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Dr. Rosemary Kennedy
Author

Dr. Rosemary Kennedy, Principal
SubTropical Cities Consultancy
131 Mildmay Street
Brisbane, Queensland 4103
Australia
t: +61 434 369 343
e: rosemarykennedy@subtropicalcities.com
www.subtropicalcities.com

Dr. Rosemary Kennedy has published more than 60
articles sharing innovative trans-disciplinary research
and practice on climate-responsiveness and livability
in subtropical and tropical regions globally, including
the influential publication Subtropical Design in South
East Queensland, a Handbook for Planners, Developers
and Decision Makers. She is an elected member of the
Australian Institute of Architects Queensland Chapter
Council, and chairs a task force on apartment
building design standards.

Climate-based design is very significant in the Brisbane planning context. Brisbane
City Council’s Vision 2031 aspires to capitalize on the city’s enviable subtropical
climate and be a city renowned for livability and sustainability. This paper focuses
on the impact of multi-story residential buildings on both the quality of public
spaces around them, and the livability of private dwellings in the evolving
subtropical city. The study analyzed 15 recently-approved apartment buildings as
well as a prominent older apartment building, Torbreck. The city’s Multiple
Dwelling Code was reviewed against frameworks for urban design quality and
climate-responsive architecture and was found to provide a sound set of metrics.
While the historic building was exemplary, the findings generally describe
formulaic outcomes for high-rise apartments that seem to ignore the code’s
objectives. Some cases demonstrate high-quality interface with the street, yet
perform less well as places for subtropical living; others demonstrate reasonable
climate-responsive credentials, yet contribute little to the public realm.
Keywords: Multi-Residential, Subtropical, Streetscape, Livability, Sustainability, ClimateResponsive, Planning Code, Urban Design
A City Designed for Subtropical Living

Brisbane has the fundamental attributes for
livable and sustainable urbanism. It has a
wealth of natural and human resources, and
subtropical climate conditions that fall within
the “comfort zone” most of the time. Outdoor
living is a hallmark of the Brisbane lifestyle,
and residents say they rarely desire

Figure 1. Brisbane’s transformation from low-density single-family homes to high-rise apartment living is underway.
Apartment towers and office buildings are indistinguishable from each other in the city’s new skyline.

continuous air-conditioning indoors
(Kennedy, Buys, and Miller 2015), preferring
instead to choose when to rely on breezes
through open windows, and when to seal up
and use cool, dry conditioned air. Whether in
open space or indoors, air movement is
sought-after as a way to counter tropical
humidity in the summer months, and solar
access is beneficial during the temperate
conditions of cool winter days.
Brisbane is also a low-density car-dependent
city. In 2002, during its corporate visioning
process, Brisbane City Council (BCC)
differentiated the city’s identity with the
aspirational value “city designed for
subtropical living” to clearly link sustainable
city planning with climate-based urban
design and architecture. The strategy
underpinned policies to encourage urban
consolidation and keep urban sprawl in
check as the population grew. The urban
context would be framed by buildings and
subtropical vegetation working together to
support the city’s transformation from
car-oriented to a denser, more sustainable,
pedestrian-oriented urban form. These
values have now been embedded in the
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City’s planning instruments for well over a
decade. Brisbane Vision 2031 (BCC 2013)
reiterates the aspiration to maximize the
city’s subtropical advantage, and the
strategic intent of Brisbane’s City Plan 2014
Planning Scheme (BCC 2014) unequivocally
links the city’s character and identity, and
residents’ way of life, to the local subtropical
climate and landscape.

Apartment building construction in the city
has increased dramatically over the past five
years. While the addition of thousands of
dwellings is welcome, the community is
somewhat skeptical of the new buildings’
contribution to public amenity and their “fit”
with the city’s subtropical image. Some
concerns stem from the stark departure from
existing built form and scale. For example, in
low-rise residential neighborhoods, five-story
multi-residential buildings are perceived as
“tall” when compared to their neighbors.
While tall apartment buildings are an
accepted feature of the CBD, 30-story towers
in hitherto relatively low-rise precincts are
also seen as over-scaled. The “rectilinear,
air-conditioned, glass-skinned box template”
(Wood 2015) borrowed from office buildings,
and now becoming ubiquitous for residential
towers, is viewed as sterile, closed, and
lacking empathy with subtropical values (see
Figure 1).
The BCC’s Independent Design Advisory
Panel (IDAP) initiated this critical review of
recently approved apartment buildings. The
scope broadly included developments from
five to 30 stories, outside the CBD, to
investigate the impact of these buildings on
the public realm, and on occupants’ private
dwellings, and evaluate how they are
contributing to the Council’s sustainable
subtropical vision. The results suggest that
the urban character and built form emerging
in densifying localities will be quite different
from the leafy and livable subtropical image
and identity envisaged.

The sample
A purposive sample of 15 cases, representing
a range of scales of development in
Brisbane’s inner suburbs, was derived from
the Council’s online system. Approved

architectural drawings were downloaded
and a content analysis was undertaken.
Torbreck, a landmark apartment building in
inner suburban Brisbane, completed in 1961,
and notable for its garden setting and
attention to climate control through form
and materials (AIA 2010) was also analyzed
(see Figure 2). The case studies and their
spatial-structural characteristics are
summarized in Table 1.
Though cases varied from a single five-story
apartment block, to a development with
three 30-story towers, there was little
diversity in building configurations, spatial
characteristics or basic floor layouts. All cases
featured “tall” towers, either freestanding or
above podiums, with repetitive stacked
floors, and dwellings clustered about a
central vertical access core. Some cases had
commercial tenancies on the ground level.
Most dwellings had two bedrooms and two
bathrooms, though Case 14, made up solely
of one-bedroom apartments, accounted for
42% of total dwellings. Larger apartments or
small studios were rare. The 22 towers in the
sample represented 2,199 apartments and
an estimated occupancy of 3,376 residents
(GBCA 2009) whose lifestyles would be
directly affected.
Brisbane’s Multiple Dwelling Code
The city’s Multiple Dwelling Code (MDC)
(BCC 2014) calls for “development that
ensures an attractive streetscape interface
that contributes to Brisbane’s character and
identity, high-quality subtropical
streetscapes and public space network” and
“a high level of amenity for occupants and
adjoining residents, including access to
sunlight and breeze to support outdoor
subtropical living.” The MDC’s inventory of 53
performance outcomes (POs) and extent of
detail indicate that these are significant
aspects for citywide outcomes. Twenty-one
POs are directly relevant to the impact on
streetscapes; most are concerned with
amenity, aesthetics, and climate-responsive
architecture. All are accompanied by
acceptable outcomes (AOs) that provide
numerous and detailed metrics, some which
refer to diagrams for further guidance.
Prescriptive requirements regarding parking

Figure 2. Case 16: Torbreck, Brisbane (Job and Froud
Architects, 1961). © Craycraybadger (cc by-sa)

arrangements are also included. The MDC
metrics align with urban design quality
literature applicable to streetscapes (PPS
2000, Gehl 1987, Groat 1988, and Dempsey
2008) and climate-responsive subtropical
urbanism and architecture (Givoni 1998,
Hyde 2000, Emmanuel 2005) and provide a
sound basis for objective evaluation of
design quality.

Streetscape qualities
Functional design of pedestrian-friendly
streets must address physical, physiological
and psychological needs by taking into
account thermal comfort, safety, security,
inclusivity, sense of good maintenance and
so on. Formal aesthetics (such as enclosure,
complexity, and order) and symbolic urban
aesthetics (such as naturalness, upkeep, and
style) are important in human perceptions of
spatial experience, and can provide the basis
for objective streetscape design-quality
review (Nasar 1994). Natural elements such
as specimen trees and water in urban areas
contribute to perceptions of visual
attractiveness. Preference declines where
man-made content such as poles, wires,
signage, and vehicles proliferate and
greenery decreases. Signs of neglect,
whether superficial or not – for example,
unkempt planters or broken pavement
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Abstract

Case Study

Alejandro Stochetti

Marc Cerone

The 435-meter Akhmat Tower in Grozny, Chechnya, Russia, will be shaped to refer
to the Nakh tower, a traditional watchtower typology in the region. A four-sided,
pyramidal shape interacts gracefully with an eight-sided geometry at the base. The
mixed program, complex geometry, and high seismic and wind conditions of the
region demand a sophisticated design response, particularly in terms of the façade
and the structural engineering, in order to achieve a coherent, crystalline form.
Keywords: Structural Engineering, BIM, Façades, Seismic Design
Design Concept

Sara Beardsley

John Peronto

In 2014, Adrian Smith + Gordon Gill
Architecture (AS+GG) was commissioned to
design a signature tower in Grozny,
Chechnya, a Republic of Russia located in the
North Caucasus region, near the Caspian Sea.

ground plan, formed by two intersecting
squares, also has a strong cultural reference
to traditional geometric patterns found in
the region (see Figure 2).

