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Urban Mega-Structure — Vertical Landscape of Hangzhou Civic Center
W E M ——AN TR OO ERZWR T E K

Abstract

Based on the design practice of Hangzhou civic center, the paper defines the “Urban Mega-
structure’, a new typology for the urban high-rise known as super high-rise block, as well as
describes strategies in vertical-scape design. By analyzing Hangzhou civic center’s concepts in
morphology scale, systematic organization, fire protection systems, and structure design, the
paper elaborates on the challenges and opportunities in transferring “Mega-structure” from
design to practice. Finally, the paper summarizes the ecological strategies of Hangzhou civic
center for day-lighting, water recycling, natural ventilation and landscape integration which
provides an effective way for the performance of “Urban Mega-structure’”.
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Urban Mega-Structure

Hangzhou is famous for its cultural and natural
scene of world's heritage status. The West Lake,
surrounded by mountains and horizontally
scattered old towns, is the soul of the city.

As a typical case of China’s urban explosion,
the mega Civic Center is chosen as the
“Motivator”to stimulate the development
of Qianjiang New City, which is located
alongside Qiantang River and a few miles
away from the West Lake (see Figure 1).
The ten-year procedure of designing

and construction has aroused numerous
disputations and discussions which reflected
the most complicated operations of China's
modern architecture (see Figure 2).

The project stood out from 69 proposals

in the international competition. It defines
Hangzhou Civic Center as Heart of Hangzhou
(see Figure 3), and breaks down the leitmotif
into three concepts. Firstly, a strategy of
“Urban Void”was applied, against the global
metropolitan background. As the West Lake

is to the old town, so is the human scale-
oriented garden to the public at the core of the
architectural complex (see Figure 4). Secondly,
it employs the strategy of Cluster High-Rise. It is
supposed to be a landmark of the city not only
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Figure 1. Context Plan of Hangzhou Civic Center (Source: Linxue Li)
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Figure 2. Site of Hangzhou Civic Center (Source: Linxue Li)

E2 AU 7 R sk R %)

in terms of height but also of new urban space typology. Inspired by the
overall mountain imagery, it was designed to constitute part of the unique
urban landscape and be recognizable from all viewpoints within the city
(see Figure 5). Thirdly, it must comply with a predictable morphology
concept of the whole future CBD area because of its key role in the new
city. The architects successfully persuade the client to substitute a high-rise
of 300 meters with the lower cluster which adds some operational control
to the subsequent high-rise and commercial development (see Figure 6).

For the overall layout, Hangzhou Civic Center has a mega block
structure composed of six 100-meter high-rises and four podium
buildings. Located on the city axis with the West Lake to the north
and Qiantang River to the south, it covers a 400m by 400m block. The
high-rises are connected at the height of 85m by the sky-bridges. It is
a mega project of 580000 square meter floor area. The project consists
of complex and changeable functions, including administrative and
commercial offices, a conference center, a civil library, a youth activity
center, an urban planning exposition hall, an administrative and

civic service center, and also some synthesis service facilities such

as restaurants, gymnasiums, supermarkets, parking lots and huge
facility rooms (see Figure 7). The different parts of the architecture are
connected on the basement floor by an 8-meter wide corridor, which
also leads to the metro and periphery blocks.
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Figure 3. Concept Sketch of Hangzhou Civic Center (Source: Linxue Li)
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Figure 4. Court View of Hangzhou Civic Center (Source: Linxue Li)
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Figure 5. Overall Close Southeast View of Hangzhou Civic Center (Source: Linxue Li)
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New Paradigms of High-Rise

Figure 6. Diagram of Hangzhou Civic Center (Source: Linxue Li)

As a mega complex, Hangzhou Civic Center has been confronted oA M 5 B 50 A (%35 % B )

with great challenges in terms of urban topology and systematic
organization. The project has four major innovations.

Firstly, it has exemplified a new topology for urban high-rise, known as
"super high-rise block” The inspiration comes from the idea of Mega
structure of Banham and the human-centered spirit of Pantheon in
Rome. It's a mega-structure open to the city with an active interaction
between the high-rise and the podium. It is a new topology of the
hybrid architecture including various functions, infrastructures, and
public spaces. Consequently, Hangzhou Civic Center has become the
dominating element at the core of CBD. Moreover, there is a continuity
of urban space from the urban balcony above the river, in the distance
of 2 kilometers, to the Civic Center.

