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Editor’s Message

The CTBUH Journal is an official periodic publication of the Council on Tall Buildings and Urban Habitat. 
Published and circulated to the Council’s worldwide membership three times each year, the Journal aims to 
document and publicize groundbreaking work taking place in the many fields related to tall building and 
urban development. In addition to technical papers, issues of the Journal host updates and news from the 
Council leaders and its subcommittees, literary reviews of relevant internal and external publications, and 
information on upcoming events hosted and sponsored by the organization.

It is my pleasure to introduce several new features of the Journal, which will become regular installments in 
each subsequent issue.  The CTBUH News section has been expanded in order to cover the fervent 
activities of the Council and its budding regional chapters.  This section is now complemented with an 
industry news section, which offers coverage of several high-profile developments in tall buildings and 
urban development around the world.  Extensive supplementary information is available on our website, 
which is continually updated to offer CTBUH members coverage of all relevant news items.

The Journal will soon boast a letters section which showcases feedback from members on subjects raised 
in previous issues.  I welcome you to contribute to this new section by sending your thoughts and opinions 
to letters@ctbuh.org.  

The papers in this issue of the CTBUH Journal build on the themes presented at the 2008 Dubai World 
Congress.  A paper on the Shanghai World Financial Center by Paul Katz and Leslie Robertson has been 
expanded to include additional information on building systems and the intensive efforts of the design 
team to optimize its superstructure.  Daniel O’Connor of Schirmer Engineering Consultants presents an 
enhanced paper on fire safety in the context of unique facade designs.  A final paper by Antony Wood and 
Candace Say explores various sustainability metrics around the world - from LEED to BREAM to CASBEE - 
and attempts to reveal the advantages and disadvantages of these current guidelines. Finally, Gareth 
Moores, CEO of UK firm Hargreaves Building Products discusses how choice of materials can have an 
impact on sustainability and design when building tall.

The CTBUH welcomes both members and nonmembers to contribute to the Journal through the 
submission of papers for potential publication.  Publication in the CTBUH Journal awards the featured 
author with broad exposure to a multitude of industry leaders and active professionals around the world. 
By sharing knowledge, findings or experience, each author  fosters valuable discourse amongst Council 
members with common interests, and in turn opens an opportunity to gather information useful to his or 
her published pursuits. Above all, each author contributes to the organization’s mission of elevating its 
members’ collective awareness of the built environment.

Enjoy the issue.  On behalf of the CTBUH editorial board, I hope the wealth of information in the newly 
enhanced Journal inspires you to contribute in the future.

Best Regards,

Zak Kostura 
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Case Study: Shanghai World Financial Center

From the onset of the Shanghai World Financial Center project, its developers targeted a cutting-edge, mixed use mega-complex that would serve 
a multitude of tenant lifestyle demands.  When a desire to change the building size surfaced after the foundation was put in place, it was up to the 
structural designer to come up with a new approach to the building systems in order to keep the project on track.  Following a substantial and 
fast-paced reconfiguration of the building’s structural design, the project team achieved a taller building without compromising the capability of 
the original foundation to support it.  A discussion of the design process of the building and its cutting edge features follows.

Figure 1. Shanghai World Financial Center nearing completion. 
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1.  Introduction
Strategically located in the heart of Pudong’s 
Lujiazui district, an area that has emerged as 
China’s commercial and financial capital, the 
492 meter Shanghai World Financial Center 
(SWFC) is destined to become a symbolic icon 
of Shanghai. This 21st century vertical city will 
symbolize Shanghai’s status, China’s arrival, and 
a new era unfolding in Asia. It will become a 
destination where people from around the 
world come together to enjoy and to share a 
wealth of information, knowledge, and culture, 
as well as a place to explore new business 
opportunities.

In an effort to reduce commuting time and 
urban sprawl, projects like SWFC increase 
density and conserve valuable land. People 
can live, work, and play within the same area. 
Vertical complexes can accommodate these 
urban lifestyles, embodying a density that 
greatly enhances their accessibility. 

Now nearing completion, the structure was 
topped-out in September 2007 (see Figure 1). 
Anticipated to be completed in summer 2008, 
it will be recognized by the CTBUH as the 
world’s tallest in two of its four categories; as 
the “Highest Occupied Floor” and “Top of Roof” 
(see Figure 2). 

The tower’s basic form is that of a square 
prism, 58 meters on a side, intersected by two 
sweeping arcs to form a vertically-evolving six-
sided shape in plan, ultimately tapering into a 

single diagonal line at the apex, 492 meters 
above the base.

The building will be mixed-use, with a 
museum and sophisticated urban retail spaces 
at the base, a 174-room luxurious five-star 
hotel at the top, and sixty-two office floors 
with cutting-edge specifications between. 
Above the hotel, at the 94th to 101st levels, 
there will be a visitor’s center and observatory. 
Much of the available space on the three floors 
below grade is devoted to mechanized 
parking.

According to the developer, Mori Building 
Company, the anticipated tenants are world-
renowned financial institutions. In order to 
provide these business people with 
entertainment and recreation opportunities 
after working long hours, this project will 
include restaurants, shops, and entertainment 
facilities. Currently, this area of Lujiazui does 
not provide these amenities. A multi-use 
project like SWFC will provide a more human-
oriented place for people working in this ‘city 
within a city’.

