
About the Council

ISSN: 1946 - 1186

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-pro� t organization with an Asia 
Headquaters  o�  ce at Tongji University, Shanghai, 
a Research O�  ce at Iuav University, Venice, Italy, 
and an Academic O�  ce 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.”

CTBUH Headquarters
104 South Michigan Avenue, Suite 620 
Chicago, IL 60603, USA
Phone: +1 312 283 5599
Email: info@ctbuh.org
www.ctbuh.org 
www.skyscrapercenter.com

CTBUH Asia Headquarters
College of Architecture and Urban 
Planning (CAUP)
Tongji University
1239 Si Ping Road, Yangpu District
Shanghai 200092, China 
Phone: +86 21 65982972
Email: china@ctbuh.org

CTBUH Research O�  ce
Iuav University of Venice 
Dorsoduro 2006
30123 Venice, Italy
Phone: +39 041 257 1276  
Email: research@ctbuh.org 

CTBUH Academic O�  ce
S. R. Crown Hall
Illinois Institute of Technology 
3360 South State Street
Chicago, IL 60616
Phone: +1 312 283 5646
Email: academic@ctbuh.org

Special Edition: Skybridges

Case Study: Ra�  es City Chongqing

Skybridges: State of the Art

In Numbers: Skybridges of Signi� cance 

Environmental Guidelines for the City of London

Social-Distancing Skyscrapers?

CTBUH Journal
International Journal on Tall Buildings and Urban Habitat

 Advancing Sustainable Vertical Urbanism | 2020 Issue III



2   |    CTBUH Journal   |   2017 Issue xx

both the horizontal and vertical dimensions. 
The case study, Raffl  es City Chongqing, 
showcases the incredible potential of the 
skybridge at an unprecedented scale, with 
great attention to detail at every scale (see 
page 12). 

As always, persistent concerns of execution 
must follow blue-sky thinking. Speed of 
construction—at a high level of quality—will 
always be a priority, but in emerging markets, 
where some of the most intensive building is 
taking place, this is not easily achieved. The 
paper Assessment of Risk Factors to Cost and 
Schedule in High-Rise Building Projects (see 
page 28) systematically examines the prime 
causes of delays and cost overruns in three 
former Soviet republics. 

One part of the world that has committed 
especially thoroughly to the fruitful 
resolution of the “speed vs. quality” tension is 
New South Wales, Australia, where a rigorous 
system of design peer reviews is overseen by 
the Government Architect. CTBUH interviews 
the newest appointee, Abbie Galvin, in 
Talking Tall (see page 48).

Certainly, CTBUH must be counted among 
the most enthusiastic organizations when it 
comes to the potential of tall timber, but 
given the wide disparities of local regulations 
and legitimate concerns about fi re spread, it 
is appropriate to Ask a CTBUH Expert: “What 
are the True Fire Risks of Tall Timber?” (see 
page 51). Before the green light is given to 
this green building approach universally, this 
question does need a thorough examination.

We are grateful that you continue to rely on 
us for critical information, in confusing times. 
Onwards with caution and confi dence, in 
equal measure!

All the best,

Daniel Safarik
Editor-in-Chief

It can be a challenge 
to stay focused on 
improving urban life 
when so many people 
are prevented from 
deeply engaging with 
it, under “lockdown” 

orders to prevent the spread of disease. The 
Journal process is not quite fl eet enough to 
have produced a full issue’s research on the 
post-COVID world in the past several 
months. Having said this, we do address 
what “social distancing” might look like in our 
near future in Debating Tall (page 5), 
featuring practitioners specializing in 
high-density applications—vertical hospitals 
and social housing in India—where that 
question is especially pertinent. 

Thinking about, and designing cities in 
multiple dimensions will be increasingly 
critical as more people arrive in them every 
day—add fear of contagion to the list of 
already daunting concerns. And, CTBUH’s 
resilience as an organization is on display in 
CTBUH on the Road (see page 53), as a 
signifi cant number of events transitioned to, 
or were created anew, online.

That is why it is important to highlight 
progressive policies, such as those chronicled 
in Better Public Spaces: Developing 
Environmental Guidelines for the City of London 
(see page 20), which has brought together 
multiple disciplines that don’t always work in 
tandem, in a new, integrated and holistic 
way. This gets us that much closer to 
designing a pedestrian realm around tall 
buildings that considers human behavior as 
much as weather data.

Equally, there is great potential in connecting 
tall buildings at height, an idea that now 
takes on new urgency, as the way we occupy 
urban space has been thrown even further 
into question. The paper Skybridges: State of 
the Art (see page 36) summarizes some of 
the key fi ndings of an 18-month research 
project, kindly funded by thyssenkrupp 
Elevator, which CTBUH has just completed. 
The accompanying Tall Buildings in Numbers 
study (see page 46) traces the increasingly 
impressive trajectory of skybridge projects, in 
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“ For a tall timber building, the design needs to be 
from first principles, which consider all fire risks 
and hazards, including the fact that the structure is 
now combustible.”  
- Ang, page 51
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both the horizontal and vertical dimensions. 
The case study, Raffl  es City Chongqing, 
showcases the incredible potential of the 
skybridge at an unprecedented scale, with 
great attention to detail at every scale (see 
page 12). 

As always, persistent concerns of execution 
must follow blue-sky thinking. Speed of 
construction—at a high level of quality—will 
always be a priority, but in emerging markets, 
where some of the most intensive building is 
taking place, this is not easily achieved. The 
paper Assessment of Risk Factors to Cost and 
Schedule in High-Rise Building Projects (see 
page 28) systematically examines the prime 
causes of delays and cost overruns in three 
former Soviet republics. 

One part of the world that has committed 
especially thoroughly to the fruitful 
resolution of the “speed vs. quality” tension is 
New South Wales, Australia, where a rigorous 
system of design peer reviews is overseen by 
the Government Architect. CTBUH interviews 
the newest appointee, Abbie Galvin, in 
Talking Tall (see page 48).

Certainly, CTBUH must be counted among 
the most enthusiastic organizations when it 
comes to the potential of tall timber, but 
given the wide disparities of local regulations 
and legitimate concerns about fi re spread, it 
is appropriate to Ask a CTBUH Expert: “What 
are the True Fire Risks of Tall Timber?” (see 
page 51). Before the green light is given to 
this green building approach universally, this 
question does need a thorough examination.

We are grateful that you continue to rely on 
us for critical information, in confusing times. 
Onwards with caution and confi dence, in 
equal measure!

All the best,

Daniel Safarik
Editor-in-Chief

It can be a challenge 
to stay focused on 
improving urban life 
when so many people 
are prevented from 
deeply engaging with 
it, under “lockdown” 

orders to prevent the spread of disease. The 
Journal process is not quite fl eet enough to 
have produced a full issue’s research on the 
post-COVID world in the past several 
months. Having said this, we do address 
what “social distancing” might look like in our 
near future in Debating Tall (page 5), 
featuring practitioners specializing in 
high-density applications—vertical hospitals 
and social housing in India—where that 
question is especially pertinent. 

Thinking about, and designing cities in 
multiple dimensions will be increasingly 
critical as more people arrive in them every 
day—add fear of contagion to the list of 
already daunting concerns. And, CTBUH’s 
resilience as an organization is on display in 
CTBUH on the Road (see page 53), as a 
signifi cant number of events transitioned to, 
or were created anew, online.

That is why it is important to highlight 
progressive policies, such as those chronicled 
in Better Public Spaces: Developing 
Environmental Guidelines for the City of London 
(see page 20), which has brought together 
multiple disciplines that don’t always work in 
tandem, in a new, integrated and holistic 
way. This gets us that much closer to 
designing a pedestrian realm around tall 
buildings that considers human behavior as 
much as weather data.

Equally, there is great potential in connecting 
tall buildings at height, an idea that now 
takes on new urgency, as the way we occupy 
urban space has been thrown even further 
into question. The paper Skybridges: State of 
the Art (see page 36) summarizes some of 
the key fi ndings of an 18-month research 
project, kindly funded by thyssenkrupp 
Elevator, which CTBUH has just completed. 
The accompanying Tall Buildings in Numbers 
study (see page 46) traces the increasingly 
impressive trajectory of skybridge projects, in 
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planning decisions about density and 
sprawl, transport, connectivity and 
resource use, through to a specific focus 
on buildings, their performance and 
their materials. 

There is no specific tenure identified for 
the role.

Was it a requirement you leave your 
position at BVN to take on this role? 
It was. Potential or perceived conflicts of 
interest would have prevented me from 
maintaining my role and shareholding as a 
Principal at BVN.

What are your other responsibilities as 
Government Architect, beyond chairing 
the Design Review Panel? 
As the Government Architect, I’m involved in 
a wide range of projects across government, 
from providing strategic advice on major 
precincts within the Sydney region, through 
to chairing and/or participating in a number 
of design review panels. The particularly 
exciting project for the GANSW team at the 
moment is the development of a new 
Design and Place SEPP (State Environmental 
Planning Policy), which the Minister for 
Planning and Public Spaces has asked 
GANSW to lead. SEPPs are legal instruments 
given effect under the Environmental 
Planning & Assessment Act, and address 
matters of state or regional environmental 
planning significance. This is an extraordinary 
opportunity to help shape policy that will 
embed design and place in the formation of 
our built environment. 

Can you advise on how the Design Review 
Panel will ensure design quality is kept to a 
high standard, even as projects are 
fast-tracked and construction 
methodologies are likely to change 
somewhat due to the need to “socially 
distance” and prevent COVID-19 
transmission on-site? What kinds of 
projects will be fast-tracked? Is it only 
public buildings, or is there some protocol 
for promoting certain private works as 
“essential”? And how does this overlap or 
differ with the traditional definition of 
“State Significant Projects”? 

It is critical that design quality of our built 
form and public spaces is part of the 
fast-tracking of projects. Decisions made 
now will leave long legacies, and we need to 
retain the systems we currently have in place, 
such as the State Design Review Panel for 
State Significant Projects (GANSW run), 
Design Review Panels for State Significant 
Infrastructure and Precincts (GANSW often 
chairs these panels or is a member), and 
Design Review Panels within Local Councils 
or Design Excellence Competition Policies. 

Design review can give greater certainty to, 
and expedite the planning process if run 
well, and as such we are focused on 
maintaining our program for both the State 
Design Review Panel and any other Design 
Review Panel we chair or participate in.

The Department of Planning, Industry and 
Environment is prioritizing projects that will 
support the recovery of the NSW economy 
through job creation and employment 
precincts during and after the COVID-19 
pandemic. There is a focus on projects with 
tangible and direct public benefits—it is not 
about approving projects without merit. This 
can include fast-track assessments of State 
Significant Developments, rezonings and 
development applications, and 
supporting councils and planning panels to 
fast-track local and regionally significant 
design applications while still meeting 
planning requirements.

Can you comment generally, or specifically, 
on how you expect construction of 
high-rises in Sydney and other cities to be 
affected by the fast-tracking? 
The fast-tracking process is not about 
approving projects without merit that would 
not ordinarily have received approvals. It is 
about identifying the best projects to 
promote jobs and opportunity in the right 
places and applying the resources to get 
them approved.

What kinds of actions can the Design 
Review Panel or Government Architect 
take to ensure that there will be no more 
“Opal Tower”-type scenarios in the future? 
Would a project like that have fallen under 

your purview in the first place? It must be 
front-of-mind for many Sydneysiders—the 
double nightmare scenario of a structurally 
unsound building in which residents are 
being asked to quarantine themselves. 
Building construction quality or construction 
procurement doesn’t fall directly under the 
purview of the State Design Review Panel. 
The SDRP reviews State Significant 
Developments in their early design phases 
before they are submitted for planning 
approval. Residential apartments don’t 
generally come to the panel unless they are 
on a scheduled State Significant 
Development Site. The concern about speed 
and quality often not being natural 
bedfellows is being addressed through 
significant legislative reform of the building 
and construction industry that is being 
proposed by the NSW Building 
Commissioner. The reform will impose new 
obligations to improve documentation and 
compliance with building standards through 
the Design and Building Practitioners Bill.

Talking Tall: Abbie Galvin

It is clearly significant that the office of the 
Government Architect has selected a 
woman as its Chair for the first time in its 
history. What does that mean to you? 
I’m incredibly proud to be appointed the 
24th Government Architect of NSW. As 
architects, we are given a huge role shaping 
the built environment, creating buildings 
and spaces that serve as places to live, work 
and be in, that sit within our cities and 
become a part of our world. So, after almost 
30 years in private practice, it’s a privilege to 
be able to work in Government shaping that 
environment in a slightly different way. It’s 
an incredible opportunity to advise on 
decisions, to help deliver strategies and 
policies that constantly advocate for quality 
design across buildings, precincts, cities, 
urban areas and regional areas and public 
spaces, and to help articulate what “quality 
design” actually means, and its benefits. 

It is important to consider the different 
perspective I will bring to the role; not 
because I am a woman, but because I have 
different skills, experiences and approaches 
to the people around me. The roles we have 
in our societies need to be representative of 
the wonderful and diverse mix of people 
they comprise. 

What are some of your immediate and 
long-term goals for your tenure, and how 
long will that appointment be in effect? 
Our key goal at GANSW is to embed design 
quality and design-based thinking in making 
beautiful and enduring, sustainable and 
accessible spaces and places.

Abbie Galvin is the 24th Government Architect of New South Wales (NSW) state in 
Australia, which incorporates the Sydney metropolitan area, joining the role after 
serving as a principal and director at BVN Architects. The role of the Government 
Architect, in place since 1816, is to promote design excellence in the state, foster 
public and private sector partnerships, and provide advice and quality review on 
design projects. The Government Architect also chairs the State Design Review 
Panel, which reviewed AU$4.8 billion worth of projects in the first 14 months 
after its establishment in April 2018. Daniel Safarik, CTBUH Editor-in-Chief, 
interviews Galvin.

Abbie Galvin

On the Fast Track to “Better Placed”

Opal Tower, Sydney. © Simon Clancy (cc by-sa)

Interviewee

Abbie Galvin, Government Architect 
Department of Planning, Industry, and Environment 
New South Wales 
320 Pitt Street 
Sydney NSW 2000  
Australia 
t: +61 02 9860 1450 
e: government.architect@planning.nsw.gov.au 
governmentarchitect.nsw.gov.au

 
Abbie Galvin is the 24th Government Architect of 
New South Wales. She is a member of the GANSW 
State Design Review Panel, sharing her experience 
and expertise to support better design outcomes 
for State Significant projects. Prior to this, she was 
a Principal and Director at BVN, and has worked 
on projects globally and across Australia. She has 
worked for over 20 years on public, educational, 
health, research and workplace projects that have 
been recognized internationally for bringing fresh 
approaches to common project types. 

We’ve developed five key priorities to 
achieve that:

• Promoting an integrated approach to 
urban design—where place and climate 
sit at the very center of decisions, rather 
than coming in at the end once the 
transport and infrastructure and 
economic overlays have been done.

• Helping make Government a Smart 
Client by looking at the criteria 
established at the very beginning of a 
project in the Strategic Business Case. 
Looking at how briefs are developed, 
how projects and design teams are 
procured and how design evaluation 
criteria is present at all the gates in the 
process. We can embed ourselves in 
agencies and help give them the tools to 
do this.

• Teaching us all how to begin the process 
of caring for and Designing with 
Country, which is about improving the 
health and well-being of Country, led by 
Aboriginal cultural values.

• Design Assurance, which includes 
strengthening and broadening the reach 
of the State Design Review process for all 
state significant projects, as well as 
implementing a networked system of 
design review processes across 
government-led projects.

• Environmental Stewardship through 
Design. To help the NSW government 
achieve its goals of net zero emissions by 
2050, we will be working to develop 
strategies and, ideally, policies about built 
environment targets and performance. 
That will need to range from urban 

“It is critical that 
design quality of 
our built form and 
public spaces is part 
of the fast-tracking 
of projects.” 
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Introduction

As many architects and visionaries have 
shown over a period spanning more than a 
century, the re-creation of the urban realm 
in the sky through connections between 
buildings at height has a vast potential for 
the enrichment of our cities (see Figure 1). 
As the world rapidly urbanizes, greater 
thought needs to be expended on how 
horizontal space can be developed at 
height, particularly as public space is 
increasingly at a premium, energy 
consumption remains high and concerns 
about the effects of density and isolation on 
physical and mental health take new 
precedence. The authors of this paper 
received an 18-month research grant from 
thyssenkrupp Elevator to undertake a study 
of the potential use cases for skybridges in 
future three-dimensional cities. The output 
of that research, which includes design 
considerations at the building and urban 
scale, across architecture, engineering, 
development and construction disciplines, 
concluding with speculation on the 
potential urban future of the 3-D city, is 
captured in full in the CTBUH Technical 
Guide The Space Across: Skybridges and the 
Future City. This paper summarizes the key 
findings of the research into current 
skybridge design practice from an 
architectural design perspective.  
 
 

Classification and Analytical Criteria

A skybridge is defined as “a primarily 
enclosed space linking two (or more) 
buildings at height.” “Enclosed” means that 
the path of travel within the skybridge is 

Skybridges: State of the Art

CTBUH Research 
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Abstract

For more than a century, architects and urban 
visionaries have foretold of three-dimensional 
cities, with tall buildings linked by skybridges 
forming a new kind of urban fabric. Rapid 
urbanization and new technological advances 
have converged to reignite the potential of such 
constructions at the urban scale. An examination 
of the current state-of-the-art in skybridges in multi-
building private developments provides lessons for translating best practices 
in architecture and programming to the next order of magnitude.

Keywords: Infrastructure, Skybridges, Sustainability, Urban Design, Vertical Transportation

under shelter, and most often, surrounded 
by some kind of partition, whether solid, 
transparent, or perforated, on all sides. 
“Linking between buildings” refers to the 
bridge being physically connected and 
supported in its entirety between two or 
more separate buildings. “At height” refers to 
structures that are at least six full floors 
above grade, so as to distinguish them from 
typical pedestrian overpasses over roadways, 
canals and railways seen all over the world. 
Some exceptions to the above definitions 
may be made for illustrative examples of 
trends and special circumstances. 

Typologies 
The authors analyze two general types of 
skybridge structure: “enclosed circulation” 
and “enclosed programmatic.”

An “enclosed circulation” skybridge 
primarily exists only to transfer pedestrians 
from one building to another (see Figure 2). 
It will typically at least be covered with a 
roof, and minimally decorated or furnished. 
It is likely the most common form of 

Antony Wood

Daniel SafarikPeng Du

This paper summarizes research found 
in the CTBUH Technical Guide The 

Space Across: Skybridges and the Future 
City, the culmination of a research 

project generously funded by 
thyssenkrupp Elevator.

Figure 1. Since the turn of the previous century, urban 
visionaries have recognized the practical advantages 
of connecting tall buildings at height, at the city scale. 
Source: King’s Dream of New York, Moses King, 1908; 
cover illustration: “The Cosmopolis of the Future” by 
Harry M. Pettit.

Figure 2. An “enclosed circulation” skybridge primarily exists to transfer pedestrians 
from one building to another. Shown here : Highlight Towers, Munich.  
© Rainer Viertlblock

Figure 3. An “enclosed programmatic” skybridge has some kind of distinct program that 
draws people to the space for a reason beyond passing from one building to another. 
Shown here: The lower deck of the skybridge at American Copper Buildings, New York 
City, which contains a hot tub and pool. © Max Touhey

skybridge, as it practically serves the goal of 
passing from point A to point B without 
having to descend to ground level to pass 
between two buildings.

An “enclosed programmatic” skybridge has 
all the characteristics of the “enclosed 
circulation” skybridge, but has a distinct 
program that draws people to the space for 
a reason beyond passing from one building 
to another (see Figure 3). This can include 
common-use areas for occupants of the two 
buildings that adjoin the skybridge, such as 
gyms, recreation rooms, lounges, restaurants, 
etc., or other extensions of attached 
buildings’ programs, such as office or 
residential space.

Measurement and Calculation 
Methodology 
The primary mode of quantitative evaluation 
of skybridges in this research has been to 
examine their spatial relationships to 
attached buildings, both in the sense of how 
they appear as part of a composition of 
proportions, and in the sense of the 

proportion and intensity of programming 
that takes place inside the skybridges, 
relative to the rest of the complex in 
question. These properties are then 
examined collectively. The essential pursuit 
here is to quantify and compare in some 
way the range of methods for connecting 
buildings at height, as well as the reasons for 
doing so, and to come to some conclusions 
about how well the dual objectives of 
creating a striking and powerful symbol on 
the skyline is reconciled with that of making 
the best functional use of a skybridge in a 
given application. 

The numerical values for each case study 
and its skybridge(s) were obtained from a 
digital model of the buildings, traced 
primarily from plans, elevations, and sections 
provided by the project stakeholders. The 
gross floor area (GFA) for each tower consists 
of the area of all floor plates within the 
enclosure of the tower from grade level to 
the top occupiable floor, excluding the 
podium footprint and any levels below 
grade (see Figure 4).
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Better Public Spaces: Developing Environmental 
Guidelines for the City of London

Urban Design

Introduction

Growing urban populations require 
additional infrastructure, which, in already 
densely populated areas, frequently means 
taller buildings. In London alone, more than 
200 tall building projects have been built or 
initiated construction in the past 10 years 
(CTBUH Skyscraper Center 2020). Although 
the benefits of such structures are many, 
they can have detrimental environmental 
impacts on their surroundings, such as 
altering wind patterns in the area, reflecting 
or limiting sunlight, and other undesirable 
changes to the environment. This paper 
provides a summary of a holistic study to 
address such environmental challenges in 
the City of London context, with the aim of 
improving the health and well-being of 
cities worldwide.  
 