Secondly, it has a systematic organization for the complicated

functions, spaces, circulations, and landscapes. The functions are

organized efficiently and systematically according to the logic of open  Figure 7. Master Plan of Hangzhou Civic Center (Source: Linxue Li)
and close principle in order to ensure the needs of the administrative B7 MR 0 BT B GRR: #88%)
office and the public activities. It contains three hierarchies for the

circulation of vehicles, namely, outside, middle, and inner round roads.

A continuous public space is carefully designed to ensure an excellent

experience of the pedestrians strolling along the corridor (see Figure 8)

underground that connects all the parts of the complex, the corridor of

podium, the different sink gardens and the elevator for tourists to the

overpasses, etc. The three-dimensional landscape is enhanced by the

sink garden, the green slopes, and the roof gardens.

Thirdly, it is about the innovation of the unique office space topology.
Taking the demands of the client into consideration, the architects came
up with the concept of ecological Combi-office, which originated in
northern Europe. The center of the typical floor has the potential of an
open organization for public service. On the other hand, the office space
shows great flexibility in incorporating small transparent offices. Owing
to the cluster of high-rises, every part of office has a good view of the
central roof garden, the outside garden, and the river. Buildings of the
cluster were connected by overpasses at the height of 85 meters. The
combination of the high-rise with natural elements is rather unique.

Fourthly, the architects endeavored to collaborate with outstanding

corporations and organizations in the architectural industry of

contemporary China. The architects work together with the worker

testing the double fagcade (see Figure 9) in a mega project, and meet

the challenge of fabrication for the unit of curtain walls. Finally, the

architects have a unit 3.3 meters in height and 1.4 meters in width, and it Figure 8. Corridor View of Hangzhou Civic Center (Source: Linxue Li)
almost reaches the limit of fabrication (see Figure 10) in China. As for the 8. AT M T R 0 A B A (R IE: 2 )

entrance hall and the skin of podium, the architects use the single cable

suspension curtain wall, which performs extremely well in transparency.
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Figure 9. Facade Detail of Hangzhou Civic Center (Source: Linxue Li)
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Figure 10. Facade Detail 2 of Hangzhou Civic Center (Source: Linxue Li)
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Sustainable Strategies

As an urban complex of high-rise, Hangzhou Civic Center is also a
cluster with enormous energy consumption. To cut down future daily
operating costs, it has been designed to be a model of green public
buildings in Hangzhou. The whole strategy is based on the passive
approaches and an integration of advanced green technologies.
Through the simulations of wind, solar and energy, there is an intense

combination of the architectural form and the environmental elements.

Emphasizing energy saving, the design aiming at sustainable
development takes measures to reserve natural resources such as
energy and water, uses renewable energy sources and products, and
makes efforts to improve indoor air quality. Moreover, the overall
consideration of different architectural elements and technologies in
different phases of the project is required. The buildings are equipped
with both high-tech energy saving systems and passive systems

to minimize energy consumption. There are four main sustainable
strategies employed in Hangzhou Civic Center.

Firstly, the project has constructed the sustainable design that pays the
utmost attention to the passive strategies. The architects tried to compact
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it into a high density structure in the urban center. In order to reduce the
volume of the cluster, there’s 250,000 square meter underground floor
area, with grass slope covering which is efficient in energy saving. Different
functions are reasonably integrated to achieve both independence and
relevance. The natural light is perfect, owing to the proper depth of the
office slab which at the same time provides minimum surface area to
ensure excellent thermal performance. For the podium, the sink gardens
enable natural ventilation and lighting in the underground space.

Secondly, it has introduced a stimulation system of the eco-micro
environment to establish a sustainable architecture based on the
green concepts. With the technology of simulating and testing
environmental impacts of wind, heat and light of the complex;
the architects keep reshaping the building cluster to create an
environment friendly architecture. Instead of unilaterally pursuing
high-technologies, the design is efficient as well as innovative.

Thirdly, it has applied the latest double fagade and natural ventilation in
public buildings in the Yangtze River Delta region. Considering the local
conditions of climate and the traditional needs of natural ventilation in
transition seasons, the architects worked together with the engineers
on the testing of thermal performance and the construction details

of the double skins in six towers. The electric sun shelter is used in the
space between inner and outer skin. Meanwhile, it is also an integration
of pure architectural aesthetics, green materials, structure supporting,
and thermal performance, which consumes hard work.

