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Abstract

In the evolution of megastructure, the ideas mainly remain as utopian rather than putting the
research into practice. In the present time which mega is becoming a reality, exploration of
design issues towards practical application is needed. Based on the case studies, the paper
classifies the mega into two types: Integral -Form and Group-Form, figuring out Group-

Form mega could be regarded as a compromised form between the classic “Utopia”and

the group high-rise buildings, which is more likely coming into realty at the present stage.
The paper analyzes possibilities of establishing a complex urban space system by sky streets
and secondary grounds, to provide diverse space for daily life, and explores its positive social
significance for solving the social problems such as separation of living and working, the
adaptive changes of community organization system in the period of fast urbanization.

Keywords: Megastructure, Typology, Space System, Sky Streets, Social Organization
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Introduction

The first architect who brought the
“megastructure”into architectural vocabulary
was Japanese architect Fumihiko Maki. As

a member of Metabolism, he put forwards

the definition of "Megastructure”in his book
“Investigation in Collective Form’, and thought
the city should have 3 forms: Compositional
Form, Megastructure Form and Group Form. He
considered the megastructure as “a large frame
in which all the functions of a city or part of a
city are housed. [This concept] has been made
possible by present day technology. In a sense
it is a man-made feature of the landscape. It is
like the great hill on which Italian towns were
built..."

From the 20th century on, the proposals

and thoughts of megastructure have been
developed rapidly. From Plan O-Bus of Le
Corbusier (1930s) to systematic discussion of
Mega-structure by Fumihiko Maki (1960s), the
series of ambitious imagination of mega-
structure by Archigram and Metabolists
(1960-70s) until Koolhas, Norman Foster and
MVRDV's conceptual design presently, but
there has hardly been a pause on the dream
in chasing mega-structure.

5lE

= E A (Megastructure) "4\ B 22
FHILFHEDARATEE, 1EA"H
R ZHNER, BXEEL (BeW
FWEE) FEERETERBHE L,
AT A =MRE—HEHA . EHY
S5RHAMR. £FENHRTRE —A
AA A, ﬁ*ﬁ%?%ﬁi%% o]

WH AR, LS NS HORBTE
ﬁ,%ﬁ¢Xi £ ﬁAL%m%,
I R AR B L3 —

0L LE, EMEEMLRET AR, A
7 A7 T B AR R AR 3 T AL 7 R A
SCE 1960 B A, B 2 2 4 A TR o R
RERVEEEEZINEMFTE, HEAH
R JEvB- 4. 15 B 4R 7 FR MVRDVAR 4 1%
i, T EMFERNEEN KR,

ARSUHE B A X 4 A 2 AR B UM Y A 2
B, AUBHEAEMAL —FZHH A,
BRI W B A 8 e R A 1 SE BB Y K

EMXE R4
MHERRNAELE, EMT UL HE
HERBEX. BEAXEHRNERNE L

BEXLEWEY, ARERBEMER. IH

20144£CTBUH F ¥ 44X | 207



This paper classifies the mega into 2 types: Integral -Form (horizontal
and vertical) and Group-Form. Group-Form mega could be considered
as a compromised form between the classic “Utopia”and the group
high-rise buildings, which would be more likely coming into realty at
the present stage.

Types of Megastructure

From the perspective of morphological relations, mega could be
classified into two types: Integral-Form and Group-Form. The Integral
Form is the classic megastructure and it has a revolutionary meaning.
Integral-Form Mega is composed of a permanent structure occupied
by the dominant position (as “trunk”) and several replaceable modulus
units (as “leaves”) (see Figure1). The whole building affords for part or
all of the city’s function.

It should be noted that, Group-Form Mega is different from the
group-form modeling which Fumihiko Maki has put forward. As Figure
1 denotes, Fumihiko put forward three forms—Compositional-Form,
Mega-Form and Group-Form. Mega-Form is a top-down organization
from the main structure to units, while group-form modeling is

an organization from bottom to top, which the order is originated
from the grouping process of several units. In the diagram for mega
from Fumihiko, we can consider mega as a trunk with branches. The
branches can be replaceable while the trunk is the main structure.
Mega as this can be considered as Integral-Form.

The Group-Form Mega in this paper is enlightened by Fumihiko, but it
is the realization form of mega, rather than a concept coexisting with
mega. There is no dominant structure in Group-Form Mega. Several
relatively independent building groups are mashed up with each other
through space to support urban function.