Tower Program

Authors

Alejandro Stochetti, Director
Marc Cerone, Director
Sara Beardsley, Senior Architect
Adrian Smith + Gordon Gill Architecture
111 West Monroe Street, #2300
Chicago, IL 60603, United States
t: +1 312 870 4017
e: sarabeardsley@smithgill.com
www.smithgill.com
John Peronto, Vice President
Thornton Tomasetti
330 North Wabash Avenue, Suite 1500
Chicago, IL 60611, United States
t: +1 312 596 2000
e: jperonto@thorntontomasetti.com
www.thorntontomasetti.com

Alejandro Stochetti leads teams in the design
of site-conscious, efficient, and user-based
buildings. His work involves the understanding and
integration of all disciplines to create highly efficient
performance-based buildings. Stochetti is currently
the team leader for Astana Expo City 2017. His recent
projects at AS+GG include Jeddah Tower, the world’s
next tallest building.

The vision for the 435-meter Akhmat Tower is
based on one of Chechnya’s most symbolic
architectural typologies: the Nakh tower (see
Figure 1). The design of the new building
shares a strong geometric relationship to this
traditional watchtower in its architectural
proportion, the use of a four-sided pyramidal
shape, and a monumental top. Four sloping
walls taper to reach the observation and
museum floors at the top of the building,
taking advantage of an intriguing crystalline
volume, which features views of the
presidential palace, the Akhmad Kadyrov
Mosque, and the distant mountains. The
eight-sided geometry of the lobby and

Within the tower, the office program
occupies the lower 10 levels of the building,
followed by seven hotel guest room floors,
and 11 levels of serviced apartments. The
upper 49 levels of the tower are residential
units, culminating in two levels of penthouse
units at the top. The pinnacle features a
signature restaurant, an observatory, and
exhibit space (see Figure 3).

Marc Cerone works with AS+GG’s Interiors group,
currently focusing on interior fit-outs for Kingdom
Tower, Chengdu Greenland Tower, and Wuhan
Greenland Center. His responsibilities include
overseeing and developing design for projects,
supervising the organization of construction
documents, and contractors and clients coordination.
Sara Beardsley has been a Senior Architect with
AS+GG since 2007 and has spent more than 10 years
as a senior architect and team leader, contributing to
large international projects. She has a special focus
on exterior wall and energy issues in tall buildings.
John Peronto is experienced in the design of a
variety of building types, with specialized expertise
in the design of tall to supertall towers. His portfolio
includes Jeddah Tower and FKI Headquarters. He is
also a patent inventor for the Tilt thrill device in the
observatory of Chicago’s Hancock Center.

Research

Akhmat Tower has an approximate gross
area of 250,000 square meters, comprising a
variety of programmatic elements. Because
the building tapers, the program is organized
in order to utilize ideal lease spans in each
zone. The building has one basement level,
with parking and mechanical spaces. The
main lobbies are located on Levels 1 and 3,
with visual access to the eight-story atrium
above. Each program type has separate
drop-offs, including hotel, residential, office,
and observation, on different sides of the
building. Retail is incorporated with the
observation drop-off. The hotel ballrooms,
wedding suite, grand lobby, and restaurants
are all located at the upper (Level 3) lobby.

Structural Approach to Extreme Seismicity
and Wind Conditions

Figure 1. A traditional “nakh” tower in Chechnya, the
inspiration for the shape of Akhmat Tower. © Terlo13

The key drivers of the structural system
selection for Akhmat Tower were the

extreme seismicity and wind conditions of
the region. For example, seismic design
parameters for this site exceed those utilized
for design in San Francisco by 50%. Seismic
demands of this magnitude, for a tower of
this extreme height, require unique
structural systems with extreme ductility and
stiffness. Conventional tall building structural
systems, such as a reinforced-concrete
core-and-outrigger system, simply do not
have the ductility required. Local wind
speeds utilized for design and serviceability
of the tower were equivalent to those
recorded in coastal regions of the world.

The structural system designed and
customized for Akhmat Tower is an evolution
of the exterior perimeter tube, utilized on
iconic tall buildings such as the Willis Tower
in Chicago. The lateral system is
concentrated on the exterior of the tower
and is comprised of 4.5-meter-spaced,
high-strength columns that are connected
through a network of highly ductile
one-meter-deep perimeter beams. Once
constructed, this ductile-tube building
system will comprise the world’s tallest
special moment-frame seismic-resisting
system. To optimize the structural system’s
material requirements and minimize the
seismic forces on the tower, high-strength
steel with a minimum yield strength of 690
MPa (S690QL) was utilized for the vertical
column elements in the special moment
frame. A highly ductile steel material, with a
minimum yield strength of 390 MPa (C390),
is utilized for the special moment-frame
coupling beams. These beam elements also
use reduced beam section (RBS) flange
reductions, in accordance with the
provisions set forth in the American Institute
of Steel Construction (AISC)’s Seismic Design
Manual. Ductility was further improved at
these locations by flaring the top and
bottom flanges between the RBS locations
and the faces of columns.

events used to evaluate reparability, drift and
occupancy comfort.
The seismic design performance
requirements considered site-specific hazard
analyses conducted by experts in both the
US and the Russian Federation. These
regional evaluations were utilized to develop
site-specific synthetic ground motion
records for evaluation and optimization of
the tower structural system. Life-safety
maximum considered event (MCE) ground
motions represented a 2,500-year return
period earthquake. Different motion
characteristics were utilized to evaluate the
structural member strength and ductility in
several cases, in order to prevent collapse.
More frequently-occurring seismic event
records were similarly developed to evaluate
tower drift and reparable damage.
With the extreme wind climate in Grozny, a
detailed and exhaustive wind engineering
and wind tunnel testing program was
conducted by RWDI, in Guelph, Ontario,
Canada. Three different wind tunnel test
model techniques were utilized to evaluate
the wind loads and tower responses; High
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Auxiliary Damping Strategy

As the extreme seismicity of the site required
a very stiff and robust structural system to
resist the seismic design forces, resistance to

BMU

OBSERVATION/SKY LOBBY

LUXURY RESIDENTIAL

MEP

RESIDENTIAL

MEP

SERVICED APARTMENT

HOTEL
MEP

OFFICE

Internationally recognized performancebased design (PBD) approaches were utilized
for the evaluation of both seismic and
wind-induced responses, considering the
less-frequent life-safety design events and
the common higher-frequency serviceability

MEP

HOTEL AMENITIES
HOTEL LOBBY

OFFICE/RESIDENTIAL LOBBY

Figure 2. Overall rendering of Akhmat Tower.

28 | Architecture/Design

Frequency Force Balance (HFFB), High
Frequency Pressure Integration (HFPI), and
an Aeroelastic test, which allows for direct
measurement of the additional aeroelastic
damping inherent in the structure’s inertial
response. In addition, a detailed evaluation
of the local wind climate, based on airport
and government wind station and balloon
data, was conducted.

CTBUH Journal | 2018 Issue II

Figure 3. Section drawing of Akhmat Tower.
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Abstract

Elena Mele

Diana Faiella

Authors

Elena Mele , Professor
Diana Faiella , PhD Candidate
University of Naples Federico II
Department of Structures for Engineering and
Architecture (DiSt)
Via Claudio, 21
Naples 80125
Italy
t: +39 081 768 2448; +39 081 768 5941
f: +39 081 593 4792
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Inter-story isolation systems (IIS) are currently gaining significant popularity,
mainly in Japan, where more than 60 applications have been realized in the past
20 years. But the conceptual framework for dealing with related design problems is
not well established, as it is in the case of base-isolation systems (BIS). Two very
different actual IIS-equipped buildings are examined here using modal and time
histories, in order to cross-reference the latest design practices with academic
research. One is a paradigmatic example of IIS, with a very rigid superstructure,
and with frequencies of two structural parts well-separated from the isolation
frequency. The other building is a non-typical IIS case, with the upper structure
being less rigid than the lower, and both structural portions remaining quite
flexible. The results clearly show the vibration characteristics of mid-story isolation
and how they affect the structural response under seismic input.

Diana Faiella is a PhD candidate in Structural
Engineering and Seismic Risk at the University of
Naples Federico II. She completed her graduate
studies in 2014 and started the PhD program soon
after. The topic of her Masters Thesis concerned
seismic isolation, focused on advanced Japanese
design practice. She is currently involved in the
activity of the research group of Prof. Mele, focused
on the potential of middle-story isolation systems.

Figure 1. Iidabashi First Building, Tokyo. Source: MAPA Japan

Keywords: Seismic, Structural Engineering
Introduction

Elena Mele is a full professor of structural
engineering at University of Naples Federico II. She
is the author of more than 200 papers on the seismic
behavior of steel and masonry structures, and the
seismic isolation of buildings. With reference to tall
buildings specifically, she has published 12 papers on
diagrids, hexagrids, and nonconventional structural
patterns. Her current research concerns optimization
of structural grid façades and seismic isolation
systems at intermediate levels for tall buildings,
with four papers in preparation or under review. She
has taught the course Structures for Tall Buildings
since 2005.

Seismic isolation is today a mature design
strategy, thoroughly studied by the
international scientific community since the
1980s, refined by more than 30 years of
design practice, and characterized by a
diverse range of applications. Thanks to the
growing confidence in the seismic
performance achievable by isolated
buildings, new fields of application of the
isolation principle have recently emerged,
pushing the boundaries of the wellestablished original concept and posing
challenging new design issues. Inter-story
isolation systems (IIS) have been applied in

more than 60 cases since the late 1990s,
mostly in Japan, both for the seismic design
of new buildings and for retrofit of, or
addition to existing buildings (Kobayashi &
Sasaki 2009).

