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Abstract

The construction of the Shanghai Tower breaks through conventional design methods and
explores the possibilities of future supertall architectural approaches. These approaches bring
the project to a new height of being “naturalistic, technological, and humane”in such aspects
as form, functions, quality and management. Architectural forms transform into a harmonious
community that focuses on relating to the city. Architectural functions transform into a
multifunctional vertical community. Architectural quality transforms into a green community
that can save energy and protect the environment. Building information transforms into a smart
and forward-thinking community, and architectural culture transforms into an enjoyable and

human community.
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Supertall buildings are the products of global
urbanization and economic development.
“What is the developing trend for future
supertall buildings?”should be the question
considered at this moment in time. The
Shanghai Tower reaches beyond traditional
architectural concepts to explore the future
of supertall buildings in the following five
aspects: architectural form, function, quality,
information, and culture.

1. Building Shape - transforming a
traditional focus on the shape alone to
emphasis on a harmonius relationship
between the building and its context.

In the past, architecture has mainly

focused on a building’s shape. In the future,
architecture should be responsible to society
S0 as to meet social requirements and needs

in a broader context and with deeper content.

For Shanghai Tower, such considerations
are given in three perspectives: architecture,
context, and city.

From a city's perspective, the skyline of
the city should be rich in view. Supertall
buildings can easily change a city's existing
skyline that has been forming for years. To
preserve the original urban appearance
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of a city, the building shape should be given serious consideration.
When determining the height of the Shanghai Tower, considerations
are made to its relationships to the two adjacent supertall buildings
(the Jin Mao Tower and the Shanghai World Financial Center), to the
Pudong area, and to the city of Shanghai as a whole. The final scheme
was selected to reflect the ascending height of these three supertall
buildings (see Figure 1).

From a regional perspective, the Shanghai Tower aims to improve
functional programs of the Little Lujiazui Central Area and enhance its
potential for better regional development. During the planning phase,
the Shanghai Tower emphasized the regional transportation network
where an underground tunnel has been added on the B2 Level to
form a regional three-dimensional traffic system that will release
ground traffic pressures. After regional service program investigations,
additional supporting facilities were added for commercial services,
cultural services, and white-collar service facilities.

From a construction perspective, the Shanghai Tower simply does

not wish to make the building taller for the sake of it, but rather have
a unigue characteristic to its architecture and a distinct relationship

to the city and the region. The Tower’s main concerns are focused on
the innovation of design and improvements of internal functions with
more emphasis on naturalistic, humane, and technological elements.

2. Architectural Function - transforming from a traditional single
function to a multi-functional vertical community

Vertical communities, in short, require the superimpositions of
horizontal blocks in verticality in order to create a dynamic vertical
community. The future of the vertical communities will have more
comprehensive functions and pleasant spaces. The characteristics of
the Shanghai Tower are:

Vertical function zones. The entire tower is divided into specific
function areas, from downwards up, they are: public parking, public
passageways, living areas, commercial and meeting areas, offices,
hotels, sightseeing areas, and an observation deck (see Figure 2).

Separately zoned transportation and mechanical areas. There
are zones that service vertical transportations. In each zone, people
can go up directly to the respective zone from the ground and then
take shuttle elevators to each floor. This can reduce the pressure of
high population concentrations on the ground level. Every single
zone has its own mechanical floor and refuge floor which establishes
an independent system within the zone that can save energy and
enhance the evacuation process of the whole building. The building
is also connected to public transportation. For example, on Level B2,
public passages are connected to adjacent buildings and two lines of
the city’s metro railway (see Figure 3). On the ground level, the tower is
also connected to ground public transportation.

Street level plazas. There are various intersecting plazas in the
Shanghai Tower which provide people with a diverse and social
environment to mingle in. The 24 sky lobbies in the tower also make
communication easier (see Figure 4). On the ground level, lobbies are
distributed for commercial activities, social activities, and offices while
each of them holds a unique independent plaza. On Level B1, there
are two outdoor plazas through which people can enter and exit the
building with ease.

Vertical green areas. Besides the exterior public green areas, there
is also a green area on the balcony of the fifth floor of the podium.

REFL. XURHA. GRS
ERAEE, TRENESOES, TRAMAAAE. E4%
RSB HEIR . AR E BT R, AR
MEE.

