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inclusions raise questions about the most 
appropriate structural system to house these 
uses, how the individual uses should be 
ordered vertically to maximize movement and 
safety within the tower, and how to maintain a 
coherent exterior aesthetic despite varying 
requirements in floor-to-floor heights.

Mixed-use is not the only timely topic being 
covered in this issue. The case study of O-14 is 
a good example of a double skin façade, while 
the topics of energy creation and evacuation 
are being covered in two technical papers. The 
double interview with representatives of the 
greening projects of the Empire State Building 
and Taipei101, is all about sustainability. 

As towers grow ever taller they are likely to 
take on even more of the character inherent to 
the city that surrounds them.  As designers 
and builders of these towers, it will be 
necessary for us to envision how the city fabric 
will be manifested vertically, and how the 
systems we design can facilitate this 
progressive evolution.  The CTBUH welcomes 
your thoughts and opinions on this shift in tall 
building use, as well as the myriad other topics 
covered by the technical papers, case studies 
and Council articles included in this issue.  We 
welcome your feedback and hope you will join 
us in this important and ongoing discussion.

Cheers,

Zak Kostura 

With each passing year, the composition of tall 
buildings proposed around the world grows 
increasingly varied and creative.  While we are 
quite familiar with the co-mingling of office, 
residential and hotel uses within a singular 
edifice, the proportion of such mixed-use 
towers within the tallest 100 is set to grow 
substantially within the coming years.  
Moreover, as cities grow ever denser, the 
industry continues to witness the foray of 
other building uses into the tall building 
typology.

The growth in the diversity of tall building uses 
is hinted at in the lists of tall buildings in the 
world proposed or under construction on the 
CTBUH website database, where one-day tall 
buildings, such as the Shanghai Tower and the 
Burj Mubarak Al Kabir, introduce exhibition and 
religious spaces to the list of conceivable 
partial uses for tall buildings.  High-rise 
government, retail and civic space can also be 
found on the upper floors of proposed towers.  
For each new programmatic inclusion, the 
number of mixed-use permutations grows 
exponentially.

In this issue, the CTBUH Journal studies the 
novel inclusion of educational, health care and 
assisted living functions within a single edifice 
in Chicago.  This building, known to its 
occupants as The Clare, demonstrates how the 
growth in mixed-use tall building typology is 
likely to impact the course of our industry in 
the coming years.  The architects of Perkins + 
Will, who are both the designers of The Clare 
and the authors of the paper in this issue, 
highlight considerations that span most if not 
all technical disciplines involved in the design 
of such a tower.  Indeed, novel programmatic 
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“Comparison of total evacuation time by stairs alone and by a combination of stairs 
and elevators estimated a 45% reduction in total evacuation time (to 90 minutes) 
with the elevators.”
Richard Bukowski, page 28
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perimeter, the core, which is traditionally 

enlarged to receive lateral loading in most 

curtain wall office towers, can be minimized 

for only vertical loading, utilities, and 

transportation. Additionally, the typical 

curtain-wall tower configuration results in floor 

plates that must be thickened to carry lateral 

loads to the core, yet in O-14 these can be 

minimized to only respond to span and 

vibration. Consequently, the future tenants can 

arrange the flexible floor space according to 

their individual needs. 

The shell is organized as a diagrid, the 

efficiency of which is wed to a system of 

continuous variation of openings, always 

maintaining a minimum structural member, 

adding material locally where necessary and 

taking away where possible. This efficiency and 

modulation enables the shell to create a wide 

range of atmospheric and visual effects in the 

structure without changing the basic structural 

form, allowing for systematic analysis and 

construction. As a result, the pattern design is a 

combination of a capillary branching field, 

gradients of vertical articulation, opacity, 

environmental effects, a structural field, and a 

turbulence field. Yet these moves are not solely 

programmatic, economic, and environmentally 

related. In fact, these benefits are byproducts 

of a design that preferences pattern in order to 

distance itself from the generic, break up the 

now-standard tower stratification in order to 

emphasize verticality, and to confuse a sense 

of scale and height.