Shifting the position of the isolation system
from the base of the building to a level closer
to the midpoint along the elevation
enhances the feasibility of the isolation
strategy in several situations, such as in
densely populated areas. Further, IIS is an
advantageous solution for mixed-use
buildings, in which different occupancies
along the elevation give rise to different
architectural plans and structural grid

Iidabashi First Building (IB),Tokyo

Location
Structural Engineer
Year of completion
Building occupancies
No. stories
Plan dimensions (m)
Floor area (m2)
Total floor area (m2)
Height (m)
Interstory height (m)
Structure
Isolation System

Key:

Shiodome Sumitomo Building (SSB), Tokyo

Tokyo
Nikken Sekkei
2000
offices, apartments
14 + penthouse
130.1 x 39.6 (offices), 130.1 x 15.0 (apartments)
5,152.0 (offices), 1951.5 (apartments)
43,324
63.2
4.1 (offices), 3.05 (apartments)
SRC + RC + S
40 RBs (Ф800)
212 LD Ф180

Tokyo
Nikken Sekkei
2004
hotel, offices
25
109.6 x 39.5
4,339
108,475
126.1
4.2
S
41 RBs (Ф1300, Ф1100, Ф1000)
100 LD + 14 SD

SRC = Steel + Reinforced Concrete
RC = Reinforced Concrete
S = Steel

RB = Rubber Bearing
LD = Lead Damper
SD = Steel Damper

layouts, thus identifying a level of structural
discontinuity that can be ideally utilized for
placing the isolation system. Additionally, tall
buildings are good candidates for seismic
isolation, thanks to the introduction of an
optimally-placed IIS that can remarkably
improve the response of both structural
sections, above and below the isolation
system (Zhou, Singh & Huang 2016). Finally,
the vertical addition of new floors, isolated
on the top of existing buildings, is a retrofit
strategy that allows the increase of usable
area and real estate value without increasing
the seismic demand, thanks to the so-called
“mass damper effect” exerted by the upper
part on the existing substructure (Chey et al.
2013, Ryan & Earl 2010, Tsuneki et al. 2008,
Tsuneki et al. 2009).

Figure 2. Shiodome Sumitomo Building, Tokyo. © Terri Meyer Boake

The authors have conducted a literature
review, case studies, formulated problems
and identified the governing design
parameters, parametric analyses, and
definition of design objectives and criteria.
The research aim is to cover the range of
actual and potential applications of IIS, and
to identify the predominant role among the
behavioral aspects of isolation, dissipation
and mass-damper effects by varying the
design parameters. Here, two real-world
applications of IIS are thoroughly analyzed, in
order to interpret the latest design practice
against the latest research. In the following
paragraphs, the major data obtained from
publications and communication with the

designers yields an approximate prediction
of, and a preliminary discussion on the
dynamic properties of the three structural
parts of each building, and, consequently, on
their expected dynamic interaction.
Additionally, a straightforward comparison
between the anticipated dynamic behavior
of the two buildings is presented. Modal and
time-history analyses are then conducted on
multi-degree-of-freedom (MDOF) models of
the two buildings; the main results are
reported and design implications are
discussed, in the context of previous
observations, and of the provisions
suggested in the existing scientific literature.

However, despite the large number of
applications of IIS, the design approach is not
so well defined, and is less straightforward
than the base-isolation system (BIS). A review
of the main scientific contributions in the
literature reflects a variety of approaches,
both in the formulation of the problem and
in the definition of the design objectives and
parameters. Basically, three major conceptual
approaches can be clearly identified, each
mainly focusing on one single aspect of the
IIS behavior, namely: energy dissipation,
isolation, and mass damping.

Table 1. Basic data of the two subject buildings examined in this study.
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The local authorities in Asia-Pacific jurisdictions
should specify a timeline for development of their
façade requirements before it is too late.

”
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Global News
Americas
The story of New York City, as ever, is one of
“out with the old, in with the new.” More than
five years after Hudson Yards, a massive
development over rail yards, had its
groundbreaking, the megaproject reached
another milestone: Fifteen Hudson Yards,
the complex’s first residential building,
topped out. Amenities in the 280-meter
building will include a 23-meter-long
swimming pool, screening room and
co-working space. Across town in Midtown
East, which has recently undergone a
significant rezoning that will allow greater
heights, JP Morgan Chase bank was among
the first property owners to take advantage
of the new rules, and did so in a dramatic
way. The company proposed tearing down
its current headquarters at 270 Park Avenue,
and replacing it with a new building for up
to 15,000 employees. Taking down the
215-meter former Union Carbide Building
(1961), which currently holds nearly twice
the 3,500 employees it was constructed for,
would make this the tallest building ever
peacefully demolished.
The third tower in the Tour des Canadiens
complex, adjacent to the Centre Bell sporting
stadium in Montreal broke ground this
winter. The residential building will contain
565 units, including a dozen townhouses on
the south side of the tower, oriented towards
a new 0.8-hectare urban park.

Tour des Canadiens, Montreal – groundbreaking
ceremony. © Tour des Canadiens/Canderel
6 | Global News

Visit the daily-updated online resource for all the latest news on tall buildings, urban development,
and sustainable construction from around the world at: http://news.ctbuh.org

Always an enterprising adversary to rivals both
foreign and domestic, Toronto made a proud
showing recently, with a proposal to build The
HUB, a 60-story office tower designed by
Rogers Stirk Harbour + Partners. While details
were scarce, it appeared the building would
have a discernible exoskeleton, glassed-in sky
gardens, and a significant cantilever over a
neighboring heritage building.
Panama’s tallest building, the Ocean Club
International Hotel & Tower, was in the
headlines, though not for its height, so much
as the heightened passions surrounding its
management. Its majority owner, Orestes
Fintiklis, sought to oust the Trump
Organization, which had a management and
licensing deal, and substitute its own staff.
After a 12-day standoff that had boiled over
into fisticuffs, a local judge sided with Fintiklis,
and as Trump-affiliated management and
security officials left the property, workers
pried Trump’s name from signs outside the
hotel with a crowbar.
Passions in Fintiklis’ home base of Miami were
also high, but for a different reason. A gala
event atop the roof of the neighboring Frost
Science Museum raised glasses to the
topping-out of Zaha Hadid Architects’ One
Thousand Museum, a sinuous residential
high-rise whose curved exoskeleton consists
of 5,000 pieces of glass-fiber reinforced
concrete (GFRC). Opening is expected later
in 2018.

Fifteen Hudson Yards. © Related/Oxford Properties

Big changes are coming to the “City of Big
Shoulders,” Chicago, including two of its
best-known skyscrapers. The Aon Center’s
owners announced a plan to construct an
exterior elevator to a new observation deck,
inside a glass enclosure along the building’s
northwest corner. The 1973 building, then
known as the Standard Oil Building (“Big
Stan”), has not previously hosted a public
observation deck. Rebranding was also
underway at “Big John,” which formally shed
its “John Hancock Center” name to become,
at least temporarily, 875 North Michigan.
The legendary SOM-designed tower had not
had its eponymous insurance company

The HUB, Toronto. © Oxford Properties
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THEY SAID

“

The Union Carbide Building should be torn down. In fact, we
should cheer as it falls, because it represents the worst of midcentury American corporate architecture, something that at the
time was totalizing, banal, repetitive, and dogmatic.

”

Matt Shaw, Senior Editor, “The Union Carbide Building Should be Torn Down,”
The Architect’s Newspaper, March 6, 2018.

In St. Louis, a serrated apartment building by
Studio Gang Architects, The One Hundred,
broke ground near the city’s largest park. At
117 meters, it would become the
Midwestern city’s tallest residential building,
and one of its most visually striking.
One Thousand Museum, Miami – recently topped out.
© One Thousand Museum

builder as an occupant in decades. A search
for a suitable naming-rights deal was
underway. More change still was underway
in the Fulton Market area, formerly a
warehouse and packing district and now a
hot commercial neighborhood, as three
office projects, one by SOM and two by
Gensler, came before the city’s plan
commission along North Green Street, at
330, 333, and 360 respectively.

330 North Green Street, Chicago. © SOM
CTBUH Journal | 2018 Issue II

On the West Coast, the new tallest building
in San Francisco, Salesforce Tower, opened
for business. The supertall office tower
anchors a four-block long urban
regeneration area that includes a new
transportation hub with an urban park on
its roof.

2,300 seat TOHO Cinemas Hibiya, and 60
stores and restaurants. The development was
built on the site of the demolished Shanshin
Building, which had been constructed with
advanced seismic engineering practices after
the devastating 1923 earthquake, but was
not considered safe by 2005. The basement
arcade in the new project has been
designed to replicate the original Sanshin
Building arcade.

Tokyo’s Midtown Hibiya project opened on
March 29, consisting of office space, the

In Hong Kong, a topping-out ceremony was
held for One Taikoo Place, the newest and
second-tallest building in the 11-tower
Taikoo Place redevelopment on the island’s
north shore. Already boasting of high-profile
tenants, the building joins a mix of amenities
in the complex, including a pair of lush
gardens and an air-conditioned pedestrian
skybridge system.

