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A Hypothesis in Future Development of High-Rise
Buildings in China
PR E R R RR K — A R

Abstract

The so-called infinite challenge to building height is in fact only a matter of technology,

having gradually deviated from people’s consideration concerning the sustainable exploitation
of available resources. China has its own characteristics: there is much hilly land in China
accounting for more than 3/4 of its territory. Why don't we fully use hilly land, for example,
building high-rises along slopes of the mountain as we imagined, and restore the flat land once
occupied by the urban area to farming or reforest the land? Why isn't it possible for us to build

Weniu high-rises along slopes of mountains in hilly land since buildings styled this way are expected to
be the basic model in the future?
WenWu We will obtain a kind of “sloping high-rise” which can bring numerous benefits and
ISA Architecture multidirectional potential for the development of high-rises: being green, being flexible, and
258 Shimen Il Road being sustainable. ..
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200041 China
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Mr Wen Wu is the deputy chief architect of Institute

of Shanghai Architecture Design & Research (Co. Ltd.),
senior architect of professorate, director of architecture
creative design department, state class 1 licensed
architect, CRC professional manager.

He has rich design experiences in high-rise building.
His selected design works include Shanghai Jiangtian
Hotel (100m), Shanghai Jinglin-Haixin Center (130m),
Kunshan Bank of China(90m), Galaxy technology
Building in xi'an (140m), West-port International
Building in Xi'’An (110m), Haixia Channel Center in
Xiamen (170m), Jin-gang Building in Shenzhen(120m),
Huali International Hotel (100m) etc.
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Introduction

In the past 20 to 30 years, the implementation
of the reform and opening up and the rapid
acceleration of economy are accompanied by
a large-scale city construction fervor. Extended
from the coastal areas with developed
economy to hinterlands, high-rise towers over
the ground one after another, have changed
the original urban images and narrowed the
regional differences among cities.

100m, 200m, 300m, 400m, 500m... No one
could predict the final height of a city’s
landmark building.

Before we hardly find time to be self-
congratulatory for creating the huge buildings
which not only save land resources but
also fully represent the efficiency of the
age, a raft of contradictions and problems
from which numerous western cities have
been taught lessons appear in China: the
high plot ratio of high-rises brings about
the high local density of population which
results in a heavy traffic and further leads
to the high energy consumption and high
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emission. Such environmental reality which is unbearable for us and
which appears everyday always causes the spiritual consequences like
boredom, anxiety, and depression. In Beijing, the wheels crawling on
the increasingly growing “rings”turn the drivers'inborn good temper
to bad temper or the bad temper cultivated since childhood to good
temper. With regard to the 3 neighboring high-rises (Jin Mao Tower,
Shanghai World Financial Center, and Shanghai Center which is to

be completed soon) which respectively surpass 400m in Lujiazui,
Shanghai, they rise steeply on the soft soil foundation, piercing the sky
like three sharp swords. But what are their capacities when they run
normally? Except for the number of guests and staff of the hotels of the
high-rises: the office areas on floors 3-50 of Jin Mao Tower are used by
near 10,000 persons; the Shanghai World Financial Center is capable of
holding approximately 20,000 persons; and the Shanghai Center which
is under construction is also expected to hold over 20,000 persons.
This means that more than 50,000 persons go to work simultaneously
within a merely same time in such a narrow space. Such scene is
equivalent to an everyday opening and closing of a football match in

a large football pitch full of audience, and the pressure to the traffic

is beyond imagination. That is Shanghai which is a typical modern
metropolis densely covered by high-rises. Its overground space is fully
covered and so is its underground space. It is bearing the vast crowds
of people and rolling vehicle wheels. How high will the next skyscraper
rise above the ground, and can this trend be continued? All these have
been doomed to be an insoluble endless loop.

People cannot help providing some explanations: It is because we
have to preserve China’s final arable land of 1.9 billion mu that we now
creating more high-rises which make use of spaces at high altitudes.
However, what we neglect is the area of roads we need to balance the
traffic when we guarantee the arable land.