In O-14, the fenestration, or perforation, is not 

tied to the overall regulating geometry. In a 

typical office building, the subdivision of form 

would locate programs in a predictable way, as 

in larger windows and offices at corners, etc. 

Here, rather, the pattern seeks to attenuate the 

monotony, while still preserving a sense of the 

sublime and the monumental. Its deliberate 

lack of coordination with the floorplates 

engenders a randomized connection - all of 

this confuses legibility and scale, and defeats 

easy reading of the building’s height and 

reorganizes the hierarchy of office space. 

Modulation of pattern works like camouflage, 

becoming disruptive and de-materializing the 

tower block. The shell's pattern changes as its 

relationship to the viewer changes, and in 

conjunction with additional patterns of light 

forces and creates highly efficient, column-free 

open spaces in the building’s interior. The 

exoskeleton of O-14 becomes the primary 

vertical and lateral structure for the building, 

allowing the column-free office slabs to span 

between it and the minimal core. By moving 

the lateral bracing for the building to the 

Case Study:  

"With O-14, the office tower typology has been 
turned inside out – structure and skin have 
flipped to offer a new economy of tectonics and 
of space. The concrete shell of O-14 provides an 
efficient structural exoskeleton that frees the 
core from the burden of lateral forces and 
creates highly efficient, column-free open 
spaces in the building’s interior..." 

Architectural Overview

With O-14, the office tower typology has been 

turned inside out – structure and skin have 

flipped to offer a new economy of tectonics 

and of space. The concrete shell of O-14 

provides an efficient structural exoskeleton 

that frees the core from the burden of lateral 

O-14 is a 22-story  commercial tower characterized by 1,326 openings, randomly located and 
varying in size, throughout the whole exterior shell. The tower contains over 27,900 square 
meters (300,000 square feets) of office space and is located along the extension of Dubai Creek 
in the Business Bay area of Dubai, occupying a prominent location on the waterfront 
esplanade. O-14, named after its lot designation, broke ground in February 2007, and in May 
2009, the tower’s concrete structure was completed and the building was topped out.It is one 
of the first towers to appear in the skyline of Business Bay, scheduled to be fully finished and 
occupied by the fall of 2010. The project has generated extraordinary international interest in 
the architectural press, as it is among the very first innovative designs to be constructed 
among a sea of generic office towers, which have come to be the standard in Dubai’s current 
building boom. 
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and shadow, produces a sort of ‘virtual form’. 

Because of the effects of this virtual form, the 

actual form of the building can be simplified 

and become subject to logics of production 

methods, structural analysis, and economy.

Dubai’s typical urban condition is one of many 

emerging economies: the tower is located 

directly on the street, including a pedestrian 
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In 2008, Murphy/Jahn was invited to 

participate in the planning and design of Ras 

Al Khaimah Gateway City in the United Arab 

Emirates.  Our involvement was for the 

Gateway City Towers district of this new city 

(see Figure 1).  Gateway City Towers is planned 

with 14 towers ranging in height from 275 

meters up to 400 meters organized within a 

shallow, 2 kilometers long sustainable water 

feature (see Figure 2).

The Spire at Ras Al Khaimah

"The solution to the climate crisis isn’t far off in 

the future – its in the buildings we, inhabit, our 

civic infrastructure and the way we organize 

our lives.” [1].  The consequence is that as 

Architects and Engineers, we will have to 

re-evaluate how our cities are planned and 

how we design our buildings and take 

responsibility, not only for our actions but also 

for educating our Clients so that the result is an 

improved environment.  