The One Hundred, St. Louis. © Studio Gang

Midtown Hibiya, Tokyo. © 江戸村のとくぞう (cc by-sa)
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Tencent Seafront Towers, Shenzhen

Taking the Corporate Campus Vertical
Abstract

The Tencent Seafront Towers bring a novel concept – the “vertical campus” – to
Shenzhen. In housing the corporate headquarters of the fourth-largest internet
company in the world, the two-tower, interlinked design breaks away from the
typical horizontal tech campus mold, with an emphasis on connectivity, creativity,
knowledge and wellness.
Jonathan Ward

Keywords: Vertical Corporate Campus, Skybridges, Workplace Design
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Densification and urbanization are
compelling urban designers, architects and
engineers to reconsider the typical high-rise
building. Perhaps it is time to look beyond
image and economic return – generally the
primary concerns – when designing a
high-rise. With the continuing trends of mass
migration from rural to urban areas,
increasing scarcity of resources and a global
emphasis on social segmentation, there is a
need to think differently about our cities and
how high-rise buildings fit into them.
From a humanist perspective, the scale of
cities such as Paris and London present
compelling models for creating real and
vibrant urban life. Yet as these cities show the
strains of urbanization – particularly the
pressure on land costs and greenbelt
preservation – a new generation of towers is
emerging, especially in Asia and the Middle
East. Some of these begin to hint at what
these structures could support, moving

beyond just iconography and economics to
become places for people and creators of
vibrant communities.
The Synergy Tower – a vertical campus
design concept for the Tencent Seafront
Towers – is an idea that can be applied to
single-occupant high-rise developments and
mixed-use tall buildings. It’s a concept that
has the potential to change the way a
developer brings value to a commercial
office building and engages with the city.
This idea can be applied to the densification
and redesign of our cities, suburbs, and
exurbs, towards a new, vibrant vertical city.
The need for companies to become
“innovation engines” to create greater value
in today’s economy also drives key aspects of
the Synergy Tower concept. Through a series
of tower projects and competitions, the
design team has arrived at a set of distinct
ideas that can create better working and
living environments in the vertical realm.
These towers promote communication,

Jonathan Ward champions the continual advancement of the relationship between program, space
and human experience. Over the past 18 years, Ward
has led the design and delivery of a variety of progressive buildings for innovative global clients in the
Americas, Europe, and Asia. His experience includes
some of NBBJ’s most notable buildings – the Telenor
World HQ and Tencent Corporate HQ.
Jiemin Ding is the chief engineer of TJAD. His interests are in structural design and research of supertall
buildings and long-span structural systems. Major
scientific research projects include: “Key Technology
Research on Super High-Rise Structures: Life Cycle
Design and Maintenance”, and “ Key Technology
Research for 500m+ Super High-rise Building Design.”
Tim Etherington, as managing director, has
cultivated an in-depth and nuanced understanding
of cultural differences and how these impact the
creative collaboration process, his understanding
of client needs stems from a passion for building
powerful brands and engaging employees.

Figure 1. Tencent Seafront Towers in its context in the Binhai district of Shenzhen. © Tim Griffith
12 | Tencent Seafront Towers, Shenzhen
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interaction, and diversity of experience; in
short, they foster vertical cities that drive
creative, economic and cultural
development. This is only the beginning of
the natural evolution of this urban archetype.

Context
Tencent Holdings Limited is the fourthlargest internet company in the world, after
Google, Amazon, and Facebook. Estimates
place the market capitalization of Tencent
– which means “soaring information” in
Chinese – at more than US$200 billion. While
less-known to those living and working
outside of China, the Chinese investment
holding company has robust media,
social-network and mobile subsidiaries that
include the instant-messaging service,
WeChat. Tencent currently employs over
30,000 people, a number that has doubled
since 2011.
Riding explosive growth, Tencent’s leaders
held an international design competition in
2010–11 for a new headquarters that would
accommodate up to 10,000 workers. The
current headquarters is in the Nanshan
District of Shenzhen, a city in southeast
China less than 40 kilometers from Hong
Kong. The new headquarters, called Tencent
Seafront Towers, has opened in the
manufacturing-focused Binhai District of
Shenzhen, about two kilometers away from
the current Tencent headquarters in the
Nanshan District. In just five years, the Binhai
area has filled in with skyscrapers, streets and
advanced infrastructure (see Figure 1).
The Binhai area is reclaimed land and is
rapidly evolving along with Shenzhen’s
regional development. The past three
decades have seen massive population
growth, expanding from 30,000 people in
1980 to over 18 million people today. The
Binhai area has become a tech center –
home to the Shenzhen Technical University,
which the Tencent founders attended. The
Tencent project is the cornerstone of
this development.
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Figure 2. The orange-colored “links” between the towers contain common-use spaces for up to 10,000 workers. The
links are reminiscent of the scarf worn by the Tencent penguin logo. © Tim Griffith

“

Tencent currently employs over 30,000
people, a number that has doubled since 2011.
Riding explosive growth, Tencent’s leaders
held an international design competition in
2010–11 for a new headquarters that would
accommodate up to 10,000 workers.

”
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Brisbane’s Subtropical Livability Goals and
High-Rise Apartments: Vision and Reality
Abstract

Dr. Rosemary Kennedy
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Dr. Rosemary Kennedy has published more than 60
articles sharing innovative trans-disciplinary research
and practice on climate-responsiveness and livability
in subtropical and tropical regions globally, including
the influential publication Subtropical Design in South
East Queensland, a Handbook for Planners, Developers
and Decision Makers. She is an elected member of the
Australian Institute of Architects Queensland Chapter
Council, and chairs a task force on apartment
building design standards.

Climate-based design is very significant in the Brisbane planning context. Brisbane
City Council’s Vision 2031 aspires to capitalize on the city’s enviable subtropical
climate and be a city renowned for livability and sustainability. This paper focuses
on the impact of multi-story residential buildings on both the quality of public
spaces around them, and the livability of private dwellings in the evolving
subtropical city. The study analyzed 15 recently-approved apartment buildings as
well as a prominent older apartment building, Torbreck. The city’s Multiple
Dwelling Code was reviewed against frameworks for urban design quality and
climate-responsive architecture and was found to provide a sound set of metrics.
While the historic building was exemplary, the findings generally describe
formulaic outcomes for high-rise apartments that seem to ignore the code’s
objectives. Some cases demonstrate high-quality interface with the street, yet
perform less well as places for subtropical living; others demonstrate reasonable
climate-responsive credentials, yet contribute little to the public realm.
Keywords: Multi-Residential, Subtropical, Streetscape, Livability, Sustainability, ClimateResponsive, Planning Code, Urban Design
A City Designed for Subtropical Living
Brisbane has the fundamental attributes for
livable and sustainable urbanism. It has a
wealth of natural and human resources, and
subtropical climate conditions that fall within
the “comfort zone” most of the time. Outdoor
living is a hallmark of the Brisbane lifestyle,
and residents say they rarely desire

Figure 1. Brisbane’s transformation from low-density single-family homes to high-rise apartment living is underway.
Apartment towers and office buildings are indistinguishable from each other in the city’s new skyline.
20 | Social Issues

continuous air-conditioning indoors
(Kennedy, Buys, and Miller 2015), preferring
instead to choose when to rely on breezes
through open windows, and when to seal up
and use cool, dry conditioned air. Whether in
open space or indoors, air movement is
sought-after as a way to counter tropical
humidity in the summer months, and solar
access is beneficial during the temperate
conditions of cool winter days.
Brisbane is also a low-density car-dependent
city. In 2002, during its corporate visioning
process, Brisbane City Council (BCC)
differentiated the city’s identity with the
aspirational value “city designed for
subtropical living” to clearly link sustainable
city planning with climate-based urban
design and architecture. The strategy
underpinned policies to encourage urban
consolidation and keep urban sprawl in
check as the population grew. The urban
context would be framed by buildings and
subtropical vegetation working together to
support the city’s transformation from
car-oriented to a denser, more sustainable,
pedestrian-oriented urban form. These
values have now been embedded in the
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City’s planning instruments for well over a
decade. Brisbane Vision 2031 (BCC 2013)
reiterates the aspiration to maximize the
city’s subtropical advantage, and the
strategic intent of Brisbane’s City Plan 2014
Planning Scheme (BCC 2014) unequivocally
links the city’s character and identity, and
residents’ way of life, to the local subtropical
climate and landscape.
Apartment building construction in the city
has increased dramatically over the past five
years. While the addition of thousands of
dwellings is welcome, the community is
somewhat skeptical of the new buildings’
contribution to public amenity and their “fit”
with the city’s subtropical image. Some
concerns stem from the stark departure from
existing built form and scale. For example, in
low-rise residential neighborhoods, five-story
multi-residential buildings are perceived as
“tall” when compared to their neighbors.
While tall apartment buildings are an
accepted feature of the CBD, 30-story towers
in hitherto relatively low-rise precincts are
also seen as over-scaled. The “rectilinear,
air-conditioned, glass-skinned box template”
(Wood 2015) borrowed from office buildings,
and now becoming ubiquitous for residential
towers, is viewed as sterile, closed, and
lacking empathy with subtropical values (see
Figure 1).
The BCC’s Independent Design Advisory
Panel (IDAP) initiated this critical review of
recently approved apartment buildings. The
scope broadly included developments from
five to 30 stories, outside the CBD, to
investigate the impact of these buildings on
the public realm, and on occupants’ private
dwellings, and evaluate how they are
contributing to the Council’s sustainable
subtropical vision. The results suggest that
the urban character and built form emerging
in densifying localities will be quite different
from the leafy and livable subtropical image
and identity envisaged.
The sample
A purposive sample of 15 cases, representing
a range of scales of development in
Brisbane’s inner suburbs, was derived from
the Council’s online system. Approved
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architectural drawings were downloaded
and a content analysis was undertaken.
Torbreck, a landmark apartment building in
inner suburban Brisbane, completed in 1961,
and notable for its garden setting and
attention to climate control through form
and materials (AIA 2010) was also analyzed
(see Figure 2). The case studies and their
spatial-structural characteristics are
summarized in Table 1.
Though cases varied from a single five-story
apartment block, to a development with
three 30-story towers, there was little
diversity in building configurations, spatial
characteristics or basic floor layouts. All cases
featured “tall” towers, either freestanding or
above podiums, with repetitive stacked
floors, and dwellings clustered about a
central vertical access core. Some cases had
commercial tenancies on the ground level.
Most dwellings had two bedrooms and two
bathrooms, though Case 14, made up solely
of one-bedroom apartments, accounted for
42% of total dwellings. Larger apartments or
small studios were rare. The 22 towers in the
sample represented 2,199 apartments and
an estimated occupancy of 3,376 residents
(GBCA 2009) whose lifestyles would be
directly affected.
Brisbane’s Multiple Dwelling Code
The city’s Multiple Dwelling Code (MDC)
(BCC 2014) calls for “development that
ensures an attractive streetscape interface
that contributes to Brisbane’s character and
identity, high-quality subtropical
streetscapes and public space network” and
“a high level of amenity for occupants and
adjoining residents, including access to
sunlight and breeze to support outdoor
subtropical living.” The MDC’s inventory of 53
performance outcomes (POs) and extent of
detail indicate that these are significant
aspects for citywide outcomes. Twenty-one
POs are directly relevant to the impact on
streetscapes; most are concerned with
amenity, aesthetics, and climate-responsive
architecture. All are accompanied by
acceptable outcomes (AOs) that provide
numerous and detailed metrics, some which
refer to diagrams for further guidance.
Prescriptive requirements regarding parking

