conference halls and public visiting route. The conference halls were
located above the ground lobby in the double ceiling high mezzanine
which could be easily access by the escalator from the main entrance.
Each office zone was formed by a MEP floor & refuge floor on the
bottom, standard office floors in the middle and executive office floor
on the top. In some of the office zone, there were secondary lobbies
and staff dining hall floors. On the very top of the tower, there would
be a viewing platform with multifunctional center which provided a
360°viewing route around the elevator core with a ceiling high of 15
meters. Public visitors would be able to overlook Beijing with an entire
new view. The underground space of the tower was mainly used for
the power center, the back of house supplying system, pedestrian
circulations and underground parking system.
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Figure 1. The section drawing of the public underground system of Beijing central
business district core (Source: Beijing Institute of Architectural Design)
1AL CBDE X A $E = 8 #|E (4 : BIAD)

Figure 2. China Zun rendering image (Source: Kohn Pedersen Fox Associates P.C.)
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China Zun - Overall Design Strategy

China Zun tries to achieve the following architectural qualities:

utilizing high operation efficiency, providing advanced and easy
access, maximizing the floor usage and maximizing the floor efficiency;
minimizing the travel times and walking distance, applying reliable and
safe technologies for high operation efficiencies and low maintains
costs; providing comfortable working space in human scale and
ecological atmosphere; exploiting sustainable design and green
energy uses; applying reasonable cost control not only in construction
but also in future maintenance and operation.

The main design strategy was to achieve the demands of the architectural
qualities. By dividing the design interfaces, the architects were able

to coordinate with the engineers as closely as possible. Due to the
complexity of the China Zun, there were numerous special engineers and
consultants involved and work crossing each other’s specialties. Based

on this multi-disciplinary, the architects were able to comprehensively
evaluate on the architectural geometry, structural system, and functional
operation while the construction is under progress.

The main design strategy used specific architectural module and
division system to implement design guidance. Specific architectural
module was the base unit which guides the engineering design. Then
the design system was divided into the frame and ten functional zones.
Considering traffic circulation, security, and other requirements, the
architectural design had five standard modules. (See Figure 3) Each
module had an independent operation and security circulation.

It was a challenge to divide the complex project like China Zun into
different divisions and systems. The diversity of the complex system
makes China Zun very unique. The architects need to consider spatial
and operational characteristics before they decide on the boundary
of one division. Each division played a different role in operation, each
division also effected on how to group the model parts in BIM.

China Zun - Structural System

The main structural system of the tower was double cylinder. The inner
cylinder was made of steel reinforce concrete with | beam instead of
regular ray bars. The exterior cylinder was made of steel column frames
with giant bracing. The double cylinder structural system generates
several structural secondary systems to stabilize the tower.

The elevators cores were extending up from the ground floor level to

the top floors which were the vertical circulations going through the
entire building. The plan of the cores was almost in square shapes, the
shield walls were gradually becoming thinner as it went up. The shield
walls were made of reinforces concrete with steel frames. There were
horizontal supports alone the elevator cores at the middle section of

the tower. The exterior cylinder were made of giant columns, giant
beams and bracing, transferring trusses and secondary trusses. The giant
columns were located at the corners of the floor plan going all the way
up to the top. There were transferring trusses and secondary trusses at
each different zone. The planes of the giant column were polygonal
contours. The plane decreased as the column went up. The giant side
supports were welded into the columns. The transferring trusses were
placed alone the vertical functional zones of the tower. There were seven
floors below the ground level of the tower with piled raft system which
transferred the vertical loading directly into the piled raft foundations. The
giant columns and the outline of the elevator cores were supported by
buttresses walls. Pile foundation were prouted bored by double side piles.
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Figure 3. China Zun standard module division (Source: Beijing Institute of Architectural
Design)
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Figure 4. China Zun architectural system division (Source: Beijing Institute of Architectural Design )
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China Zun - Facade System

The exterior fagade was made of glass curtain panels and the metal
frames. The frames varied from wide to narrow as the tower went

up. The horizontal and the vertical frames did not only emphasis the
geometries of the tower, but also smoothly transferred the flat glass
panels at the corners which was able to reduce the contrast between
lights and shadows. The frames were also able to hide the exhausted
openings of the MEP. The glass curtain walls were made of standard
units and carried the same design characteristics through the tower.

The standard floor height was 4.5m. The standard glass curtain wall
unit was made of glass panels and metal frames. The glass panel
was made of low iron glass panels and aluminum alloy frames. The
hardwires of the facade were aluminum alloy. And outside surface of
the hardwires were stainless steel. The top floor of the observation
space used the low iron glass, which would effectively enhance the
interior light and landscape. The entrance awning used malleable
shell, which carried the shape of the Zun as the skill of the tower.
Even though the entrance looked like a complex surface, but it
was mainly covered by flat glass panels which was simplifying the
fabrication and installation.

China Zun - Elevator System

The passenger elevators would serve for the officers, tourism,
conference visitors, catering, and to the parking garage. There were
also shuttle lifts and elevators for back of house and other services.
The regular officers would use high-speed shuttle elevators with
double-decks: the first floor and the ground floor of the building has
a dedicated mezzanine waiting hall, district office staff were different
elevator reaches the specified upper or lower car; shuttle elevator to
the point of way directly to the exclusive air lobby; different partitions
office staff and then take it to the floor by the air in the lobby of the
area where the partition elevator. Taking into account the special
nature of the service and to meet the target to reach diverse needs, VIP
shuttle elevator stops at all the conditions of the floor with a lift gate,
and normal operation only when the executive floor districts docked.