"Increasing global urbanization will require 
architects and engineers to continue to push the 
limits in addressing sustainable development.
This concept study for the Spire at Ras Al 
Khaimah demonstrates that there continues to 
be avenues for developing technologies applied 
to the design and engineering of tall buildings." 
The Spire at Ras Al Khaimah, located in the United Arab Emirates, through its unique approach 
to building form and landscape offers opportunities to examine new sustainable strategies.  
The design of this 875 meter multi-use tower with its spiraling form and absence of a 
traditional core was the catalyst for the Integrated Solar Chimney.  Proximity to the Arabian 
Gulf and an innovative landscape concept led to the development of the Great Solar Lake, a 
large scale solar pond application.  The solar pond acts as the solar collector required for the 
solar chimney allowing the two concepts to work in unison as an energy provider for the 
tower.  
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Figure 1. Gateway City Tower

Philip Castillo  

New Solar Initiatives in Supertall Buildings – 
The Spire at Ras Al Khaimah

Meiring Beyers

 The uses within Gateway City Towers include 

commercial, office, hotel and residential with a 

total area of approximately 2.5 million square 

meters.  The centerpiece of the development 

is the 875-meter Spire at Ras Al Khaimah, a 

new definition of the super tall high rise; a 

framework wherein the different uses are 

suspended and optimized. A building like this 

requires a new way of thinking.  It is the 

integration and synthesis of Architecture and 

Engineering and its approach towards 

sustainability (see Figure 3). 

This building extends Gateway City vertically 

and is flexible to accommodate commercial, 

office, hotel, residential, and special uses.  This 

Vertical City, at 875 meters in height, can 

contain up to 136 floors of programmed uses 

in distinct, easily understood and visible 

components.  This tower must address and 

deal with advanced concepts in structure, 

technical systems, vertical transportation and 

green engineering.  The prime generator is 

performance, not formal design to create a low 

energy and comfortable building that will look 

and work better.  The environmental strategies 

include those expected and standard like 

building orientation as a strategy for solar 

loading and wind exposure, solar protection, 

water management, efficient mechanical and 

electrical systems but push the boundaries 

with new concepts like the Great Solar Lake 

and Solar Chimney.  The Client was receptive 

to the idea of using design features and 

architectural elements to improve a buildings 

performance.  On a preliminary basis, this 

appears achievable and will be continually 

tested as the design is advanced.   

The Great Solar Lake – A Large Scale Solar 
Pond Application

Background
Solar ponds capture and trap radiation from 

the sun by means of high concentration 

salinity gradients in large shallow salt water 

basins.  A regular water pond with uniform or 

low salt concentrations would not trap solar 

radiation effectively because of heat losses 

associated with internal convective mixing. 

Other heat losses associated with wind 

exposure, evaporative losses or ground 

Figure 2.  Arial View of Gateway City Towers and the Great Solar Pond

Figure 3. The Spire at Ras Al Khaimah
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if it did include a presentation to some of the 

world’s leading elevator suppliers and 

consultants. Thus, after the two days at Expo 

the real work began. Joined by CTBUH 

Chairman Professor Sang Dae Kim from Seoul 

and CTBUH Country Representative for China 

Professor Guo-Qiang Li from Tongji University, 

the three of us (and Prof. Li’s colleague Dr. Lu) 

then had an intense two days of meetings to 

establish a presence for CTBUH in China, and 

lay the foundations for the CTBUH 9th World 

Congress, anticipated in Shanghai in October 

2012.

We have known for some time amongst the 

CTBUH executive committee that we need to 

engage in a stronger dialogue with China, 

since there has been so much tall building 

activity in the country. The language difference 

has been a significant barrier to a more active 

CTBUH in this incredible region and thus the 

recent appointment of Professor Li as Country 

Representative for China has, literally, opened 

up a whole new world to us. The tall building 

facts in China are incredible; currently four of 

the ten tallest buildings in the world are 

located in China, as well as an incredible 33 of 

the world’s 100 tallest buildings. Additionally, 

of the 44 supertall buildings in existence 

around the world today, 14 are located in 

China. Perhaps most impressive is the speed 

with which China has entered the world of tall; 

twenty years ago only one of the tallest ten 

and two of the world’s tallest 100 buildings 

existed in China. 

If the response from our meetings during the 

week in Shanghai is anything to go by, the 

CTBUH has a bright future in China. Professor Li 

set up meetings with the top people at several 

tall building-related companies within 

Shanghai and, without exception, each was 

extremely interested in the work and output of 

the Council and agreed on the spot to join the 

CTBUH and support the Shanghai Congress. 