Figure 2. Case 16: Torbreck, Brisbane (Job and Froud
Architects, 1961). © Craycraybadger (cc by-sa)

arrangements are also included. The MDC
metrics align with urban design quality
literature applicable to streetscapes (PPS
2000, Gehl 1987, Groat 1988, and Dempsey
2008) and climate-responsive subtropical
urbanism and architecture (Givoni 1998,
Hyde 2000, Emmanuel 2005) and provide a
sound basis for objective evaluation of
design quality.
Streetscape qualities
Functional design of pedestrian-friendly
streets must address physical, physiological
and psychological needs by taking into
account thermal comfort, safety, security,
inclusivity, sense of good maintenance and
so on. Formal aesthetics (such as enclosure,
complexity, and order) and symbolic urban
aesthetics (such as naturalness, upkeep, and
style) are important in human perceptions of
spatial experience, and can provide the basis
for objective streetscape design-quality
review (Nasar 1994). Natural elements such
as specimen trees and water in urban areas
contribute to perceptions of visual
attractiveness. Preference declines where
man-made content such as poles, wires,
signage, and vehicles proliferate and
greenery decreases. Signs of neglect,
whether superficial or not – for example,
unkempt planters or broken pavement
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Technical Considerations for Akhmat Tower
Abstract

Alejandro Stochetti

Marc Cerone

The 435-meter Akhmat Tower in Grozny, Chechnya, Russia, will be shaped to refer
to the Nakh tower, a traditional watchtower typology in the region. A four-sided,
pyramidal shape interacts gracefully with an eight-sided geometry at the base. The
mixed program, complex geometry, and high seismic and wind conditions of the
region demand a sophisticated design response, particularly in terms of the façade
and the structural engineering, in order to achieve a coherent, crystalline form.
Keywords: Structural Engineering, BIM, Façades, Seismic Design
Design Concept

Sara Beardsley

John Peronto

In 2014, Adrian Smith + Gordon Gill
Architecture (AS+GG) was commissioned to
design a signature tower in Grozny,
Chechnya, a Republic of Russia located in the
North Caucasus region, near the Caspian Sea.

ground plan, formed by two intersecting
squares, also has a strong cultural reference
to traditional geometric patterns found in
the region (see Figure 2).

Tower Program
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The vision for the 435-meter Akhmat Tower is
based on one of Chechnya’s most symbolic
architectural typologies: the Nakh tower (see
Figure 1). The design of the new building
shares a strong geometric relationship to this
traditional watchtower in its architectural
proportion, the use of a four-sided pyramidal
shape, and a monumental top. Four sloping
walls taper to reach the observation and
museum floors at the top of the building,
taking advantage of an intriguing crystalline
volume, which features views of the
presidential palace, the Akhmad Kadyrov
Mosque, and the distant mountains. The
eight-sided geometry of the lobby and

Within the tower, the office program
occupies the lower 10 levels of the building,
followed by seven hotel guest room floors,
and 11 levels of serviced apartments. The
upper 49 levels of the tower are residential
units, culminating in two levels of penthouse
units at the top. The pinnacle features a
signature restaurant, an observatory, and
exhibit space (see Figure 3).

Marc Cerone works with AS+GG’s Interiors group,
currently focusing on interior fit-outs for Kingdom
Tower, Chengdu Greenland Tower, and Wuhan
Greenland Center. His responsibilities include
overseeing and developing design for projects,
supervising the organization of construction
documents, and contractors and clients coordination.
Sara Beardsley has been a Senior Architect with
AS+GG since 2007 and has spent more than 10 years
as a senior architect and team leader, contributing to
large international projects. She has a special focus
on exterior wall and energy issues in tall buildings.
John Peronto is experienced in the design of a
variety of building types, with specialized expertise
in the design of tall to supertall towers. His portfolio
includes Jeddah Tower and FKI Headquarters. He is
also a patent inventor for the Tilt thrill device in the
observatory of Chicago’s Hancock Center.

Structural Approach to Extreme Seismicity
and Wind Conditions

Figure 1. A traditional “nakh” tower in Chechnya, the
inspiration for the shape of Akhmat Tower. © Terlo13
28 | Architecture/Design

Akhmat Tower has an approximate gross
area of 250,000 square meters, comprising a
variety of programmatic elements. Because
the building tapers, the program is organized
in order to utilize ideal lease spans in each
zone. The building has one basement level,
with parking and mechanical spaces. The
main lobbies are located on Levels 1 and 3,
with visual access to the eight-story atrium
above. Each program type has separate
drop-offs, including hotel, residential, office,
and observation, on different sides of the
building. Retail is incorporated with the
observation drop-off. The hotel ballrooms,
wedding suite, grand lobby, and restaurants
are all located at the upper (Level 3) lobby.

The key drivers of the structural system
selection for Akhmat Tower were the
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extreme seismicity and wind conditions of
the region. For example, seismic design
parameters for this site exceed those utilized
for design in San Francisco by 50%. Seismic
demands of this magnitude, for a tower of
this extreme height, require unique
structural systems with extreme ductility and
stiffness. Conventional tall building structural
systems, such as a reinforced-concrete
core-and-outrigger system, simply do not
have the ductility required. Local wind
speeds utilized for design and serviceability
of the tower were equivalent to those
recorded in coastal regions of the world.
The structural system designed and
customized for Akhmat Tower is an evolution
of the exterior perimeter tube, utilized on
iconic tall buildings such as the Willis Tower
in Chicago. The lateral system is
concentrated on the exterior of the tower
and is comprised of 4.5-meter-spaced,
high-strength columns that are connected
through a network of highly ductile
one-meter-deep perimeter beams. Once
constructed, this ductile-tube building
system will comprise the world’s tallest
special moment-frame seismic-resisting
system. To optimize the structural system’s
material requirements and minimize the
seismic forces on the tower, high-strength
steel with a minimum yield strength of 690
MPa (S690QL) was utilized for the vertical
column elements in the special moment
frame. A highly ductile steel material, with a
minimum yield strength of 390 MPa (C390),
is utilized for the special moment-frame
coupling beams. These beam elements also
use reduced beam section (RBS) flange
reductions, in accordance with the
provisions set forth in the American Institute
of Steel Construction (AISC)’s Seismic Design
Manual. Ductility was further improved at
these locations by flaring the top and
bottom flanges between the RBS locations
and the faces of columns.

events used to evaluate reparability, drift and
occupancy comfort.
The seismic design performance
requirements considered site-specific hazard
analyses conducted by experts in both the
US and the Russian Federation. These
regional evaluations were utilized to develop
site-specific synthetic ground motion
records for evaluation and optimization of
the tower structural system. Life-safety
maximum considered event (MCE) ground
motions represented a 2,500-year return
period earthquake. Different motion
characteristics were utilized to evaluate the
structural member strength and ductility in
several cases, in order to prevent collapse.
More frequently-occurring seismic event
records were similarly developed to evaluate
tower drift and reparable damage.
With the extreme wind climate in Grozny, a
detailed and exhaustive wind engineering
and wind tunnel testing program was
conducted by RWDI, in Guelph, Ontario,
Canada. Three different wind tunnel test
model techniques were utilized to evaluate
the wind loads and tower responses; High

Auxiliary Damping Strategy
As the extreme seismicity of the site required
a very stiff and robust structural system to
resist the seismic design forces, resistance to
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for the evaluation of both seismic and
wind-induced responses, considering the
less-frequent life-safety design events and
the common higher-frequency serviceability

MEP
HOTEL AMENITIES
HOTEL LOBBY
OFFICE/RESIDENTIAL LOBBY

Figure 2. Overall rendering of Akhmat Tower.
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Frequency Force Balance (HFFB), High
Frequency Pressure Integration (HFPI), and
an Aeroelastic test, which allows for direct
measurement of the additional aeroelastic
damping inherent in the structure’s inertial
response. In addition, a detailed evaluation
of the local wind climate, based on airport
and government wind station and balloon
data, was conducted.