. BRAGR—AERE R, BRSARAANEEMLK,

EFEHRRRERERATFHREM A EZEHX, KREEHRXW
NELH., £FEEHFE, ZAEEA. FAEZS. LEFQ
A R

ZEWHSRK. EHRARETH Lo sk afEER, A%E
faEER, Hlhkfas X, Ao, BEX, ALK, fEd
TR g X GELE2) .
RBMNELEGER. 2 XRFAEERE, MR 5 0T
ERpRE&#HE, BRARFAGHISRNENIE, BEAR
EFHES . BIMPRALEHREERBREE, TR
W/NRGE, TR, REARZEMRRES. FMTLAHKX
Wik, EB2E, BUNMBHEE AL L HEAME, SHTH
Kot GELES) . ARELE, FRTARAE.
BHXSF. LEFOETFRGER R T HE F, BRTEH
BRI . BHEHF2UNZEARE GERLED , ®/HT

#
#

Figure 1. Jinmao Tower, Shanghai World Financial Center & Shanghai Tower (Source:
Shanghai Tower Construction & Development Co., Ltd)
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In addition, vertical green spaces are distributed in eight sky lobbies
throughout the tower.

A multifunctional community. A mature community should have
diverse functions for business, culture, education, and services to meet
various needs. The Shanghai Tower not only provides offices, hotels,
sightseeing observatories, shopping, and recreational areas serving

as its general services, it also holds museums, exhibitions, cultural
performances as well as financial facilities such as banks, consulting
firms, trading firms, etc,, and at the same time, education, training, and
lectures are also offered.

3. Architectural Quality - transforming from traditional energy-
consuming buildings to a green community that is energy
efficient and environmentally-friendly

When looking at the Shanghai Tower’s project vision from the
perspective of global development, environmental protection and
energy conservation are the general trends and therefore, the project’s
green concept was solidified. In line with the USGBC LEED Gold
Standard and China's Three Star Standard, a total of 43 technologies are
implemented to save energy and resources as a way of reflecting the
project’s characteristics of being humane, energy efficient, intelligent,
and convenient.

In efforts to conserve land resources, the Shanghai Tower does not take
any fertile arable land, but rather it is built on used land. On a 30,000
square meters land, a building with an area of 575,000 square meters

is being built which can save land resources for a city with a dense
population and tense land resources, like Shanghai.

In efforts to conserve indirect energy source usage, the tower is
making full use of recycled water and rainwater. The amount of
recycled water that will be used every year is 210,000 cubic meters
with 20,000 cubic meters of rain water to be used annually. The use

of recycled water resources is up to 25%. Using water-saving devices
and water-saving sanitary-wares helps the saving rate increase up to
60% compared to the usage of traditional sanitary-wares. Setting up

a wind power system on the top of the building to make use of wind
energy also provides the building with 300,000 kilowatt-hours per year
of green electricity.

In respect to energy conservation, a double-skin facade with a shading
system is utilized. Heat recycling devices are set up in the atrium which
makes heat insulation, sound insulation, and energy conservation
possible. By using the VAV air conditioning system, electricity
consumption is reduced to 50%. By using a brightness sensor for
lighting, energy is also saved for interior lighting. The overall energy
conservation rate of the Shanghai Tower is 54.3%, which is 21% better
than similar buildings.

In terms of material usages, 83% of high-strength concrete C50 is used
while the use for high-strength steel bars is increased up to 74%. Local
material usage accounts for 97% of the total weight of all materials
used in the building and 70% of the materials were acquired within
800 kilometers of the vicinity. In the structural design, the building uses
a 120° twist theme, which can reduce 25% of wind loads and save a
great number of materials.

In terms of improving indoor environmental quality, if maximum
natural lighting is utilized, then almost 90% of the main programmatic
spaces can meet the requirement standards. In the basement, natural
lightis introduced through two descending sunken plazas on the
east and west sides. For levels one and two below grade, the ratio
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Figure 2. Function areas in Shanghai Tower (Source: Shanghai Tower Construction &
Development Co., Ltd)
E2. L#FOHgERamE (BE: LEFOREERLEARATD

RIREE . AREIEAFL, Fa. o, EEFHEHA
¥, WRA BB . EBLE, SRl EEFINER
I, BETTRER#L,

IERFAMH BT ESHEAREHSS, BELEFERERR
w, NGR=HRERULERGES N E A LEREREML.

FHEREE. —MRBHREAZF. X, HF. REELH
e, RBHLLSMER. LB OIRERS N EE. W
K. M. RRRREZFED, DREEYE. BE. BHE
XWE, RERT. BE. XZELRE, AHERFA.
B HEEKFE.

= BARR—AELNERELN, HRTEARNRER
X.

LigEaFERTER RN, AERZRESHAL, AHRE.
TR, TERXERRRL RN, HRFKEEAN T W #R
* ELEED& KA E &&= EAnk, L “RILASCKRIT, BAT
K@K, REZREE” AFE, NTHLHFRETE L3
A Am LS o

ERNLHFRTE, TERAHMRE, TEAFACEERTH
T, A3 LN L, BT WHER, A LEXHE
ADER, LHREKEIRT YT TERNLHFR.