 
Environmental Challenges

Also known as the Square Mile, the City of 
London on the north bank of the River 
Thames has been a leading global financial 
center for centuries. With a tapestry of 
medieval passageways and streets, the City 
did not feature many tall buildings until the 

Abstract

The City of London is expected to see a significant growth in the number of tall 
buildings in the next decade, with several tall buildings nearing completion and 
many more in the planning and construction pipeline. These buildings inevitably 
have some impact on their environment, which can be challenging to resolve, 
particularly in the context of the narrow medieval streets criss-crossing the City. 
To address this challenge, the City planning team decided to embrace advanced 
modeling tools to carry out detailed evaluations of wind microclimate, 
overshadowing, air quality and thermal comfort conditions across the entire 
City. This paper provides a summary of the approach and outcomes of these 
environmental studies, which have culminated in the development of UK’s first 
guideline on wind microclimate studies, and a new thermal comfort guideline to 
be published in Summer 2020. 

Keywords: Microclimate, Pedestrian Safety, Public Space, Thermal Comfort

1980s, when planners set aside an area 
known as the Eastern Cluster for the 
development of tall towers to meet the 
growing need for office space in the 
borough. Since then, the Eastern Cluster 
has become home to a number of 
skyscrapers synonymous with the financial 
prowess of London, with many others 
either approved or under construction  
(see Figure 1).

However, placing modern high-rise towers 
within the narrow streets of the City is not 
an easy task; the challenging site constraints 
often dictate a sophisticated approach to 
design, and can limit the amount of public 
spaces that can be created at ground level. 
Tall buildings can also have severe impacts 
on their surroundings, as demonstrated by 
one particular building soon after its 
completion, a 36-story high-rise at 20 
Fenchurch Street, also known as “the 
Walkie-Talkie.” Located on the edge of the 
Eastern Cluster, this structure resulted in 
unexpected and quite dramatic wind and 
solar effects on the local area soon after 
construction. This led City planners to seek 
insight into the potential effects of other 
proposed structures, to avoid this type of 
adverse effect from future development.

As the City is growing, it is also undergoing a 
cultural shift. Traditionally, this part of London 
has been filled with historic buildings that for 
centuries served as the trading center of 
London, with guild halls, coin exchangers, and 
the like. Now, however, the demographic of a 
typical City dweller continues to change, as 
the City becomes home to a wider array of 
modern firms, with users demanding 
high-quality public spaces. Added to this is 
the growing scientific evidence indicating 
significant health and well-being benefits of 
high-quality outdoor public spaces (Korpela et 
al. 2014). Like many other cities around the 
world, the quality and value of public spaces is 
a paramount consideration for City planners.  
 
 
Improving the Knowledge Base

All tall buildings in the City require a planning 
application, which is accompanied by various 
environmental assessments, including wind 

microclimate, sunlight/daylight yields, and air 
quality. These environmental effects are 
traditionally captured in separate chapters of 
a planning application, often conducted by 
different consulting firms, limiting the ability 
of the planners to evaluate the combined 
impacts of different environmental factors. 
Also, there were no established technical 
guidelines on how some assessments, such as 
wind microclimate, should be carried out in 
London, even though these types of studies 
have been carried out to support planning 
applications for decades. 

With the advanced modeling and analytical 
tools available to the design community 
today, it is now possible to predict and 
account for numerous environmental effects 
of a new building at the same time. But even 
more importantly, designers now can go 
beyond considering individual structures, to 
consider the collective effect of a group of 
buildings on the microclimate, which may 

yield quite different insights than solely 
considering the effects of individual buildings. 
Such higher-level modeling and analysis 
enable the consideration of many more 
“what-if” scenarios, allowing designers and 
planners to optimize both urban planning 
and building design.  
 
 
Wind Microclimate

The first phase of the study focused on the 
effects of wind microclimate on pedestrian 
comfort. There are primarily two types of tools 
used in the industry for assessing wind 
microclimate; namely, wind tunnel testing 
and computational fluid dynamics (CFD). 
Within these two categories, there are further 
variations in the types of testing and CFD 
methodologies used by different consultants. 
This lack of consistency created challenges in 
the way such studies were being conducted 
and interpreted. 
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Figure 1. Eastern Cluster of skyscrapers in the City of London. © James Burns, City of London
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We hope you can thus join us for this exciting 
new event, either virtually online, or physically 
in Singapore, London or Chicago. More details 
at 2020.ctbuhconference.com. 

The digital build-out I mention includes 
projects such as a new, better-integrated 
buildings-and-urban database with ctbuh.org, 
enhanced digital member services, and a 
number of changes on our “back end” systems 
that will make your CTBUH engagements 
much smoother. In the face of much 
uncertainty, I hope that this update shares the 
confidence I have in the ability of this 
organization, and industry as a whole, to 
imagine and realize a better urban future. 

All the best, 
 
 
 
Dr. Antony Wood, CTBUH Chief Executive Officer

CTBUH Latest

Recent New Organizational Members
We would like to welcome the following new organizational members who joined between 6 March–16 June 2020.

Supporting Contributors are those who contribute $10,000; Patrons: $6,000; Donors: $3,000; Contributors: $1,500; Participants: $750; Institute/Association: $500.

Proposed schedule for the 2020 CTBUH Virtual Conference, “The Post-Crisis City: Rethinking Sustainable Vertical 
Urbanism,” live-streaming over a 21-hour period on 17 November 2020.

When the most recent 
Journal was published, 
the world was just 
beginning to 
comprehend that 
COVID-19 would 
dramatically change 

our lives. Several months on, the huge impact 
on global health, and on the worldwide 
economy have become clearer. It is less clear 
whether other effects—such as moving to 
home-working, and the effect this might have 
on global office space supply—might have 
even bigger ramifications for the building 
industry longer-term. Certainly, cities as a 
whole need to evolve in light of the 
pandemic, and it just might mean that 
opportunities to address the effects of climate 
change as well as future health concerns may 
have converged—it seems we may finally 
have the chance for a new “real green deal”.

Unquestionably, the global COVID-19 
pandemic has had a huge impact on 
non-profits, like all organizations. We 
regrettably were forced to postpone the 2020 
Tall + Urban Innovation Chicago Conference 
in April, and migrate to home-working for all 
staff. And the future of live gatherings, which 
are highly valued by our members and vitally 
important to the Council’s operations, 
continues to look foggy at best.

Yet, technology has not only made the 
transition to anywhere-working less jarring; 

the rapid shift has also accelerated CTBUH 
digital initiatives already underway. We have 
now staged numerous “virtual” regional 
chapter events online over the past few 
months, and have numerous more events 
planned in the months ahead (see CTBUH on 
the Road, page 53).

Perhaps the most exciting of these comes in 
response to uncertainties surrounding the 
2020 International Conference, which was 
scheduled for Singapore and Kuala Lumpur in 
October. We have now decided to postpone 
that physical event by one year and, instead, 
host a major Virtual Conference on the theme: 
“The Post-Crisis City: Rethinking Sustainable 
Vertical Urbanism”. This will be held as both a 
live-streamed event, and progressively as a 
smaller-scale, live event in three global 
cities—London, Singapore and Chicago—
over the course of one 21-hour session, 
addressing the challenges to cities head-on. 
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Vertical healthcare facilities provide a viable 
model for designing safe high-rise working 
and living facilities in the post-pandemic 
future. Healthcare facilities are inherently 
designed to mitigate the spread of disease, 
offering benefits for social distancing and 
protection against viral spread. Vertical 
healthcare facilities in particular offer 
configurations and features that further 
reduce the risk of infection and promote 
safety and well-being; they are models for 
post-pandemic habitation that should inform 
other high-rise occupancies.

There are standard features that prevent the 
spread of illness and promote hygienic spaces, 
such as cleanable finishes, automatic doors, 
and swipe-access technology, that would 
benefit vertical workplaces or residences. 
Less-obvious features of high-rise healthcare 
facilities that could mitigate infection include 
smaller footprints per floor, segregated 
circulation paths, protective airflows and 
broader access to vertical circulation. High-rise 
hospitals are equipped with more (and larger) 
elevators that can be more easily assigned for 
dedicated use, which makes social distancing 
during elevator use possible. Public and 
private circulation is also separated. These 
separations could be reinterpreted as 
one-way-flow horizontal circulation routes. 

The protective airflow options within a vertical 
healthcare application offer multiple benefits. 
Hospitals are designed to employ a “defend-in-
place” strategy when engaged in firefighting, 
which means the air systems on affected 
floors are set to negative pressure and 

Debating Tall

The outbreak of the COVID-19 virus has upended practically every received notion about the design of cities. The 
essential value of concentrating humanity, which in turn drives the value of skyscrapers; and the need for human 
connection and active public space, which skyscrapers have been criticized for hampering, have been thrown into 
question. We asked, “Should the isolating characteristics of skyscrapers be used to maintain social distancing for 
public health?”

  NO 
Suruchi Modi, Professor, Ansal University 
Ankur Modi, Associate Director, RSP Design 
Consultants

The urbanizing planet is precipitously moving 
towards a morphology of excessive 
protection from a harsh environment, and 
societies toward further segregation of 
economic and ethnic groups. This can be 
seen in the form of gated neighborhoods 
and fortified tall buildings, in continuous 
pursuit of opaque and obstinate “iconic” 
imagery. Even as we critique the tall building 
typology for isolating and restricting 
occupants’ interactions, with some classifying 
it as an “unsuitable” typology, we see yet 
another ground that can be analyzed to 
overcome incongruous scenarios.

Social-Distancing Skyscrapers?

surrounding floors engage positive pressure. 
During a pandemic event, this protective 
air-blanket feature could also be activated to 
contain air to a specific area. Additionally, 
some hospitals feature 100-percent high-
efficiency particulate air (HEPA)-filtered air 
systems, which protect occupants through air 
filtration of particles 0.01 microns and larger. 
Further, vertical healthcare facilities are 
separated into distinct smoke zones that allow 
for horizontal migration of occupants during a 
fire or other emergency. This feature could be 
employed as separated air zones to protect 
occupants in a facility affected by a pandemic. 

Broadly speaking, we could employ this 
defend-in-place approach in non-healthcare 
buildings in the future, recognizing the need 
to buy time for vertical evacuation, while 
maintaining social distancing.

A sanguine transformation of the tall building 
typology, by opening it to achieve an 
anti-isolationist built form, could lead to 
resolution. There has been slow, but effective 
progress in this direction, affording a diversity 
of functions within the vacuum amidst the 
canyons of standalone, homogeneous tall 
buildings. An interconnected typology can 
generate a unique fabric of ubiquitous 
nature, offering multiple advantages, such as 
evacuations in case of emergency, structural 
stability, the optimum exchange of energy 
and resources, as well as social coherence. 
This connected fabric of tall buildings is 
structurally more stable in comparison to 
isolated tower blocks, and the connections 
themselves hold the potential to become 
active social spaces, spanning the city with 
an elevated pedestrian network. Such an 
approach promises a benevolent solution for 
cities, which are presently becoming 
landscapes of extruded, purely pragmatic 
forms, driving inequitable land values.

Presently, as we battle the unprecedented 
pandemic, an isolationist typology has 
surfaced as a desired quality, with “social 
distancing” fronting all deliberations. This, 
however, is rapidly resulting in psychological 
depletion, social disorder and accelerated 
stigma in many societies. In such conditions, 
a well-connected fabric can offer 
opportunities for individual breakout spaces, 
and regulated communal places to mitigate 
the despair and anxiety caused by isolation. 
Extended beyond the city’s datum line, it 
can offer controlled social exchanges, 
through which quarantine becomes 
tolerable. Hence, such an anti-isolationist 
built form presents a key solution for leading 
cities towards cohesive development for a 
sustainable future.
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Salesforce Tower, Chicago. © Hines The Alvidrez, Los Angeles. © Michael Maltzan Architecture

Global News

Americas

A dual-tower development has been 
proposed next to a commuter rail station in 
Toronto. Consisting of two mixed-use 
residential and office towers at 44 stories and 
29 stories respectively, and a new Mimico 
GO Station, the project would be connected 
by a multi-level podium. Meanwhile, 
construction is progressing on the massive 
Emerald City complex in Toronto’s North 
York borough, with its final three towers—
the 33-story The Peak; the 23-story The 
Point; and the 15-story Lumina ascending to 
different milestones. When completed, the 
development will have delivered nine 
residential towers to the community. 

In downtown Brooklyn, New York City, the 
residential tower One Boerum Place has 
structurally topped out. The slim, reinforced-
concrete superstructure recently reached its 
21-story parapet, and work subsequently 
shifted to the installation of its brick masonry 
façade. Over in Brooklyn’s Prospect Heights, 
the reinforced concrete superstructure of 18 
Sixth Avenue, a 51-story residential 
skyscraper, has begun its ascent.

714 Main Street, Fort Worth. © Ethan Knight

Chicago firm bKL Architecture responded to 
the nationwide slowing of work due to 
COVID-19 by shifting the use of its 3D 
printers to make face shields for healthcare 
workers, an essential resource that was, and 
continues to be, in short supply. The first 
batch was delivered to healthcare workers 
on 28 March, and deliveries are now being 
made to 12 states. 

Also, in Chicago, financing was secured for 
the under-construction 60-story Salesforce 
Tower. The tower is the final piece to the 
Wolf Point Complex, which includes the 
completed Wolf Point East and West towers. 
Further North, in Evanston, the city’s first 
office high-rise in decades has been green-lit 
to rise at 605 Davis Street. The 18-story 
building could be delivered as early as 2022. 

In San Francisco, most construction sites 
were ordered to cease work temporarily due 
to the pandemic. This happened in 
conjunction with similar orders extended 
throughout the United States. Still, plans for a 
29-story apartment tower to rise in downtown 
Oakland are inching forward. The 102-meter 
residential high-rise at 1431 Franklin Street 

will sit atop a parking podium and provide 
314 units. 

In Los Angeles’ Skid Row, a mass-timber 
high-rise is being planned, which could be 
the city’s first. The Alvidrez will contain 
150 supportive housing units in a modern-
style building with offset windows and a 
white façade. 

In Atlanta, a residential tower with 
generously-spaced condominium units 
held its groundbreaking. Graydon 
Buckhead, a 22-story building with 47 units, 
will offer two- and three-bedroom units, as 
well as a single, four-bedroom penthouse. 
In a rare case of a project accelerating 
during the pandemic, an under-
construction hospital tower rushed to meet 
an earlier deadline in order to 
accommodate a surge of patients. The 
16-story Marcus Tower at Piedmont 
Atlanta Hospital was scheduled to open in 
late summer 2020, but instead reached 
completion nearly five months early. 

In Fort Worth, a nearly-century-old office 
tower is being redeveloped into a luxury 
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hotel. The retrofit will see the landmark 
skyscraper 714 Main Street decked out with 
232 boutique guest rooms; it is planned to 
open in the spring of 2021. 

In Dallas, a new residential high-rise at 1899 
McKinney Avenue is looking to incorporate 
one of the tallest walls of living plants in 
North America, with panels containing over 
40,000 plants on its exterior. Elsewhere in 
the city, at Mockingbird Station East, a 
proposed complex would bring four 
apartment towers to what are now 
transit-station-adjacent parking lots. The first 
phase of the project, which has been under 
construction for over a year, is the 
incorporation of a three-level underground 
parking garage to replace the lot’s capacity. 

The Honolulu City Council approved a 
44-story twin-tower condominium project 
at 805–919 Keeaumoku Street that is 
expected to deliver nearly 1,000 residential 
units. The 127-meter tall towers are also 
expected to include 88,000 square feet 
(8,175 square meters) of commercial space, 
a 12-story parking structure, and a publicly 
accessible park and plaza.

In Kelowna, Canada, a designer has been 
named for the mass-timber Ramada by 
Wyndham Kelowna Hotel Tower, which will 
offer 82 suites in three configurations. The 
City of Kelowna was one of the early 
adopters of British Columbia’s reformed 

APA Hotel Resort Yokohama Bay Tower, Yokohama.  
© Thirteen-free (cc by-sa)

A replica of Eiffel Tower in Tianducheng, Hangzhou, China. © MNXANL (cc by-sa)

tall-timber building code, allowing mass 
timber structures to be built up to 12 stories. 

A residential project in San Salvador 
underwent the installation of seismic 
isolators, making it the first project to have 
done so in Central America. Casa 159 will 
add 88 apartment units across 22 floors. The 
project is expected to be completed in 2021. 
 
 
Asia & Oceania 

The 180-meter, 38-story Kamiyacho Trust 
Tower has reached completion in Tokyo, 
forming a part of the 1.6-hectare Tokyo 
World Gate development in the Toranomon 
district. The tower will host a luxury hotel, 
office space, and duplex-style penthouse 
apartments. In Yokohama, one of Japan’s 
largest hotels, the APA Hotel & Resort 
Yokohama Bay Tower, has been leased out 
to Kanagawa Prefecture to accommodate 
COVID-19 patients through the end of 
August 2020. 

A 569-meter skyscraper that had been 
previously delayed will break ground in the 
second half of 2020, according to the Seoul 
city government. Rising in Gangnam, the 
Hyundai Global Business Center will serve 
as the headquarters to a major motor-vehicle 
company, and will house 18,000 employees, 
in addition to a concert hall, convention 
center, and car theme park. 

In Guangzhou, a new landmark mixed-use 
development is under construction with 
hotel, office, and residential components. 
One of the three skyscrapers, Fengsheng 
101, is planned to reach 199 meters, and will 
feature a glass façade that wraps around the 
building and forms a canopy space on the 
ground level, integrating with the podium.

In Wuhan, a new master plan involving 
multiple high-rises, centered around a 
high-speed rail station, has been approved. 
The landscape-forward Wuhan Yangchun 
Lake Business District scheme includes five 
key remediation strategies to mitigate the 
significant environmental impact that 
unplanned, rapid densification has had on 
the area’s natural resources. 

A headquarters with an emphasis on 
renewable energy is the subject of a winning 
proposal in Shanghai. Appearing as a series 
of interlocking, gleaming metal rectangles, 
the China Energy Conservation and 
Environmental Protection Group 
Headquarters would use a combination of 
thermal mass, photovoltaic panels, and other 
technologies to curb energy consumption. 

A sweeping government legislation in China 
is prohibiting “copycat” architecture. The 
measure is in reference to the many edifices 
in China that resemble European buildings, 
such as the Eiffel Tower or Arc de Triomphe. 
It has also cracked down on supertalls, 
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TRX Residences, Kuala Lumpur.  
© Lendlease Corporation TRX City Sdn Bhd.

Wisma Atlet Kemayoran, Jakarta. © Ya, saya inBaliTimur (cc by-sa)

stating that buildings over 500 meters are 
“not allowed,” and buildings over 250 meters 
should be “severely restricted.” 

A construction contract has been obtained to 
develop a residential component at the Tun 
Razak Exchange (TRX) international financial 
district in Kuala Lumpur. Consisting of two 
residential towers, at 53 and 57 stories, the 
TRX Residences would be joining the already-
complete Exchange 106, as well as another 
under-construction 71-story office tower. At 
the heart of the Setia Alam township in Shah 
Alam, is the 97-hectare Setia City, where the 
three-building complex Setia City Residences 
has launched its third and final tower (the first 
two were launched in 2016). Once completed, 
the serviced apartment buildings will each 
reach 35 stories. 

Bangkok One, a massive under-construction 
complex in Bangkok has completed a 
record-breaking mat-foundation concrete 

pour over a 33 hour-and-15-minute period. 
To complete the pour for its nine towers, 
ranging from 21–92 stories in height, 547 
trucks had to be coordinated, providing 
23,725 cubic meters of concrete.

In Jakarta, a seven-tower athlete’s village 
complex was converted by the Indonesian 
Public Works and Housing Ministry into a 
temporary hospital to treat thousands of 
COVID-19 patients. Initially, four of the towers 
at the Wisma Atlet Kemayoran were set for 
this purpose, but a few weeks later, it was 
reported that the remaining three towers 
were incorporated into the hospital to 
accommodate additional patients. 

Another sports-related tower, this time in 
Hyderabad, India, was converted into a 
hospital to treat patients. The transformation 
of the 14-story Telangana Institute of Medical 
Sciences took place in less than a month. 
After the pandemic subsides, the government 

“Social distancing not only runs up against our fundamental 
desires to interact, but also for the way we have built our cities and 
plazas, subways, and skyscrapers.”  

Michael Kimmelman , architecture critic for The New York Times, discussing the impact of COVID-19 
on urban life. From “Can City Life Survive Coronavirus?” The New York Times, 17 March 2020.

THEY SAID

plants to upgrade it into a state-of-the-art 
healthcare and research facility. 

In Melbourne, 52–60 Collins, a 26-story 
office tower that would replace two existing 
buildings, got the green light from the city. 
Also, in Melbourne, what could be Australia’s 
next tallest building was approved by the 
Victorian state government. The twisting, 
green-bedecked Southbank by Beulah 
Tower 1 is proposed to rise 354 meters above 
Melbourne’s CBD. The residential tower will 
be paired with the 251-meter Southbank by 
Beulah Tower 2, which will provide hotel and 
office functions. 

Designs for a 183-meter skyscraper as part of 
the Cockle Bay Park redevelopment in 
Sydney’s Darling Harbour have been 
revealed. The multi-scale development will 
be close to the waterfront and will include 
“village-scale” components to relate to the 
park. The designs reveal the skyscraper to 
have ceramic cladding, as a gesture to the 
Sydney Opera House.  
 
 
Europe 

A pair of mixed-use towers have received 
council approval in London’s Ealing. A 
skybridge with nine habitable floors will 
connect the towers at 4 Portal Way 
between its 26th and 34th floors, while a 
podium with a sizable hotel, retail component 
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Southbank by Beulah, Melbourne. © Beulah52–60 Collins, Melbourne. © Bates Smart

Vauxhall Cross Island, London. © Slashcube / Zaha Hadid Architects

4 Portal Way, London. © Mozses

and some office space will link them at their 
respective bases.