PEEZENER

EuAaraeEm, AHARRRRELIE R, AEEERE
MERAER N RRAERE . WA 3 B MR % R B9 46 4 K
RUREHE#,

BROEANAAGHEHHN LERERETE, REEAMLS. BOH
FEHERELEAW, AUBKEERTELES A E, XANE
AR B BRI £ BT i . A SRR R K L B L
WHARET K FIEREE, SIHEERE. ERIHE, ##
MBRURKAERER. ERABCTEAYTENAFTEELENY
TE, EERBELAGHEMR. ERXHER, ERETFER
BAZAK, BREASERN ERTEH %N, ERXEXA R
AARE, SERAEERE, HRMTRIEEEERER T E A
B, EBALENTE, ERXAMEER, IAEREME
MEFEEEMTE, FXATER B H MU E R
BEEE, UWETRLFEFS. AR RAEM., HwmEX
AR S A

PEEIHEERE

BRI BIGE AR AN E e BRI M AR, KiFk
MEREE LB TEEF, AN ERIETERET EkH
FORRAE, B UER T TS ANEH LR E, HE
AL IR EWHRIT OB T — B, SRR EERER
TRME, LM% ETER.

ERTEERASK, MERBETETRNHBETLIEEETA
AT R HIBETEANF Z Low-EHHABE 2B M EMAE,
IS ENBORRIETH, WEABEHE. 2 BETEEMMN
BaeBM, MARTHELKENTHFRR. EHETHALE
WEBmRE 2R E, TUREREALEMEARA, Ui
BEE &R NOTWEAREERAT BEHNEHRTT, EEENER
REAER—ATEREN TR, EADHuRmE ., BAND
ERBEKYRILEE, ETHANHIEFZEAMT PR EH
GAAAE, AAELT HBAFEFZEZRE,

FEEZEHRRAL

FEEHEAEHRS T AL, Ak, 20 BR. FEES
e, aAFREMAREEHE, 2R AFTEEAARZEMEAA

20144£CTBUH F 3 44X | 181



Logistics elevator tower uses the same full-height lift stroke design
strategy combines with elevators, elevator part of the whole trip as

a high fire elevator. Back to their respective local service elevators,
elevators back the same position in a plane vertical to share the same
shaft, is connected to its corresponding floor building standard office
equipment level, the area is mainly used for transporting goods. The
building also features a large freight elevator to meet the requirements
of large transport critical equipment.

China Zun - Fire Safety System

The fire safety design of the China Zun respected the following
principles: it was categorized into different zone by different functional
requirements with a self-contained fire system; the fire escape loading
was strictly controlled; applying Class A non-combustible materials for
interior design and furniture; the fire trucks were able to reach up to 100
meter high region; helicopter rescue was provided for emergencies.

Due to the Chinese Fire Safety codes and Beijing Local Building Code
requirements, fire performance design was applied. Therefore, In the
event of a fire, people were able to escape to the upper and lower floors
of three-story evacuation; when the fire spread to other floors, people
would evacuate for the entire zone. When the fire was out of control,

the entire tower would need to evacuate. In addition, the shuttle lifts
could use as auxiliary evacuation. In various fire scenarios for evacuation
shuttle elevator down to the first floor first, followed by the professionals
to operate, on to the relevant secondary evacuation refuge floors. For
assisted evacuation purposes shuttle elevator with reliable backup power.

China Zun - Bim System

The implementation of the BIM system has provided the China Zun
a highly efficient design approach. Using the architectural model as
the fundamental base, all engineers and the consultants apply 3D
collaborative design.

Official publications on BIM standards were helpful to set up the
design collaboration between different design teams and specialists. It
provided clear standards for both hardware and software platforms. It
also provided strict control on design staff managements and security
of the design files. It unified the 2D drawings which were able to
ensure the architectural system corresponds to the modeling system
completely. And the BIM standards were constantly upgrading while
the project was in progress.

From the geometric control system to the mechanical and electrical
systems, BIM played a very important role. The 3D visualization features
provided a good validation system for all the engineering designs.
Especially in certain critical areas and design conditions, the architects
and the engineers were able to maximize the usage of the space. (See
Figure 5) BIM system would continue to be in use for the full application
lifecycle of China Zun that the database of design and construction and
would support the future operation and maintenance.

During the design process of the China Zun, BIM model was not only
for spatial studies or engineering statistics, but also used as an overall
database of the entire building which was able to record all features.
The BIM model of the China Zun conducted its database into four
contents: collecting and collating the existing information into the
database; recording and collating the indirectly convert information;
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after integrating and processing the previous two sets of information,
it formed an information platform for the entire project; developing
data interfaces for professional testing and simulation for subsequent
phases, and then providing comprehensive information for future
adjustments. The database of the China Zun was completing and
application of the database was upon the future discussion.

Conclusion

As the construction of the China Zun project has been started,
throughout the entire design process, the category the architectural
design system has been extremely helpful to the architect and the
engineers. In addition, the architects were able to precisely control
the project from designing to modeling and later to construction into
an unprecedented level by using the BIM system, which was able to
maximally ensure the overall quality of the project.
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Figure 5. China Zun MEP technicial room study (Source: Beijing Institute of Architectural Design)
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