XK RMERGERFEANRFE, RoERAFAFTA, FA
EERENR2NA LK, WAENABN2A LK, FER
ACRFF £ B A EH25%. AT ARERTAEEL, 4
bt Ge s B K R60% 0L Lo A Rk, EREATHRARS X
W, SO EE L4307 T RN

EFRETE, WITRERE, WUEBRSE, ¥REIMGERKE

30



of area where the daylight factor is higher than 1% is 38% and 19%,
respectively.

In terms of management operations, establishing a comprehensive
metering and charging system and applying a CPMS Multi-Energy
Management System should control the interior air quality.

In terms of executing green construction, key controls should be taken
on noise, dust, and overexposure of light. Recycling and reusing wastes
can increase the recycle rate up to 38%.

4. Building Information - transforming from a traditional smart
building to a convenience-oriented and intelligent community

As information technology continues to develop with the concept
of “intelligent city” continuously being raised, building construction
and management in the future will require an advanced information
technology to deliver unprecedented high-quality service, greater
efficiency, less resource consumption, and a sustainable lifestyle.
Components of the Shanghai Tower’s intelligent community include:

« Infrastructure with internet, fiber-optic cable, ICT, and RFID
technology. An enormous amount of information is processed,
filtered, and integrated with intelligence which builds a basic
foundation for the intelligent community.

» BIM technology and property management. Shanghai
Tower applies the use of BIM, a new advanced management
technology in engineering for the building’s entire architectural
life cycle from design, construction, and purchase to property
management.

« Building a health monitoring system based on sensor
technology. By using this technology, building changes in main
structure, settlement, and curtain walls can be managed under
the effects of earthquakes, wind pressures, and temperature
changes. Thus, timely measures and corresponding solutions
can be made according to the monitoring system and the safe
operation of the building can be ensured (see Figure 5).

« Information technology based on a logistics network and a
cloud computing center. The Shanghai Tower is a complex
that combines multi-functional zones and multi-industry
customers with multiple requirements. Different systems need
to work together and share data and information while using
the same comprehensive data and results which will require a
powerful information processing center to make it happen. The
Shanghai Tower implements a cloud computing center that is
based on the internet, a logistics network, a high-speed fiber
network, and a broadband wireless network which can all help
build the intelligent community in support of the system's safe
operations.

« An information platform based on customer requirements. This
will provide communication between communities, hotels,
business services, sightseeing services, virtual offices, and
activities platforms.

5. Architectural Culture - transforming from a simple traditional
building to an enjoyable humane community

The Shanghai Tower exceeds traditional architectural design in the
programming of space usage. The design is based upon a humanistic
construction to enhance the cultural charm of the building. The
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Figure 3. Underground passage layout (Source: Shanghai Tower Construction & Devel-
opment Co., Ltd)
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Figure 4. An operation of an entire life cycle in BIM (Source: Shanghai Tower Construc-
tion & Development Co., Ltd)
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humanistic community aims to provide a cultural environment within
and around the building for the users by bringing them a more
pleasurable experience of cultural traditions. The principle of “oriental
roots, creative future” guides the Shanghai Tower to an architectural
and cultural community in various artistic ways as follows:

Spatial culture. The building form, public spatial arts, and garden art
forms the building’s interior and exterior into a collective art. In respect
to the exterior architectural forms, the Shanghai Tower’s triangular
facade rotates 120° while tapering, forming a unique and streamlined
shape. In the interior spaces, there are a total of 24 sky lobbies — with
three sky lobbies in each zone ranging in height from 54 to 67 meters
to form thematic art spaces. The building emphasizes the concept of
“architecture in the garden”in the exterior garden components.

Image culture. Paintings, photographs, sculptures, and decorative
artwork will be appropriately displayed and arranged in the public
passages in the underground level two, offices, hotels, public lobbies,
and sky lobbies. There will also be a new art museum on the 37 floor
where visitors will have access to art culture.

Functional culture. The functional culture includes sightseeing,
lighting shows, art galleries, bookstores, and multi-functional
auditoriums. The sightseeing experience begins with purchasing
tickets, continues with extensive vertical travel, and finally concludes
with a feeling of having been up in the air. There will be three modes
of lighting: normal mode for everyday usage; holiday mode which
can illuminate special colors, patterns, and characters for holiday
celebrations; while the third is an illumination performance of various
lighting designs that is only on display a few days per year. An art
gallery is provided at underground level five where a bookstore will
also be installed in the future. The second floor annex will be a multi-
functional room for high-end commercial activities and wedding
ceremonies.
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Figure 5. The rendering of the sky lobby (Source: Shanghai Tower Construction &
Development Co., Ltd)
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