Also in London, sited across from the 
Vauxhall underground station, the Vauxhall 
Cross Island mixed-use proposal has 
received approval to move forward. The 
scheme, lauded as potentially being a new 
gateway for Vauxhall, consists of a two-
tower development that would deliver 257 
apartment units; office, retail, and hotel 
space; and a new public square. 

In the London borough of Islington, a 
1960s-era concrete skyscraper is being 
stripped back to its concrete skeleton in 
order to be extended upwards by 13 stories, 
receiving a dual-core replacement. Finsbury 
Tower, reborn as the office project Hylo, is 
set to be completed in 2021. 

Work to build 152 affordable homes on the 
banks of the River Avon in Bristol is 
expected to start in the coming months. 
The £50 million (US$57 million) Bath Road 
Development will be made up of 112 
shared-ownership homes and 40 
affordable units.

In Cork, Ireland, work on a new 15-story 
office tower, called Prism, has kicked off in 
the city’s Docklands regeneration area. The 
project is slated to complete in 2021, when 
it will deliver 5,600 square meters of grade-A 
office space to the city.
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Tese, Saint-Etienne. © Elithis

Bath Road Development, Bristol. © Darcstudio

rise in France starting later this year. Both 
rising to 18 stories, Arsenal New Tea is 
planned for Dijon, and Tese is planned for 
Saint-Etienne. The buildings aim to save 
tenants around €1,600 (US$1,757) per year 
on energy costs, compared to the average 
French family.

In Sliema, Malta, a proposal for the Fort 
Cambridge Tower has undergone a design 
update, reducing in height from 40 to 31 
stories. The design was also changed from a 
stepped, pyramidical structure to a 
rectangular, pencil-shaped development 
rising above the city’s skyline, 
complementing the 28-story Townsquare 
Tower near Villa Drago.

In Rotterdam, a steel-and-concrete 
apartment block has been built on top of an 
abandoned warehouse dating from 1922. 
Dubbed Fenix I, the project is part of a wider 
regeneration plan for the Rijnhaven district. 

A 15-story mixed-use building topped with 
a sculptural wooden crown has been 
proposed in Göteborg. Dubbed Kromet, 
the hybrid timber-and-concrete building’s 
many peaks will rest upon an open, 
permeable base. 

Eastern Europe has seen a notable surge in 
high-rise buildings. Even amid pandemic-
related construction slowdowns, a mix of 
office and residential complexes are 
underway. A four-tower residential estate in 
Minsk, Belarus, has started construction in 
the Sovetskaya district, near the Cnianskoe 
reservoir. The 4 Sezona complex consists of 
four 16-story blocks, and is being developed 
on a former estate of wooden houses. 

On the banks of the Danube River in 
Bratislava, the 168-meter Eurovea Tower is 
under construction, as part of the Eurovea 
City complex expansion, which could 
include six towers in total. When completed 
in 2023, it could be Slovakia’s tallest building. 

In Russia, a copper-clad headquarters with 
two-story office modules in Yekaterinburg 
is approaching completion. RMK 
Headquarters’ façade features triangular 

“The tall building is not 
going away, and it should  
be possible to use a balcony 
for fresh air and social, 
visual connections.”  

Jeanne Gang, Founding Principal, Studio 
Gang, speaking at the New Cities webinar, 
“The Big Rethink: Live Discussions on Cities 

After COVID-19”, 7 April 2020.

THEY SAID

Projects all over the world have been 
impacted by the COVID-19 pandemic. Italy 
saw an unprecedented surge of cases, 
driving the difficult, but necessary decision 
to halt construction on Torre Milano in 
Milan, until conditions improved. 

A pair of “energy-positive” towers that aim to 
channel renewable energy back into the 
grid to offset tenant energy bills are set to 
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Eurovea Tower, Bratislava. © JTRE

Kromet, Göteborg. © TMRW

panels of bronze-colored steel, each 
spanning the height of an interior module.

The third tower of the Generation Park 
complex is well underway in Warsaw. 
Adding to existing towers Generation Park 
X and Generation Park Z, the Generation 
Park Y tower will be the tallest of the three, 
and is slated to reach 37 stories once its 
construction wraps up. 
 
 
Middle East & Africa 

A hexagonal tower in Jerusalem’s center has 
been approved by the Jerusalem District 
Planning and Building Committee. The 
30-story Jerusalem of Gold Iconic Tower will 
combine office and commercial functions on 
the lower floors and residences on the 
upper floors. 

In Cape Town, an 18-story residential 
high-rise with a Ferris Wheel structure was 
approved by the local court. Retail, office 
space, and 310 basement parking bays 
would be included in the 92–108 
Buitengracht Street development.

A supertall building, sprouting 50 kilometers 
east of Cairo, has topped off. The 385-meter 
Iconic Tower, which began construction in 
2019, is slated to be part of a 20-tower 
influx as part of Egypt’s new administrative 
capital city. 

In Dubai, the 18-story, 479-unit Aura 
building reached completion, offering up 
329 studios, 87 one-bedroom apartments, 
and 43 two-bedroom apartments. Amenities 
in the building will include two swimming 
pools, a gym, concierge service, covered 
parking, and a podium level with over 
9,000 square feet (840 square meters) of 
retail space. 

For all the latest news on tall buildings, 
urban development, and sustainable 
construction from around the world, go to:  
ctbuh.org/global-news

Iconic Tower, Cairo. © Dar al-Handasah (Shair & Partners)
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The Three-Dimensional Urbanism of  
Raffles City Chongqing 

Case Study: Raffles City Chongqing, Chongqing

Figure 1. The context for the Raffles City project is Chaotianmen Square, the converging point of the Jialing and Yangtze 
rivers. It was critical for the project to provide multi-layered, multi-modal transportation connections. © Safdie Architects

Introduction

While centuries old, Chongqing is 
experiencing unprecedented growth and 
regeneration that demands thoughtful 
solutions to increased density and 
mega-scale projects. It is a city unmatched 
in scale and population, but inherently 
humane. The undulating topography of the 
region creates intimate pockets of public 
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space at many different elevations, 
overlooking one another and the city 
beyond. This three-dimensional urbanism is 
the defining characteristic of Chongqing, 
and has been embraced and perpetuated 
by the Raffles City Chongqing (RCCQ) 
mixed-use development. RCCQ is both 
intimately connected to the urban fabric of 
the city and an outlier—presenting a new 
kind of urbanism capable of dealing with 
increased density in a humane and 
considered manner.

Diverse program elements are distributed 
across RCCQ’s eight towers, designed to 
maximize access to daylight and provide 
unblocked views. Soaring above the park 
and retail galleria, the positioning of the 
towers follows the parcels established by 
the layout of the retail gallerias, thereby 
creating a series of “urban windows” that 
preserve vistas from the city through the 
project, to the rivers and the mountain 
ranges beyond.  
 
 
Connection to the City

With no option of expanding the width or 
capacity of existing roads, or ability to add 
new roads to reach the project, integrating 
RCCQ into an already dense urban peninsula 
required a new, innovative traffic solution 
(see figures 1 and 2). Maximizing the use of 

Christopher Mulvey

Abstract

Resembling a fleet of sailing ships on the river, Raffles City Chongqing (RCCQ) 
symbolizes both the city’s noble trading past and its future as one of China’s 
largest economic centers. Located at the confluence of the Jialing and Yangtze 
Rivers, RCCQ is a vibrant mixed-use development situated at the apex of the city’s 
peninsula. Occupying 9.2 hectares of land, the project includes eight “super 
structures,” a retail podium with a multi-modal transit hub, and an entirely 
reconceived transportation system. Bridging across four of the development’s 
towers is a nearly 300-meter-long enclosed skybridge, with more than 15,000 
square meters of amenities.

Keywords: Mixed-Use, Skybridge, Urban Design
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Figure 2. View of the eight-tower project from the south, with the retail podium and rooftop park visible at bottom. © Arch-Exist Photography 

the riverfront roads, cars are allowed access to 
the development without burdening the 
upper city roads through new connections 
between the upper city and the river roads. 
The primary roads approaching the site are 
diverted around the project, connecting 
traffic from the upper city down to the 
riverfront roads that encircle the retail galleria. 
In the original position of these primary roads, 
pedestrian thoroughfares continue through 
the project, traverse the 30-meter elevation 
drop across the site, and stitch the city back 
to the historic Chaotianmen Plaza and the 
convergence of the Yangtze and Jialing Rivers 
(see Figure 3). 

“The primary roads approaching the site 
are diverted around the project. Pedestrian 
thoroughfares replace these roads, traverse 
the 30-meter elevation drop across the site, 
and stitch the city back to the historic 
Chaotianmen Plaza.” 
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The elevation of the perimeter riverfront 
roads is one floor below the first retail level. 
In addition to providing drop-offs for the 
four residential towers, the riverfront roads 
are connected by a “through road” that is 
positioned directly below the northern 
east-west retail galleria. Directly accessible 
from the “through road” are five 
independent drop-off areas, each 
connecting to the main programs of the 
development—office, hotel, retail, serviced 
apartments and residences.

The five-story retail galleria was conceived 
as an extension of the city (see Figure 4). 
Located in one of the world’s fastest-
growing and densest cities, in an area 
scarce with public parks, RCCQ takes 
advantage of the topography of the city—
the roof of the retail galleria is at the level 
of the district’s higher-elevation streets—to 
provide over 45,000 square meters of green 
space, outdoor amenities and community 
gathering spaces within the heart of the 
city (see Figure 5). 

The expansive public park and civic plaza 
showcase lushly landscaped gardens, a 
central cascading water feature, large-scale 
public sculptures by notable Chinese 
artists, and prominent event space 

Figure 3. The project section incorporates a 30-meter level change from waterfront to city, with a 24-hour path provided through the podium. © Safdie Architects

Figure 4. The central staircase of the retail podium is part of a public right-of-way through the project.  
© Courtesy of CapitaLand China
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overlooking Chaotianmen Plaza. Private 
residential gardens feature terraces and 
infinity pools, with spectacular panoramic 
views towards the rivers below. Residential 
tower units include individual garden 
terraces —providing residents a rare 
opportunity for personal green space within 
the city. 

Drawing inspiration from Chongqing’s very 
unique “梯坎” or “stair terrace” characteristic, 
a 24-hour, publicly accessible grand staircase 
cascades through the five levels of the 
galleria to connect directly to Chaotianmen 
Square. The prominent and historically 
significant site was once home to the city’s 
most important gateway and the imperial 
entrance to the city, Chaotianmen.

Even prior to its completion, RCCQ has been 
a catalyst for widespread revitalization in 
Chaotianmen district. A major part of the 
revitalization is the reconnection of the city 
to Chaotianmen Square, which was 
traditionally a famous downtown landmark, 
crowded with tourists, residents and 
shoppers. Prior to RCCQ, Chaotianmen 
Square had become increasingly 
underutilized and difficult to access, due to 
uncoordinated development in the 
surrounding area. Now, Chaotianmen Square 
can be accessed directly from RCCQ’s retail 
podium and new multi-modal transit hub, 
including: metro, bus, and ferry terminals 
and over 3,000 new parking spaces. The 
square has once again become an extension 
of the city and a vibrant public space.  
 
 

Towers

An ensemble of eight towers contains a 
mixture of office, residential, hotel and public 
amenities. The two northern towers, directly 
overlooking Chaotianmen Plaza and the 
convergence of the rivers, are the 
development’s tallest, at more than 350 
meters above the plaza. One contains luxury 
residential units, the other prime office 
space, up to the level of the glass-enclosed 
skybridge—“The Crystal”—where it 
transitions to a hotel. The four towers, which 
rise to a height of 256 meters and support 
The Crystal, include a dedicated office tower 
and an office/serviced apartment tower in 
the center—which are flanked symmetrically 
by residential towers. The two freestanding 

Figure 5. The rooftop of the podium functions as a public park, providing a visual connection between city and waterfront. © Arch-Exist Photography 
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Figure 6. Program diagram of Raffles City Chongqing. © Safdie Architects

residential towers, each 235 meters in 
height, complete the prow-like arc (see 
Figure 6). The north side of the towers 
features a “sail” screen, curved to create a 
billowing effect, that provides uniformity  
to the façade and filters daylight for the 
residents and office workers. 
 
 
Riverfront Site 

The unique site location at the confluence 
of the two rivers, with a higher ground 
towards the South and generally poor soil 
conditions, presented major challenges 
during construction. Contending with the 
annual flooding season of July to 
September, when the basement levels 
would fall below the flood level, the 
construction team was limited to a period  
of nine months to demolish the existing 
riverfront roads (which acted as a natural 
flood barrier during excavation), complete 
the anti-slip piles, and build up the 
permanent basement flood walls. 
Submerged technology was required to 
carry out some of the piling to overcome 
water seepage issues, and a deep temporary 
retaining wall system had to be utilized  
to hold back the 40-meter high southern 
bank and the lowest basement level.  
 

Figure 7. The Crystal skybridge incorporates, from left to right, a cantilevered, shaded observation deck with a glass bottom; a conservatory of trees; a clubhouse with gym and 
infinity pool; a plaza with food trucks, connecting to a skybridge containing a hotel lobby; several restaurants and lounges; and a second observatory and cantilevered deck.  
© Safdie Architects
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The Crystal

Beyond engaging the public at the street 
level, the development also draws the 
public into the highest levels of the project 
offering an array of public spaces within The 
Crystal’s observatory garden and viewing 
platform. The Crystal, a nearly-300 meter-
long “horizontal skyscraper” stretching 
across four of the development’s eight 
towers, houses 15,000 square meters of 
facilities, including gardens, restaurants and 
bars, event spaces, a residential clubhouse, 
infinity pool, hotel lobby and public 
observatory with unobstructed views of the 
confluence of the rivers through a glass-
bottomed, open-air viewing deck (see 
figures 7 through 10).

Made up of a continuous steel structure 
weighing 12,000 tons (equivalent to that 
which supports the Eiffel Tower), enclosed 
with a “concertina” curtain wall comprised of 
roughly 3,000 glass panels and close to 
5,000 aluminum panels, the construction of 
The Crystal was a formidable challenge. The 
feat lay not just in the technical nature and 
precision of the construction, but also in 
planning and executing the logistics in such 
detail that critical works could meet all 
project targets, all within a severely 
constrained site. 

Figure 8. The western end of The Crystal skybridge, showing the substantial trees and observation deck cantilevered off the top of Tower 2. © Courtesy of CapitaLand China

Figure 10. View of the interior of The Crystal’s public observatory. © Arch-Exist Photography

Figure 9. Patrons enjoy the view from the glass-bottomed western observation deck. © Arch-Exist Photography
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The Crystal was divided into nine segments, 
assembled concurrently for efficiency. To 
avoid installation of the curtain-wall 
underbelly at height, the system was 
pre-assembled on the podium roof, for both 
safety and ease of construction. The 
segments between the towers were 
individually lifted by hydraulic jacks to their 
final positions (see figures 11 and 12). 

Simultaneously, as the façade was being 
closed, 110 trees (some as high as 9 meters) 
that had been acclimatized in a nursery on 

Figure 12. Glass panels are affixed to the arch atop The Crystal skybridge. © Safdie Architects

Figure 11. View of the “concertina” shell of The Crystal skybridge under construction, after the supporting truss had been jacked into place. © Safdie Architects

the city outskirts of Chongqing for over a 
year, were hoisted and transplanted into the 
Conservatory portion of the skybridge (see 
Figure 13). 
 
 
Sustainability

A development the size of Raffles City 
Chongqing required that sustainability be 
addressed at an urban scale. The integration 
of comprehensive green development 
solutions and sustainable practices as a core 

part of the design solution included 
strategies for water efficiency, energy 
optimization, material resources and indoor 
air quality. 

The project incorporated integrated 
rainwater management to reduce storm 
water runoff by 25 percent, thereby 
minimizing impact to natural hydrology. To 
assure energy efficiency, the building 
management system (BMS) monitors and 
controls equipment, further reducing 
energy consumption. The project also 
implemented large temperature-difference 
chilled water loops, HVAC heat recovery and 
demand-control ventilation.

The district cooling and heating system, 
RCCQ’s key energy-saving tool, services an 
area of 1.6 million square meters (hotel, 
serviced apartments, office and retail) with  
air conditioning. 

Delivered via an integrated underground 
pipe network, the system achieves energy 
cost savings of about 50 percent against 
standard chiller systems. In the long run, 
this will generate about SGD 30 million 
(USD 21.5 million) in utility cost savings 
over 20 years—which will in turn benefit 
RCCQ tenants.

To improve the environmental quality, the 
project’s minimum-efficiency reporting 
value (MERV)-13 filters have reduced PM2.5 
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Total Floor Area: 1.1 million m2 
Primary Functions: T1, T2, T3N, T5, T6: 
Residential, Retail; T3S: Office, Retail; T4N, 
T4S: Hotel, Office, Retail  
Owner/Developer: CapitaLand Limited 
Architects: Safdie Architects (design); 
Chongqing Architecture and Design 
Institute (architect of record); P & T Group 
(architect of record) 
Structural Engineers: Arup (design); 
Chongqing Architecture and Design 
Institute (engineer of record) 
MEP Engineers: WSP (design); P & T Group 
(engineer of record) 
Main Contractors: China Construction 
Eighth Engineering Division; China 
Construction Third Engineering Bureau  
Co., Ltd. 
Other CTBUH Member Consultants:  
ALT Limited (façade); Arup (civil, fire, 
geotechnical, LEED, sustainability); 
Brandston Partnership, Inc. (lighting);  
CL3 Architects Ltd (interiors); Rider Levett 
Bucknall (cost, quantity surveyor); RWDI 
(wind); Safdie Architects (interiors);  
Other CTBUH Member Material Suppliers: 
Jotun (paint/coating); KONE (elevator)

“As the façade was 
being closed, 110 
trees (some as high as 
9 meters) that had 
been acclimatized in 
a nursery on outskirts 
of Chongqing for 
over a year, were 
hoisted and 
transplanted into the 
Conservatory portion 
of the skybridge.” Figure 13.More than 100 trees were planted in The Crystal, including these alongside the infinity pool.  

© Safdie Architects

induction by 75 to 90 percent. Additionally, 
with an effective construction management 
strategy, RCCQ managed to reduce 
construction waste by more than 75 percent 
against a conventional approach, adopted 
over 20 percent recycled-content materials 
and utilized 30 percent regional material.  
 
 
Conclusion

Delivered in a single phase in only eight 
years, the size, scale and complexity of the 
development is a staggering example of 
construction ingenuity and exceptional 
design. With a total investment of RMB24 
billion (USD 3.4 billion) and a construction 
floor area of 1.1 million square meters, the 
development is also CapitaLand’s largest 
Raffles City development to date. 

By addressing the specificities of local 
climate and integrating historically grounded 
cornerstones of community—park, street 
and piazza—into a continuum of public 
experience in three dimensions, the 
urbanism of RCCQ creates communities, 

fosters engagement and connections not 
previously achievable in dense urban centers. 
It posits a new urban vision to enhance the 
quality of life for the rapidly densifying 
21st-century world.  
 
 
Project Data

Completion Date: 2020 
Height: Tower 1, 234.5 m

Tower 2, 255.6 m 
Tower 3 North, 354.5 m 
Tower 3 South, 255.6 m 
Tower 4 North, 354.5 m 
Tower 4 South, 255.6 m 
Tower 5, 255.6 m 
Tower 6, 234.5 m

Stories: Tower 1, 58, 3 below
Tower 2, 57, 3 below 
Tower 3 North, 79, 3 below 
Tower 3 South, 48, 3 below 
Tower 4 North, 79, 3 below 
Tower 4 South, 51, 3 below 
Tower 5, 58, 3 below 
Tower 6, 58, 3 below

Total Ground Area: 92,000 m2 
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Better Public Spaces: Developing Environmental 
Guidelines for the City of London

Urban Design

Introduction

Growing urban populations require 
additional infrastructure, which, in already 
densely populated areas, frequently means 
taller buildings. In London alone, more than 
200 tall building projects have been built or 
initiated construction in the past 10 years 
(CTBUH Skyscraper Center 2020). Although 
the benefits of such structures are many, 
they can have detrimental environmental 
impacts on their surroundings, such as 
altering wind patterns in the area, reflecting 
or limiting sunlight, and other undesirable 
changes to the environment. This paper 
provides a summary of a holistic study to 
address such environmental challenges in 
the City of London context, with the aim of 
improving the health and well-being of 
cities worldwide.  
 
 
Environmental Challenges

Also known as the Square Mile, the City of 
London on the north bank of the River 
Thames has been a leading global financial 
center for centuries. With a tapestry of 
medieval passageways and streets, the City 
did not feature many tall buildings until the 

Abstract

The City of London is expected to see a significant growth in the number of tall 
buildings in the next decade, with several tall buildings nearing completion and 
many more in the planning and construction pipeline. These buildings inevitably 
have some impact on their environment, which can be challenging to resolve, 
particularly in the context of the narrow medieval streets criss-crossing the City. 
To address this challenge, the City planning team decided to embrace advanced 
modeling tools to carry out detailed evaluations of wind microclimate, 
overshadowing, air quality and thermal comfort conditions across the entire 
City. This paper provides a summary of the approach and outcomes of these 
environmental studies, which have culminated in the development of UK’s first 
guideline on wind microclimate studies, and a new thermal comfort guideline to 
be published in Summer 2020. 

Keywords: Microclimate, Pedestrian Safety, Public Space, Thermal Comfort

1980s, when planners set aside an area 
known as the Eastern Cluster for the 
development of tall towers to meet the 
growing need for office space in the 
borough. Since then, the Eastern Cluster 
has become home to a number of 
skyscrapers synonymous with the financial 
prowess of London, with many others 
either approved or under construction  
(see Figure 1).