Figure 3. Section drawing of Akhmat Tower.
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Inter-story isolation systems (IIS) are currently gaining significant popularity,
mainly in Japan, where more than 60 applications have been realized in the past
20 years. But the conceptual framework for dealing with related design problems is
not well established, as it is in the case of base-isolation systems (BIS). Two very
different actual IIS-equipped buildings are examined here using modal and time
histories, in order to cross-reference the latest design practices with academic
research. One is a paradigmatic example of IIS, with a very rigid superstructure,
and with frequencies of two structural parts well-separated from the isolation
frequency. The other building is a non-typical IIS case, with the upper structure
being less rigid than the lower, and both structural portions remaining quite
flexible. The results clearly show the vibration characteristics of mid-story isolation
and how they affect the structural response under seismic input.
Keywords: Seismic, Structural Engineering
Introduction

Elena Mele is a full professor of structural
engineering at University of Naples Federico II. She
is the author of more than 200 papers on the seismic
behavior of steel and masonry structures, and the
seismic isolation of buildings. With reference to tall
buildings specifically, she has published 12 papers on
diagrids, hexagrids, and nonconventional structural
patterns. Her current research concerns optimization
of structural grid façades and seismic isolation
systems at intermediate levels for tall buildings,
with four papers in preparation or under review. She
has taught the course Structures for Tall Buildings
since 2005.
Diana Faiella is a PhD candidate in Structural
Engineering and Seismic Risk at the University of
Naples Federico II. She completed her graduate
studies in 2014 and started the PhD program soon
after. The topic of her Masters Thesis concerned
seismic isolation, focused on advanced Japanese
design practice. She is currently involved in the
activity of the research group of Prof. Mele, focused
on the potential of middle-story isolation systems.

Seismic isolation is today a mature design
strategy, thoroughly studied by the
international scientific community since the
1980s, refined by more than 30 years of
design practice, and characterized by a
diverse range of applications. Thanks to the
growing confidence in the seismic
performance achievable by isolated
buildings, new fields of application of the
isolation principle have recently emerged,
pushing the boundaries of the wellestablished original concept and posing
challenging new design issues. Inter-story
isolation systems (IIS) have been applied in

more than 60 cases since the late 1990s,
mostly in Japan, both for the seismic design
of new buildings and for retrofit of, or
addition to existing buildings (Kobayashi &
Sasaki 2009).
Shifting the position of the isolation system
from the base of the building to a level closer
to the midpoint along the elevation
enhances the feasibility of the isolation
strategy in several situations, such as in
densely populated areas. Further, IIS is an
advantageous solution for mixed-use
buildings, in which different occupancies
along the elevation give rise to different
architectural plans and structural grid

Iidabashi First Building (IB),Tokyo
Location
Structural Engineer
Year of completion
Building occupancies
No. stories
Plan dimensions (m)
Floor area (m2)
Total floor area (m2)
Height (m)
Interstory height (m)
Structure
Isolation System
Key:

Shiodome Sumitomo Building (SSB), Tokyo

Tokyo
Nikken Sekkei
2000
offices, apartments
14 + penthouse
130.1 x 39.6 (offices), 130.1 x 15.0 (apartments)
5,152.0 (offices), 1951.5 (apartments)
43,324
63.2
4.1 (offices), 3.05 (apartments)
SRC + RC + S
40 RBs (Ф800)
212 LD Ф180

Tokyo
Nikken Sekkei
2004
hotel, offices
25
109.6 x 39.5
4,339
108,475
126.1
4.2
S
41 RBs (Ф1300, Ф1100, Ф1000)
100 LD + 14 SD

SRC = Steel + Reinforced Concrete
RC = Reinforced Concrete
S = Steel

RB = Rubber Bearing
LD = Lead Damper
SD = Steel Damper

Table 1. Basic data of the two subject buildings examined in this study.
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Figure 1. Iidabashi First Building, Tokyo. Source: MAPA Japan

Figure 2. Shiodome Sumitomo Building, Tokyo. © Terri Meyer Boake

designers yields an approximate prediction
of, and a preliminary discussion on the
dynamic properties of the three structural
parts of each building, and, consequently, on
their expected dynamic interaction.
Additionally, a straightforward comparison
between the anticipated dynamic behavior
of the two buildings is presented. Modal and
time-history analyses are then conducted on
multi-degree-of-freedom (MDOF) models of
the two buildings; the main results are
reported and design implications are
discussed, in the context of previous
observations, and of the provisions
suggested in the existing scientific literature.

layouts, thus identifying a level of structural
discontinuity that can be ideally utilized for
placing the isolation system. Additionally, tall
buildings are good candidates for seismic
isolation, thanks to the introduction of an
optimally-placed IIS that can remarkably
improve the response of both structural
sections, above and below the isolation
system (Zhou, Singh & Huang 2016). Finally,
the vertical addition of new floors, isolated
on the top of existing buildings, is a retrofit
strategy that allows the increase of usable
area and real estate value without increasing
the seismic demand, thanks to the so-called
“mass damper effect” exerted by the upper
part on the existing substructure (Chey et al.
2013, Ryan & Earl 2010, Tsuneki et al. 2008,
Tsuneki et al. 2009).

The authors have conducted a literature
review, case studies, formulated problems
and identified the governing design
parameters, parametric analyses, and
definition of design objectives and criteria.
The research aim is to cover the range of
actual and potential applications of IIS, and
to identify the predominant role among the
behavioral aspects of isolation, dissipation
and mass-damper effects by varying the
design parameters. Here, two real-world
applications of IIS are thoroughly analyzed, in
order to interpret the latest design practice
against the latest research. In the following
paragraphs, the major data obtained from
publications and communication with the

However, despite the large number of
applications of IIS, the design approach is not
so well defined, and is less straightforward
than the base-isolation system (BIS). A review
of the main scientific contributions in the
literature reflects a variety of approaches,
both in the formulation of the problem and
in the definition of the design objectives and
parameters. Basically, three major conceptual
approaches can be clearly identified, each
mainly focusing on one single aspect of the
IIS behavior, namely: energy dissipation,
isolation, and mass damping.

The second and third modes obtained for
the Shiodome Sumitomo Building Rubber
Bearing model involve displacements both in
the upper and lower stories, thus suggesting
higher mode coupling, which can produce an
undesirable amplification effect in the seismic
response of the structure.
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Abstract

This paper summarizes the Stage 1 results of the CTBUH
CTBUH
Research Division’s project “Cyclone-Glazing and Facade
Research Project
Resilience for the Asia-Pacific Region.” The project was
Sponsored by:
possible thanks to a US$202,000 sponsorship by
Trosifol World of Interlayers/Kuraray Group. The core
scope of the Stage 1 research was the analysis of
existing codes, standards and best practices for the
design, construction, and installation of cyclone-resistant
curtain walls in 12 cyclone-prone areas. Statistics on the
number of tall buildings that have been affected by cyclone events, currently at risk,
or are under construction in cyclone-prone areas are presented.
Keywords: Cyclones, Glazing, Climate Change, Materials, Façades
Introduction
The curtain wall is the primary barrier
protecting a tall building and its occupants
from external threats, in addition to
controlling a building’s internal climate and
lighting. However, through surveys of
buildings constructed after Cyclone Tracy hit
Darwin, Australia in 1974, it was evident that
damage to glazing systems, caused by
wind-borne debris, represented a serious
threat to the safety of building occupants
during storms, and could contribute
significantly to post-event recovery costs. This
influenced Australia to develop a building
standard with glazing-strength requirements,
with the view to preventing future damage,
making buildings places of refuge, and
instilling a sense of security and safety.
Similarly, Hurricane Andrew, which hit Florida
in 1992, became the costliest natural disaster
in the history of the United States. In the
following years, the Florida Building Code
developed curtain-wall provisions, which
include strengthening building openings and
glass surfaces to limit damage caused by
high-velocity winds. This code, and the
revisions introduced since, still represents the
most demanding in the United States when it
comes to impact-resistant façade systems.