2.  History
2.1  Early History

The original designs began in 1993, with 
development by Mori Building Company, and 
with Kohn Pedersen Fox Associates (KPF) as the 
Design Architect. Following the completion of 
conceptual structural designs by Ove Arup & 

Partners, New York, all design work, but for 
Architecture, then moved to Tokyo to be 
completed locally by the Shimizu Corporation.

By 1995, the piling had been tendered and 
installed.  Making use of reusable followers, 
about two hundred concrete-filled steel pipe 
friction piles were driven at minimum spacing 
to a depth of 78 meters from the ground 
surface.  Pile cut-off was at the anticipated 
bottom elevation of the mat at 17.5 meters   
(58 feet) below street level.  Steel H-piles 
extend from some of the piling to the ground 
surface, which were to be used for subsequent 
top-down construction, providing temporary 
vertical support for the below-grade concrete 
floors.

Whilst the construction documents package 
for the tower superstructure was largely 
complete by this time, Leslie E. Robertson 
Associates R.L.L.P. (LERA) was approached by 
Nippon Steel Corp. with the goal of providing 
a lower-cost, faster-to-construct structural 
system for adoption prior to tendering of the 
structural steel.  Structural designs were 
completed by LERA in sufficient detail for 
tendering; however the project was 
subsequently placed on hold.

With the resurrection of the project in 1999, 
and with the foundation piling already in 
place, Mori Building Company initiated an 
extension to the overall height of the building 
from the previous 460 meters (1,509 feet) to 
492 meters (1,614 feet) and an enlargement 

Figure 2. Shanghai World Financial Center in comparison 
with some of the world’s current tallest buildings.
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“Lingering discrepancies between the reward to the designer for a 
specific inclusion and its lasting impact on the surrounding 
environment is a fundamental flaw in all major sustainability rating 
systems.”

Candace Say and Antony Wood, page 18
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Greener Concrete - delivering design flexibility and greater sustainability

Of the 100 tallest buildings in the world, 
almost a third have been completed in the last 
five years – clearly showing the direction in 
which urban construction is heading. Space for 
both commercial and residential 
developments is already at a premium in cities 
all over the globe, and as the population of 
urban areas grows apace, the competition for 
space to live and work is set to increase. 
Buildings are reaching new heights: when 
completed the Mile High Tower in Saudi 
Arabia will be the height of four Empire State 
Buildings. But even as building tall becomes 
the norm, the concept is not without 
controversy. Debate over the impact of 
skyscrapers on our environment is especially 
pronounced in London, where the flurry of tall 
buildings constructed has caused some high-
profile figures including the Prince of Wales to 
lament the changes to the London skyline. But 
despite the negative media coverage, the 
skyscraper phenomenon is growing in terms 
of number, innovation and height.

Meeting Expectations and 
Requirements
Much is expected of tall buildings by today’s 
clients and occupants, and even more will be 
demanded by those of tomorrow. Floor space 
must be optimised; buildings must offer the 
finest level of purpose-specific performance 
and create innovative and original designs that 
capture people’s imagination.  They must 
reflect the values and needs of the occupant in 
order to stay ahead of the competition. At the 
same time, the environment has become a 
priority for the construction industry, driven in 
part by targets and legislation put in place by 
Governments worldwide. Industry response 
has been positive and is becoming 
increasingly global – the first international 
standard for sustainable construction has 
recently been launched by the International 
Organisation for Standardisation, allowing the 
industry to judge performance against an 
international benchmark.  But with such 

View of City of London and Swiss Re Tower

As the sustainability agenda rises to the top of the construction industry’s priority list, it is 
imperative when building tall that design innovation is not compromised. Gareth Moores, 
Executive Chairman of Lytag Ltd, explores how innovative designs and sustainability can walk 
hand in hand.
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profile tall building projects including the Gherkin 
and Canary Wharf. 

16   |   Greener Concrete CTBUH Journal   |   2008 Issue II

separate aims, requirements for innovative 
design and for sustainability can appear 
contradictory – are there approaches that can 
satisfy both demands in a congruent and 
feasible way?

Concrete
For architects and engineers designing tall 
buildings, material choice is a key opportunity 
to tick the sustainability box and 
simultaneously open up design possibilities. 
Concrete is one material where a number of 
options are available. The versatility, durability 
and cost-effectiveness of the material make it a 
key component in today’s built environment 
and building tall is no exception.  Sears Tower 
in Chicago (442 metres tall) contains enough 
concrete to build an eight-lane highway five 
miles long, and the World Trade Centre (built 
1970-1) used enough concrete to build a 
sidewalk five feet wide from New York City to 
Washington, a distance of 204 miles. As such a 
fundamental component in construction, 
choosing the appropriate concrete to suit a 
project’s requirements represents a prime 
opportunity towards meeting the design and 
sustainability challenges faced when building 
tall.