However, placing modern high-rise towers 
within the narrow streets of the City is not 
an easy task; the challenging site constraints 
often dictate a sophisticated approach to 
design, and can limit the amount of public 
spaces that can be created at ground level. 
Tall buildings can also have severe impacts 
on their surroundings, as demonstrated by 
one particular building soon after its 
completion, a 36-story high-rise at 20 
Fenchurch Street, also known as “the 
Walkie-Talkie.” Located on the edge of the 
Eastern Cluster, this structure resulted in 
unexpected and quite dramatic wind and 
solar effects on the local area soon after 
construction. This led City planners to seek 
insight into the potential effects of other 
proposed structures, to avoid this type of 
adverse effect from future development.

Gwyn Richards
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As the City is growing, it is also undergoing a 
cultural shift. Traditionally, this part of London 
has been filled with historic buildings that for 
centuries served as the trading center of 
London, with guild halls, coin exchangers, and 
the like. Now, however, the demographic of a 
typical City dweller continues to change, as 
the City becomes home to a wider array of 
modern firms, with users demanding 
high-quality public spaces. Added to this is 
the growing scientific evidence indicating 
significant health and well-being benefits of 
high-quality outdoor public spaces (Korpela et 
al. 2014). Like many other cities around the 
world, the quality and value of public spaces is 
a paramount consideration for City planners.  
 
 
Improving the Knowledge Base

All tall buildings in the City require a planning 
application, which is accompanied by various 
environmental assessments, including wind 

microclimate, sunlight/daylight yields, and air 
quality. These environmental effects are 
traditionally captured in separate chapters of 
a planning application, often conducted by 
different consulting firms, limiting the ability 
of the planners to evaluate the combined 
impacts of different environmental factors. 
Also, there were no established technical 
guidelines on how some assessments, such as 
wind microclimate, should be carried out in 
London, even though these types of studies 
have been carried out to support planning 
applications for decades. 

With the advanced modeling and analytical 
tools available to the design community 
today, it is now possible to predict and 
account for numerous environmental effects 
of a new building at the same time. But even 
more importantly, designers now can go 
beyond considering individual structures, to 
consider the collective effect of a group of 
buildings on the microclimate, which may 

yield quite different insights than solely 
considering the effects of individual buildings. 
Such higher-level modeling and analysis 
enable the consideration of many more 
“what-if” scenarios, allowing designers and 
planners to optimize both urban planning 
and building design.  
 
 
Wind Microclimate

The first phase of the study focused on the 
effects of wind microclimate on pedestrian 
comfort. There are primarily two types of tools 
used in the industry for assessing wind 
microclimate; namely, wind tunnel testing 
and computational fluid dynamics (CFD). 
Within these two categories, there are further 
variations in the types of testing and CFD 
methodologies used by different consultants. 
This lack of consistency created challenges in 
the way such studies were being conducted 
and interpreted. 

Figure 1. Eastern Cluster of skyscrapers in the City of London. © James Burns, City of London
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are limited in the number and positioning of 
sensors that can be placed around a site, with 
some variability in the equipment and 
experience of different wind tunnel users. It is 
clear that combining CFD and wind tunnel 
testing provides a far more comprehensive 
picture of the wind microclimate than could 
be achieved by using one tool on its own. In 
fact, for a tall building, it is ideal to initially use 
CFD methods to gain an understanding of 
key flow features, validate the CFD results 
against early-stage wind tunnel tests to 
confirm gust effects, and then use CFD or 
wind tunnel testing to optimize the building 

geometry. Using the two tools together also 
allows the optimization of wind mitigation 
measures, which ultimately reduces costs and 
unattractive additions to buildings.

But the choice of method used for the study 
is not the only parameter affecting the quality 
and consistency of wind microclimate 
studies. In fact, there are a number of other 
factors that could lead to much larger 
uncertainties in results, compared to typical 
differences between wind tunnel and CFD 
studies, including the following;

• Wind climate statistics (directionality, 
probabilistic distribution of wind speeds);

• Number and selection of wind directions 
simulated;

• Oncoming boundary-layer wind profiles 
(both mean and gust), and the uniformity 
of these profiles across test areas;

• Extent and detail of surrounding 
buildings;

• Level of surface detail incorporated into 
the proposed building(s);

Figure 2. A comparison of wind comfort conditions around the Eastern Cluster, as obtained from CFD simulations (continuous color contours) and wind tunnel tests (discrete color-
coded dots). © RWDI

“A key feature of the new London 
microclimate guidelines is the requirement 
to use both CFD and wind tunnel methods, 
carried out by independent consultants.” 

Initially, a comparative study was carried out 
using detailed wind tunnel tests for the 
Eastern Cluster and a commonly-used and 
economical CFD method called Reynolds 
Averaged Navier Stokes (RANS). In Figure 2, 
the color contours represent the results of 
RANS simulations, while the color-coded dots 
indicate the results from wind tunnel sensors. 
While RANS models provide information 
everywhere throughout the model, such 
models are not as precise in simulating gusts 
of wind as the large eddy simulation (LES) 
method or wind tunnel testing (Blocken 
2015). On the other hand, wind tunnel tests 
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• Local ground-level obstructions, e.g., 
landscape features and public furniture;

• The type of CFD method (RANS, URANS, 
LES), the mesh density and turbulence 
modeling techniques;

• Wind tunnel model accuracy, probe 
density and instrumentation quality.

It is clear that having consistency in some of 
these input parameters can greatly reduce 
the variability of uncertainties in wind 
microclimate studies. For example, Figure 3 
compares the wind comfort conditions 
across the Eastern Cluster for several 
scenarios, firstly using a CFD study with a 
different number of wind angles included, 
and secondly using a wind tunnel test with 
long-term weather statistics from different 
airports around London. As can be seen, the 
selection of weather data also makes a big 
difference to wind simulation results. The 
number of wind directions is seen to have a 
lesser effect for the geometry of the 
buildings shown here, but for some buildings 
with very sharp corners, the number and 
selection of wind directions can significantly 
change the location and magnitude of wind 
accelerations around the corners. 
 
 
The Wind Microclimate Guidelines 

The second phase of the study involved the 
development of the UK’s first-ever wind 
microclimate guidelines. Two workshops 
were conducted with key firms in the 
industry—including AECOM, Arup, BMT, 
BuroHappold, BRE, RWDI, Wirth Research 
and WSP—to solicit input on methodologies 
and technical parameters. The resulting 
guidelines, published in August 2019 (City of 
London 2019) provide a consistent set of 
weather statistics, require the simulation of 
36 wind directions, stipulate the level of 
detail required in CFD and wind tunnel 
models, and set out a coherent approach for 
presentation of results. A key feature of the 
new guidelines is the requirement to use 
both CFD and wind tunnel methods—to be 
carried out by independent consultants—
for a comprehensive understanding of wind 
microclimate around tall buildings (see 
Figure 4). The guidelines also include more 

Figure 3. Wind comfort conditions at the intersection of Bishopsgate and Leadenhall Street with (a) different number 
of wind angles and (b) different wind climate statistics. © RWDI

Figure 4. Flow visualization showing the so-called “huddled penguin effect” that is created by the collective impact of 
all tall buildings (top). The City of London model at RWDI’s wind tunnel (bottom). Both types of models are now used 
to substantiate the City’s microclimate guidelines. © RWDI

Gatwick Heathrow Stansted
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stringent comfort criteria and a review of 
wind effects on cyclists for the first time in 
the UK. It is noted that the guidelines can 
be easily adapted to other locations, and it 
is hoped that other cities worldwide will 
adopt similar approaches to wind 
microclimate studies.  
 
 
Overshadowing and Thermal Comfort

While wind is one of the primary factors 
influencing outdoor comfort in colder 
northern European climates, it is not the 
only factor. In fact, sunlight, noise, air quality, 
visual aesthetics and many other subjective 
factors also play a part in the quality of the 

outdoor amenity. To enrich the planners’ 
ability to review outdoor comfort more 
holistically, phases 3 and 4 of the study 
focused on solar and thermal comfort 
aspects, respectively.

The solar study provided an understanding 
of the overshadowing effects of tall 
buildings. As one would expect, some parts 
of the City enjoy ample sunshine, while parts 
of the Eastern Cluster receive almost no sun 
at all. Using a detailed solar study, one could 
also determine the maximum allowable 
height before a building on a given site 
would result in loss of light for the residential 
dwellings in its vicinity, which helps define 
possible growth scenarios for the City. 

The results of the solar study were then 
combined with wind microclimate 
conditions and ambient climate parameters 
such as temperature and humidity. This is 
often referred to as a “thermal comfort 
simulation” and provides a more 
comprehensive understanding of outdoor 
comfort, compared to studies that focus on 
one environmental parameter at a time. 
There are several different thermal comfort 
criteria with varying degrees of complexity. 
The Universal Thermal Climate Index 
(UTCI)—developed by the European 
Cooperation in Science and Technology 
(COST) 730—had the goal of creating a 
thermal comfort metric that could be 
applied in a wide range of climate scenarios 
(Fiala, Dusan et al. 2012). This metric was 
selected for the guidelines due to its 
open-source nature and computational 
efficiency, and because it does not require 
additional inputs for an individual’s clothing 
and activity level. While these simplifications 
are not always desirable, for a temperate 
climate like London they are reasonable, and 
also enhance the consistency of the 
methodology, which is important for 
planning. Figure 5 shows the thermal 
comfort ranges of UTCI, and the predicted 
midday thermal comfort conditions in the 
City during summer and winter seasons. 

Close inspection of the thermal comfort 
ranges and discussions with the City of 
London planning team members—who are 
familiar with the comfort and popularity of 
various locations across their borough—
highlighted several surprising results. For 
example, some of the well-known areas 
around St Paul’s Cathedral and Finsbury 
Circus Gardens have “moderate heat stress” 
conditions during summer when using the 
standard UTCI classification, but City 
planners considered these to be some of 
the most sought-after areas during warmer 
months. Similarly, many parts of the Eastern 
Cluster are observed to be in the “slight cold 
stress” category during winter when using 
the standard UTCI categorization, even 
though City dwellers continue to utilize 
public spaces frequently on calm, sunny 
days in these months. Another issue raised 
by the City planners was the lack of Figure 5. UTCI comfort conditions in the Square Mile during summer (top) and winter at midday (bottom). © RWDI
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granularity in the UTCI results. Average 
conditions are generally the same for large 
swaths of the City, which does not provide 
the ability for planners to evaluate comfort 
variations on a more local level. These 
observations suggested the need to use a 
different comfort classification approach for 
the specific requirements in London.

For planning purposes, it is the change in 
thermal comfort caused by a proposed 
building which is important to quantify, 
which requires a more granular use of the 
UTCI criteria. Several studies (Reinhart et al. 
2017, Binari 2020) have shown that the 
standard UTCI categorization of no thermal 
stress can be overly strict, even in temperate 

climates. As such, based on a review of the 
meteorological data and review with 
planners and locals, a UTCI range of 0 to 32°C 
was found to provide reasonable 
descriptions of which spaces were 
considered attractive. Spaces are then 
classified based on the frequency of 
occurrence within the target range. Figure 6 
shows the comfort categorization developed 
for the City that not only provides a more 
granular description of thermal comfort 
conditions, but is more in-line with the 
expectations of City planning team members 
who were familiar with general comfort 
conditions in parts of their borough. The 
criteria used for the classification—color-
coded to be suitable for people with most 

types of color vision problems—uses the 
percent of time that the conditions are in the 
UTCI range of 0–32°C as a descriptor of 
comfort, as summarized in Table 1. As would 
be expected, windy and/or shady areas tend 
to have lower comfort ratings, while 
sheltered, sunny spots have the best comfort 
conditions. Comparing the classifications of 
pedestrian spaces with and without the 
proposed building allows for easy 
identification of spaces where thermal 
comfort is negatively (or positively) affected 
by the building.

Currently the project team is using the 
modified comfort classification approach 
during the development of new Thermal 

Figure 6. Contour plot showing the thermal comfort conditions, using the modified UTCI categorization developed for the City of London. © RWDI

Category Percent of Hours with 
Acceptable UTCI Description Color 

All Season Sedentary ≥90% in each season Appropriate for sitting uses year-round (e.g., parks) Green

Seasonal Sedentary
≥90% spring-autumn AND 
≥70% winter

Appropriate for sitting uses during most of the year  
(e.g., temporary outdoor dining)

Purple

Short-Term Sedentary ≥70% in all seasons
Appropriate for short duration and/or infrequent sedentary use  
(e.g., bus stops, entrances)

Cyan

Transient
≥70% spring-autumn AND 
≥50% winter

Appropriate for public spaces where people are not expected to linger  
(e.g., pavements, cycle paths)

Orange

Thermally Uncomfortable
<50% in winter OR 
<70% in any other seasons

Not appropriate for regular comfortable pedestrian use without mitigation Red

Table 1. Thermal Comfort Guidelines developed for the City of London through the authors’ research. © RWDI
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Comfort Guidelines for the City, in 
consultation with an array of international 
engineering firms (AECOM, Chris Twinn 
Sustainability, Hilson Moran, Ramboll, 
Thornton Tomasetti, Wirth Research and 
WSP). When launched in summer of 2020, 
these were to become the UK’s first 
planning guidelines focusing on the 
comfort of pedestrians in external spaces, 
providing a platform for the City to 
safeguard the quality of its public spaces. It 
is noted that this first edition of the Thermal 
Comfort Guidelines was aimed at raising 
increased awareness of thermal comfort in a 
planning context, and allowing a wider 
range of consultancies to develop tools for 
this type of study. Therefore, the guidelines 
intentionally utilize simplifications, including 
the use of “typical” meteorological year files 
as an input, simplified mean radiant 
temperature calculations that ignore 
specular reflections, thermal mass and 
radiant effects, and omission of urban heat 
island or climate change variabilities. 
However, the current approach still provides 
useful feedback to planners by focusing the 
analysis on evaluating the aspects of a 
building that are better-defined at the early 
planning stage (i.e., massing) as opposed to 
aspects which are often less developed (e.g., 
materiality and landscaping). It is expected 
that future versions of the Thermal Comfort 
Guidelines will include a wider array of 
simulated physics, and potentially 
modifications to the categorization of 
spaces informed by scientific literature and 
user surveys within the borough.  
 
 

Advances in Climate Modeling

The project team is continuing to expand 
the assessment of environmental effects in 
the City by focusing on other parameters 
that affect the health and well-being of 
users. A computational air-quality study for 
the Eastern Cluster is currently underway—
conducted in collaboration with University of 
Southampton, the study leverages high-
performance computing to understand the 
impact of tall buildings on traffic-generated 
pollution. As tall buildings can significantly 
change the wind flows in their vicinity, it is 
expected that they will have an influence on 
the distribution and concentration of 
pollutants in urban street canyons. 

In the longer term, the team is aiming to 
holistically assess climate change impacts, 
heat island effects and other environmental 
factors (e.g., noise) in future phases of the 
project. Other advancements could also 
include utilizing open-source tools such as 
Geographic Information Systems (GIS) and/
or open-source gaming technology to freely 
share the output of such studies with the 
public, to facilitate further research and 
collaboration on this important topic. 
 
 
Concluding Remarks

The City of London embodies the typical 
characteristics of a major city center, with 
crowded, narrow streets, a tapestry of 
important and historic buildings, and a 
continued need for new high-rise office 
towers. The combination of these factors 

demands a high-quality approach to the 
design of tall buildings, particularly in the 
evaluation of environmental effects, which 
can be significant.

In this project, advanced modeling tools 
were used to investigate the environmental 
impacts of tall buildings, with the aim of 
allowing City planners to proactively plan for 
future changes in the City’s skyline. In 
parallel, robust guidelines have been and 
continue to be developed, providing 
consistent, high-quality environmental 
assessments. The technology is reaching a 
point where environmental disciplines no 
longer need to be handled separately from 
each other, and a holistic approach to 
design is possible and desirable. The 
combined influence of these initiatives 
allows the City planning team to safeguard 
the quality of external public spaces in the 
borough, which continues to be critically 
important for the amenity and well-being of 
City dwellers. The knowledge gained 
through this study can be applied to other 
major city centers in the world, particularly 
to provide robust guidelines for 
environmental assessments, and digital 
modeling tools to evaluate the impact of 
large developments.  
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Introduction

The construction industry plays an extremely 
important role in many countries’ economies. 
As such, while construction projects 
significantly contribute to national economic 
development when successfully completed, 
these projects may tremendously jeopardize 
those economies when they fail (Shah 2016). 
Therefore, it is vital to minimize or avoid 
negative risks and complete projects on 
time, within budget and at the desired level 
of quality and safety, which can be 
summarized as key success indicators (Patil & 
Bhangale 2016).

Abstract

High-rise projects routinely suffer from delays and cost overruns, which can result in 
severe economic consequences, or even failure to complete. The lack of risk 
assessment, from the perspective of project management, is one of the key 
contributors to the problem. This research aims to assess the risk factors to high-rise 
building construction in the Commonwealth of Independent States (CIS) region, 
focusing on Azerbaijan, Kazakhstan, and Russia. A total of 56 risk factors in four 
different categories were identified through an extensive literature review and 
interviews with high-rise professionals. The identified risks were analyzed and 
ranked separately in terms of time and cost impact. The relationships among critical 
risk factors in different groups were further investigated, based on key variables, to 
minimize subjectivity, and to improve understanding of the perception of the risk 
ratings of 72 respondents. Risk-response plans to the top seven high-ranking risks 
are presented, based on the literature review and professionals’ contributions. 

Keywords: Construction Delays, Cost Overruns, Risk Assessment

Although the risks are inherent in every 
construction project, effective risk 
management is much more crucial for the 
success of high-rise projects, because of 
their high level of complexity, special 
technical requirements, and degree of 
uncertainty over long time periods (Santoso, 
Ogunlana & Minato 2003). Failure to analyze 
risk and develop response models in the 
early stages of high-rise construction 
projects can lead to mission-critical delays 
and cost overruns (Basari 2017; 
Sakthiniveditha & Pradeep 2015). 
 
 
Overview of the Research

This research examines the implementation 
of risk management processes to minimize 
delays and cost overruns for high-rise 
building projects.

The primary aim of this research is to assess 
the risk factors that cause delays and cost 
overruns in high-rise building construction 
projects in the Confederation of Independent 
States (CIS) region, encompassing Azerbaijan, 
Kazakhstan, and Russia. Objectives include:

Assessment of Risk Factors to Cost and 
Schedule in High-Rise Building Projects

Project Management
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“Although contractors’ high ranking of 
‘delayed payments by the client’ may have been 
anticipated, the risk of an ‘unrealistic duration 
imposed by the client’ was surprisingly the 
lowest-ranked by contractors.” 
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1. Appraising the major risks that cause 
delay and cost overruns in high-rise 
building construction;

2. Analyzing the risks, using the 
probability-impact method, and 
ranking them;

3. Developing risk-response plans for the 
highest-ranking risks;

4. Investigating the relationship among 
the critical risk factors, and other 
variables

 
Significance of the Research

In the CIS region countries, investment in 
the construction of tall and supertall 
buildings has been increasing. Ongoing 
construction of the Abu Dhabi Plaza in 
Nur-Sultan, Kazakhstan (310 meters); the 
recent completion of Lakhta Center (462 
meters) in St. Petersburg, Russia; and the 
under-construction Crescent City (210 
meters) and Baku Tower (276 meters) 
projects in Baku, Azerbaijan, illustrate rising 
interest in and development of high-rise 
towers in the CIS region (CTBUH Skyscraper 
Center 2020).

This research investigates the problems 
regarding the construction of high-rise 
buildings, and presents the methods of 
managing the risks in the CIS region, with a 
specific focus on the countries of 
Kazakhstan, Russia and Azerbaijan. An 
exhaustive literature review found no 
research that addressed the assessment of 
cost and schedule risk factors to high-rise 
buildings within the CIS countries.  
 
 
Overview of External Risk Factors  
in the CIS Countries

Investigation and analysis of the external 
factors for each country is extremely 
important to assessing the risks that can 
significantly contribute to delays and cost 
overruns for high-rise building projects. 
Political, economic, social, technological, 
environmental, and legal (PESTEL) factor 
analysis will be performed (Rastogi & 
Trivedi 2016). In addition to a literature 

review, key information provided by the 
respondents to the researcher’s survey were 
also used in the PESTEL analysis.

Azerbaijan 
After Azerbaijan’s independence from the 
Soviet Union in 1991, the country’s 
economic growth and stability have driven 
high-rise building development. Rapid 
growth in the economy and an increase in 
the population accompanying an oil boom 
induced Baku, the capital of Azerbaijan, to 
develop master plans with the central 
government’s support, calling for high-rise 
commercial and residential buildings along 
the Caspian Sea, despite the potential 
earthquake threats and notoriously strong 
winds (Jeong, Eu, Roh & Sim 2015). For an 
effective risk management implementation, 
identification of external risk factors is a vital 
step which may vary from one country to 
another. Table 1 represents PESTEL analysis of 
external factors in Azerbaijan.

Russia 
Russia, as a member of the BRICS (Brazil, 
Russia, India, China, and South Africa) 
group with its emerging economy, 
commenced a new period of development 
of high-rise building construction projects 
in the 2000s. With the boom in high-rise 
construction, more than 50 buildings of 
150 meters’ or greater height have been 
completed in Russia (CTBUH Skyscraper 
Center 2020). PESTEL analysis for Russia is 
found in Table 2.

Kazakhstan 
According to the Organization for 
Economic Cooperation and Development 
(OECD) (2014), “Over the past two decades, 
Kazakhstan has emerged as one of the 
most developed countries in the Central 
Asia and South Caucasus region. Due to its 
rich natural resources, it has one of the 
world’s fastest-growing economies and 
attracts more foreign direct investment 

Factor Details

Political Factors
Inefficient government bureaucracy, corruption, poor work ethic in national labor force, 
government and policy instability are the most problematic factors for business. Political 
conflict between Armenia and Azerbaijan is a factor.

Economic Factors

GDP: US$37.6 billion 
GDP per capita: US$3956.50 
Inflation rate: 12.4% 
Total tax rate is 39.8%  
Currency: Manat (AZN)
• Poor access to financing, foreign currency regulations, exchange rates, tax regulations 

and inflation are the most problematic factors.