Itis obvious that high-rises play an important role in driving the
elevation and development of construction technologies. We have
been constantly raising seismic fortification intensity and strength of
soft soil foundation. We have manufactured the elevator moving at
17m/s, and we have reduced the dew point temperature of hollow
glass. But in a sense, such “intensity, strength, speed, and temperature”
we changed may be some mistakes because our new technologies
actually have covered the reasons for the successive mistakes.

The so-called infinite challenge to building height is in fact only

a matter of technology, having gradually deviated from people’s
consideration concerning the sustainable exploitation of available
resources. Every life, every person, or every architect on the earth is
only a passenger in the long process of history. The struggles that
human beings experience are only several moments in the history.
Plight of the reality and aspiration for an ideal future drive our buildings
towards a desired goal via expedience and even compromises.

Analysis

Hereto, we must earnestly analyze the essential issues existing in every
single high-rise which is a city cell.

Obviously, high-rises could easily and quickly change a city’s image
and skyline, which is one of the reasons why governments encourage
the large-scale development of them. Developing towards the sky or
occupying the sky space-a strategy full of excitement and challenge
is indeed the most efficient way in saving the land resources, which is
exactly the biggest advantage that high-rises provide and the major
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reason why we do not give them up but endeavor to develop and
improve them. However, this has been accompanied by an assortment
of persistent ailments (See Figure 1), including:

1. Problem on vertical transportation. Within a building above
24m, except the fire stairs, all people are vertically transported
by elevators, but the problem is that no matter which floor
or elevation you are in, you always start and end at a same
gathering point- the point for waiting for the elevators
and the necessary transportation area. During rush hours,
the point is an annoying bottleneck issue for the stream of
people. Even so, no developer and designer would add the
number of elevators without taking consideration of the
economic efficiency. Problems similar to those of the stream
of people are also found in the pipelines of equipment
and energy. Under heavy local loads, the transportation cost
rises with the increasing height of the building. Once any
malfunction or any emergency occurs on the transportation
lines, the whole building will be immediately left high and
dry, or in a stalemate. Sequentially, in order to guarantee the
stability of equipment and smoothness of the pipelines, the
cost of operation and maintenance of the whole building
becomes a forbiddingly heavy burden for users and managers.

2. High cost of the building. Without factoring in the equipment
input, only the anti-seismic requirements which reduce the
horizontal forces will make the originally huge structure
cost more exorbitant. In case of some adverse factors, for
example, special soft soil foundation, the expenses on the
structure alone will largely increase the pressure of leasing
and marketing market.

3. Consumption of large amount of energies not only goes
against the future development mainstream regarding
energy conservation and sustainable development, but
gives rise to the disadvantageous heat island effect and
additional carbon emission.

4. Difficulties in disaster prevention and reduction have
multiplied. In both the "9.11"terrorist attack in New York and
the“11.15"fire in Shanghai, the high-rises suffered disastrous
losses. However, while buildings grow taller, the conflict
between the humanization of buildings and the increasing
height of buildings now becomes more conspicuous and has
evolved into a prominent social problem: the depressive space
brings about more fear and boredom while the long-term
living away from the ground has alienated us from the nature.

Even so, architects and engineers have never stopped researching and
exploring high-rises. We make innovations in structure, and endeavor
to make the shape and structure of high-rises closely connected. We
apply new technological means to improve the equipment of high-
rises and try to reduce the negative effects on high-rises, but what

we could actually achieve is very limited. Contrarily, we help elevate
the increasingly high urban capacity in a certain sense, and the urban
problems will finally become a kind of insoluble vicious cycle.

Figure 1.The challenges of high-rise buildings
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Exploration
Where are the solutions for future high-rises?