Lightweight Aggregate (LWA)
One option is to use LWA in concrete in the 
place of traditional aggregate.  This can open 
up design possibilities by overcoming 
restrictions caused by concrete’s dead weight, 
and choosing LWA made from secondary 
material can also help a project to meet 
requirements for more sustainable 
construction. LWA is well known for use in a 
variety of construction applications such as 
screeds, fills, and in structural concrete, and 
provides architects, engineers and contractors 
with the flexibility to deliver structures that 
would be unachievable or require design or 
time scale compromises with heavier material.

Using lightweight aggregate in concrete 
makes significantly lighter material than that 
made with traditional aggregate – for example, 
using LYTAG makes a lightweight concrete 

approximately 25 per cent lighter but with the 
same structural integrity. Greater spans can be 
designed, and the number and width of 
columns can be reduced because the lighter 
floors need less support – building owners and 
occupiers can enjoy maximised usable floor 
space, additional square footage that can be of 
great commercial value. In terms of 
construction, time and labour savings are 
considerable thanks to the weight reduction. 

Whilst benefiting the construction process, the 
sustainability advantages of using secondary 
aggregates are also crucial importance as 
concern for the environment grows. 
Secondary aggregate avoids the quarrying of 
natural materials and can be made from a 
variety of materials including colliery spoil, 
china clay waste, and power station ashes.  
LYTAG, as an example, is manufactured by 
sintering pulverised fuel ash, the by-product of 
coal fired power stations. As a result using the 
material reduces demand on natural 
aggregate and also diverts waste from landfill, 
a particular focus for making construction 
more sustainable. In the UK, for example, the 
Government has introduced a target of 
halving the amount of construction, 
demolition & excavation waste currently sent 
to landfill by 2012, and materials efficiency is a 
key approach to achieving this.  For example, 
one stipulation in the 2012 Olympic 
development is that 25 per cent of aggregates 
must be recycled.

Swiss RE
Using lightweight aggregate in concrete is a 
proven practice – LYTAG has been in use for 
more than forty years – and many high profile 
buildings have benefited from the 
performance and sustainability advantages of 
using the material. One example is the 
Gherkin, which was opened in London in 2004.  
Developed by Swiss Re and designed by 
architect Norman Foster of Foster and Partners, 
the 40-storey building has been designed to 
appear less bulky than other buildings of a 
comparable size. Using the lightweight 
aggregate not only enabled the distinctive 
tapered shape of the building to be 

structurally feasible, but also boosted the 
sustainability credentials of the project, which 
specified recycled materials whenever 
possible. The structural concrete in the 180 
metre high tower was made using 4-12mm 
LYTAG coarse aggregate (now 4/14mm), and 
4/8mm LYTAG was used for no fines screeds.

For the Gherkin, and many other of the 
structural projects LYTAG has been used in 
such as those at Canary Wharf, choosing the 
material has played a major part in helping the 
building to meet design and environmental 
objectives.  It is the lightweight qualities of the 
secondary aggregate, coupled with the 
additional performance benefits the material 
offers – such as improved thermal and 
insulation properties – that enable the 
construction teams to reach both design and 
sustainability aims.

Of course, it’s not just the choice of materials 
that are going to help a building be 
determined as sustainable. Energy efficiency, 
for example, is now one of the key 
performance indicators of a project, especially 
with this year’s introduction of energy 
performance certificates.  However, it does 
play an important part in improving 
sustainability.

The versatility and sustainability of materials 
are both important factors in tall building 
construction, particularly as the expectation 
for more innovative designs and taller 
structures is coupled with greater demand for 
‘greener’ buildings. Using concrete made with 
lightweight, secondary aggregate can be a 
quick win in terms of making a build more 
sustainable, whilst also offering opportunities 
for design and engineering that can take 
building tall forward in delivering innovation 
and performance.
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Sustainable rating systems around the world

Introduction
The World Green Building Council, founded in 
1998, is comprised of national councils from 
twelve countries.  Of these countries, there are 
four predominate ranking systems (see Figure 
1). Australia and New Zealand follow Green 
Star; United Kingdom, Building Research 
Establishment Environmental Assessment 
Method (BREEAM); Japan, Comprehensive 
Assessment System for Building Environmental 
Efficiency (CASBEE); and the United States, 
Brazil, Canada, and India use Leadership in 
Energy and Environmental Design (LEED), with 
slight variations.  Together the members of the 
World Green Building Council represent over 
50% of global construction activity. (World 
Green Building Council, 2008)

This paper will focus on the similarities and 
differences between the four rating systems 
and look into the environmental and cultural 
factors that impact the rating system 
development.  An additional rating system, 
Green Globes, which is commonly used in 
North America but is not affiliated with any 
one country, is also included.  Many of the 
rating systems have different subsections.  
However, this paper will focus on new 
construction and major renovation for office 
buildings as opposed to residential, industrial 
and other building types.