Social Factors

Population: 9.4 million 
Higher education and training rank: 68/137 
Local availability of specialized training services: 44/137
• English is not widely spoken among the local workforce. 
• The inadequately educated workforce is a main problematic factor.

Technological Factors

Technological readiness: 56/137 
Quality of scientific research institutions: 48/137 
Availability of scientists and engineers: 37/137 
Quality of electrical supply: 50/137  
Overall quality of infrastructure: 51/137
• Procurement of special equipment and building materials is one of the biggest 

challenges related to construction. 
• Electricity supply can be unreliable.

Environmental Factors
Ease of cross-border trade: 83/190
• Baku is called “wind city”, due to extremely windy weather, and is located in a potential 

earthquake zone. 

Legal Factors

Reliance on professional management: 46/137 
Strength of auditing and reporting standards: 86/137  
Ease of obtaining construction permits: 161/190
• Insufficient building codes and standards for high-rise projects.
• Tax regulations, restrictive labor regulations, low legal rights index, high rates of crime and 

theft are also highly problematic factors. 

Table 1. PESTEL Analysis for potential external risk factors in Azerbaijan. Country ranks are indicated, where applicable, 
followed by other factors in each category. Sources: Schwap, 2017; The World Bank, 2018; Jeong et al. 2015; 
Countryeconomy, 2018
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(FDI) than all the other countries in Central 
Asia together.” 

For assessing external factors for Kazakhstan, 
PESTEL analysis is performed and presented 
in Table 3. 
 
 
Risk Analysis and Ranking

One of the main objectives is to analyze the 
risks presented in each country by using the 
probability and impact method and rank 
them; therefore, the research questionnaire 
was designed in a matrix format. In this 
exercise, the risk rating is equal to “probability 
times impact.” The research comprises 56 
established risk factors across four categories.

The main principle for analyzing the identified 
risks and ranking them was to calculate the 
risk rating value both for delays, which is 
formulated as “probability times impact on 
time”; and for cost overruns, which is equal to 
“probability times impact on cost.”

An overall ranking analysis was performed 
among 56 risk factors (see Table 4); the results 
for the top seven highest-ranking risk factors 
contributing to construction delays and cost 
overruns are shown in Table 5. This is followed 
by a discussion of potential response plans for 
each factor.  
 
 
Risk Response Plans

Risk (MR8): Hiring unqualified professionals/
subcontractors 

Risk Response to (MR8): First, the project 
stakeholders (client, contractor and 
consultant) must comprise a pool of 
personnel with high-rise experience. 
Implement a well-structured prequalification 
process into the HR management plan for 
staff, and into the specifications for selection 
of subcontractors. The clauses regarding the 
personnel and subcontractor selection should 
be set forth in these specifications. The client 
should not be allowed to dictate that the 
contractor nominate a chosen subcontractor; 
nor should the contractor employ any 

Factor Details

Political Factors

Corruption is the most problematic factor for doing business; inefficient government 
bureaucracy, government and policy instability are the other most problematic factors. The 
government has strict restrictions for high-rise buildings’ locations and height. Significant 
restrictions exist regarding maintenance of historical views in cities such as St. Petersburg.

Economic Factors

GDP is US$1.28 trillion  
GDP per capita: US$8928.70 
Inflation rate: up to 7% 
Currency: Ruble (RUB)
• Tax rates and regulations, access to financing, inflation and foreign currency regulations  

are the most problematic factors for doing business. 

Social Factors

Population:143.4 million 
Higher education and training rank: 32/137
• English is not widely spoken in the country. 
• An inadequately educated workforce, crime and theft are most problematic factors  

for business. 
• Labor-employer relations are weak.

Technological Factors

Technological readiness: 57/137 
Quality of scientific research institutions: 41/137 
Availability of scientists and engineers: 50/137
Quality of electrical supply is ranked in 59/137
Overall quality of infrastructure ranked in 74/137
• Difficulty of supplying high-quality building materials and modern building technology.
• Insufficient capacity to innovate.

Environmental Factors
• There is a lack of precision in geological and geomorphic research and monitoring. 
• Extreme cold and windy weather prevails in many regions.

Legal Factors

• Ease of obtaining construction permits: 115/190
• Insufficient building regulations/standard/codes for high-rise construction. 
• SNIP (construction rules and regulations) are not fully adequate for high-rise towers. 
• Federal legislation and state standards (GOST) do not fulfill high-rise safety requirements. 

Table 2. PESTEL Analysis of potential external risk factors in Russia. Country ranks are indicated, where applicable, 
followed by other factors in each category. Sources: Schwap, 2017; The World Bank, 2018; Shuvalova, 2015; Harris, 
2016; Lavrov & Perov, 2016; Countryeconomy, 2018 

Factor Details

Political Factors
Corruption, policy and government instability, and inefficient government bureaucracy are 
most problematic factors for doing business.

Economic Factors

GDP: US$133.8 billion  
GDP per capita: US$7,452.80  
Inflation rate: up to 14.6% 
Currency: Tenge (KZT)
• Tax rates and regulations, access to financing, inflation and foreign currency regulations are 

the most problematic factors for doing business. 

Social Factors

Population: 17.9 million 
Higher education and training index: 56/137
• English is not widely spoken in the country.
• Inadequately educated workforce, poor work ethic and poor public health are the most 

problematic factors for business. 

Technological Factors

Technological readiness: 52/137 
Quality of scientific research institutions: 78/137  
Availability of scientists and engineers: 66/137 
Quality of electrical supply: 82/137 
Overall quality of infrastructure: 77/137
• Local supplier quantities and quality are low.
• There is difficulty finding high-quality building materials and modern building technology.

Environmental Factors

• Astana is the second-coldest capital in the world.
• Astana faces intense, gusty winds and a high water table, with unstable soil.
• Almaty is situated in a high seismic zone and has a high ratio of accumulated exhaust 

gases in the air.

Legal Factors

• Insufficient building regulations/standard/codes for high-rise constructions
• SNIP code is used but not developed enough for high-rise construction. 
• Federal legislation does not fulfill all high-rise safety requirements.
• Restrictive labor regulations.

Table 3. PESTEL Analysis for potential external risk factors in Kazakhstan. Country ranks are indicated, where 
applicable, followed by other factors in each category. Sources: Schwap, 2017; The World Bank, 2018; Kantchev, 2014; 
Countryeconomy, 2018 



Project Management   |   31CTBUH Journal   |    2020 Issue III

subcontractors that have not passed through 
a control process or project management 
team approval. Once contractors are hired, 
performance monitoring is an important 
aspect of minimizing the risk impact. 

Risk (TR1): Poor coordination among the 
drawings of different trades

Risk Response to (TR1): An on-site design 
consultant should be assigned to cover 
coordination works between all disciplines. 
The consultant should be available at the early 
stages of the project to ensure transmission of 
coordinated drawings to the site once 
requested. Utilization of a coordinated 
building information model (BIM) throughout 
the project lifecycle by the professional team 
is essential, particularly for complex high-rise 
projects, as supported in the research of 
Ibrahim (2016). Ensure that all details are made 
available in a timely manner and approved by 
consultant(s) before commencement of 
construction. There should be clear and 
integrated milestones and design deliverables 
for every stakeholder. The process of obtaining 
client buy-in for changes at each stage should 
be managed closely.

Risk (MR13): Lack of cost control and cash-flow 
management integration into the program

Risk Response to (MR13): Develop resource 
and cost-loaded schedules to control cash 
flow based on the bill of quantities (BOQ). 
Requirements need to be outlined in detail 
and approved by key stakeholders. Costs 
should be monitored and forecast analyses 
should be performed. In case of any changes 
or alternatives, such as “what-if” scenarios,  
an accompanying cost assessment should  
be done.

Risk (ER1): Extreme weather conditions 

Risk Response to (ER1): Risk of extreme 
weather needs to be accepted to some 
extent. Therefore, it is vital to incorporate 
realistic assumptions and consider the 
potential for downtime of cranes and external 
hoists while developing the baseline schedule. 
However, as a risk mitigation measure to 
minimize negative impacts, activities and 

Table 4. Summary table of risk factors used in the author’s questionnaire to tall building design and 
construction professionals.

Risk Factor Risk Factor Description

Te
ch

ni
ca

l R
is

ks

TR1 Poor coordination among the drawings of different trades

TR2 Lack of constructability analysis in the design for complex installations

TR3 Poor fire strategy plan and fire details in specification documents

TR4 Frequent change in special equipment or material specification

TR5 Ambiguous and contradictory specification drawings

TR6 Lack of coordination or underestimation of temporary works design and detailing for high-rise construction

TR7 Concept and or schematic of MEP design, selection of equipment

TR8 Poor soil investigation or unpredictable soil conditions due to extreme pressure and deep excavation req. 

TR9 Scope gap at interfaces

TR10 Underestimation of the degree of the innovation, or incapability to innovate at initial design phase

TR11 Faulty structural predictive study and underestimation of compensation/shortening

M
an

ag
em

en
t R

is
ks

MR1 Inadequate planning and scheduling that misleads all stakeholders

MR2 Lack of high-rise-experienced professionals/managers on the project

MR3 Failure to meet planned cycle time of structural (concrete/steel) activities and façade

MR4 Communication problem among stakeholders

MR5 Lack of awareness or wrong selection of high-rise technology, systems and special instruments/equipment

MR6 Lack of change control process (accepting imposed change by the client without analyzing)

MR7 Slow decision-making process or clarification in case of any deviation from contract documents

MR8 Hiring unqualified professionals/subcontractors onto the project

MR9 Lack of knowledge in local regulatory requirements and associated coordination for high-rise construction

MR10 Poor construction logistics and inadequate vertical transportation/crane hook time planning

MR11 Delay in review of documents/drawings and passive approach by consultants

MR12 Lack of planning for effective/sectional commissioning

MR13 Lack of cost control and cash flow management integrated to the program

MR14 Insufficient monitoring of resource productivity, key performance indicators and profitability

MR15 Contractor's poor site management/supervision; defective rework

MR16 Lack of risk management team and processes implementation, particularly risk monitoring and control

MR17 Poor production and supply chain control

Co
m

m
er

ci
al

 R
is

ks

CR1 Delayed payment by the client

CR2 Underestimation of project cost in the contract

CR3 Unrealistic duration imposed by the client

CR4 Wrong material cost estimation

CR5 Lack of value engineering and constructability study at initiation phase

CR6 Inadequate or poor tender process with contractor/subcontractors

CR7 Underestimation of special consultancy requirements for high-rise construction

CR8 Shortcomings in the measure and value process

CR9 Delay in settling claims and contractual disputes

CR10 Underestimation of the cost and time for special sampling and testing

CR11 Inappropriate contracting type and delivery strategy for high-rise projects

CR12 Unstructured partnering between foreign and local companies due to mandatory regulation

Ex
te

rn
al

 R
is

ks

ER1 Extreme weather conditions (wind and/or cold)

ER2 Restricted logistic areas

ER3 High inflation rates and currency fluctuations

ER4 Insufficient local regulations and building standards for high-rise building construction, design and testing

ER5 Difficulty in adaptation of international codes and specifications to local standards for high-rise buildings

ER6 Difficulty in procurement of long-lead items and specific equipment/material across borders

ER7 Shortage of qualified resources, laboratories, training possibilities in the local market

ER8 Delay in regulatory authorities, approval at initiation and closing phase of the high-rise project

ER9 Insufficient power supply, gas, water, etc. to the project (either temporary or permanent)

ER10 Corruption, policy and government instability, inefficient government bureaucracy

ER11 Low local supplier quantity and quality

ER12 Ineffective and insufficient legislation for high-rise building safety requirements

ER13 Restrictive labor regulations

ER14 Difficulty in dealing with construction permits

ER15 Project documentation and communication/language constraints

ER16 Seismic risk and associated difficulty in high-rise design
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resources should be planned in the most 
effective way, based on seasonal data. 
Geographic extremes of weather conditions 
need to be researched in advance, and 
appropriate precautions taken, such as 
proper winterization plans. Resources should 
be managed accordingly and used for 
maximum productivity and efficiency.

Risk (MR1): Inadequate planning and 
scheduling that misleads all stakeholders

Risk Response to (MR1): Develop detailed 
design, procurement, and construction 
schedules with an effective sequence of 
works for all trades and departments. 
Develop monitoring and control mechanisms 
to rapidly identify delays, cost overruns, and 
other key risks. Have the program reviewed 
by managers with high-rise experience. 
Getting team buy-in and coordinating the 
schedule with key stakeholders (i.e., 
subcontractors and suppliers) at the project 
outset is also important. 
 
 
Investigations of Relationships Among 
Different Variables

The final objective of the research was to 
investigate the relationship among the 
critical risk factors and other variables. To 
achieve this objective, IBM SPSS and 
Microsoft Excel software, particularly pivot 
tables, were used. Since the research focuses 
on a region rather than on a specific project, 
it was vital to investigate relationships based 
on fundamental variables. 
 

Figure 1. Technical risk factors’ impact on project schedule, based on building height. 

50–100 m 100–200 m 300+ m200–300 m Grand Total

Poor coordination among the 
drawings of different trades

Lack of constructability analysis in the 
design for complex installations

Poor fire strategy plan and fire details 
in specification documents

Frequent change in special equipment 
or material specification

Ambiguous and contradictory 
specification drawings

Lack of coordination or underestimation of temporary 
works design and detailing for high-rise construction

Concept and or schematic of MEP design, 
selection of equipment

Poor soil investigation or unpredictable 
soil conditions due to extreme pressure 

and deep excavation requirement

Scope gap at interfaces

Underestimation of the degree of 
the innovation, or incapability to 
innovate at initial design phase

Faulty structural predictive study and underestimation 
of compensation/shortening

Risk Factor Risk Rating 
for Time

Risk Rating 
for Cost

Overall Ranking 
(Delay)

Overall Ranking 
(Cost Overrun) Risk Factor Description

MR8 17.49 16.11 1 1 Hiring unqualified professionals/subcontractors 

TR1 17.01 15.90 2 2 Poor coordination among the drawings of different trades

MR13 14.90 15.90 10 2 Lack of cost control and cash-flow management integrated into the program

ER1 16.81 15.81 3 4 Extreme weather conditions (wind and/or cold)

MR1 16.58 15.53 4 7 Inadequate planning and scheduling that misleads all stakeholders

CR2 14.57 15.68 14 5 Underestimation of project cost in the contract

CR3 15.67 15.54 5 6 Unrealistic duration imposed by the client

Table 5. The top seven highest-ranking risks contributing to delays and cost overruns in the CIS tall building industry (overall assessment). Source: Gunes Bardakci

Technical Risk Factors:  
Impact on Schedule, by Building Height 
In this section, risk factors’ impact on the 
schedule is analyzed for varying heights of 
tall buildings, as categorized in the 
demographic and general information 
section of the questionnaire. 

The technical risk factors’ relationship with 
height is investigated as shown in Figure 1. 
The impact of technical risk factors on 
schedule is reduced for buildings of 50–100 
meters’ height. Only poor soil investigation risk 
has a higher risk rating for buildings in this 
range, which is likely subjective to the 

respondents’ experience. Assuming that, as 
the building goes higher, the technical risk 
factors’ impact on schedule will increase, our 
analysis significantly supports this assumption. 
Technical risks’ negative impact on schedule 
significantly correlates with the height.

External Risk Factors:  
Impact on Schedule, by Country  
The external risks factors’ impact on schedule 
is analyzed, with the three studied countries 
compared in Figure 2. 

Shortages of qualified resources, difficulty in 
procurement of long-lead items, and low 
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local supplier quality and quantity are 
predominantly more problematic factors for 
Kazakhstan. These results show a meaningful 
relationship with the findings in the 
literature review, which was presented in the 
PESTEL analysis.

High-rise projects in Russia have been 
significantly less affected by extreme weather 
conditions, when compared to its CIS peers, 
which may be because the country has more 
experienced project teams and contractors. 
Also, Russia’s winters are is not as severe as 
Kazakhstan’s, and wind is not as high as 
Azerbaijan’s in most of the regions where tall 
buildings are typically constructed. Except in 
the case of insufficient power supply, which 
is a problematic factor for Russia, as 
presented in the PESTEL analysis, all other 
external risk factors are more controlled in 
Russia than in Azerbaijan and Kazakhstan, 
where those factors are higher-ranked.

Management Risk Factors:  
Impact on Schedule, by Role 
Perceptions of management risk factors vary 
from one role or discipline to another. 
Therefore, it is beneficial to investigate the 
relationship between management risk 
factors and construction delays, depending 
on project roles. Figure 3 demonstrates the 
risks to schedule classified by role.

According to the view of supervising 
consultants, management risk is given a 
much higher rating in analysis. For 
subcontractors, the greatest risk to schedule 
comes from a “lack of awareness, or 
erroneous selection of high-rise technology 
or systems’’. The main reason for this may be 
that the subcontractors tend to have a high 
awareness of the systems in terms of 
practicality, constructability, and efficiency. If 
these systems are poorly selected, 
subcontractors will be among the most 
affected. The hiring of unqualified 
professionals is the highest-ranked risk, 
according to the client and supervising 
consultants. Management consultants’ 
assessments of risks are generally aligned or 
lower than the average ratings. Contractors’ 
most problematic risk is delay in review of 
documents and drawings.

Figure 2. External risk factors’ impact on schedule, compared across three CIS countries.

Azerbaijan RussiaKazakhstan Grand Total

Seismic risk and associated difficulty 
in high-rise design

Extreme weather conditions (wind and/or cold)

Restricted logistic areas

High inflation rates and 
currency fluctuations

Insufficient local regulations and 
building standards for high-rise 
building construction, design 

and testing

Difficulty in adaptation of 
international codes and 

specifications to local standards 
for high-rise building

Difficulty in procurement of long 
lead items and specific 

equipment/material across borders

Shortage of qualified resources, 
laboratories, training possibilities in the 

local market

Delay in regulatory authorities approval at initiation 
and closing phase of the high-rise project.

Insufficient power supply, gas, water, etc. to the project 
(either temporary and permanent)

Corruption, policy and government instability, 
inefficient government bureaucracy

Low local supplier quantity and quality

Ineffective and insufficient 
legislation for high-rise building 

safety requirements

Restrictive labor regulations

Difficulty in dealing with 
construction permits

Project documentation and communication 
language constraint

Figure 3. Management risk factors’ impact on construction schedules, based on the roles of respondents. 

SubcontractorClient Management ConsultantContractor

Grand TotalSupervision Consultant Various Roles

Poor production and supply chain control

Inadequate planning and scheduling that 
misleads all stakeholders

Lack of high-rise-experienced professionals/
managers in the project

Failure to meet planned cycle time 
of structural (concrete/steel) 

activities and façade

Communication problem 
among stakeholders

Lack of awareness or 
wrong selection of 

high-rise technology, 
systems and special 

instruments/
equipment

Lack of change control 
process (accepting 

imposed change by the 
client without analyzing)

Slow decision-making 
process or clarification in 

case of any deviation from 
contract documents

Hiring unqualified professionals/
subcontractors into the project

Lack of knowledge in local regulatory requirements and 
associated coordination for high-rise construction

Poor construction logistics and inadequate vertical 
transportation/crane hook time planning

Delay in review of documents/
drawings and passive approach 

by consultants

Lack of planning for effective/
sectional commissioning

Lack of cost control and 
cash flow management 

integrated to the 
program

Insufficient monitoring 
of resource productivity, 

key performance 
indicators and 

profitability

Contractor's poor site 
management, supervision, 

defective reworks

Lack of risk management team and 
process implementation, particularly 

risk monitoring and control
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Commercial Risk Factors:  
Impact on Cost, by Role 
Commercial risk ratings are analyzed in terms 
of their contribution to cost overruns, from 
the viewpoint of different roles, as shown in 
Figure 4. Although delayed payment by the 
client is one of the highest-ranking risks, this 
risk was rated lowest, according to the clients 
themselves. However, client respondents did 
rank the risk of unrealistic duration imposed 
by the client as “above average.”

Subcontractors tend to attribute a below-
average risk rating to commercial factors, 
which may likely result in being causally 
linked to contractors; these parties may have 
less awareness or involvement in the projects’ 
commercial issues at the executive level. 
Although contractors’ high ranking of 
delayed payments by the client may have 
been anticipated, the risk of an unrealistic 
duration imposed by the client was 
surprisingly the lowest-ranked by contractors. 
Client-aligned respondents ranked 
“unstructured partnering” and “inappropriate 
contract type” as the risks most likely to drive 
cost overruns. 
 
 
Summary of Risk Factors

For technical risks: 
• “Poor coordination among the drawings 

of different trades” is the most high-
ranking risk to both schedule and budget. 

• “Lack of constructability analysis in the 
design of complex installations” is in 
second place as a contributor to delays.

• “Frequent changes in special equipment 
or material specifications” is the second-
highest-ranking cause of cost overruns.

For management risks: 
• “Hiring unqualified professionals/

subcontractors” is the highest-ranking risk 
factor cited as negatively affecting 
high-rise projects’ completion on time 
and to budget. 

• “Inadequate planning and scheduling 
that misleads all stakeholders” is the 
second-highest-ranking risk to schedule.

• “Lack of cost control and cash-flow 
management integrated to the program” 

is the second-highest-ranking contributor 
to cost overruns.

For commercial risks: 
• “Unrealistic duration imposed by the client” 

is the highest-ranking source of delays.
• “Underestimation of project cost in the 

contract” is the highest-ranking risk to 
budget. 

• “Delayed payment by the client” is the 
second-highest source of delays.

For external risks: 
• “Extreme weather conditions,” particularly 

windy and/or cold weather, is the 
highest-ranking risk factor leading to 
delays and cost overruns in the CIS region. 