In the late 20th and early 21st century, Integral-Form Mega has been
the main stream of the creation. It could be understood as both
Vertical Integral-Form and Horizontal Integral-Form and the function
was relatively compact. However, as an integral-Mega supports
thousands of people, the volume must be huge, and the safety
problems such as earthquake prevention would be obstacles f

or their implementation.

1. Vertical Integral-Form Mega: Extreme solution of high density
and high-rise as a variant on current skyscrapers. The main
space type is liner and relate to the open public space.
People are far off ground and difficult to activate public
communication.

2. Horizontal Integral-Form Mega: It could be considered as a
skyscraper lying down, which is low-rise and high density
with extensive coverage, such as slums in Southern Asia.
Comparing to vertical form, it is close to ground but is not
very helpful to land-saving.

3. Group-Form Mega: It uses horizontal air streets in different
height to connect buildings, makes the building group into
a whole to load the urban function. Typical cases such as
Modern MOMA by Steve Holl, can be seen as a compromising
form of mega and group-form buildings(see Figure2,3). The
related technologies are matured, and the form is good for
sunshine and ventilation, so that it could be considered as the
possible form for the implementation.
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Figure1. Diagrams of Compositional-Form, Mega-Form and Group-Form. Source: Lin,
Zhongjie.”XL and XS: Japanese Architecture and Urbanism in the Post-Metabolis Era.”
Urban Flux(2013):8-12.

EEMAERR, EMPAFHLX

W E M B — SR AL A A S (FT DU R R T) A
T R i T (] DU AR AR AR (), hEE
HFAE L RA 2T R .

FRERWE, RAEXEMEHNXEREWHERZTE N, W
B, MIXERREASARHA. EMHRMBHA. EHF
AR—MELWT, AEREHFETTROAL, ML
EETWENALR, ERFRESZAETARAMHITE. EHX
EmMANTEMHETRY, RINTUREMER KA FSHY
WRT, BT ETESRN, MEARAMNENT, IHEHEMT
DL N R B

ARG BRARXEMZMXENHTAERE X, EEHX
EREBYVABMATE, HTEEAGEMHFHZ KA, T

Figure 2, 3. Perspective of Modern MOMA. Source:Yangxu.
B2, 3. 4R E &AL



Table 1 is about the classification of part of megastructure’s concepts
or practices influenced by relevant ideas. It should be noticed that,
though part of built cases are not “real” megastructure they still could
be regarded as Group-Form or Integral-Form from perspective of
configuration.

Group-Form Mega: A Compromise of Traditional Mega with High-
Rise Building

In the trend of increase of urban density, huge buildings are built one
after another, but the Integral-Form megastructure is still difficult to
achieve. The reason is, on one hand, inhabitation is the necessary
function in the megastructure while the policies and regulations

are strict for sunshine and ventilation on the residence, which the
Integral-Form cannot fulfill. On the other hand, the Integral-Form is too
expensive, so that it greatly challenges the developers’ capital turnover
in the market economy.

So today’s Integral-Form buildings are shown up as stadium, television
center and exhibition center which are led by government, with single
function and some kind of symbolic meanings , such as the Bird Nest
and China Pavilion. As the function is simplex, they cannot afford city’s
function, so they can be called as "huge” structure rather than mega.
There is still a long journey on the way to “real” Integral-Form Mega.

Comparing to the aforementioned, Group-Form Mega would be more
closely tied to implementation. Relatively detached buildings could
provide ample sunlight and ventilation. Examples of group-form
mega such as MOMA having achieved success, people become more
interested in this kind of configuration.

Though Group-Form Mega means high density and compact, it does
not equal to high-density group buildings. To realize the tridimensional
space, horizontal connections are made in the air in the form called “sky
street”. Since the appearance of 3-D space, boundaries between single
buildings in the Group-Form Mega are no longer clear, and buildings
blend with each other through public space (see Figure 4). Meanwhile,
the horizontal system in the air becomes extremely important part of
the sharing infrastructure.

Differences Between Sky Street and Skybridge

The sky streets are different from the skybridges. The skybridges

are widely used in the high-rise building and urban design, such as
the Petronas Towers, which the skybridge connects at the 41st and
42nd floor. The role of skybridge provides possibilities of view deck
for tourists, and improves the building evacuation. In Central District,
Hong Kong, the skybridges at second floor link the different buildings,
integrating urban flow into high-density commercial systems.