Itis obvious that judgment and logical derivation should be conducted
from two aspects including,

1. future of urban planning;

2. anidealized pattern of future single high-rises. Theoretically,
the future development direction of high-rises is bound to be
the product of the two aspects.

A High-Rise Pattern in Dream

Before thinking about the future urban planning in a macroscopic way,
we may free our mind and imagine the most ideal pattern for single
high-rises: high-rise in our dream. High-Rise in our dream is capable of
being flexible and convenient in vertical transportation and providing
free exits and entrances at different elevations of several stories for
people to enter and exit from the building instead of gathering at the
base story or a certain story. She is capable of acquiring the connection
points between equipment and pipelines for energy supply, water
supply and water drainage and the external municipal pipelines

from stories of different elevations, so as to largely reduce or avoid

the bottleneck effect that these equipment and pipelines form at local
areas of the high-rise. She is capable of, to the greatest extent, reducing
the impact from horizontal force and seismic force. She must be green
and able to reduce the energy consumption. She does not exist in the
crowded steel forest any more. She is able to provide each story with an
uncovered outdoor space, so that we could get close to the nature. ..

It will be wonderful if the future high-rises could present such
dreamlands. However, how to tease the dreamlike thoughts and
derive or realize breakthroughs in the idealized high-rises? We must
seek for a sally port of the aforesaid key points and then gradually
extend our explorations.

All key words like city, high-rise, and ecology focus on problems about
human beings. So we should start from human-related problems,
because those are the core of all contradictions, and other problems
can be one by one solved with our current technological means or
based on future sci-tech progresses. Let's picture the humanistic high-
rise dreamland we just painted: we could be able to provide all users
of each story with an external space close to the nature and the blue
sky. What we could imagine is a high-rise in which each story is longer
(shorter) than its neighboring story, which is indeed a good solution,
but the area of outdoor terraces obtained from such traditional pattern
is very limited compare with the whole high-rise (shown in figure as
follows). The lower the story is, the larger the floor area needed and

so will the area of the land occupied. The excessively small proportion
of lower stories or the outdoor parts, or the excessively large depth
will prevent the stories away from natural light. On the contrary, the
area of nucleus of vertical transportation increases with the rise in
height, which largely reduces the economic efficiency of the high-rise.
Comprehensively speaking, it is hard to realize this kind of high-rise
pattern in common urban environment. So we could imagine that if
we derive a demarcation line parallel to the slope of terraces and get
rid of all redundant uneconomical areas, we will obtain a“sloping high-
rise” which is formed by parallelizing a string of standard stories to the
slope. How to constitute such kind of building? The easiest way is to
construct it on the slope of a mountain (See Figure 2).
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We finally derive the concept of “mountain” Mountain belongs to the
nature. Since the mankind wants to get close to the nature, natural
mountains are the best choice for the carrier of high-rises.

The utilization of mountain slopes can bring numerous benefits and
multidirectional potential for the development of high-rises (see
Figure 3). First, in terms of construction concept, it provides every
standard story with an open terrace, and the advantage in getting
close to and integrating with the nature is obvious. It enables the
high-rise to contact the outside world via different elevations, and
the stream of people entering or evacuated from the building will
not give rise to a bottle stopper effect on any story, so such sloping
high-rise provides great convenience for the fire safety in terms of
evacuation. It is able to provide free and smooth connections among
several high-rises from different elevations, and enable the vertical
transportation systems of the stories to be mutually supplemented,
so that the resources could be reasonably allocated in a wider range,
the economic efficiency of each single high-rise is increased, and the
humanistic exchanges among high-rises could be enlarged. Second,
in terms of structural system, the entire high-rise is closely connected
with the mountain, so that the loads of the building are largely
borne by the mountain and the direct impact on the building from
horizontal force or earthquake force could be lowered to the greatest
extent. It plays a significant role in both the safety and the economic
efficiency. Third, in terms of the equipment of the main construction,
the multidirectional connection between the internal pipelines and
the external piping network makes the utilization and installation of
construction equipment more flexible and diversified and makes it
possible to realize a certain economical pattern effect in a wider range.
Meanwhile, it reduces the possibility of equipment malfunctions in main
construction and increases some more emergency response means.