• “Difficulty in procurement of long-lead 
items and specific equipment/material 
across borders” is ranked in second place 
for contributing to delays.

• “High inflation rates and currency 
fluctuation” is the second highest-ranking 
contributor to cost overruns.

 
Risk Responses 

Risk responses were developed, not only 
through the literature review, but also 
through the questionnaires returned by 
experienced high-rise professionals. In 
addition, there were useful risk responses 

obtained via email at the outset of the 
research. Key risk responses to the highest-
ranking risks are summarized below:

1. Implement a well-structured 
prequalification process into the human 
resources (HR) management plan for staff, 
and into specifications for selection of 
subcontractors. Introduce key 
performance indicators (KPIs) to the HR 
process, and for the evaluation of 
subcontractor productivity. High-rise 
experience is a required selection criterion.

2. To resolve design coordination problems, 
an on-site design consultant should be 
assigned to cover all coordination works 
between all disciplines in the project. 
Interface management and avoiding 
scope gaps are essential practices. Utilize 
coordinated BIM processes throughout 
the project lifecycle by a qualified team. 
Ensure all details are made available in a 
timely manner and approved by 
consultant(s) before the commencement 
of construction. 

3. Develop resource and cost-loaded 
schedules to control cash flow based on 
the bill of quantities (BOQ). Monitor the 
costs and perform forecast analyses 
regularly. When considering changes or 
alternatives such as “what-if” scenarios, 
include the cost and time implications.

Figure 4. Commercial risk factors’ impact on cost overruns, based on roles/disciplines.

SubcontractorClient Management ConsultantContractor

Grand TotalSupervision Consultant Various Roles

Unstructured partnering btw foreign and local 
companies due to mandatory regulation

Delayed payment by the client

Underestimation of project cost in the contract

Unrealistic duration imposed 
by the client

Wrong material cost estimation

Lack of value engineering and 
constructability study at 

initiation phase

Inadequate or poor tender process with 
contractor/subcontractors

Underestimation of special consultancy requirement 
for high-rise construction

Shortcomings in the measurement 
and valuation process

Delay in settling claims and 
contractual disputes

Underestimation of the cost 
and time for special sampling 

and testing

Inappropriate contracting type and 
delivery strategy for high-rise projects
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4. As a risk mitigation measure against 
extreme weather conditions, activities and 
resources should be planned in 
observation of seasonal data. Geographic 
extremes of weather conditions 
(temperature and wind, etc.) need to be 
researched, and appropriate precautions 
taken while planning the works.

5. Having a coordinated and sequential 
program reviewed by high-rise-
experienced managers, representing all 
stakeholders, is crucial for success. Realistic 
programs should be communicated 
through to the stakeholders. Rather than 
relying solely on contractual enforcement 
to resolve errors post-facto, the team’s 
buy-in should be obtained in advance of 
program changes. 

 
Recommendations

For Government:
• Difficulty in procuring long-lead items and 

specific equipment/material across 
borders is one of the most significant 
factors leading to delays. Countries should 
resolve to improve the policies and make 
necessary investments to resolve 
supply-chain and logistic problems. In 
addition, the quality and quantity of local 
suppliers should be developed. These 
actions will reduce the cost and duration 
of projects significantly.

• High inflation rates and currency 
fluctuations were among the most 
problematic factors contributing to cost 
overruns. Governments should take all 
necessary actions to maintain stability in 
their economies, which will not only 
minimize the waste, but also attract more 
foreign investors for building projects.

For Key High-Rise Project Stakeholders:
• All the stakeholders involved in high-rise 

building projects should employ qualified 
professionals with a satisfactory level of 
high-rise experience. The prequalification 
process for subcontractors and 
professionals, using KPIs, should be settled 
at the contract stage, which would add 
the most value to on-time, on-budget 
project completion. Having qualified 

professionals and subcontractors will 
inherently reduce other risk factors, since 
most are people-driven.

• An on-site design consultant should be 
employed to support coordination and 
resolve problems rapidly. Every key 
stakeholder engaged with the design 
process should have a qualified BIM team 
throughout the project.

• The review and approval process should 
be fast-tracked. Design consultants should 
have integrated milestones, to afford 
smooth progress by contractors.

• Constructability analysis by construction 
managers should be finalized at the 
design stage, prior to execution. Method 
statements should be prepared for 
complex installations. BIM utilization with 
construction team buy-in will help to 
mitigate this risk.

• Cost- and resource-loaded schedules with 
team buy-in should be developed, and a 
high level of monitoring on-site should be 
performed. 

• Clients should have a realistic budget and 
schedule, which would assist in successful 
project completion. Delaying payments or 
underestimating cost could result in 
catastrophic outcomes, including delays of 
more than 24 months and/or cost 
overruns of 50 percent or more. 

• Risk-management processes should be 
systematically applied throughout the 
project. 

Image credits are to the author; some figures 
have been redrawn for clarity. 
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Introduction

As many architects and visionaries have 
shown over a period spanning more than a 
century, the re-creation of the urban realm 
in the sky through connections between 
buildings at height has a vast potential for 
the enrichment of our cities (see Figure 1). 
As the world rapidly urbanizes, greater 
thought needs to be expended on how 
horizontal space can be developed at 
height, particularly as public space is 
increasingly at a premium, energy 
consumption remains high and concerns 
about the effects of density and isolation on 
physical and mental health take new 
precedence. The authors of this paper 
received an 18-month research grant from 
thyssenkrupp Elevator to undertake a study 
of the potential use cases for skybridges in 
future three-dimensional cities. The output 
of that research, which includes design 
considerations at the building and urban 
scale, across architecture, engineering, 
development and construction disciplines, 
concluding with speculation on the 
potential urban future of the 3-D city, is 
captured in full in the CTBUH Technical 
Guide The Space Across: Skybridges and the 
Future City. This paper summarizes the key 
findings of the research into current 
skybridge design practice from an 
architectural design perspective.  
 
 

Classification and Analytical Criteria

A skybridge is defined as “a primarily 
enclosed space linking two (or more) 
buildings at height.” “Enclosed” means that 
the path of travel within the skybridge is 
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Figure 1. Since the turn of the previous century, urban 
visionaries have recognized the practical advantages 
of connecting tall buildings at height, at the city scale. 
Source: King’s Dream of New York, Moses King, 1908; 
cover illustration: “The Cosmopolis of the Future” by 
Harry M. Pettit.
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under shelter, and most often, surrounded 
by some kind of partition, whether solid, 
transparent, or perforated, on all sides. 
“Linking between buildings” refers to the 
bridge being physically connected and 
supported in its entirety between two or 
more separate buildings. “At height” refers to 
structures that are at least six full floors 
above grade, so as to distinguish them from 
typical pedestrian overpasses over roadways, 
canals and railways seen all over the world. 
Some exceptions to the above definitions 
may be made for illustrative examples of 
trends and special circumstances. 

Typologies 
The authors analyze two general types of 
skybridge structure: “enclosed circulation” 
and “enclosed programmatic.”

An “enclosed circulation” skybridge 
primarily exists only to transfer pedestrians 
from one building to another (see Figure 2). 
It will typically at least be covered with a 
roof, and minimally decorated or furnished. 
It is the most common form of skybridge, as 

Figure 2. An “enclosed circulation” skybridge primarily exists to transfer pedestrians 
from one building to another. Shown here : Highlight Towers, Munich.  
© Rainer Viertlblock

Figure 3. An “enclosed programmatic” skybridge has some kind of distinct program that 
draws people to the space for a reason beyond passing from one building to another. 
Shown here: The lower deck of the skybridge at American Copper Buildings, New York 
City, which contains a hot tub and pool. © Max Touhey

it practically serves the goal of passing from 
point A to point B without having to 
descend to ground level to pass between 
two buildings.

An “enclosed programmatic” skybridge has 
all the characteristics of the “enclosed 
circulation” skybridge, but has a distinct 
program that draws people to the space for 
a reason beyond passing from one building 
to another (see Figure 3). This can include 
common-use areas for occupants of the two 
buildings that adjoin the skybridge, such as 
gyms, recreation rooms, lounges, restaurants, 
etc., or other extensions of attached 
buildings’ programs, such as office or 
residential space.

Measurement and Calculation 
Methodology 
The primary mode of quantitative evaluation 
of skybridges in this research has been to 
examine their spatial relationships to 
attached buildings, both in the sense of how 
they appear as part of a composition of 
proportions, and in the sense of the 

proportion and intensity of programming 
that takes place inside the skybridges, 
relative to the rest of the complex in 
question. These properties are then 
examined collectively. The essential pursuit 
here is to quantify and compare in some 
way the range of methods for connecting 
buildings at height, as well as the reasons for 
doing so, and to come to some conclusions 
about how well the dual objectives of 
creating a striking and powerful symbol on 
the skyline is reconciled with that of making 
the best functional use of a skybridge in a 
given application. 

The numerical values for each case study 
and its skybridge(s) were obtained from a 
digital model of the buildings, traced 
primarily from plans, elevations, and sections 
provided by the project stakeholders. The 
gross floor area (GFA) for each tower consists 
of the area of all floor plates within the 
enclosure of the tower from grade level to 
the top occupiable floor, excluding the 
podium footprint and any levels below 
grade (see Figure 4).
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Figure 4. Diagram of the method used for obtaining 
gross floor area and volume of the towers connected 
to each skybridge under study. 

Figure 5. Calculation diagrams for determining the dimensions of the skybridge span.

Figure 6. The “functional” skybridge dimension may extend beyond the “span” dimension to include all programmed area of the skybridge, which in some cases may extend 
into the footprint of the towers to which the skybridge attaches. Here, the calculation methods for determining functional dimensions are shown.

The volume figure for each tower consists of 
any space within the building’s enclosure 
from the building footprint at grade level to 
the highest point of the tower. The podium 
volume outside the tower is excluded from 
this calculation (see Figure 4).

The measurement criteria for the skybridges 
and comparisons to their adjoining towers’ 
measurements are broken into span 
dimensions and functional dimensions. 
Span dimensions refer to the “span” portion 
of a skybridge: that which is identifiable as 

physically distinct from the towers to which 
it is attached. Length, width, height above 
ground floor, height of span, area and 
volume are all considered (see Figure 5). 
The “functional” skybridge dimension may 
extend beyond the “span” dimension to 
include all programmed area of the 
skybridge, which in some cases may extend 
into the footprint of the towers to which 
the skybridge attaches; or, it may have one 
or more dimensions that differ from the 
“span” of the skybridge.
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In many cases, the functional and span 
dimensions will be equal; however, as this 
research is premised on the idea that it is 
important to analyze how skybridges 
function as part of the 3-D composition of a 
network of towers, it is also important to 
identify cases where the “functional” 
skybridge dimensions differ from that of the 
span (see Figure 6). Length, width, height, 
area, and volume are again considered here.

After the survey of 15 case studies was 
completed, key ratios were tallied and 
analyzed. The purpose of this analysis is to 
quantify the spatial relationships between 
the dimensions of the skybridges and the 
towers to which they connect, and come to 
some conclusions about the degree of 
intensity with which the skybridge is being 
used. In other words, to what extent do 
pleasing external aesthetic proportions 
translate to efficient or opportunistic 
programming decisions?  
 
 
Analysis of Case Studies

All case studies are analyzed in Table 1. The 
ratios calculated for each case study are 
presented in diagrammatic form in Figure 7.

Ratio of Average Skybridge Height Above 
Ground to Average Height of Connected 
Towers 
This is an assessment of proportion, as well as 
a study of what might be considered the 
optimal height of a skybridge between two 
towers. If we simplistically think of two towers 
in an “H” configuration, consisting of two 
vertical bars with a horizontal bar between 
them, then at what proportion of the tower is 
the location of that bar?

This proportion is easily understood when 
there is only one skybridge in the complex. 
The highest figure belongs to Bella Sky, 
Copenhagen, where the bridge is located at 
95 percent of the height of the adjoining 
towers, while Raemian Caelitus, Seoul, is the 
lowest, at 35.9 percent of its constituent 
towers’ height—of course, in both these 
cases, there is only one bridge to consider. 
When it comes to projects with multiple 

Figure 7. Diagrams illustrating the calculation methods for determining the ratios of skybridge span dimensions to 
the corresponding dimensions of the adjoining towers.

skybridges, Buenos Aires’ Torres El Faro’s 
average skybridge height—considering all 
four skybridges—against the average height 
of its towers, is 62.6 percent.

The stories being told here are quite different, 
of course—the aesthetic and functional 
purpose of Torres El Faro’s hinge-like 
four-skybridge configuration accentuates the 
symmetry and mass of two towers opening 
like a book, whereas the wildly diverging Bella 
Sky towers appear to be secured from 
toppling over in opposite directions by only 
the thinnest thread.

Neither of the extremes answers the question 
about the optimal functional placement of a 

skybridge, which would logically be close to 
the vertical and horizontal midpoint of the 
composition. This description applies to 
American Copper Buildings (New York City), 
Daesung D3 City, Raemian Caelitus and 
Raemian Yongsan (all in Seoul), Petronas 
Towers (Kuala Lumpur) and Tencent Seafront 
Towers (Shenzhen), all in the 34-to-58-percent 
range, corresponding with logical locations 
for elevator transfer lobbies, shared amenities, 
and at least in one case, balanced population 
loads for evacuation. Those projects placing 
skybridges at higher locations seem to be 
implying that reaching those skybridges and 
their amenities and views is worth the time it 
takes for more than 50 percent of the towers’ 
collective population to reach them.
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Ratio of Average Skybridge Span Area  
to Typical Floor Plate GFA of Connected 
Towers 
The objective here is to measure the area of 
the skybridge portion that is strictly 
“floating in space” between towers, against 
the remaining combined plan area of the 
towers to which it attaches. In this 
calculation, for an individual skybridge, the 
sum of the areas of a “typical” floor plan, 
across the two towers adjacent to the 
bridge, is used as the comparative figure. 

To reach a collective evaluation for projects 
with more than two towers and more than 
one skybridge, the average span area of all 
skybridges in the complex is divided by a 
“typical floor plate average” for all 
skybridge-connected tower pairs in the 
complex. The high- and low-ranking project 
averages are sustained when multi-
skybridge projects are viewed against the 
average GFA of floor plates across all tower 
pairs connected to at least one skybridge. 
The average span area of Torres El Faro, 
Buenos Aires, is about 1.5 percent of its 
average connected floor plate and is thus 

Figure 8. The urban gateway formed by the skybridge at 
Raffles City Chongqing highlights that the proportion 
and scale of towers and skybridges are important factors 
in the success of a project. © Arch-Exist Photography
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Average Height of Connected Towers 154 m 76 m 124 m 186 m 110 m 120 m

GFA of Connected Towers 76,000 m2 36,026 m2 72,052 m2 121,915 m2 234,000 m2 62,440 m2

Total Volume of All Connected Towers 255,200 m3 119,862 m3 210,216 m3 442,242 m3 328,764 m3 244,553 m3

Typical Floor Plate GFA of Two Connected Towers 1,747 m2 1,501 m2 1,519 m2 2,390 m2 3,000 m2 1,509 m2

Sk
yb

ri
dg

e 
St

at
is

tic
s Height of Highest Skybridge Above Ground Floor 84 m 72 m 86 m 100 m 85 m 73 m

Total Span Area of All Skybridges in Complex 163 m² 71 m² 235 m² 308 m² 4,296 m² 82 m²

Total Functional Area of All Skybridges in Complex 568 m² 71 m² 764 m² 308 m² 7,222 m² 122 m²

Ra
tio

s

Average Skybridge Height Above Ground Floor / 
Average Height of Connected Towers 54.5% 94.7% 69.7% 54.1% 77.6% 45.1%

Average Skybridge Span Area / 
Typical Floor Plate GFA of Connected Towers 9.3% 4.7% 15.5% 12.9% 23.9% 2.7%

Skybridge Span Volume / 
Total Volume of Connected Towers 0.7% 0.2% 1.0% 0.6% 11.8% 0.2%

Skybridge Functional Area /  
Total GFA of Connected Towers 0.7% 0.2% 1.1% 0.3% 3.1% 0.2%

Table 1. Table summarizing key statistics of the 15 projects researched. See “Measurement and Calculation Methodology” section for details on determination of ratios. 
For the full range of statistics and ratios, see the CTBUH Technical Guide The Space Across: Skybridges and the Future City.

the lowest figure in the group. Raffles City 
Chongqing’s figure is 134 percent, because 
the average spanning area of all three 
skybridges is larger than the average area of 
the sum of the areas of the typical floor 
plates of the six towers to which they 
connect (see Case Study, page 12). 

Ratio of Skybridge Span Volume to Total 
Volume of Connected Towers 
This measure takes account of the fact that 
there is potential for skybridges to be 
“volumetric” spaces; that is, to go beyond the 
provision of views to the outside, and to 
have their own sensation of internal space, 
with multiple galleries along the edges and 
skylights, for instance. The skybridges that 
most closely fit this description, and holding 
the highest figure in this category, are those 
at Tencent Seafront Towers, with significant 
internal atria in each, comprising 8.2 percent 
of the volume of the connecting towers. 
Four of the case study projects are tied for 
lowest span-to-total volume ratios at 0.2 
percent: Bella Sky, Highlight Towers 
(Munich), Petronas Towers, and Torres El Faro.
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Ratio of Total Skybridge Functional Area to 
Total GFA of Connected Towers 
This measure compares the programmed 
area of the skybridge that extends into the 
adjoining towers, compared to the total area 
of the towers. The objective here is to 
evaluate the extent to which the total 
programmed space of the project engages 
with its skybridge(s). Once again, Tencent 
Seafront Towers represents the high figure of 
6.5 percent, due to the extensive integration 
of the program in its skybridges with that 
occupying the floor plates of the connected 
towers. The lowest score, at 0.1 percent, 
belongs to Torres El Faro, which has relatively 
small skybridges compared to the area of its 
neighboring towers, and three of its four 
skybridges are circulation-only.  
 
 
Evaluation

In large part, evaluation of the skybridge 
project comes down to the intent of the 
design and to what degree it was 
implemented. This is a question that should 
be considered at both the urban and 
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61 m 251 m 452 m 118 m 158 m 160 m 273 m 220 m 160 m

241,117 m2 161,746 m2 427,353 m2 88,680 m2 129,701 m2 122,284 m2 500,800 m2 242,370 m2 53,308 m2

763,408 m3 704,174 m3 1,483,704 m3 301,512 m3 402,304 m3 479,564 m3 2,280,400 m3 1,125,516 m3 199,759 m3

1,096 m2 2,813 m2 4,856 m2 2,900 m2 1,799 m2 3,057 m2 7,819 m2 6,490 m2 1,159 m2

50 m 203 m 170 m 82 m 57 m 76 m 226 m 155 m 156 m

2,280 m² 349 m² 249 m² 157 m² 370 m² 299 m² 10,491 m² 3,833 m² 98 m²

4,321 m² 1,092 m² 682 m² 194 m² 407 m² 322 m³ 11,546 m² 15,645 m² 119 m²

69.9% 80.8% 37.6% 69.1% 35.9% 47.5% 82.8% 57.2% 62.6%

26.0% 12.4% 5.1% 5.4% 9.8% 9.8% 134.2% 29.5% 2.1%

2.6% 0.5% 0.2% 0.4% 0.6% 0.5% 6.1% 8.2% 0.2%

1.8% 0.7% 0.2% 0.2% 0.3% 0.3% 2.2% 6.5% 0.1%

= Highest value within each category = Lowest value within each category

“The skybridges at 
Tencent Seafront 
Towers, with 
significant internal 
atria in each, comprise 
8.2 percent of the 
volume of their 
connecting towers.” 

building scale, if not at several levels in 
between. Of course, the full intent cannot 
always be divined, but some useful 
observations can be made.

The urban scale in particular is a driving 
force in nearly all skybridge projects. By 
connecting buildings at height, an 
opportunity is created to form an urban 
gateway, a way of framing the city in a new 
perspective and guiding residents and 
visitors through a portal from one context 
into another. This is certainly the case in 
super-scaled projects such as Raffles City 
Chongqing, which is positioned at the 
intersection of two significant rivers at the 
most visible point in the city (see Figure 8). 
But it is also evident in smaller-scale 
projects, such as Concord CityPlace Parade, 
Toronto, where an otherwise typical 
high-rise development acts an instrument of 
site repair, as it uses its skybridge as a 
guidepost to pedestrians crossing between 
an area of the city’s downtown and its 
developing lakefront, which are separated 
by high-traffic road and rail corridors. In 
these cases, the symbolic gesture of 

invitation represented by skybridge-linked 
projects, in which its composition and 
silhouette is perhaps the most salient 
factor—is clearly evident. Skybridge projects 
placed at prominent locations in the urban 
context are best positioned to exploit the 
potential of the typology.
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At the next scale down, the skybridge’s role 
as a continuation or reinforcement of the 
exterior architectural style of a project—or as 
a pronounced contrast with it—can be used 
to great effect. The sense of continuity 
provided by the thin skybridge at Bella Sky 
(see Figure 9) with its triangular, rhomboid, 
and trapezoidal windows and panels, 
counteracts the sensation of conflict 
engendered by the towers’ leaning away 
from each other. The bright swathes of color 
that distinguish the exterior of the Tencent 
skybridges (see Figure 10) reinforce the 
physical role of the bridges in binding the 
towers together, as well as the social role of 
the “links” inside, bringing together 
employees from disparate work groups 
together for collaboration and recreation. 

With respect to usage and programming, the 
experience of the skybridge from the inside 
can be evaluated along a number of 
dimensions, with the overarching question 
being, “Do I know that I am in a skybridge, 

and that this space plays a special role in this 
building complex?” To the extent that the 
answer is “yes,” we can locate some exemplars 
in the case of virtually all of the “enclosed 
programmatic” skybridge projects, though 
some individual spaces and bridges are 
stronger in this regard than others. 