There are many definitions on sustainability 
and sustainable development.  This paper will 

use the definition from the 1987 publication of 
the World Commission on Environment and 
Development known as “Our Common Future” 
or the “Brundlant Report,”  Which describes 
sustainable development as that “that meets 
the needs of the present without 
compromising the ability of future generations 
to meet their own needs.” (United Nations, 
1987)

Effects of Buildings

Worldwide, buildings account for 17% of the 
fresh water usage, 25% of the wood harvest, 
33% of the carbon dioxide emissions and 40% 
of material and energy use.  In the United 
States alone, buildings are responsible for 71% 
of electricity consumption (including 
mechanical, electrical, and building systems), 
30% of the waste output, 39% of carbon 
dioxide emissions and 12% of potable water 
consumption.  (World Green Building Council, 
2008; U.S. Department of Energy, 2008)

While green buildings usually have a higher 
upfront cost, they offer several benefits.  The 
average increased cost of a green building has 
been estimated at an additional 2%, with an 
average lifecycle savings of 20% for a savings 
of ten times the initial investment. (Kats, 2003)  
In addition to lifecycle savings, building green 
creates other economic, environmental, health 
and community benefits. 

                                                                                  

Figure 1.  World map showing countries using the four 
predominate ranking systems. 

Legend:

GREEN STAR

BREEAM

CASBEE

LEED

LEED

LEED

GREEN STAR

BREEAM

CASBEE

LEED

OTHERS

Authors
Candace Say

t: 312-596-9833                                                                    
e: csay@iit.edu

                   
Candace Say is a graduate of the Illinois Institute of 
Technology with a Master of Architecture degree.  
She is currently employed in the healthcare 
architecture studio of SmithGroup in Chicago, 
Illinois and is a LEED Accredited Professional.

Antony Wood
CTBUH Executive Director 

Council on Tall Buildings and Urban Habitat                                                 
Illinois Institute of Technology                                   
3360 S. State Street                                                                  
Chicago, IL 60616                                           

t: 312-567 3307                                                                   
f: 312-567 5820
e: awood@ctbuh.org

www.ctbuh.org   

Antony Wood is Executive Director of the CTBUH, 
responsible for the day-to-day running of the 
Council and steering in conjunction with the 
Chairman and the executive committee. His field of 
specialism is the design, and in particular the 
sustainable design, of tall buildings.

Candace Say

Antony Wood

18   |   Sustainable Rating Systems CTBUH Journal   |   2008 Issue II

LEED    

Leadership in Energy and Environmental 
Design                     
United States, variations for Canada and India

Background

The U.S. Green Building Council (USGBC) was 
established as a nonprofit organization in 1993.  
The council is made up of construction 
industry stakeholders including owners, 
contractors, architects, engineers, product 
manufacturers, and environmental groups.  
The U.S. Green Building Council established 
LEED in 1998 under a pilot version to transform 
the way buildings and communities are 
designed, built and operated.  By being 
environmentally and socially responsible LEED 
enables a healthy and prosperous 
environment that improves quality of life.    

After extensive revisions by the council, LEED 
New Construction and Major Renovation 
version 2.0 was released in 2000.  Since then, 
development of different LEED assessment 
categories has occurred along with version 
revisions.

Assessment Categories

LEED currently has eight different assessment 
categories to accommodate a variety of 
projects including  New Commercial 
Construction and Major Renovation Projects, 
Existing Building Operations and Maintenance, 
Commercial Interior Projects, Core and Shell 
Development Projects, Homes, Neighborhood 
Development, Schools, and Retail.

Two additional assessment categories 
currently under development focus on 
healthcare and laboratories. 

Economic Benefits

• Reduced operating costs of 9% on average 

• Improved employee productivity and                

  satisfaction

• Increased building value by an average of 7%

• Increased rent values by a 3% average 

  (World Green Building Council, 2008)

Environmental Benefits

• Decreased fuel use

• Decreased fresh water use

• Decreased waste output

• Decreased raw material use

• Decreased greenhouse gas emissions

Health and Community Benefits

• Improved air quality

• Improved thermal comfort

• Improved overall quality of life

The growth of green buildings in the US has 
been increased by city and government 
initiatives, residential market activity and 
improved quality, greater variety, and lower 
prices of sustainable materials.

Why use sustainability rating systems?

Current developments in sustainability rating 
systems have led to a number of 
comprehensive systems that take into account 

many aspects of sustainability.  Older 
successful systems such as Energy Star, part of 
the United States Environmental Protection 
Agency and the United States Department of 
Energy, only took into account one category.  
In the context of Energy Star, for example, the 
one category has been energy consumption. 

While current rating systems have different 
categories, there are underlying themes such 
as comprehensive approach to sustainability, 
Increased awareness in sustainability, set target 
points for building performance, and 
recognition when building targets of 
sustainability have been met.

  

Sustainability rating system fees

Using a rating system costs money, with the 
end result often only being a title or category.  
The overall rating system usage fee and 
certification is small in comparison to the 
consultant fees to put together the paperwork 
and documentation.  However, depending on 
the tax breaks and increased speed in building 
permits, using the rating system may be 
beneficial.  Some governments are beginning 
to mandate that government-funded 
buildings achieve a set threshold in a green 
rating system.

Current ratings systems are designed to target 
25% of new building construction.  Figure 2 
shows the desired curve for LEED green 
building standards.