Southeast Asia is also affected by storms of
similar strength, which are referred to as
cyclones or typhoons (see Table 1). Highlypopulated jurisdictions, including the
Philippines, Vietnam, China, South Korea, and
Japan, have been affected by these storms,
which are of such magnitude they can
threaten the economic stability and growth
of these regions. Additionally, the megacities
that are forming in these areas demand
additional residential and office space,
which calls for the construction of new
high-rise buildings.
Worldwide, climate-change-induced
disasters have been consistently increasing
in both frequency and severity over the past
30 years. This has become especially evident
following the Hurricane Harvey, Irma and
Maria disasters, which destroyed major,
highly-populated areas in the United States
and the Caribbean between August and
September 2017. These areas are still
recovering from the damage. Currently, the
Asia-Pacific region is the most disaster-prone
area in the world, and coastal megacities in
this area are extremely susceptible, especially
because they are new, and may not have the
standards or infrastructure in place to
accommodate such an event. Unlike
Australia or United States, there is a need to
preemptively develop standards for these
jurisdictions, before a major storm occurs.
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Development of Standards
For Cyclone-Resistant Façades

Research Methodology
Initially, 137 documents from 12 locations
were identified and analyzed. Of these, 18
were selected for an in-depth review, during
which numerous topics were examined,
including but not limited to identifying the
availability of information relating to specific
requirements and tests, and the particular
strengths and limitations of each document.
This analytical process served as the basis of
comparison. Information was shared with
technicians operating in the curtain wall
industry, who helped identify the gaps in
international and local requirements for
typhoon-resistant façades.
At the same time, geographic analyses of
past storm events and tall buildings were
compared using Geographic Information
System (GIS) mapping. Using historic cyclone
data produced by the United Nations
Environmental Program, along with the
CTBUH Skyscraper Center database of tall
building information, the concentration of
tall buildings, the number of buildings that
have previously been affected by storm
events, and buildings that are currently in
threatening areas were identified for a select
12 jurisdictions within or near the Asia-Pacific
region (see Tables 2, 3, and 4).
Beaufort
Scale

One-minute Ten-minute
sustained
sustained
winds (km/h) winds (km/h)

0–7

<59

<52

7

61

52–54

8

63–69

56–61

9–10

70–100

63–87

11

102–117

89–102

119–131

104–117

133–152

119–133

154–176

135–154

178–180

156–157

181–207

159–181

209–226

183–198

228–239

200–209

241–252

211–220

>254

>220

12+

Australia and New Zealand standards
After Cyclone Tracy, the Darwin
Reconstruction Commission developed the
Darwin Area Building Manual and introduced
requirements for all houses to be engineered
and designed according to performance
tests on building components (DRC 1975).
These tests specified that openings had to
be resistant to a 4-kilogram, 100-by-50millimeter mass moving at 20 m/s from any
angle, without affecting internal design
pressure. The glass could be fractured, but
had to withstand this test without
penetration. This test was developed to
simulate tree branches or other debris that
would typically collide with buildings close
to ground level during a storm event.
Following the development of these testing
requirements, the Experimental Building
Station issued the Technical Record 440
(TR440), in which building envelopes in all of
Australia were to be tested for resilience
against the 4-kilogram timber missile moving
at 15 m/s (EBS 1978).
Currently, both Australia and New Zealand
follow the testing requirements described in

the 2011 edition and subsequent
Amendment No. 4 of AS/NZS 1170.2:2011.
These included significant increases to the
speed of the large (four-kilogram mass)
missile, which are now higher than those
specified in TR440, and in the United States.
US standards
Following Hurricane Andrew, curtain wall
provisions were added to the Florida
Building Code, using Australian TR440 as a
foundation. These new US specifications
built upon the Australian requirements, and
now held that the curtain wall had to
withstand 9,000 cycles of positive and
negative pressure immediately following the
impact test. This is an important
distinguishing factor, which is not currently
included in the AS/NZS 1170.2:2011. During
a cyclone event, positive and negative
pressure act on the building envelope.
Positive internal pressure can develop if the
envelope is breached; therefore, such
positive/negative tests can more accurately
represent the effects of a real storm event.
Also, it was determined that curtain walls
could still withstand small debris at height,
so additional tests with small 2-gram steel
balls were developed for curtain walls 9.1
meters or higher above ground level.

Northeast Pacific &
North Atlantic

Northwest
Pacific

Northwest
Pacific

North Indian
Ocean

Southwest Indian
Ocean

Australia & South Pacific

National Hurricane Center/
Central Pacific Hurricane
Center

Joint Typhoon
Warning Center

Japan
Meteorological
Agency

India
Meteorological
Department

Meteo France's La Reunion
Tropical Cyclone Centre

Australian Bureau of
Meteorology/Fiji
Meteorological Service

Depression

Zone of Disturbed Weather

Tropical Disturbance

Tropical Disturbance

Tropical Depression

Tropical Depression

Tropical Storm

Tropical
Depression

Tropical Storm

Tropical
Depression

Deep Depression

Tropical Depression

Tropical Low

Tropical Storm

Cyclonic Storm

Moderate Tropical Storm

Category 1 Tropical Cyclone

Severe Tropical
Storm

Severe Cyclonic
Storm

Severe Tropical Storm

Category 2 Tropical Cyclone

Very Severe Cyclonic
Storm

Tropical Cyclone

Category 3 Severe
Tropical Cyclone

Extremely Severe
Cyclonic Storm

Intense Tropical Cyclone

Super Cyclonic
Storm

Very Intense Tropical
Cyclone

Category 1 Hurricane
Category 2 Hurricane
Category 3 Major Hurricane

Typhoon
Typhoon

Category 4 Severe
Tropical Cyclone

Category 4 Major Hurricane

Category 5 Major Hurricane

Super Typhoon

Category 5 Severe
Tropical Cyclone

Table 1. Tropical cyclone classifications used by jurisdictions throughout the Asia-Pacific region, showing relative measures of severity.
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Demolished Buildings
World’s Tallest Demolished
Although the world has more than 1,300 buildings of 200
meters or higher, no tall building of more than 187 meters
has ever been demolished, with the exception of the World
Trade Center attacks on Sept. 11, 2001. However, JP Morgan
Chase Bank currently plans to demolish the former Union
Carbide Building (1960) in New York to make way for a taller
headquarters building. At 215.5 meters, this would become
the tallest building in history to have been peacefully
demolished. This report examines the 100 tallest buildings in
history to have been dismantled by their owners, and some
of the reasons for doing so.

Distribution of the 100 Tallest Demolished Buildings
2000s
2%
1940s
1%

1930s
3%

South America
1%
Australasia
8%

1950s
4%

1990s
6%
1970s
24%
1980s
6%
1920s
6%
1960s
1890s
16%
8%
1910s 1900s
10%
8%

Europe
15%

Asia
23%

North
America
53%

By Region

By Completion Date

Tallest 10 Demolished Buildings

200 m

Completed: 1908
Demolished: 1968
Structural Material: Steel
Reason: Make way for One
Liberty Plaza (226 m, 54 floors)

Completed: 1976
Demolished: 2018
Structural Material: Concrete
Reason: Make way for a
29-story office building

Completed: 1925
Demolished: 1965
Structural Material: Steel
Reason: Make way for
Chase Tower (265 m,
61 floors)

Completed: 1974
Demolished: 2011
Structural Material: Steel
Reason: Irreparably
damaged in the Sept. 11,
2001 attacks

Completed: 1974
Demolished: 2013
Structural Material: Concrete
Reason: Make way for V on
Shenton (237 m, 54 floors)

150 m

100 m

50 m

Singer Building
New York City
187 m

CPF Building
Singapore
171 m
The UAP Tower in Lyon,
France (100 meters) was
“quietly” demolished in
four months, using the
Despe TopDownWay
self-contained system.
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Morrison Hotel
Chicago
160 m

Deutsche Bank
New York City
158 m

The Greater Hudson
Store, Detroit (125
meters) was the tallest
building ever to be
imploded via controlled
demolition (explosives).

UIC Building
Singapore
152 m

41

The average life
span of the 100
tallest demolished
buildings is
41 years.
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Timeline of the 100 Tallest Demolished Buildings
JPMorgan Chase Tower (formerly Union Carbide Building),
New York City (1960, 216 m, 52 floors) is the tallest building
ever slated for demolition.

220 m
190 m

After cracks were discovered in its
concrete and it sank 360 mm, the
under-construction Ocean Tower
(2008–2009) in South Padre Island,
Texas, was dynamited after repairs
were deemed too expensive.

180 m

170 m

Individual Building Height

160 m

The Harmon Hotel, Las Vegas (2007–2015),
was demolished before it ever opened.
Construction flaws had rendered it unsafe
to occupy. Only 26 of its planned 49 stories
were ever finished.

150 m

The Singer Building
(1908–1968) in New York
City is the tallest building
ever demolished.

Edificio Windsor, Madrid
(1979–2005) was heavily
damaged in a 2005 fire and
was deemed unsafe.

The Henninger Turm, Frankfurt (1961–2013)
was the world’s tallest grain silo, but had an
observation deck on top. It was demolished to
make way for a 140-meter residential tower.

Trinity Court, New York City
(1927–2015), is the longest-lived
building in the 100 Tallest list.
It will be replaced by a
similarly-sized office building.

Protests erupted when it was announced
that the 1,000-room Savoy Plaza Hotel
(1930–1964) in New York City would be
demolished to make way for the General
Motors Building (1968, 215 m).

140 m

130 m

120 m

The Capital Plaza Office Tower
(1972–2018) in Frankfort, Kentucky, is the
most recent addition to the top 100.

110 m

The Franklin National Bank
Building, Philadelphia,
(1916–1926) is the shortest-lived
building in the 100 Tallest list (that
was completed in the first place).