Our meetings included:

a tour of the Shanghai Tower site now under 

construction, as well as a meeting with the 

Director of the project, Mr. Jianping Gu from 

the Shanghai Tower Construction & 

Development Co Ltd, kindly facilitated by 

Jun Xia and colleagues from Gensler 

pavilion where each rod contains an 

agricultural “seed,” transported from the seed 

banks of Kew Gardens. Reflecting the great 

British love of gardening, the UK pavilion had 

succeeded where many of the pavilions had 

failed; to capture some quintessential essence 

of the country’s culture, and give an 

experience to the visitor into the bargain. I, for 

one, was impressed.

So I had an excellent two days in the company 

of KONE and the Shanghai Expo but, with the 

competing demands of work pressures that 

we all face, I could hardly justify a 10,000 mile 

trip to Shanghai for an architectural “jolly,” even 

Though I will inevitably be accused of bias, 

given my UK roots, and despite the incredible 

scale of the China pavilion which suitably 

dominates proceedings, I have to say that the 

United Kingdom was (note: I should really use 

the word “is” since the Expo runs until October 

31st 2010) by far the 

best pavilion. Though 

many of the pavilions 

are sublime 

architectural creations 

– Spain, Korea and 

Denmark amongst 

them – I was mostly 

disappointed with the 

interiors of the 

pavilions I did manage 

to get inside, since 

they had mostly 

resorted to naff 

“indigenous” product 

exhibits and vacuous 

video presentations to project their country’s 

culture. The United Kingdom pavilion was 

starkly different – a huge “hedgehog” of a 

pavilion by Thomas Heatherwick architects 

consisting of a thousand light rods transferring 

light from the exterior to the interior of the 

Shanghai, China 
May 17th - 22nd, 2010

I was visiting Shanghai at the kind invitation of 

KONE Elevators who were the sponsors of the 

Finnish Pavilion and had arranged a week’s 

program inside the pavilion to honor “Major 

Projects Week.” Speakers included Simon 

Jenner of Hines UK; Ren Tianxiao, President of 

the China Elevator Association; Steve Edgett of 

Edgett Williams Consultants; John Whitfield of 

Whitfield Rose; and Johannes De Jong of 

KONE, and I’d been invited to balance up the 

vertical transport presentations with some 

crystal ball gazing on where tall buildings are 

heading (or needing to head!) into the future. 

It was an excellent few days, giving attendees 

the opportunity to engage in some of KONE’s 

latest products/technologies in vertical 

transport, as well as the presentations from 

expert speakers and, of course, the wider Expo 

beyond the Finnish pavilion.

It would take two whole days to walk around the Shanghai Expo site, experiencing the 100+ pavilions from the outside only. Factoring in the 
incredible interest from the Chinese populace at this event and thus the 2+ hour queues evident at most pavilions, it would take probably two 
weeks to experience everything thoroughly. There have been many ‘World Fairs’ since the London Great Exhibition of 1851, but I’m not sure 
there’s ever been anything created on this scale. To say it is huge is a gross understatement, spanning both sides of the Huangpu River over a 
large chunk of Shanghai.

Antony Wood, CTBUH Executive Director

United Kingdom's Shanghai Expo Pavillion

Shanghai Expo 2010, China Shanghai Skyline

From Shanghai Expo to Seoul Coex

"…The tall building facts in China are incredible; currently four of the 
ten tallest buildings in the world are located in China, as well as an 
incredible 33 of the world’s 100 tallest buildings…" 

KONE’s Executive Director of Major Projects, Ari 
Lehtoranta, in a special elevator at the Shanghai 
International Finance Center

A rendering of Shanghai Tower © Gensler

Shanghai World Financial Center; the highest observation deck in the worldShanghai Tower’s Director Mr. Jianping Gu presents CTBUH Chairman Professor Kim with a 
commemorative plaque 
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Global News
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:  http://news.ctbuh.org

Regal Comes to Birmingham
City officials in Birmingham, UK have granted 
permission for construction to begin for Regal 
Tower at Broad and Sheepcote Streets. 
Designed by Aedas Architects, the 56-story 
tower will contain 289 business hotel rooms, 
256 serviced apartments and a conference 
center with retail on the grade-level podium 
floors. A Sky Bar on the 30th floor and a Winter 
Garden on the 53rd floor will provide views of 
the Birmingham skyline.