What needs to be particularly explained is that such sloping high-
rise pattern is different from the traditional sloping high-rises. The
traditional sloping high-rises are vertical high-rises which are freely
constructed according to the different elevations of base foundations
and are the same as buildings on flat ground, ignoring the multi-
elevation connection (closely connected to the slope) between the
high-rise and the terrain, and among high-rises so that they cannot
realize the aforesaid state of "high-rise in dream.

Some Thoughts on China’s Future Cities

Buildings are fast “expanding into the sky”as a result of high density
planning in cities as well as the mentality of reliance on central cities.
In fact, from the 1940s, the development structure of cities in the West
had been gradually adjusted. They tried on the approach of “organic
decentralization” by decentralizing a central into several units, and
organizing the units into centers for associated activities. Or they sped
up growth of new cities around a central city by developing towns
around the central city into independent sub centers as components
of an urban belt with a view to diverting people who would have
swarmed into the central city. Either in theory or practice, they aimed
to reduce the pressure on central cities through a decentralized way
of development. It is obvious that under the background, the prospect
and space of development of high-rise, one of the major tools which
contributed to (are contributing to) high-density development of
cities, is greatly affected.

China is even more typical today. As the most populous country in
the world, China is still at the stage of fast economic growth. More

Figure 3. Solutions of the hypothesis
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and more people are migrating into cities. There are 236 cities in

China which have a population of more than 500,000 respectively,
accounting for 1/4 of cities which have a population of more than
500,000 respectively throughout the world. According to a report from
the population division of the UN DESA (United Nations Department
of Economic and Social Affairs), it is expected as of 2025 another 107
cities will join the rank; as of now, there are 142 cities in China which
have a population of more than 1 million respectively (there were 29
as of 1978); there are 6 cities in China which have a population of more
than 10 million respectively (there are 25 in the world); and there are
10 cities in China which have a population of 5-10 million respectively
(based on data provided as of December, 2013). Central cities are
increasingly blamed for the various urban diseases and potential
future risks in the urban area which are taken into account when the
government makes the overall plan for urban development in China.

China has its own characteristics. There is much hilly land in China
accounting for more than 3/4 of its territory. It is flat in central and
eastern China which is relatively developed. China has 1.9 billion mu of
arable land. It has to feed more than 1 billion people. Obviously, this is
a heavy task beyond the capacity of the conventional farming in China.
Large-scale mechanized farming can only be fully used in flat land. In
the flat land of China, there is scarcely large-scale forest around cities
conducive to improvement of air and environment of the urban area.
We need more land to feed the people. Even worse, because large
area of land is requisitioned for the urbanization process in China, it

is increasingly hard to leave the remaining 19-mu arable land (a red
line set by the central government) intact. In mountainous areas in
China, farming is done on terraced fields which are low in production
capacity. Large-scale deforesting in mountains is blamed for major
geological disasters such as debris flow, mudslide, etc (See Figure 4).

Here is a question. Why don't we fully use hilly land, for example,
building high-rises along slopes of the mountain as we imagined, and
restore the flat land once occupied by the urban area to farming or
reforest the land?

Indeed, this is a great change which is to last for several generations.
We are even horrified when we think about the change because firstly
potential investment in terms of supporting facilities as well as the
infrastructure for the city to be built in the mountain as we imagine