Different with skybridge, the sky street originates from the “streets”
in Unite d'Habitation Marseilles, and Le Corbusier wanted it
become the sharing space in the vertical dimension. In Group-Form
megastructure, the sky streets'function is not only limited in traffic
and evacuation. They could afford the function of neighborhood
businesses, clubs, and health care facilities, becoming the public
center in the air.

Some architects and critics think the skybridge system would weaken
street life and pedestrian activity. Urban planner William Whyte once

Table 1. Classification of some megastructure’s concepts or practices in the history.

Source: Yangxu, Huang Yiru
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Figure 4. Differences between high-rise buildings and Group-Form Mega. Source:

Yangxu, Huang Yiru
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said, “What cities need is more people on the street, not fewer people.
When you take pedestrians away from ground level, you take away
what makes a street work”However, the sky streets of megastructure
are to reshape the possibilities of traditional street life for the air, where
there are almost no any public street activities in the past. The horizontal
connections are not just in the bottom of buildings, but also in the
middle and top, which are different than the skybridge system of
Minneapolis and Hong Kong.

Meanwhile, the sky streets provide the possibilities of “Secondary
Ground” The skybridges are always sealed to guarantee safety, which
apart from being a factor to influence the quality of public activities
also detracts from the space available on their roofs. A possibility is the
sky streets are still sealed but their roofs could be used as a “Secondary
Ground"to be used as neighborhood parks or other platforms (see
Figure 5), satisfying human natural characteristics to associate with
nature (The Highline Park could be thought as typical case about
“secondary ground”though it is not a roof of a sky street).

Urban Space System of Megastructure

Figure 6 is an analysis diagram of a block in traditional horizontal
city: squares, main roads, paths and so on make the space full of
physical and cultural diversity. The Group-Form Megastructure is the
vertical superposition and reproduction of horizontal cites: relatively
independent monomer can be divided into several mutually
independent sections, while blending these independent sections
provides possibilities for horizontal dimension’s connection.

Figure 5. Top: the skybridge is always seal and its main function is traffic and evacuation.
Its roof is always unavailable.

Bottom: Sky streets of Group-Form Megastructure. The streets could afford urban
function, such as restaurant, neighborhood club and entertainment etc and their roof
could be used as “secondary ground”. Source: YangXu, Huang Yiru.
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Figure 6. Group-Form Mega is the vertical superposition and reproduction of horizontal
cites. Source: YangXu, Huang Yiru.
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In the formation of a Group-Form Mega, the sky streets and secondary
ground are key factors. They are always the center of a neighborhood'’s
activity, possibly even one of centers of the whole mega. They could
be classified into neighborhood units, commercial units, entertainment
units and other special units.

Neighborhood Units: They are mainly applicable in the general
neighborhood. The sky streets are used as the management of
neighborhood, community nurseries, elderly care centers, community
business and restaurants (see Figure 7).

Commercial Units: The sky streets are used as shopping malls

or supermarkets. The secondary ground is similar with the
neighborhood units, and also used for rest. It needs to add some
small business buildings on the secondary ground as additional part
for the bottom business.

Entertainment Units: They are mostly on the roof of mega. The functions
of sky streets are mostly upscale clubs and restaurants. The vertical
parts above the secondary ground are set as hotel. The entertainment
units are always the most attractive place for the tourists in the
megastructure (see Figure 8, 9).

Other special units: Such as schools, sports court, stadiums, etc.
Secondary grounds are only open to air street users, such as
playgrounds, rest venues. It cannot be directly arrived by the external
vertical transportation (see Figure 10).

As shown in Figure 11, 3 — 4 horizontal circle are provided in the
whole mega from top to bottom, encouraging movement about the
levels. The vertical transportation could be divided into three kinds:
the normal ones, the express elevators which are directly to the public
floors and slow elevators for relaxation. They are connected to the
ground, and the bottoms are even connected to the railway system.
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Figure 7. Perspective of neighborhood units’ secondary ground. It could be divided into grass, hard pave, wood deck, combining with construction and small buildings. Source:

YangXu, Huang Yiru.
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Figure 8. Section of entertainment units’ secondary ground. Source: YangXu, Huang Yiru.

8. SRR TR B E T .

20144£CTBUH E 3 44X | 211



Figure 9. Perspective of entertainment units’ secondary ground. Source: YangXu, Huang
Yiru.

Eo: SRR TR EHTEM .