100 m

90 m

The 25-story McCormick Inn
(1973–1993), Chicago, was built
on stilts above the Illinois Central
Railroad. It was replaced by an
expansion of the convention
facilities that it served.

80 m
0m
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Building Lifespan (# of years)

Completed: 1972
Demolished: 1999
Structural Material: Steel
Reason: Damaged by fire in
1991; replaced by
Ritz-Carlton Residences
(158 m, 46 floors)

Completed: 1983
Demolished: 2014
Structural Material: Concrete
Reason: Make way for the new
Menara Tun Razak Tower 1
(42 floors)

One Meridian Plaza
Philadelphia
150 m

Menara Tun Razak
Kuala Lumpur
150 m

Completed: 1908
Demolished: 1968
Structural Material: Steel
Reason: Make way for One
Liberty Plaza (226 m, 54 floors)

City Investing Building
New York City
148 m

The Kajima Corporation demolished
its own headquarters buildings
in Tokyo (65 and 75 meters tall,
respectively) using its “Cut and Take
Down Method”, making the building
appear to “shrink” over nine months.
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See the full list of demolished buildings at ctbuh.org/demolished

Completed: 1993
Demolished: 2009
Structural Material: Concrete
Reason: Make way for CCB
Tower (31 floors)

The Ritz-Carlton
Hong Kong
142 m

Completed: 1982
Demolished: 2013
Structural Material: Steel
Reason: Make way for Tokyo
Garden Terrace Kioicho-Kioi
Tower (180 m, 36 floors)
and Kioi Residence (90 m,
21 floors)

Grand Prince Hotel Akasaka
Tokyo
141 m

The Red Road Flats, Glasgow, (80-89
meters) were to be imploded as part
of the entertainment at the 2014
Commonwealth Games, but the plan
was stopped after public outcry.
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Planning for a Taller London
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Jules Pipe, London Deputy Mayor for Planning,
Regeneration and Skills
Greater London Authority
City Hall, The Queen’s Walk
London SE1 2AA
United Kingdom
t: +44 207 983 4000
e: Jules.pipe@london.gov.uk
www.london.gov.uk
Jules Pipe is working on key priorities for the Mayor,
including: major regeneration projects across the
capital, providing young people with skills for their
future careers, ensuring London’s infrastructure
needs are delivered to benefit all Londoners, and
leading on revising the London Plan. Pipe has
unrivaled knowledge of London government,
becoming the first directly elected mayor of Hackney
in 2002, and serving as Chair of London Councils
since June 2010.

In the past decade, London has grappled with growing pains and critical questions
about how its urban landscape should be developed. More than 200 buildings of 20
stories or greater were approved or under construction by the end of the Boris
Johnson mayoralty. This provoked a strong reaction from a broad spectrum of the
community, which founded the Skyline Campaign in 2014 to call for a sensible,
managed approach to development that would balance priorities of development,
preservation, equity and urban character. In May 2016, Sadiq Khan became the new
Mayor of London, and made the review of the London Plan, the strategic document
directing the city’s development, a key objective of his administration, with impact
on many of these issues. The New London Plan is out for public consultation
through autumn 2018, and scheduled to be in force by 2019, until 2046.
The CTBUH Journal’s Editor, Daniel Safarik, interviewed Jules Pipe, London’s Deputy
Mayor for Planning, Regeneration and Skills, the lead person in the new
administration responsible for the revision of the London Plan.
What do you think of the Skyline Campaign
(a multi-party lobbying campaign against
“badly designed buildings in inappropriate
locations”)? Has it helped or hurt London
economically, culturally, etc.?
Here at City Hall, we welcome the debate
generated by the Skyline Campaign. While it
is important to remember that this was
launched during the previous Mayoralty,
there is no doubt that it has stimulated some
very interesting debate about tall buildings
in London.
Do you think tall buildings are important to
London’s global competitiveness? Where
should they be located?
London’s skyline has been transformed
beyond recognition in recent decades, and
now many global corporations operate their
businesses out of tall buildings. The Mayor
and I believe that the city should continue to
welcome such investment, showing that
London is open to international business,
trade and talent. We must, however, make
sure that they are only built in suitable areas,
contribute positively to the skyline and their
locality, and if they are residential
developments they should contribute to
easing the capital’s housing crisis. A draft
version of the London Plan was made
available in November 2017, which will
include stronger policies to ensure new

tall buildings respect the character of
existing neighborhoods.
What do you make of recent objections
to buildings, that now rise behind, as well
as in front of, landmarks such as St.
Paul’s Cathedral?
The Mayor is strongly in favor of
development where it delivers the homes
Londoners need, but this must be balanced
with respect for the capital’s heritage. The
[United Kingdom’s National] Government is
devolving powers to the Mayor over
consultation on buildings which appear in
designated views. Under these new powers,
Mayor Khan will ensure The Friends of
Richmond Park, St. Paul’s and Historic
England are consulted if any further
developments could impact on this view of
the cathedral in the future. As part of this
process, he will review the London View
Management Framework more widely to
avoid situations like this in the future.
How can London bridge the gap
between its substantial shortfall in
affordable housing and its restrictions on
tall buildings?
The Mayor has been clear that solving
London’s housing crisis will be a marathon
and not a sprint. Affordable home delivery
was at near-standstill when Mr. Khan took
office. In 2016, the previous mayor delivered

Manhattan Loft Gardens, London. © Roy Abid
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the lowest number of new affordable homes
since current records began back in 1991 –
just 4,880 – and left a legacy of just 13%
affordable homes coming forward
through planning permissions granted
under his watch.

The London Plan has never contained a
presumption against tall buildings, but has
always set out that tall building projects
needed to be not only well designed, but
also in the right place.
How do you feel about the argument that
the many tall luxury residential
buildings are “safe deposit boxes in the
sky” and represent an antisocial
visitation of global capitalism upon the
city? Should there be more regulation of
these types of buildings, or stronger
requirements for affordable housing/
mixed-income projects?
London is open to people and investment
from around the world. We welcome people
from all countries who want to make the
capital their home, and we welcome
international investment that can be crucial
in kick-starting the building of new homes.
At the same time, many Londoners have real
concerns about new homes being left
empty and the fact that this may be linked to
those which are bought off-plan by overseas
investors. It’s time we took a closer look at
the issues surrounding overseas investment
and found out the true impact on London’s
housing crisis.
We are pleased that the London School of
Economics has agreed to lead on this
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Manhattan Loft Gardens has been criticized for marring background views of St. Paul’s Cathedral.. © Paula Redmond.
Source: Architect’s Journal
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Since then, the Mayor has been working
hard to put the foundations in place towards
delivering the affordable housing London
needs. He recently secured a record US$3.96
billion deal from Government to deliver
90,000 genuinely affordable homes over the
next five years. He has also released new
planning guidance, which sets out how
affordable housing will be boosted through
the planning system towards Mr. Khan’s
long-term goal of half of new homes
being affordable.
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London housing completions ﬁve-year forecast for 2017–2021, showing huge shortfall in lower-priced housing and
increased international demand for upper-end housing. Source: Savills Research, Molior, Oxford Economics

important research, which is set to be the
most thorough investigation of its kind in the
country and will provide a much clearer
understanding of this complex issue.
Tall social housing in the UK has been
stigmatized for a variety of reasons, most
starkly in the wake of the Grenfell Tower
disaster. Is there opportunity for a new
kind of social housing that better reflects
contemporary needs?
Estate regeneration has an important role to
play in London, offering the chance to
improve the quality of homes, including
those in tall buildings, together with open
space, and to increase the number of new
and genuinely affordable homes. The Mayor
has been clear that local residents must be at
the heart of estate regeneration in the

capital, and that is one of the core principles
of his good practice guide, which he is
consulting Londoners on.
Should there be a pan-London tall
buildings strategy, as proposed by the
Skyline Campaign, including a 3D
interactive model? Who should pay for and
maintain it?
The Mayor is determined to work closer than
ever before with the London boroughs to
ensure a strategic approach to the
positioning of tall buildings in London. A 3D
model has already been developed for large
parts of London, which we have used to
assess tall building policy in key Opportunity
Areas. This has provided a useful tool for
engaging with local communities on the
potential impacts of tall buildings, as well as
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About the Council
The Council on Tall Buildings and Urban Habitat
(CTBUH) is the world’s leading resource for
professionals focused on the inception, design,
construction, and operation of tall buildings and
future cities. Founded in 1969 and headquartered at
Chicago’s historic Monroe Building, the CTBUH is a
not-for-profit organization with an Asia Headquaters
office at Tongji University, Shanghai, a Research
Office at Iuav University, Venice, Italy, and an
Academic Office at the Illinois Institute of
Technology, Chicago. CTBUH facilitates the exchange
of the latest knowledge available on tall buildings
around the world through publications, research,
events, working groups, web resources, and its
extensive network of international representatives.
The Council’s research department is spearheading
the investigation of the next generation of tall
buildings by aiding original research on sustainability
and key development issues. The Council’s free
database on tall buildings, The Skyscraper Center, is
updated daily with detailed information, images,
data, and news. The CTBUH also developed the
international standards for measuring tall building
height and is recognized as the arbiter for bestowing
such designations as “The World’s Tallest Building.”
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