Figure 2. Green Building Markets. Source: Zenhong p15
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The code provisions and current test 
standards applicable to perimeter fire barrier 
systems may jeopardize architects’ creative 
designs in the near future. As architects 
develop new and leading edge creative 
curtain wall designs, it is important to 
develop an understanding of how various 
components of the facade and the facade 
orientation can influence fire performance.  
In context of the whole building, this paper 
outlines a  list of risk factors that may 
influence issues of curtain wall fire safety 
design and discusses the building features 
and occupancy characteristics that can 
factor into an analysis to validate a given 
curtain wall concept.

Building Façade or Fire Safety Façade?
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Introduction
Visually, it is often the goal of skyscraper 
architecture to define a personality or 
individual character through the design of any 
skyscraper’s façade. This face or skin, wrapped 
to the structural frame beneath, is often key to 
an architect’s desire to evoke our emotions, 
instilling a sense of grandeur as if each new 
skyscraper were an artist’s sculpture. Indeed, a 
trip to any library to browse the many books 
on high-rise architecture or skyscrapers 
provides us with page after page of 
photographs of hundreds of towering 
structures, each with a face and personality as 
unique as the architects and engineers that 
imagined and designed each tower.

In recent decades the desire for taller 
structures and, particularly, those that are 
competing for recognition to be among the 
tallest, if not the world’s tallest, is reason to 
review the fire safety issues related to façade or 
curtain wall design. Additionally, due to the 
creativity of architects, new and unique façade 
designs are continually appearing. In 2005 at 
the 7th World Congress of the Council on Tall 
Buildings and Urban Habitat (CTBUH) many 
unique designs were showcased with twisted 
facades, categorized as tordos or twisters 
(Vollers 2005).  These unique designs veer from 
the more traditional continuous vertical façade 
surfaces of the past, often using curved 
surfaces and rotated floor plates that  
complicate the facade connections and 
hidden details of fire barrier assemblies. 
Double curtain wall systems, where two glazed 
walls are separated by distances of less than a 
meter, are being implemented. These twisted 
façade designs, double skin designs and other 
new facade creations this author has 
encountered pose new challenges from a fire 
engineering perspective.  The risk of fire spread 
through articulated elements of the façade or 
vertically around the facade via the 
mechanism of flame leap, poses new concerns 
for the newest class of super high-rise 
structures. The concerns revolve around the 
issues of fire department response capabilities, 
reliability of sprinkler systems and associated 
water supplies, and the characteristics of the 

building and building’s occupants.  In this 
paper, the mechanisms of fire spread at the 
façade and the recognized fire safety 
considerations will be reviewed. The code 
provisions and current test standards 
applicable to perimeter fire barrier systems 
(installed between the façade and slab edge) 
will be reviewed including discussion of why 
developing standards may jeopardize 
architects’ creative designs in the future. More 
importantly, as architects develop new and 
leading edge creative curtain wall designs, it 
becomes more critical to consider the risk 
factors that can impact the building’s overall 
level of fire safety.  This paper will outline the 
list of risk factors that may influence issues of 
curtain wall fire safety design and discuss what 
building systems and features can factor into 
an analysis to validate a given curtain wall’s 
design details. 

Mechanisms of Fire Spread
Our understanding of the mechanisms of 
floor-to-floor fire spread at the curtain wall 
have been established by the work of fire 
researchers and fire engineers dating back to 
the 1960’s-70’s, curtain wall fire testing work 
done in the1990’s, and the continuing testing 
efforts of product manufacturers and testing 
laboratories. From a fire dynamics perspective, 
we know that flames emitting from an exterior 
window can extend higher than 5 m (16.5 ft) 
above the top of the window.  Yokoi reported 
such results in 1960.   One test of Yokoi’s was a 
test room with plywood walls/ceilings and a 
fire load of 40 kg/m2 (8 lb/ft2), which is 
characteristic of residential occupancies and at 
the lower end of the fire load scale.  The hot 
gases from the fire room window measured 
400-600°C (750°-1,112°F) at 1,750 mm (5.75 ft) 
above the top edge of the fire room window.  
The glass broke out under this exposure.

Analysis of 400 fire compartment experiments 
(Thomas and Heselden 1972) helped to more 
fully explain the physical phenomena of 
ventilation controlled fires.  Ventilation-
controlled fires represent the scenario where a 
fire burning in a building breaks the window 
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gases to burn outside the building.  The result 
is a flame projecting out and upward from the 
window. From a visual perspective, flame 
extension is estimated at the point that flame 
temperature drops below 540 °C (1,000 °F), 
which corresponds to the flame no longer 
appearing luminous.

Taking the data of various researchers, Ove 
Arup & Partners was commissioned to develop 
a number of correlations to estimate flame 
projections and flame temperatures under 
natural or forced draft conditions (Law and 
O’Brien 1975). We know from this work that 
the fire flame projection and temperature 
profile will be a factor of window area and 
height, room geometry, fuel contents and 
burning rate, and wind velocity.  In review, our 

unsprinklered compartment fire.

The three principal mechanisms at work in 
Figure 1 are as follows:

• Inside – Flames and fire gases in the 
building attack the interior surfaces and 
details of the curtain wall and associated 
perimeter fire barrier materials.