At 192 meters, this skyscraper will be the tallest 
building in Birmingham, surpassing the BT 
Tower and a proposed 51-story tower. 
Developed by Regal Property Group, the vote 
of confidence to proceed, from the city’s 
leadership, signals a positive economic climate. 
The tower’s landmark location is expected to 
increase the urban activity and experience of 
the city. The City’s approval is contingent on 
completion of construction by 2013.

© Cok+Fox Architects

Green Luxury Comes To New York 
City
This 21-story, 70-unit residential building at 
100 Eleventh Avenue is located at 19th Street, 
near the High Line. Designed by Jean Nouvel 
who has teamed up with local architects Beyer 
Blinder Belle, it is to be LEED certified along 
with providing high-end luxury.

The tower is noteworthy for the 1,700 panes of 
glass, at slightly different angles, to reflect the 
city around it. Instead of one image, the façade 
reflects multiple images at the same time. 
Within the apartments, the floor to ceiling 
glass frames individual views as opposed to 
panoramic views. A restaurant will occupy the 
ground floor along with an entrance that 
contains a suspended garden.

The sustainable features include certified 
wood products, recycled materials, low VOC 
finishes and an indoor air quality management 
system.

© Beyer Blinder Belle
Armani Hotel Dubai Opens in 
Burj Khalifa 
The Burj Khalifa in Dubai is the home of the 
first hotel designed by Giorgio Armani. Located 
in the 828-meter tower, the five-star Armani 
Hotel Dubai is located from the building’s base 
to the 8th floor and also on floors 38 and 39. 
The 160-room hotel includes restaurants, a spa 
and an outdoor swimming pool. The hotel’s 
design reflects the warm earthtone colors of 
cocoa, tan and beige throughout. Minimal 
details give way to surfaces that reflect the 
desert’s palette.

The hotel’s opening by Emaar Properties, the 
developer, has been slightly delayed. The 
opening of the Observation Deck on the 124th 

floor in January 2010 was spectacular, but brief. 
Shortly thereafter, the Observation Deck was 
closed because of an elevator malfunction. It 
has since reopened. The hotel’s delay was 
partly caused by volcano activity in Iceland 
that forced Mr. Armani to delay his travels. Mr. 
Armani and representatives from Emaar were 
on hand for the hotel’s opening.

The timing for the opening is at a downturn in 
the Dubai economy. The Armani Hotel Dubai is 
a luxury hotel, aiming for the global 
destination market. Other five-star hotels in 
the area have had to reduce rates in order to 
fill rooms. The branding of the first Armani 
hotel in the tallest building in the world may 
prove successful in the long term. 

© Emaar Properties

“ What is surprising is that Manhattan should be afraid of 
verticality.”

Jean Nouvel in an interview about his Tower Verre project in New York City. Source: http://nymag.com

...verticality
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Downtown Tower for Sydney
A new skyscraper is under construction on 
Castlereagh and Pitt Streets in the CBD of 
Sydney. It is named 163 Castlereagh and will 
contain 54,000 square meters of Class A office 
space within 43 floors. The generous grade-
level plaza will contain 2,800 square meters of 
retail space for restaurants and amenities.

It was designed by FJMT and is jointly owned 
by Grocon, La Salle Investment Management 
and GPT Group. Major tenants will be Australia 
and New England Banking Group and Freehills. 
The site is a combination of several parcels, 
brought together for the tower as well as to 
provide a public plaza for the tenants and 
other city residents. Located in the financial 
center of the city, the plaza is expected to be a 
gathering place and increase pedestrian 
activity.

The skyscraper is being constructed by Grocon 
and is projected to top out at 198 meters in 
2013.