is indeed more than that on the flat area; and because secondly we

are used to the existing pattern of urban development as well as the
allocation of resources. However, if we fully use sloping land and hilly
land for the urbanization process, and if we reclaim or reforest land in
the flat area once occupied by urban area, we can say we are step by
step realizing a sustainable strategy of development which is to last for
several generations. Of course, merely from an economic point of view,
in a short term, it is impossible for us to give up the urban space we
have established. But think about it. How long is the service life of the
high-rises the humans created? 50 years? 100 years? What if the service
life is 1,000 years? Compared with history of evolution of the mankind,
1,000 years are less significant. The “great change”is where the so-called
“sustainable development”we talk about lies in. Through the ‘change
which is to last for several generations”and the replacement strategy,
we can reach an equilibrium point between sustainable development
and use of resources.
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Figure 4. Resources and potential for the hypothesis in China
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Here, we have to make a further explanation for the question “why
do we build such sloping high-rises rather than scattered complex or
independent buildings on slopes of the mountain?” Since we have to
be economical on use of land both in hilly land and flat land, high-
rises we build along the slopes are capable of retaining all advantages
of high-rises, such as economic use of land, efficiency, central
management and control of equipment, etc. And on the other hand,
we can fully use the vertical space between high-rises for growing
vegetation or reforestation, etc,, and more importantly, improving
microclimate between the high-rises as well as the visual landscape.
In addition, high-rises built along the slopes have the positive effects
such as protecting the slope, preventing loss of soil and water as well
as secondary geological disasters from happening, etc (See Figure 5).

How can we fully realize functions potentially provided by high-rises
built along slopes of the mountain and promote development of the
mode? Firstly, when we plan for overall urban development, we have to
scientifically locate the city based on comprehensive study of natural
conditions, such as geological conditions, hydrological conditions,
climate, etc. Secondly, we have to make a series of guiding policies to
gradually decentralize the available populous cities. Thirdly, we have to
fully use the modern technology. Today, the automobile express system
is increasingly losing its edge to the information highway. We can easily
acquire information from deep inside the mountain all over the world.
We can easily shop in hilly land. We can easily attend the conference
over trade of financial futures via a long-distance audiovisual system

in the mountains.. .. All these activities would be only possible

if conducted in a high-density city. Development of modern
technologies may alleviate the urban diseases. It helps reduce man’s
reliance on central cities. It provides a solid base as well as a means

for diversification and flexibility of overall planning for green cities in
the future. More importantly, it forebodes a bright market prospect

for development of high-rises to be built on slopes as we imagine. We
can use the advantageous factors of the existing land policies. China

is equipped with anther special advantage operable: the owner of any
building in China has the land use right of the land on which his or her
building is situated rather than the right of ownership thereof.

Based on inference from our independent study on urban
development, we arrive at the same conclusion: it is possible for us to
build high-rises along slopes of mountains in hilly land since buildings
styled this way are expected to be the basic model in the future.

As is required by humanistic spirit, we need to have a building

space which improves our living and working conditions; we need
to be brave enough to abandon the concrete forest we have been
always grumbling about but are reluctant to part with; we should
not use green and sustainable development as a buzzword or a
label to be pasted at will but as the strategy for real time practice;
we have to remind the designers that they would be in a dilemma

if they only mind the excessive details or simply intend to challenge
the technology at the cost of long-term planning. Using high-rises
as one of the means to get more space and more height from the
nature, we, the mankind never ends challenges against the nature.
Over the years, designers have come up with a series of experience
that enables high-rises to be efficient in the use of space. At the
same time, they are continually improving the experiences. Today,
we are again at a crossroad: protecting the environment or seeking
economic development, achieving short term effects or sustainable
development. The conclusion we get from countless painful lessons,
experiments, and attempts is once more affirmed: Only by integrating
with the natural elements can high-rises maintain the vitality!

Figure 5. The advantages of the hypothesis
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Epilogue

I, the author, am an architect. I always try to get away from the
worsening environment in urban areas. Fortunately, every one of us
acts quicker in thought than deed. | try to grasp some clues from my
train of thoughts. Although incomplete and immature, the clues are
some of my visions about the trend of development of high-rises in
the future. They may not be well thought-out and some of them may
even conflict with each other. It is my hope, however, that they will
be constantly improved with input from others and finally prove their
value in application.
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