• Outside – Flames and hot gases projecting 
from fire-broken glazing or other openings 
directly impinge on the curtain wall exterior 
face (convection).

• Outside – Flames projecting from fire-
broken glazing or other openings radiate 
heat to and through glazed surfaces or 
through other openings to building 
contents and furnishings.

extent to which a horizontal projection located 
above flames issuing from a window can be 
effective at reducing the flame exposure. This 
work also showed that vertical exterior 
elements could have a negative impact by 
increasing the vertical projection of flames 
along a façade.  Figure 2 illustrates the change 
in fire flame position and extension due to a 
horizontal projection above a window and 
vertical panels located at each side of a 
window. 
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Global News

Ryugyong Hotel Back Under 
Construction After 16-years      

The infamous 105-storey Ryugyong Hotel is 
back under construction in the capital of North 
Korea after 16 years of construction inactivity. 
According to foreign residents in the city, 
Egypt’s Orascom group has recently begun 
work refurbishing the upper floors of the 330 
meter tall hotel, adding glass panels, installing 
telecommunications antennas and erecting an 
artist’s impression of what the building will 
look like when completed. Designed to 
contain 3.9 million square feet of floor space 
with 3000 rooms and seven revolving 
restaurants, construction on the project 
originally started in 1987, but halted in 1992 
following North Korea’s economic decline. 
Were it finished today, it would stand as the 
20th tallest building in the world and the 
second tallest single-function hotel, behind 
the Rose Rotana Tower in Dubai. 

The CTBUH Global News Archive is an online resource for all the latest news on tall buildings, urban development 
and sustainable construction from around the world.  Each issue, the CTBUH Journal publishes selected feeds from 
the online archive.  For comprehensive industry news, visit the Global news Archive at:  www.ctbuh.org/news.htm

Singapore’s Most Sustainable 
Building      

Designed by Ken Yeang of T. R. Hamzah & 
Yeang, sister company to Llewelyn Davies 
Yeang, the 15-storey Fusionopolis will become 
Singapore’s most sustainable and 
environmentally-friendly building. Set within a 
masterplan designed 
by Zaha Hadid, the 
design incorporates 
what Yeang calls a 
‘green infrastructure’ 
– a spine of 
vegetation rising up 
through the building 
– the longest 
continual stretch of 
greenery in a 
building anywhere in the world. Daylight will 
be directed onto this vegetation via a light-
pipe that deflects the passage of natural light 
deep into the building’s interior. For Yeang, it is 
important that the whole building functions 
as an ecosystem - “What we should be trying 
to do is make a building into a living system…
Balancing the organic with the inorganic in a 
building is crucial” he says. 

9/11 Rebuilding Running Late 
According to Report     

The Port Authority of New York and New Jersey, 
owners of the World Trade Center site, have 
released a 34-page report outlining how each 
of the public projects face significant delays 
and cost overruns. The report also highlighted 

why construction is running behind; the 
redevelopment involves more than two dozen 
projects, with some five major skyscrapers; the 
third-largest transportation hub in the city; two 
new city streets; a major performing arts center; 
and more than 500,000 square feet of shops. 
Although delays have been acknowledged, the 
Port Authority has been eager to express that 
some progress has been made on the Freedom 
Tower as well as on the three adjacent office 
skyscrapers.

©  T. R. Hamzah & Yeang © Joe Woolhead / Silverstein Properties
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“It’s not like I start out going, ‘Here’s my shape, how 
do I make it?’” Gang says. “It’s more like, ‘How do I 
build it?’”

Whether it’s a condo tower or community center, Jeanne Gang’s 
approach to materials and construction remains bold and 
ingenious. From “The Art of Nesting” Portrait by Stephen Zacks, 
Metropolis, June 2008, p 142



Beijing’s Linked Hybrid Complex  
 

With the arrival of the Olympic Games, Beijing 
has seen an unprecedented boom in 
construction, with many new iconic 
skyscrapers rising across the city. The latest 
addition to Beijing’s skyline, Steven Holl’s 
‘Linked Hybrid’ development consists of eight 
21-storey towers linked at the upper levels by 
sloping skybridges. These are lined with public 
amenities such as galleries, restaurants, bars 
and shops. The entire complex acts as a three-
dimensional urban space in which buildings 
on the ground, under the ground and over the 
ground are linked together. The project, which 
will house 2,500 inhabitants, has been widely 
praised for its sustainable design; one of the 
world’s largest geothermal systems eliminates 
the need for boilers or electrical air 
conditioners, whilst a waste water recycling 
plant with large ponds to harvest rainwater, 
green roofs and pollution filters all contribute 
towards the aim of LEED Gold certification. The 
building is set to open in October 2008.