Bringing the Outdoors Indoors
NHN Corporation has a new home in 
Bundang, in Seoul’s business district. This office 
building has been designed differently than 
most corporate headquarters. The Internet 
company specifically directed Flexible Office of 
London, NBBJ and Samoo Architects and 
Engineers to design office space that brings 
the outdoors in. Instead of normal office 
layouts, they designed open-plan spaces that 
provide for high-density work areas and 
communal gathering places. The intent is to 
create a stimulating work environment for 
working groups to brainstorm. 

The reinforced concrete structure is 28 stories 
tall with 101,660 square meters of office space. 
Underfloor ventilation systems provide fresh 
air to the office spaces. Louvers on the 
elevations provide shading from the sun’s 
glare. In addition, they can also portray images 
to become an advertising billboard to the 
surrounding neighborhood. 

Despite a tight construction schedule, the 
office headquarters was constructed by 
HanmiParsons and Hyundai Engineering and 
Construction on schedule and within budget. 

© Samoo Architects

© Francis-Jones Morehen Thorp 

Sky Center in Luanda
A future new town is named Sky Center in 
Luanda, Angola. With excellent ocean views, 
the objective of this new urban town is to 
promote a business environment.

One of the first developments of Sky Center is 
to be Sky Residence II + Sky Business Towers. 
Designed by RISCO Architects, the two towers 
are set side-by-side to maximize the ocean 
views. While their masses are similar, their 
elevations are distinctly different.

Sky Residence II is a 22-story residential tower 
with brise-soleil on the elevations to control 
the strong sunlight rays into the interior. Breaks 
are created on the elevations to provide more 
views to the ocean. A two-story podium lifts 
the tower from grade.

Sky Business is an office tower that has a 
structural elevation, thus eliminating many 
interior columns for greater office planning 
possibilities. This grid of the elevations is 
sometimes horizontally modulated and at 
other times vertically modulated. In both cases 
the structural members are shading devices 
for the glazing, controlling the sunlight 
entering the interiors. This tower is also lifted 
onto a two-story podium. 

© RISCO Architects
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open spaces in the building’s interior (see 
Figure 1). The exoskeleton of O-14 becomes 
the primary vertical and lateral structure for the 
building, allowing the column-free office slabs 
to span between it and the minimal core. By 
moving the lateral bracing for the building to 
the perimeter, the core, which is traditionally 
enlarged to receive lateral loading in most 

Case Study:  O-14 Folded Exoskeleton

"With O-14, the office tower typology has been 
turned inside out – structure and skin have 
flipped to offer a new economy of tectonics and 
of space. The concrete shell of O-14 provides an 
efficient structural exoskeleton that frees the 
core from the burden of lateral forces and 
creates highly efficient, column-free open 
spaces in the building’s interior." 

Architectural Overview

With O-14, the office tower typology has been 
turned inside out – structure and skin have 
flipped to offer a new economy of tectonics 
and of space. The concrete shell of O-14 
provides an efficient structural exoskeleton 
that frees the core from the burden of lateral 
forces and creates highly efficient, column-free 

O-14 is a 22-story  commercial tower characterized by 1,326 openings, randomly located and 
varying in size, throughout the whole exterior shell. The tower contains over 27,900 square 
meters (300,000 square feet) of office space and is located along the extension of Dubai Creek 
in the Business Bay area of Dubai, occupying a prominent location on the waterfront 
esplanade. O-14, named after its lot designation, broke ground in February 2007, and in May 
2009, the tower’s concrete structure was completed and the building topped out. It is one of 
the first towers to appear in the skyline of Business Bay, scheduled to be fully finished and 
occupied by the fall of 2010. The project has generated extraordinary international interest in 
the architectural press, as it is among the very first innovative designs to be constructed 
among a sea of generic office towers, which have come to be the standard in Dubai’s current 
building boom. 
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curtain wall office towers, can be minimized 
for only vertical loading, utilities, and 
transportation. Additionally, the typical 
curtain-wall tower configuration results in 
floor plates that must be thickened to carry 
lateral loads to the core, yet in O-14 these 
can be minimized to only respond to span 
and vibration. Consequently, future tenants 
can arrange the flexible floor space 
according to their individual needs. 