Fourthly, different green technologies employed in this project are
supposed to coordinate with each other well but not simply add

up. There are two central underground energy stations close to the
center to guarantee the shortest distance of pipes. An underground
circulating water-heat-pump system is used to meet the different air
conditioning requirements of four rooms. A big intermediate water
system is used to recycle wastewater and falling rain along the green
slopes that is collected for recycling. The design also uses solar street
lights for outdoor illumination and solar lights for the parking.

Systematic Challenges

The design and the construction of Hangzhou Civic Center have been
confronted with great systematic challenges including technical problems
in architectural design and the breakthrough of many current building
codes, new structural innovation and even operational strategies.

1. It's the strategy for the definition of the morphology scale and
materials. The scale of the cluster of six towers often arouses
disputation among the architects. Finally, it was decided that
the cluster would have an outer diameter of 195 meters, an
internal diameter of 142 meters, and the height of 109 meters.
The architects had to make an experiment with balloons
(see Figure 11) to show the proper scale of the towers to
the client and the public because it's the first high-rise in the
CBD and the architects had no reference. The scale is decided
according to the scales of the river, the urban axis, and the
imagination of the future urban skyline (see Figure 12) against
the metropolitan background. Another challenge of scale is
the human scale-orienting space and experience. Hangzhou
is very famous for its exquisite lifestyle with prolific natural
products such as tea, bamboo, silk and other seasonal treats.
For example, the rising shape of the roof of the towers echoes
the transparent image of the main buildings, and the surface
of the main buildings, which is slightly convex and along with
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Figure 11. Experiment with Balloons (Source: Linxue Li)
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Figure 12. Hangzhou Civic Center in Context of the City’s Skyline (Source: Linxue Li)
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Figure 13. Structural Detail of Hangzhou Civic Center (Source: Linxue Li)

E3 AU T R 0 24 40 30 R TR FRE %)

20144£CTBUH F# 44X | 227



round viewpoints, exerts a rich light and shade effect. All the
important materials would not be selected until the definite
objects had been confirmed in the construction site.

2. It's the strategy to realize high flexibility of functions.
Hangzhou Civic Center has very complicated and mutative
functions and the architects have to construct a flexible
and general space allowing for possible modifications in
the future. The architects use the cores of service space in
the plan of the buildings, and try to organize equipment
circulation within the limit of the cores of service space.
Meanwhile, the architects always focused on the idea of a
continuous space open to the public, especially considering
the difficulty of transforming the closed government
administration space in to an open one.

3. There are issues of fire protection performance and public
security. A study of fire protection performance has been
conducted involving smoke control and evacuation to ensure
the fire evacuation safety of the central conference center. The
overpasses among the six towers can play a practical role in a
public security emergency. It's also a potential new direction for
the safety of high-rises after the 911 terrorist attacks in New York.

4. It's the challenge of the structure (see Figure 13) and the
construction of the overpasses. The six overpasses connecting
the six towers have made a great challenge to the engineers
and the construction site. The biggest one has a pan of about
72 meters. They were fabricated on the ground and elevated
to the height of 85 meters. The architects controlled the
whole process precisely through the inductors on the steel
frame and the computers. There are two big steel sliding
bearings in the towers for each overpass.

5. It's the integration of separate particular designs. For a mega
project as Hangzhou Civic Center, it needs strong control and
coordination of separate designs including interior, landscape,
curtain wall, lighting, and sign system etc. The architects tried
to construct the outline as well as the coordination process
with the architects responsible for each particular design. For
example, the architects coordinate with the lighting engineer
about the choice of inner lighting for the towers’outer surface
and the reflecting lighting for the inner surface in order to
reinforce the void space of the cluster.

Conclusion

From the perspective of architectural history, there are two major streams
of thoughts in the development of urban architecture. One is the
mega-structure, and the other is skyscraper. On the one hand, the mega-
structure reflects the “bigger”building impulse, “Mega-structure: organizing
a large scale, huge, complex block [1]”.On the other hand, the skyscraper

is concentrates on the exploration of “a sky boundary[2]"But the architects
believe that there will be another possible typology for the future urban
architecture that combines the mega-structure and the skyscraper and

the construction of a vertical-scape. Historically speaking, the architects
believe that Hangzhou Civic Center can be considered as a definition and
experiment of this new paradigm: the fusion of architecture and landscape
in the vertical dimension based on the local urban context.
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