A skybridge that maximizes its potential as a 
symbol or architectural feature at multiple 
scales; that performs a critical structural role 
that adds or returns leasable space to the 
project; that makes the most of its 
positioning between two towers as a host for 
interesting and unique programming, and 
that capitalizes on that positioning to provide 
efficient movement and great views, could 
be considered “successful.”

Unquestionably, the final judgment on the 
appropriate proportion of functions, and what 
makes a “successful” skybridge-connected 
project, is a subjective one, into which the 
qualitative evaluation must also be factored. 

Further perspective can be gained by viewing 
a skybridge in the context of the project into 
which it is built. Here, axonometric drawings 
of several projects, with the skybridge 
locations highlighted in green, are presented 
side-by-side (see Figure 11). 

It is here that the emphasis on proportional 
ratios, particularly volume, are most visibly 
relevant. Even without knowing any of the 
figures, the skybridges at Raffles City 
Chongqing and Tencent Seafront Towers, for 
example, clearly comprise a substantial 
volumetric proportion of the overall 
complexes to which they are attached. It is 
unsurprising then, that these are also the 
projects that have among the most intensely 
and diversely programmed skybridges. 

Of course, this does not tell the whole story. 
The relative volume of the skybridges 
connecting each of the towers of Linked 
Hybrid is comparatively small when 
compared to that of the towers themselves; 

Figure 9. The skybridge at Bella Sky, Copenhagen, may not be structurally integral to the towers, but aesthetically, it 
appears to be holding them together as they tilt away from each other. © Adam Mork

Figure 10. The red horizontal striping of the skybridges at 
Tencent Seafront Towers, Shenzhen, is carried through onto 
the face of the connected towers. © NBBJ / Tim Griffith
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however, it can be argued that this project 
has the most diverse programming of any of 
the projects studied (see Figure 12). There is, 
it seems, a dominant, but not absolute 
correlation between the skybridge-to-tower-
volume ratio and the range of activities that 
take place in the given skybridge(s). 
 
 
Conclusions: The State of the Art, and 
Potential Futures

What conclusions can we draw from this 
survey of skybridge “state of the art”? It seems 
there is not one central dimension of analysis 
that supersedes the others, and it may not be 
ideal to have a final “score” that ranks 
skybridges in terms of their overall quality. 
The purpose of this exhaustive exercise in 
spatial measurement and comparison, as 
well as physical on-site and photographic 
evaluation of all the case study projects, is to 
understand the full potential of skybridges as 
more than objects in space or utilitarian 
corridors, but as “habitat” in large-scale 
projects, and beyond this, potentially, in 
cities. To that end, those projects which seem 

Figure 11. Scaled, axonometric renderings of all complexes studied during the project, with skybridges highlighted, ranked from lowest to highest skybridge. Top row (left to right): 
Linked Hybrid, Beijing; Raemian Caelitus, Seoul; Bella Sky, Copenhagen; Highlight Towers, Munich; Raemian Yongsan, Seoul; Proximus Towers, Brussels; Hangzhou Civic Center, 
Hangzhou; American Copper Buildings, New York City; Concord CityPlace Parade, Toronto. Bottom row: Daesung D3 City, Seoul; Tencent Seafront Towers; Shenzhen; Torres El Faro, 
Buenos Aires; Petronas Towers, Kuala Lumpur; Nation Towers, Abu Dhabi; Raffles City Chongqing, Chongqing. 

Figure 12. Linked Hybrid, Beijing contains an array of programs throughout its eight skybridges, including an 
auditorium (upper left); film production company (upper right); lap pool (lower left); and meeting rooms (lower right). 
© Daniel Safarik (upper left); Modern Land (all others)
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Figure 13. The ultimate future of the 3-D city, with tall buildings and skybridges realized as key urban infrastructure, 
will require new levels of interdisciplinary and public-private cooperation. © WOHA Architects

to be taking advantage of all the dimensions 
of skybridges, at multiple scales, from both 
the interior and exterior, are getting the most 
value out of the considerable engineering 
and construction work (and thus cost) that 
goes into constructing skybridges in the first 
place. In a phrase, it seems to be about 
“fulfillment of potential.”

Where might this potential take us next? 
Looking at the scale of the projects that have 
already been built, it seems clear that the 
practicalities of construction engineering are 
not the key impediments to realizing fully 
three-dimensional cities, where tall buildings 
and their skybridges are key pieces of 
infrastructure (see Figure 13). The advent of 
ropeless elevators also clears away an 
impediment to efficient vertical and 
horizontal transportation within and between 
tall buildings (see Figure 14 ). Thus, the 
primary obstacle to this kind of connectivity 
is not technological; it is political and 
economic. At present, very few developers 
see the “upside” of connecting their projects 
to those of others, absent guidance from 
government on how public rights-of-way 
and utilities will be threaded through these 
interconnections, and how public access will 
be provided and controlled. There are 
significant liability issues presented when a 
skybridge extends between two private 
buildings over a public right-of-way. And, 
there would likely need to be a “critical mass” 
achieved in terms of development of high 
floors of multiple connected buildings before 
there could be any profits to share. Here 
again, taxation and code incentives would 
likely need to be deployed to entice the initial 
set of developers to take on the risk in any 
given market; it is equally likely that, as with 
many large-scale developments of the recent 
past, a heavy public investment might also 
be required. Like any great change to urban 
geography, to become reality it would require 
the political will that stems from a frank 
reading of public needs and desires, and 
urbanization trends that are broadly deemed 
to improve quality of life and the 
competitiveness of cities. 

Figure 14. The advent of ropeless elevators, such as the MULTI system, removes a critical impediment to expanding 
skybridge networks at height: the capacity of shafts and cores to support single cabins and counterweights. This 
diagram shows a potential configuration in a mixed-use building pair. 
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Tall Buildings in Numbers

Linking tall buildings with horizontal spaces, whether purely for circulation or containing programming, has been a subject of fascination for as long 
as tall buildings have existed. In recent years, the physical extents and intensity of programming of these skybridges have increased substantially, 
adding to the iconicity and allure of building complexes around the world, as well as pointing to new paradigms for three-dimensional urban life.

This data study is derived from the CTBUH Research Project: Skybridges: Bringing the Horizontal Into the Vertical Realm, kindly funded by thyssenkrupp 
Elevator. It accompanies the research paper on page 36 and the CTBUH Technical Guide The Space Across: Skybridges and the Future City. For the 
purposes of all three studies, a “skybridge” is defined as “a primarily enclosed space linking two (or more) buildings at height.”*

* “Enclosed” means that the path of travel within the skybridge is under shelter; “linking between buildings” refers to the bridge being physically connected and supported in its 
entirety between two or more separate buildings.  “At height” is defined as “being six floors or higher above the ground floor”.

Skybridges of Signifi cance

The upper skybridge at 
Tencent Seafront Towers, 
Shenzhen, weighs 3,000 
metric tons, and was 
raised by a crane to 160 
meters’ height.

At American Copper 
Buildings, New York City, 
it is possible to swim 
between two buildings 
in a skybridge pool, 87 
meters above the ground.

If � ipped on its axis, the 
Ra�  es City Chongqing, 
Chongqing, skybridge 
would almost be a 
supertall building, at 
296 meters.

296 m

Skybridge Types:
• Enclosed Circulation: The bridge is intended predominantly for occupants 

to pass between two buildings.

• Enclosed Programmatic: The bridge contains unique programming or 
amenities that make it a destination on its own, such as office space, 
residential units, observatory, gym, restaurant, etc.

• Building-as-Skybridge: The skybridge is part of an architectural 
composition that makes two independent towers appear as a singular 
“arched” building; the interior is typically enclosed programmatic space.

• Skyplane: A horizontal plane, extending between or across the tops of two 
or more buildings at height, whose primary occupiable space is outdoors 
and on its top surface, often with plantings and park-like features. 

Average Height of Connected Towers: This figure takes the average 
architectural height+ of the two towers connected to an individual skybridge. 
In the case of projects with more than two towers and more than one 
skybridge, the figure refers to the average height of all towers connected to 
at least one skybridge, compared to the average height of all skybridges in 
the complex.

Highest Occupied Skybridge Floor in each complex: As with the general 
CTBUH Height Criteria, this is intended to recognize conditioned space which 
is designed to be safely and legally occupied by residents, workers, or other 
building users on a consistent basis. It does not include service or mechanical 
areas which experience occasional maintenance access, etc.
+ See ctbuh.org/resource/height for full definitions of CTBUH Height Criteria.

visit skyscrapercenter.com/skybridges for interactive web study.

100 m

200 m

300 m

World’s 10 Highest Skybridges 
Notes: Heights in bold refer refer to Highest Occupied Skybridge Floor; HOSF = Highest Occupied Skybridge Floor; HTBC = Height of Tallest Building in Complex

Jumeirah Gate
HOSF: 295 m

Dubai, 2020
HTBC: 301 m
Type: Building-as-Skybridge

Gate to the East
HOSF: 261 m

Suzhou, 2015
HTBC: 302 m
Type: Building-as-Skybridge

Ra�  es City Chongqing
HOSF: 241 m

Chongqing, 2019
HTBC: 347 m
Type: Enclosed Programmatic The Gate Shams Abu Dhabi

HOSF: 228 m

Abu Dhabi, 2013
HTBC: 238 m
Type: Enclosed Programmatic

The skybridge at Petronas 
Towers, Kuala Lumpur, is 
structurally independent 
from the connected 
towers, keeping it steady, 
even if the towers sway in 
di� erent directions.

The “clip-on” skybridges at 
Highlight Towers, Munich, 
were meant to be moveable 
to accommodate changing 
needs. So far, they have 
stayed put.

The Nation Towers, 
Abu Dhabi skybridge 
contains a luxury four-
bedroom hotel suite, 
complete with a spa.

The Sentral 
Residences
HOSF: 197 m

Kuala Lumpur, 2017
HTBC: 210 m
Type: Skyplane

The Address 
Residence Sky View
HOSF: 224 m

Dubai, 2019
HTBC: 264 m
Type: Enclosed Programmatic

Golden Eagle Square Plaza
HOSF: 220 m

Nanjing, 2019
HTBC: 368 m
Type: Enclosed Programmatic

Oxley Towers
HOSF: 199 m

Kuala Lumpur, 2021
HTBC: 339 m
Type: Enclosed Programmatic

Nation Towers
HOSF: 206 m

Abu Dhabi, 2013
HTBC: 268 m
Type: Enclosed Programmatic

CCTV Headquarters
HOSF: 214 m

Beijing, 2012
HTBC: 234 m
Type: Building-as-Skybridge

Project appears in the CTBUH Technical Guide The Space Across: Skybridges and the Future City

Average Connected-Tower Height vs. Highest Occupied Skybridge Floor
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Beijing, 2009
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American Copper 
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New York City, 2017

Bella Sky
Copenhagen, 
2011

Torres El Faro 
Buenos Aires, 2005

Tencent Seafront Towers
Shenzhen, 2017

Concord 
CityPlace Parade 
Toronto, 2013

Nation Towers
Abu Dhabi, 2013

Daesung D3 City
Seoul, 2011

Hangzhou 
Civic Center  
Hangzhou, 2012

Highlight Towers 
Munich, 2004

Petronas Towers
Kuala Lumpur, 1998

Proximus Towers
Brussels, 1994

Raemian Caelitus
Seoul, 2015

Raemian Yongsan
Seoul, 2017

Ra�  es City 
Chongqing
Chongqing, 2019

Gate to the East
Suzhou, 2015

The Sentral Residences
Kuala Lumpur, 2017

Golden Eagle 
Square Plaza
Nanjing, 2019

The Address 
Residence Sky View
Dubai, 2019

The Gate Shams 
Abu Dhabi
Abu Dhabi, 2013
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The skybridge at Petronas 
Towers, Kuala Lumpur, is 
structurally independent 
from the connected 
towers, keeping it steady, 
even if the towers sway in 
di� erent directions.

The “clip-on” skybridges at 
Highlight Towers, Munich, 
were meant to be moveable 
to accommodate changing 
needs. So far, they have 
stayed put.

The Nation Towers, 
Abu Dhabi skybridge 
contains a luxury four-
bedroom hotel suite, 
complete with a spa.

The Sentral 
Residences
HOSF: 197 m

Kuala Lumpur, 2017
HTBC: 210 m
Type: Skyplane

The Address 
Residence Sky View
HOSF: 224 m

Dubai, 2019
HTBC: 264 m
Type: Enclosed Programmatic

Golden Eagle Square Plaza
HOSF: 220 m

Nanjing, 2019
HTBC: 368 m
Type: Enclosed Programmatic

Oxley Towers
HOSF: 199 m

Kuala Lumpur, 2021
HTBC: 339 m
Type: Enclosed Programmatic

Nation Towers
HOSF: 206 m

Abu Dhabi, 2013
HTBC: 268 m
Type: Enclosed Programmatic

CCTV Headquarters
HOSF: 214 m

Beijing, 2012
HTBC: 234 m
Type: Building-as-Skybridge

Project appears in the CTBUH Technical Guide The Space Across: Skybridges and the Future City
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Abu Dhabi, 2013
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Talking Tall: Abbie Galvin

It is clearly significant that the office of the 
Government Architect has selected a 
woman as its Chair for the first time in its 
history. What does that mean to you? 
I’m incredibly proud to be appointed the 
24th Government Architect of NSW. As 
architects, we are given a huge role shaping 
the built environment, creating buildings 
and spaces that serve as places to live, work 
and be in, that sit within our cities and 
become a part of our world. So, after almost 
30 years in private practice, it’s a privilege to 
be able to work in Government shaping that 
environment in a slightly different way. It’s 
an incredible opportunity to advise on 
decisions, to help deliver strategies and 
policies that constantly advocate for quality 
design across buildings, precincts, cities, 
urban areas and regional areas and public 
spaces, and to help articulate what “quality 
design” actually means, and its benefits. 

It is important to consider the different 
perspective I will bring to the role; not 
because I am a woman, but because I have 
different skills, experiences and approaches 
to the people around me. The roles we have 
in our societies need to be representative of 
the wonderful and diverse mix of people 
they comprise. 

What are some of your immediate and 
long-term goals for your tenure, and how 
long will that appointment be in effect? 
Our key goal at GANSW is to embed design 
quality and design-based thinking in making 
beautiful and enduring, sustainable and 
accessible spaces and places.

Abbie Galvin is the 24th Government Architect of New South Wales (NSW) state in 
Australia, which incorporates the Sydney metropolitan area, joining the role after 
serving as a principal and director at BVN Architects. The role of the Government 
Architect, in place since 1816, is to promote design excellence in the state, foster 
public and private sector partnerships, and provide advice and quality review on 
design projects. The Government Architect also chairs the State Design Review 
Panel, which reviewed AU$4.8 billion worth of projects in the first 14 months 
after its establishment in April 2018. Daniel Safarik, CTBUH Editor-in-Chief, 
interviews Galvin.

Abbie Galvin

On the Fast Track to “Better Placed”

Interviewee

Abbie Galvin, Government Architect 
Department of Planning, Industry, and Environment 
New South Wales 
320 Pitt Street 
Sydney NSW 2000  
Australia 
t: +61 02 9860 1450 
e: government.architect@planning.nsw.gov.au 
governmentarchitect.nsw.gov.au

 
Abbie Galvin is the 24th Government Architect of 
New South Wales. She is a member of the GANSW 
State Design Review Panel, sharing her experience 
and expertise to support better design outcomes 
for State Significant projects. Prior to this, she was 
a Principal and Director at BVN, and has worked 
on projects globally and across Australia. She has 
worked for over 20 years on public, educational, 
health, research and workplace projects that have 
been recognized internationally for bringing fresh 
approaches to common project types. 

We’ve developed five key priorities to 
achieve that:

• Promoting an integrated approach to 
urban design—where place and climate 
sit at the very center of decisions, rather 
than coming in at the end once the 
transport and infrastructure and 
economic overlays have been done.

• Helping make Government a Smart 
Client by looking at the criteria 
established at the very beginning of a 
project in the Strategic Business Case. 
Looking at how briefs are developed, 
how projects and design teams are 
procured and how design evaluation 
criteria is present at all the gates in the 
process. We can embed ourselves in 
agencies and help give them the tools to 
do this.

• Teaching us all how to begin the process 
of caring for and Designing with 
Country, which is about improving the 
health and well-being of Country, led by 
Aboriginal cultural values.

• Design Assurance, which includes 
strengthening and broadening the reach 
of the State Design Review process for all 
state significant projects, as well as 
implementing a networked system of 
design review processes across 
government-led projects.

• Environmental Stewardship through 
Design. To help the NSW government 
achieve its goals of net zero emissions by 
2050, we will be working to develop 
strategies and, ideally, policies about built 
environment targets and performance. 
That will need to range from urban 

“It is critical that 
design quality of 
our built form and 
public spaces is part 
of the fast-tracking 
of projects.” 
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planning decisions about density and 
sprawl, transport, connectivity and 
resource use, through to a specific focus 
on buildings, their performance and 
their materials. 

There is no specific tenure identified for 
the role.

Was it a requirement you leave your 
position at BVN to take on this role? 
It was. Potential or perceived conflicts of 
interest would have prevented me from 
maintaining my role and shareholding as a 
Principal at BVN.

What are your other responsibilities as 
Government Architect, beyond chairing 
the Design Review Panel? 
As the Government Architect, I’m involved in 
a wide range of projects across government, 
from providing strategic advice on major 
precincts within the Sydney region, through 
to chairing and/or participating in a number 
of design review panels. The particularly 
exciting project for the GANSW team at the 
moment is the development of a new 
Design and Place SEPP (State Environmental 
Planning Policy), which the Minister for 
Planning and Public Spaces has asked 
GANSW to lead. SEPPs are legal instruments 
given effect under the Environmental 
Planning & Assessment Act, and address 
matters of state or regional environmental 
planning significance. This is an extraordinary 
opportunity to help shape policy that will 
embed design and place in the formation of 
our built environment. 

Can you advise on how the Design Review 
Panel will ensure design quality is kept to a 
high standard, even as projects are 
fast-tracked and construction 
methodologies are likely to change 
somewhat due to the need to “socially 
distance” and prevent COVID-19 
transmission on-site? What kinds of 
projects will be fast-tracked? Is it only 
public buildings, or is there some protocol 
for promoting certain private works as 
“essential”? And how does this overlap or 
differ with the traditional definition of 
“State Significant Projects”? 

It is critical that design quality of our built 
form and public spaces is part of the 
fast-tracking of projects. Decisions made 
now will leave long legacies, and we need to 
retain the systems we currently have in place, 
such as the State Design Review Panel for 
State Significant Projects (GANSW run), 
Design Review Panels for State Significant 
Infrastructure and Precincts (GANSW often 
chairs these panels or is a member), and 
Design Review Panels within Local Councils 
or Design Excellence Competition Policies. 

Design review can give greater certainty to, 
and expedite the planning process if run 
well, and as such we are focused on 
maintaining our program for both the State 
Design Review Panel and any other Design 
Review Panel we chair or participate in.

The Department of Planning, Industry and 
Environment is prioritizing projects that will 
support the recovery of the NSW economy 
through job creation and employment 
precincts during and after the COVID-19 
pandemic. There is a focus on projects with 
tangible and direct public benefits—it is not 
about approving projects without merit. This 
can include fast-track assessments of State 
Significant Developments, rezonings and 
development applications, and 
supporting councils and planning panels to 
fast-track local and regionally significant 
design applications while still meeting 
planning requirements.

Can you comment generally, or specifically, 
on how you expect construction of 
high-rises in Sydney and other cities to be 
affected by the fast-tracking? 
The fast-tracking process is not about 
approving projects without merit that would 
not ordinarily have received approvals. It is 
about identifying the best projects to 
promote jobs and opportunity in the right 
places and applying the resources to get 
them approved.

What kinds of actions can the Design 
Review Panel or Government Architect 
take to ensure that there will be no more 
“Opal Tower”-type scenarios in the future? 
Would a project like that have fallen under 

your purview in the first place? It must be 
front-of-mind for many Sydneysiders—the 
double nightmare scenario of a structurally 
unsound building in which residents are 
being asked to quarantine themselves. 
Building construction quality or construction 
procurement doesn’t fall directly under the 
purview of the State Design Review Panel. 
The SDRP reviews State Significant 
Developments in their early design phases 
before they are submitted for planning 
approval. Residential apartments don’t 
generally come to the panel unless they are 
on a scheduled State Significant 
Development Site. The concern about speed 
and quality often not being natural 
bedfellows is being addressed through 
significant legislative reform of the building 
and construction industry that is being 
proposed by the NSW Building 
Commissioner. The reform will impose new 
obligations to improve documentation and 
compliance with building standards through 
the Design and Building Practitioners Bill.

Opal Tower, Sydney. © Simon Clancy (cc by-sa)
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Urban Australia is transitioning from a 
low-rise, auto-oriented scenario into a 
more high-density, transit-integrated 
environment. Clearly, projects like the 
Sydney Metro and associated mixed-use, 
transit-oriented developments are not 
going to simply be scuppered. But in the 
context of the emerging guidance about 
“social distancing” and controlling the 
spread of disease, how, if at all, has that 
affected planning or design for these 
mega-projects in NSW, which are 
obviously a huge source of investment 
and employment? 
There has been no impact on the planning 
of projects like Sydney Metro. To the contrary, 
the focus has been to ensure they are 
charging full steam ahead. But the 
implications for public space planning will 
be something we will learn about and adapt 
to in the future.

What is the relationship, if any, between 
NSW guidance emanating from the 
Government Architect and Design Review 
Panel and that of the Sydney Design 
Excellence program? How are their 
activities and goals coordinated? What are 
the thresholds for the NSW Design 
Review process? 
I assume you are referring here to the City of 
Sydney’s Design Excellence process, where, 
under the City’s Local Environmental Plan, all 
public and private developments in the CBD 
are subject to the competitive design 
process when they meet at least one of three 
thresholds: height (55 meters), site area 
(1,500 square meters) or capital value 
(AU$100 million (US$65.5 million)). 