The shell is organized as a diagrid, the 
efficiency of which is wed to a system of 
continuous variation of openings, always 
maintaining a minimum structural member, 
adding material locally where necessary and 
taking away where possible. This efficiency 
and modulation enables the shell to create a 
wide range of atmospheric and visual effects 
in the structure without changing the basic 
structural form, allowing for systematic 
analysis and construction. As a result, the 
pattern design is a combination of a capillary 
branching field, gradients of vertical 
articulation, opacity, environmental effects, a 
structural field, and a turbulence field. Yet 
these moves are not solely programmatic, 
economic, and environmentally related. In 
fact, these benefits are by products of a 
design that preferences pattern in order to 
distance itself from the generic, break up the 
now-standard tower stratification in order to 
emphasize verticality, and to confuse a sense 
of scale and height.

In O-14, the fenestration, or perforation, is 
not tied to the overall regulating geometry. 
In a typical office building, the subdivision of 
form would locate programs in a predictable 
way, as in larger windows and offices at 
corners, etc. Here, rather, the pattern seeks to 
attenuate the monotony, while still 
preserving a sense of the sublime and the 
monumental. Its deliberate lack of 
coordination with the floorplates engenders 
a randomized connection – all of this 
confuses legibility and scale, and defeats easy 
reading of the building’s height and 
reorganizes the hierarchy of office space. 
Modulation of pattern works like camouflage, 
becoming disruptive and de-materializing 
the tower block. The shell's pattern changes 
as its relationship to the viewer changes, and 
in conjunction with additional patterns of ® 
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Background

Following the World Trade Center attacks of 
September 11, 2001, it became clear that 
evacuation of a very tall building can take far 
too long (evacuation of the WTC towers with 
the design occupant load was estimated to 
require 4 hours).  Such evacuations also involve 
significant issues including fatigue, people 
with pre-existing disabilities or injuries 
received in the initiating event, and 
unfamiliarity with the egress stair system.  
Similarly, fire service access up stairs while 
carrying needed equipment was time 
consuming and exhausting. 

Since 2004 the National Institute of Standards 
and Technology (NIST), American Society of 
Mechanical Engineers (ASME), the elevator 
industry, and other interested parties have 
been developing requirements and 
procedures for fire service access elevators and 
occupant self-evacuation elevators that will be 
safe to use in fires.  However, the obvious 
benefits for timely evacuation of very tall 
buildings, the provision of an effective 
evacuation means for people with disabilities, 
and the ability to provide for egress from 

"Despite the absence of technical standards, tall 
buildings worldwide are incorporating elevators 
for occupant evacuation to achieve significant 
reductions in total evacuation times. Common 
requirements include emergency power, water 
protection, and hoist ways with protected 
lobbies with direct access to an exit stair."
For more than two decades, the elevator industry has told us that elevators may not be safe to 
use during a fire. The Safety Code for Elevators and Escalators [1] as well as building codes have 
required signs in every elevator lobby to advise occupants to use the stairs and not elevators in 
case of fire.  Elevators are typically equipped with a special fire service operating mode with 
manual control by a firefighter in the car, but US elevators are not arranged to support 
high-rise firefighting operations as they are in England and other countries.  The main concern 
of the elevator industry is that elevators may come to a stop for any number of reasons, 
entrapping the occupants where they might be exposed to smoke before the fire department 
can affect a rescue.  
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assembly spaces high in buildings without the 
need for increased stair capacity (at significant 
cost in reduced rentable space) through the 
entire building, all led to the application of 
egress elevators in numerous tall buildings 
throughout the world before the requirements 
and procedures under development could be 
promulgated.

During the development process, numerous 
technical papers were presented at 
international conferences by participants (and 
especially this author) discussing approaches 
that were under discussion and were likely to 
be incorporated into the final regulations [ 2, 3, 
4, 5].  These papers became the basis for many 
of the arrangements that were incorporated 
into buildings as performance based design 
elements.  Some existing buildings even 
incorporated elevator evacuation protocols 
that were shown to reduce total evacuation 
times.  The result is many systems in use that 
do not incorporate all of the features deemed 
necessary by the experts and which are 
one-of-a-kind arrangements that may lead to 
confusion as the standardized systems are put 
in place.