Trump Tower Tampa Project Goes 
Belly Up

The development firm for the 52-story Trump 
Tower Tampa, a massive luxury condominium 
project along the city waterfront, has filed for 
Chapter 11 bankruptcy protection in Florida 
courts. Simdag/Robel LLC filed for protection 
after it failed to locate a lender to finance the 
$200 million tower.  Financial difficulties were 
exacerbated by numerous complications on 
site, including construction delays resulting 
from soil issues and community resistance to 
the project. Ground was broken for the luxury 
tower in March of 2006.  One year later, the site 
had been all but vacated by contractors, as the 
developer struggled to find a lender to 
support the project.  The developer is now 
facing a lawsuit as well, resulting from their 
failure to pay Donald Trump $1 million for 
naming rights on the project. News sources 
cite the recent downturn in the U.S. housing 
market as a stumbling block for developers in 
Florida, who have struggled recently to find 
sources of funding for new projects.  “No one 
wants to lend money in Florida right now,” 
explained Frank Dagostino, CEO of Simdag, 
“Every developer is desperate right now.” 

Shanghai Center to be China’s 
Tallest    

Located adjacent to China’s current tallest 
buildings, the 421 meter Jin Mao Tower and 
the 492 meter Shanghai World Financial 
Center, the Shanghai Center will be the 
country’s tallest building upon completion, 
standing at 600 meters in height. The           
118-storey building, nicknamed the ‘Shanghai 
Dragon’ is designed by Gensler who were 
selected after an extensive competition 
between local and international design firms. 
Conceived as a “vertical city,” the mixed-use 
design includes nine atrium-sky gardens, office 
space, high-end retail, residential housing and 
public amenities. It will incorporate the latest 
sustainable design and renewable energy 
systems, such as innovative skin technologies 
and seek a high level of LEED certification by 
the China Green Building Council. Thornton 
Tomasetti structural engineers, Cosentini 
Associates mechanical engineers and the 
Architectural Design and Research Institute of 
Tongji University, serving as the Local Design 
Institute, will support Gensler in the design of 
the building. Ground breaking is expected in 
December of 2008 with completion in 2014.

© Steven Holl Architects © Trump Tower Tampa © Gensler
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Case Study: Shanghai World Financial Center

From the onset of the Shanghai World Financial Center project, its developers targeted a cutting-edge, mixed use mega-complex that would serve 
a multitude of tenant lifestyle demands.  When a desire to change the building size surfaced after the foundation was put in place, it was up to the 
structural designer to come up with a new approach to the building systems in order to keep the project on track.  Following a substantial and 
fast-paced reconfiguration of the building’s structural design, the project team achieved a taller building without compromising the capability of 
the original foundation to support it.  A discussion of the design process of the building and its cutting edge features follows.

Figure 1. Shanghai World Financial Center nearing completion. 
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1.  Introduction
Strategically located in the heart of Pudong’s 
Lujiazui district, an area that has emerged as 
China’s commercial and financial capital, the 
492 meter Shanghai World Financial Center 
(SWFC) is destined to become a symbolic icon 
of Shanghai. This 21st century vertical city will 
symbolize Shanghai’s status, China’s arrival, and 
a new era unfolding in Asia. It will become a 
destination where people from around the 
world come together to enjoy and to share a 
wealth of information, knowledge, and culture, 
as well as a place to explore new business 
opportunities.

In an effort to reduce commuting time and 
urban sprawl, projects like SWFC increase 
density and conserve valuable land. People 
can live, work, and play within the same area. 
Vertical complexes can accommodate these 
urban lifestyles, embodying a density that 
greatly enhances their accessibility. 

Now nearing completion, the structure was 
topped-out in September 2007 (see Figure 1). 
Anticipated to be completed in summer 2008, 
it will be recognized by the CTBUH as the 
world’s tallest in two of its four categories; as 
the “Highest Occupied Floor” and “Top of Roof” 
(see Figure 2). 

The tower’s basic form is that of a square 
prism, 58 meters on a side, intersected by two 
sweeping arcs to form a vertically-evolving six-
sided shape in plan, ultimately tapering into a 

single diagonal line at the apex, 492 meters 
above the base.

The building will be mixed-use, with a 
museum and sophisticated urban retail spaces 
at the base, a 174-room luxurious five-star 
hotel at the top, and sixty-two office floors 
with cutting-edge specifications between. 
Above the hotel, at the 94th to 101st levels, 
there will be a visitor’s center and observatory. 
Much of the available space on the three floors 
below grade is devoted to mechanized 
parking.

According to the developer, Mori Building 
Company, the anticipated tenants are world-
renowned financial institutions. In order to 
provide these business people with 
entertainment and recreation opportunities 
after working long hours, this project will 
include restaurants, shops, and entertainment 
facilities. Currently, this area of Lujiazui does 
not provide these amenities. A multi-use 
project like SWFC will provide a more human-
oriented place for people working in this ‘city 
within a city’.

2.  History
2.1  Early History

The original designs began in 1993, with 
development by Mori Building Company, and 
with Kohn Pedersen Fox Associates (KPF) as the 
Design Architect. Following the completion of 
conceptual structural designs by Ove Arup & 

Partners, New York, all design work, but for 
Architecture, then moved to Tokyo to be 
completed locally by the Shimizu Corporation.

By 1995, the piling had been tendered and 
installed.  Making use of reusable followers, 
about two hundred concrete-filled steel pipe 
friction piles were driven at minimum spacing 
to a depth of 78 meters from the ground 
surface.  Pile cut-off was at the anticipated 
bottom elevation of the mat at 17.5 meters   
(58 feet) below street level.  Steel H-piles 
extend from some of the piling to the ground 
surface, which were to be used for subsequent 
top-down construction, providing temporary 
vertical support for the below-grade concrete 
floors.