Figure 10. Section of sports units’secondary ground. Source: YangXu, Huang Yiru.
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Drive Force and Social Significance of Group-Form Mega

Demands of Urbanization

China is in the period of fast urbanization. The city faces the pressure
from a gathering population. The red line of 1.8 billion arable land
(1,200,000 hectares) is set for national food security, which makes
the land for construction become more and more limited. It means
the traditional pie-mode is not affordable in China. The Group-Form
Mega provides us a new development mode of high density while
ensuring the quality of life.

Technology, Economy and Policy

By and large technical obstacles in the construction of mega have
been overcome. Many relevant practices show the possibilities

of connections within the air. The continuous effects towards
industrialized housing have reduced the difficulties of construction of a
megastructure.

With the development of economy in China, major developers already
have considerable strength to afford the construction of mega. Because
the land in China belongs to the nation collectively, large scale land use
for mass projects could be supported with the support of government.

With the development of economy in China, major developers already
have considerable strength to afford construction of mega. Because
the land in China belongs to nation, large scale land use for mass
projects could be supported with the support of government.

Combination of Inhabitation and Work and Promotion of Public
Communication

Nowadays, the mode of horizontal urban sprawl has caused a lot

of problems, such as separation of inhabitation and work. Group-
Form Mega is not just a settlement, but takes up an urban function
which integrates living, working and relaxing. The compact pattern
of "Work and live in a mega”allows people access to the workplace
by foot or vertical transportation, and reduces the reliance of private
cars. Meanwhile, the Group-Form Mega could shorten the distance
between dwellings to the public spaces by multiple public floors in air
and promote communication by increasing semi-public space.
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Figure 11. Diagram of Transportation System. Source: YangXu, Huang Yiru
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Relevant Changes of Community’s Organization

In China, the means of which neighborhoods organize has been
shifting from small, local committees to larger organizations. In the
regulations related to community management, neighborhood
committees should be in the service of the neighborhood level (100
-700 families). From top to bottom the governing system mode is:
City, Street or Sub district, neighborhood, then residents group. But
due to the city’s continuous extension and population expansion,
neighborhood committees often are set at the community level
(10,000-15,000 people), and it becomes an extension of government.
The special governing mode is required by characteristics of
megastructure; high density increases the difficulties of management.
Thus, in traditional cities some of the functions of community center
have to be replaced by urban facilities. It is suggested that neighborhood
committee should return to the original neighborhood services unit
(100-700 units), forming a management system of megastructure
(specialized management committee) — neighborhood committee,
which is more flat. This system also emphasizes concepts of top-down
(centralization) and bottom-up (self-governance).

The methods of property management should change as well. In

the existing method, the residents committee’s choose the property
management companies separately and these companies in different
communities are often irrelevant. But in megastructure, different
communities and neighborhoods are always connected each other
and also influenced by each other. It is more like a highly integrated
technology product — once the problem occurs in a part of the
system; it is difficult to bear for the entire renovation and maintenance
by the independent company. Therefore, it calls for a systematic
property management of the whole megastructure. The mode has

to be changed from the parallel management in the past into more
crosswise management systems.

Summary

This paper classifies the “megastructure” into Integral-Form Mega and
Group-Form Mega. As a compromised configuration between the
classic "Utopia”and the group high-rise buildings, the Group-Form
Mega makes the individual buildings indistinct by the horizontal
connections. In the period of fast urbanization which demands a large
amount of construction land and residential units, the Group-Form
Mega has a positive social significance. At the same time, it could
promote the public communication while it could also be helpful

for solving the problems of separation of inhabitation and work by
transforming the community organizations.
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ESWRE EARE TEMAE, £MHAE, HEZEANABES LR
HEXE, NEH bR EEEmN, a5 EEANENRT
EHE—NEEEREAHEATY, —BEXAFTHTHE, HE
B EERGRAEAERN T2 RHMESMEY, HRE
FEMTENRTHYLEENGEEY, LEEEA AT E
HFTEREARXEENRARUEN.
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AXKHEMK G A B BEA. EFBRAXEHEANERY
RAXEMBMASAABEEEHEANZ A, BT,
BEELARUAKTERER, BHEAERAERBS, BN ERE
BHHBEFAERRANFEEETHSR, EAAZEREXL.
Flet, EnHRXERMKA WA, ST RANEZR, BR =R
o8 F A 1P AU DL A AR R
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