“I also admire Dubai's 
Burj Khalifa. It goes against 
all my sustainability values 
but it is such an elegant 
statement, as well as 
technical achievement, that I 
can't fail to be fascinated by 
it.”
Peter Jackson, past chairman of the United 

Arab Emirates Architectural Heritage Society 

quotes in Cityscapes, Apr/May 2010

...elegant
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The British firefighter lift standard has been 
extended for use throughout the European 
Union[6], and certain countries in the Middle 
East and Asia have applied this approach to 
very tall buildings; however, US fire 
departments have had some trepidations 
about embracing the technology. 

Firefighter Lifts

In the mid-1980’s the US began installing 
smoke detectors in elevator lobbies to initiate 
recall (Firefighters Emergency Operation) 
should smoke threaten the system.  Signs were 
required stating that elevators are not to be 
used in fires.  At the same time, England 
adopted a standard [7] containing 
requirements for a firefighter lift in buildings 
over 30 meters (100 feet) in height.  The 
firefighter lift was part of a firefighting shaft 
that included an enclosed lobby on every floor 
with direct access to a stair containing a 
standpipe, all of which were intended to 
support high-rise firefighting practice. 

Because most of the building is above fire 
department ladders, high-rise fires must be 
fought from the interior by moving people 
and equipment to a forward command post 

detector triggered recall, this would be 
triggered and the elevator would be taken out 
of service.  The US requirements include a door 
from the stair to the floor to advance the hose 
without going back through the lobby, 
maintaining the lobby smoke free and 
preventing recall.  

In addition, the US system added real time 
monitoring of conditions in the lobbies and 
machine room and of power to the elevators, 
all displayed in the fire command center.  
Should things go wrong the fire department 
people can warn their colleagues by radio 
(other regulatory changes have addressed the 
reliability of fire department communications 
within high-rise buildings).  Most international 
requirements for firefighter lifts are based on 
the British Standard, but it is likely that the US 
modifications will affect future system   
designs. 

Case Studies:

Stratosphere Tower [8] (Las Vegas, NV)
One of the many unique buildings gracing the 
Las Vegas skyline is Stratosphere Tower (see 
Figure 2), which is essentially an 11-story 
building (called the "pod") atop a slim base ® 

one- or two-floors 
below the fire, then 
advancing up the 
stairs to the fire floor 
where hoses are 
connected to the 
standpipe and 
advanced to 
extinguish the fire.  In 
the US people and 
equipment (often 100 
pounds of equipment 
is carried by each 
firefighter) move 
entirely up the stairs in 
a time-consuming 
and fatiguing process.  
With a firefighter lift, 
that can be used to 
move to the forward 
command post 

quickly and avoiding 
the exhaustion. 

The American fire service did not trust the 
safety of elevators and continued to use the 
stairs until the events of September 11, 2001.  
Several (big city) departments began to 
incorporate elevator access into their high-rise 
fire fighting procedures with extreme caution.  
The NIST/ASME project included several 
representatives of the fire service to ensure 
that their safety needs were met by the 
requirements that were developed.  

The NIST/ASME effort identified several areas 
where the British approach needed 
modification.  First, the British standard 
requires the firefighter lift to be located in a 
separate hoistway.  This can lead to piston 
effect drawing smoke into the hoistway as the 
car moves, and makes it more difficult to 
rescue an entrapped firefighter (should such 
occur) from the adjacent car.  The separation 
serves no purpose since a fire in the hoistway 
would render the system unsafe, so this was 
not included in the US system.

Second, the British system has the firefighters 
advancing the attack hose through the 
elevator lobby.  This will permit smoke to enter 
the lobby and compromise the elevator (see 
Figure 1).  Since US elevators have the smoke 

Figure 1. The use of the firefighting shaft in a high-rise fire (from BS5588/CEN standards)

Figure 2. Stratosphere Tower, Las Vegas
©  Marshall Gerometta
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