Whilst the construction documents package 
for the tower superstructure was largely 
complete by this time, Leslie E. Robertson 
Associates R.L.L.P. (LERA) was approached by 
Nippon Steel Corp. with the goal of providing 
a lower-cost, faster-to-construct structural 
system for adoption prior to tendering of the 
structural steel.  Structural designs were 
completed by LERA in sufficient detail for 
tendering; however the project was 
subsequently placed on hold.

With the resurrection of the project in 1999, 
and with the foundation piling already in 
place, Mori Building Company initiated an 
extension to the overall height of the building 
from the previous 460 meters (1,509 feet) to 
492 meters (1,614 feet) and an enlargement  

Figure 2. Shanghai World Financial Center in comparison 
with some of the world’s current tallest buildings.
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From 2006 to 2010 the 
combined height of the 100 
tallest buildings will have 
increased by over 5
kilometers,or 17%. Thats 
the equivilant to 10 Taipei 
101’s stacked end to end

Assuming a height of 
800 meters, the 
Burj Dubai will 
make a 60% leap in 
height increase over 
the previous world’s 
tallest

By 2010, 59 of the 
tallest 100 buildings in 
the world as 
documented in 2006, 
only 4 years 
beforehand, will be new

Tall Buildings In Numbers

The Tallest Buildings in the World: Past, Present & Future

Average Height of the 100 Tallest Buildings in the World

Height Incremental Changes in the Development of the World’s Tallest Buildings Historically
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Over time, the average height of 
the 100 tallest buildings in the 
world has been steadily increasing. 
However, by 2010, this average 
height will have jumped to 349 
meters, up from 286 meters in 
2000, an increase of 22%. This is 
almost double the increase from 
197 meters to 229 meters that 
occurred between 1970 and 1980, 
the second largest increase in 
average building height across a 
decade.
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In 1930, 99% of the 
tallest 100 were located in 
North America with 51%
in New York City alone. 
By 2010 that will have 
decreased to only 22%
and 5% respectivley

By the end of 2007 there 
were 34 supertall* 
buildings in the world. By 
the end of 2010, just 3
years later, this will have 
more than doubled to 82
supertall buildings globally

On the tallest 100 
buildings lists from 1930 
to 2000 the percentage 
of office towers was 
never below 86%. By 
2010 it will be down to 
just 46%

100 Tallest Buildings in the World by Region Total Number of Supertall* Buildings by Region

For a significant period of time, North American towers have dominated the 100 tallest buildings in 
the world, although this is rapidly changing due to the global boom in tall building activity, with a 
dramatic increase in the number of supertall* buildings located mostly in Asia and the Middle East.
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The world’s tallest buildings have for decades accommodated predominantly an office function. 
This however, is quickly changing – by 2010 less than half of the tallest 100 buildings in the world 
will be office towers, with the majority instead accommodating residential and mixed-use** 
functions.

*The CTBUH defines a building as a ‘Super Tall’ if it is 300 meters or greater in height.                                                                                             
** The CTBUH defines a mixed-use tall building as containing two or more functions, where each of the functions occupy at least 15% of the tower’s total floor area. Ancillary / support areas 
such as car parks and mechanical plant space do not constitute mixed-use functions.
For further information on CTBUH tall building height criteria, see www.ctbuh.org/tallest.htm
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Council on Tall Buildings and Urban Habitat
Illinois Institute of Technology, S. R. Crown Hall
3360 South State Street
Chicago, IL, 60616
Phone: +1 (312) 909 0253
Fax: +1 (610) 419 0014
Email: info@ctbuh.org
http://www.ctbuh.org/

The Council on Tall Buildings and Urban 
Habitat, based at the Illinois Institute of 
Technology in Chicago, is an international 
organization sponsored by architecture, 
engineering, planning, and construction 
professionals, designed to facilitate 
exchanges among those involved in all 
aspects of the planning, design, construction 
and operation of tall buildings. 

The Council’s mission is to disseminate 
information on healthy urban environments 
and tall building technology, to maximize the 
international interaction of professionals 
involved in creating the built environment 
and to make the latest knowledge available 
to professionals in a useful form.  

Since its founding in 1969, the Council has 
been active in organizing and sponsoring 
professional conferences on the regional, 
national and international levels.  Symposia, 
workshops, seminars, and technical sessions 
are held periodically on topics of unique 
interest to the particular community.

As one of its services to the public, the 
Council publishes the CTBUH Journal, a 
journal that includes papers submitted by 
researchers, scholars, suppliers, and practicing 
professionals in the industry.  The Council also 
operates the “High-Rise Buildings Database” 
which contains important data on thousands 
of tall buildings throughout the world. 

The Council is the recognized source for 
information on tall buildings worldwide, 
focusing on their role in the urban 
environment.  The Council provides a forum 
for discussing the ideas associated with 
providing adequate space to live and work, 
involving not only technological factors, but 
social and cultural aspects as well.

About the Council