The State Design Review Panel reviews State 
Significant Projects with a capital value of 
over AU$30 million (US$19.3 million), such as 

cultural, recreation and tourist facilities, 
hospitals, health research, air or rail transport 
or new education facilities.

If there is a State Significant Project sitting 
within a Local Council that runs its own 
Design Excellence Competition process, we 
will defer to the use of that process and 
generally participate in the competition as a 
jury member.

In addition, the City of Sydney has a 
Design Advisory Panel, of which the 
Government Architect is a member. This 
panel reviews policies, development 
applications and projects that may have a 
significant public domain, public interest or 
heritage impact, and provides advice to the 
assessment process.

How does the NSW SDRP liaise with other 
cities in its urbanized area, such as 
Parramatta, which is building up 
something of a “second CBD” for Greater 
Sydney as we speak? 
Parramatta Council has developed a similar 
Design Excellence process for their major 
developments, and if the development is 
deemed as State Significant, we defer to the 
use of that process as noted above. 
Parramatta Council also has a Design 
Excellence Advisory Panel for all projects 
where SEPP 65 applies, and the GA is a 
member of this panel also.

What is the process for admitting 
members of the SDRP, and how often are 
they appointed or must they re-apply? 
What kinds of obligations or 
performance objectives are they held to 
during their tenure? 
State Design Review Panel panelists were 
appointed through an open tender process 

and drawn from a pool of independent and 
highly-qualified members with expertise in 
different types of development, including 
architecture, landscape architecture, urban 
design and heritage. 

Panelists serve a two-year term and 
represent a variety of skills across design in 
the built environment, bringing a diversity of 
experience and insight. They are required to 
evaluate projects against the Objectives for 
Good Design as defined by “Better Placed”—
an integrated design policy for the built 
environment of NSW written by GANSW.

At the end of the tenure period, SDRP 
members may be invited to accept 
reappointment. Additional panel members 
are recruited as required, including specialist 
experts, where the complexity of a proposal 
warrants in-depth specialist evaluation.

How many applications for projects 
does the SDRP typically review in a year, 
and how does the plan to “fast-track” 
affect this? 
At the completion of its first year, the State 
Design Review Panel had reviewed 84 
projects, held 151 review sessions, covering 
approximately AU$7.7 billion (US$4.9 billion) 
worth of projects. We currently run sessions 
every fortnight, with two panels running 
concurrently. We have the ability to hold 
more sessions if required by running panels 
on a weekly basis.

How has the COVID-19 outbreak 
affected the SDRP’s ability to review 
projects and meet? 
The State Design Review Panel has now run 
multiple virtual panels using collaboration 
software—and they’ve been extraordinarily 
smooth… almost unsettlingly so! 

“There is a focus on projects with tangible 
and direct public benefits—it is not about 
approving projects without merit.” 



In many countries, the fire safety design of 
tall buildings normally adopts a hybrid of 
performance-based solutions and 
prescriptive recommendations from 
building codes. A performance-based 
solution incorporates the use of first 
principles to demonstrate a building meets 
the legislation-defined safety criteria, 
whereas the code-based approach is to use 
building-code recommendations to meet 
these legislative criteria. In my view, all tall 
timber buildings should undertake a fully 
risk-informed, performance-based design 
instead, because these are novel buildings 
with new fire risks not anticipated by 
building codes. 

Fire safety code recommendations are 
based on a combination of historical 
lessons, research and international best 
practice, all of which are balanced against 
risk assessments and cost/benefit analyses. 
Central to these recommendations is 
structural fire protection. The fundamental 
objective of structural fire protection for a 
tall building is ensuring the structure, 
without relying on external intervention, 
e.g., fire brigade, can remain intact by 
withstanding a fire, until all combustibles 
are consumed, and the fire burns out. We 
can reasonably predict this burn-out period 
for a non-combustible steel/concrete 
structure, because it is decoupled from the 
fire dynamics. By adequately protecting the 
structure, the risk of building collapse is 
mitigated, and other fire safety elements, 
e.g., evacuation, fire compartmentation, 
and firefighting, can be designed on top of 
this assurance. 

As timber is combustible, it is part of the fire 
dynamics, and this changes the fire risks, 

What are the True Fire Risks of Tall Timber?

Ask a CTBUH Expert: Ed Ang

Ed Ang, AECOM

As we continue to build increasingly taller buildings using engineered timber, do we need to rethink 
how fire safety engineering is considered for such buildings? CTBUH asks an expert.

About the Author 
Ed Ang is an Associate Director, Strategic Engineering at AECOM Australia. In 2019, Ang was grateful to be recognized as Sydney’s 
Young Professional Engineer of the Year, through his work in city-shaping developments and key civil infrastructure. 

because burn-out can only occur when 
there is nothing left to burn, including the 
timber structure itself. As the timber 
structure can add to a fire, it now impacts 
the design of other fire-safety elements, and 
vice versa. The coupling of a timber 
structure to the tall building’s fire risks and 
fire safety elements has yet to be fully 
quantified in building codes. As is common 
across the construction sector, the adoption 
speed for newer technologies often 
outpaces the inclusion of such technologies 
in building codes, given the resources and 
time it takes for new regulations to be 
developed. For example, the conventional 
building codes’ recommendation to 
maintain minimum separation distances 
between two buildings to prevent fire 
spread may be invalid. This is because, with 
a combustible structure, and the 
corresponding increased fuel source, fire 
could spread over a wider area, requiring 
additional separation distance. 

The additional fire-risk considerations of 
using timber may preclude reliance on 
current building codes, in order to meet 
safety expectations. For a tall timber 
building, the design needs to be from first 
principles, which consider all fire risks and 
hazards, including the fact the structure is 
now combustible. A tall timber building is 
novel, and we need to discard the existing 
thinking that the structure can be 
decoupled from consideration of fire risks. 
The experience of Grenfell Tower and other 
tragic fires have taught us that we must 
continue to improve fire safety. As the world 
continues to pursue taller timber buildings, 
a fully risk-informed, performance-based 
design is the current best approach to 
help projects uncover gaps and risks 

that may be obscured by hybrid 
approaches benchmarked to building-
code recommendations. 

We need to evaluate the fire risks of a 
timber building using our current 
understanding, including a consideration 
of burn-out that includes a fire consuming 
the structure, and how a burning timber 
structure changes the fire dynamics and 
fire spread in a building. Across the world, 
researchers are advancing our 
understanding of self-extinguishment, 
traveling fires and new computer models. 
Designers, suppliers and contractors are 
pioneering better connection methods, 
new adhesives to minimize delamination, 
encapsulation and large-scale fire tests. 
Timber is an exciting building material, 
with a critical role to play in a more 
sustainable future. It is only by coming 
together as a collective through greater 
discussion, knowledge and experience 
sharing that we can work towards a safer 
and more sustainable future.  
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Reviews

Right from the 
cover, it is clear from 
the title and the 
neon-lit silhouettes 
of CCTV, Beijing, 30 
St. Mary Axe, 
London, and The 
Opus, Dubai, that 
several “iconic” tall 
buildings will be in 

for a drubbing. In Simone Brott’s Marxist-
informed critique of large-scale projects 
conceived and built in the neoliberal 
financial atmosphere of the past two 
decades, the totality of the evisceration 
defies all expectations. For the non-theorist 
reader less than well-versed in Adorno and 
Lacan, the book gets off to a slow start with 
its reference-heavy introductory chapters. 

Digital Monuments: The Dreams 
& Abuses of Iconic Architecture 
Simone Brott, 2020
Hardcover, 196 pages 
Routledge
978-0-367-20111-1

But by the time we reach the categorization 
of iconic works into three broad categories: 
Elysium, Loop and Sacrifice, it is clear the 
knives are out for the duration.

The hyper-real, digital images of projects 
such as Zaha Hadid’s Wangjing SOHO, 
Beijing, have nothing to do with 
sustainability, despite being rendered as 
festooned with greenery. Even worse, the 
realized projects have no sustainable, 
cultural  or contextual qualities, Brott 
argues. Instead, she sees such works as 
inherently replicable, homogenizing 
instruments of financialization. Her 
assessment of CCTV is closer to that of Rem 
Koolhaas’ own characterization of the 
building as a kind of embodiment of 
ceaseless surveillance, but she brushes 
aside any notion that it bears cultural 
relevance to China specifically, declaring it 
a tool of the global culture of capitalism.

The notoriously over-budget Santiago 
Calatrava is battered repeatedly over many 
pages, but the harshest words are still 

reserved for Hadid, whom Brott calls out as 
complicit in the deaths of near-slave 
laborers on her projects in the Middle East, 
going so far as to call her untimely death, 
“like a man,” while supervising the 
construction of One Thousand Museum in 
Miami, a “kind of poetic justice.”

Despite this, at the end Brott has invited 
several practitioners to answer the question, 
“What comes after iconic architecture?” 
getting thoughtful responses from OMA’s 
David Gianotten and UNStudio’s Ben van 
Berkel, and a one-sentence manifesto from 
Coop Himmelb(l)au’s Wolf Prix. Mysteriously, 
there is no word from Hadid’s successor 
Patrik Schumacher, who has never shied 
away from a fight and, seemingly, would 
have the most to answer for.

Guy Marriage, a New 
Zealand architect 
with global 
experience at several 
major firms, 
including Foster + 
Partners, has set out 
to write a guide to 
the thinking behind 
contemporary 

high-rise design, and has targeted this at the 
young, collegiate audience. The effort is 
praiseworthy, as the illustrations, language 
and choice of featured projects and 
techniques are lucid and straightforward. 
The book is highly contemporary, 
embracing the state of the art in tall timber 

Tall: The Design and Construction 
of High-Rise Architecture 
Guy Marriage, 2020 
Hardcover, 349 pages 
Routledge 
978-1-138-35074-8

construction, designing for deconstruction 
and reuse, and terminology such as 
“differently abled” when educating on issues 
of universal design. 

There are a few sections where the guidance 
is less cutting-edge, but not to the point 
where a student pursuing the prescriptions 
would find themselves marooned once out 
in the world. For instance, the discussion of 
developer guidelines for floor area 
measurement addresses the fact that most 
of the world uses metric, but the US and 
some stubborn British Commonwealth 
realtors insist on using imperial measures. 
But the recent work of CTBUH and the 
International Property Measurement 
Standards Coalition (IPMSC) to standardize 
the meanings of gross and net floor space in 
commercial buildings (see CTBUH Journal, 
2019, Issue I) is not mentioned. The absence 
of such contemporary enterprises is 
noticeable only because so many others 
are included.

Despite a few moments where Marriage’s 
attempts to endear himself to the current 
generation of architecture students are 
likely to result in shared snickers in the 
studio—at one point he is quoting Eminem 
on gravity; at another, discoursing on the 
importance of material selection, he 
encourages students to “Stroke it – what do 
you like to feel?”—by and large he writes 
with a clear voice that lends some rare 
personality to what can be a very dry field. 
It is quite easy to imagine him as a favored 
instructor whose jokes elicit groans, but 
whose classes are full year after year.
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CTBUH on the Road

As the global COVID-19 pandemic foreclosed 
most of the options for CTBUH to stage live 
events, the resourcefulness of the 
community was nevertheless on full view 
online. The success of these endeavors 
suggests that online webinars and events 
will become a greater factor in the CTBUH 
community in the future, even as life returns 
to a semblance of “normal.”

The Board of Trustees held its first virtual 
meeting on 5 April, bringing on two new 
Trustees. Scott Duncan, Partner, Skidmore, 
Owings & Merill joins the group following a 
succession of CTBUH involvements, 
including participation in multiple 
Conferences as a speaker, several years of 
support on the CTBUH Advisory Group, and 
more recently, serving as Chair of the CTBUH 
Height & Data Committee. Shonn Mills, 
Global Director—High-Rise, Ramboll Group, 
has contributed to the success of the CTBUH 
Scandinavia Chapter in the Deputy Chairman 
role, and more recently sat at the helm of the 
CTBUH Technology Committee, steering the 
production of Smart Technology for High-Rise 
Buildings: Design and Delivery Roadmap.

The CTBUH New York Chapter staged 
“Takeaways from Work-from-Home” on 9 
April, a panel discussion on the various pinch 
points for productivity and how the project 
delivery landscape has changed. Panelists 
represented Perkins Eastman, SHoP 
Architects, Autodesk, and Deluxe Modular.

CTBUH Florida staged its own first virtual 
panel on 16 April, investigating all aspects of 

Mun Summ Wong of WOHA Architects speaking at the online event “Adapting Urban 
Density in the Age of Pandemics.”

resilience for the built environment in South 
Florida, featuring speakers from the 
University of Miami, ESDA, Inc., Akerman LLP 
and Cummins Cederberg.

The CTBUH India Chapter held a virtual 
event on “Post-Pandemic Urban Design” on 
27 April, investigating the implications of 
changes to urban design practices on 
Mumbai, including addressing development 
as it impacts urban slums. Speakers 
representing Tata Realty and Infrastructure, 
HKS Architects, RJB Consultants, Columbia 
University, and the Green Resilient Cities 
Network participated.

The CTBUH Chicago Chapter staged “Agile 
AEC” virtually on 28 April, with a program 
detailing examples of the real-time 
innovation taking place in Chicago’s AEC 
community to fight the coronavirus. Serving 
as case studies, Rush University Medical 
Center’s pandemic-ready design, and the 
McCormick Place Convention Center 
Alternate Care Facility demonstrated the AEC 
community’s ability to provide ingenious 
design solutions for public health in times of 
extraordinary need. Speakers represented 
Thornton Tomasetti, Krueck + Sexton, 
Houseal Lavigne Associates, Environmental 
Systems Design, Perkins + Will, Stantec, and 
The Walsh Group.

Perhaps the greatest success was the global 
event, “Adapting Urban Density in the Age 
of Pandemics” on 6 May, which recorded 
some 366 participants from 44 countries, 
netting more than US$2,000 in donations to 

the World Health Organization (WHO)’s 
COVID-19 response fund. A stellar line-up of 
speakers addressed key questions around 
the responsiveness of dense cities with 
respect to the current crisis, and their ability 
to adapt to similar occurrences in the future.

Moderated by CTBUH Chairman Steve Watts, 
Partner, alinea Consulting, speakers included 
Suzanne MacCormick, Global Healthcare 
Business Growth Director, WSP; Peter Wynne 
Rees, Professor of Places and City Planning, 
University College London; Robert 
Rottersman, Industrial Hygienist, Ramboll 
Group; and Mun Summ Wong, Founding 
Director, WOHA Architects. 

Additional events included:

• “Case Study on 1212 Aventura”  
(CTBUH Florida, 21 May)

• “What Does the Future Hold for the 
Construction Industry?” (CTBUH Global 
Future Leaders Committee, 27 May)

• “The Urban Habitat: The Future of  
Public Space” (CTBUH Philadelphia 
Chapter, 28 May)

• “Will Technology Save Us?! Smart 
Solutions & Future of Workplace”  
(Global Digital Event, 10 June)

Stay involved with the CTBUH community at 
ctbuh.org/events.

Watch videos of past events at ctbuh.org/
resource/videos. 

“If legislation mandates a minimum area 
per person in offices, high-rise buildings 
would become more expensive to build and 
be less efficient.”  

Arjun Kaicker, Analytics and Insights Leader, Zaha Hadid Architects, 
 in Oliver Wainwright, “Smart Lifts, Lonely Workers, No Towers or 

Tourists: Architecture after Coronavirus,” The Guardian, 13 April 2020.

THEY SAID
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Manuela Belova is the 
CTBUH Country 
Representative for 
Bulgaria. She is 
co-founder of VA 
Architects in Sofia, 
and has spearheaded 
CTBUH’s presence in 
Bulgaria, organizing 

numerous events on its behalf. In her spare 
time, she enjoys traveling and “binge-
watching” crane climbing videos.

How and why did you first get involved 
with CTBUH? 
I used to follow CTBUH news and updates, 
and I knew there wasn’t any ongoing CTBUH 
activity in my home country. But going 
through the website, I noticed that I could 
actually apply for the position of Country 
Representative. It seemed there was an 
opportunity to grow a local community and 
help extend the CTBUH network. I decided 
to send an unsolicited application, and 
eventually I became CTBUH regional 
representative for Bulgaria!

What would you say is Bulgaria’s 
relationship with tall buildings, and how is 
that changing? 
In the local context, a building of 80 or 100 
meters is typically considered “tall.” Over the 
past decade, there has been a rise in the 
number of tall buildings, and this has led to a 
backlash from citizens, which now seems to 
have faded. Nowadays, a 200-meter tower is 
already under construction in Sofia, and 
other ambitious projects are also being 
considered. Most of Bulgaria’s high-rises are 
located in Sofia, but other cities are slowly 
following through. The problem now lies in 
the lack of urban design strategies for the 
integration of tall buildings into the urban 
fabric. This issue needs to be addressed in a 
timely manner if we are to have well-
designed and functional cities.

Meet the CTBUH

CTBUH Bulgaria Representative: Manuela Belova

Manuela Belova, VA 
Architects 

(As of 9 July 2020)
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What are your plans for the next year of the 
Bulgaria committee, i.e., activities, and are 
you working to become a formal chapter? 
The CTBUH community is growing within 
Bulgaria and also in the neighboring 
countries. I can imagine the way forward for 
a regional CTBUH Balkans Chapter, which 
encompasses countries going through 
similar development. Balkan countries are 
facing the same types of problems, and it 
could be helpful for all of us to unite under a 
common Chapter as a stronger foundation 
for future collaboration. 

What is something that you see the 
industry doing today which you think is 
positive and perhaps would not have 
expected to see a decade ago? 
Nine years ago, I was working on my final 
project at university, and the topic was “The 
Vertical City”. Back then, there weren’t as 
many good examples as we see today. The 
concept is still evolving and we are yet to 
recreate the real urban realm in skyscrapers. 
But we increasingly witness a single building 
successfully mixing multiple functions, and 
at the same time, integrating quality public 
spaces at height, such as parks, gardens, and 
event spaces, among others.

Meanwhile, there is also a dedicated effort to 
do much better regarding energy efficiency 
and sustainability. These issues are being 
increasingly prioritized on par with 
functional, aesthetic and economic aspects 
of high-rise developments.

Where do you feel the industry still needs 
to make progress, and how do you think 
CTBUH can help with that? 
I feel there is a lack of balance when it comes 
to good skyscraper designs benefitting all 
potential end-users. It’s somewhat 
paradoxical that the efficiency of tall 
buildings in achieving urban density does 
not contribute to more accessible dwellings, 
for example. Although this is neither an 
architectural, nor engineering issue, my hope 
is that CTBUH can contribute to solving 
such imbalances. 
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both the horizontal and vertical dimensions. 
The case study, Raffl  es City Chongqing, 
showcases the incredible potential of the 
skybridge at an unprecedented scale, with 
great attention to detail at every scale (see 
page 12). 

As always, persistent concerns of execution 
must follow blue-sky thinking. Speed of 
construction—at a high level of quality—will 
always be a priority, but in emerging markets, 
where some of the most intensive building is 
taking place, this is not easily achieved. The 
paper Assessment of Risk Factors to Cost and 
Schedule in High-Rise Building Projects (see 
page 28) systematically examines the prime 
causes of delays and cost overruns in three 
former Soviet republics. 

One part of the world that has committed 
especially thoroughly to the fruitful 
resolution of the “speed vs. quality” tension is 
New South Wales, Australia, where a rigorous 
system of design peer reviews is overseen by 
the Government Architect. CTBUH interviews 
the newest appointee, Abbie Galvin, in 
Talking Tall (see page 48).

Certainly, CTBUH must be counted among 
the most enthusiastic organizations when it 
comes to the potential of tall timber, but 
given the wide disparities of local regulations 
and legitimate concerns about fi re spread, it 
is appropriate to Ask a CTBUH Expert: “What 
are the True Fire Risks of Tall Timber?” (see 
page 51). Before the green light is given to 
this green building approach universally, this 
question does need a thorough examination.

We are grateful that you continue to rely on 
us for critical information, in confusing times. 
Onwards with caution and confi dence, in 
equal measure!

All the best,

Daniel Safarik
Editor-in-Chief

It can be a challenge 
to stay focused on 
improving urban life 
when so many people 
are prevented from 
deeply engaging with 
it, under “lockdown” 

orders to prevent the spread of disease. The 
Journal process is not quite fl eet enough to 
have produced a full issue’s research on the 
post-COVID world in the past several 
months. Having said this, we do address 
what “social distancing” might look like in our 
near future in Debating Tall (page 5), 
featuring practitioners specializing in 
high-density applications—vertical hospitals 
and social housing in India—where that 
question is especially pertinent. 

Thinking about, and designing cities in 
multiple dimensions will be increasingly 
critical as more people arrive in them every 
day—add fear of contagion to the list of 
already daunting concerns. And, CTBUH’s 
resilience as an organization is on display in 
CTBUH on the Road (see page 53), as a 
signifi cant number of events transitioned to, 
or were created anew, online.

That is why it is important to highlight 
progressive policies, such as those chronicled 
in Better Public Spaces: Developing 
Environmental Guidelines for the City of London 
(see page 20), which has brought together 
multiple disciplines that don’t always work in 
tandem, in a new, integrated and holistic 
way. This gets us that much closer to 
designing a pedestrian realm around tall 
buildings that considers human behavior as 
much as weather data.

Equally, there is great potential in connecting 
tall buildings at height, an idea that now 
takes on new urgency, as the way we occupy 
urban space has been thrown even further 
into question. The paper Skybridges: State of 
the Art (see page 36) summarizes some of 
the key fi ndings of an 18-month research 
project, kindly funded by thyssenkrupp 
Elevator, which CTBUH has just completed. 
The accompanying Tall Buildings in Numbers 
study (see page 46) traces the increasingly 
impressive trajectory of skybridge projects, in 
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