Journal of Sustainable Architecture

and Environment
Vol 2, No 7, Autumn 2024
https://sanad.iau.ir/journal/jsae
ISSN (Online): 2981-0892

!P’,/]' "Zl.,
S
N~y

Research Paper

The Role of High-Rise Buildings in Sustainable Urban Development: Challenges and
Opportunities (Case Examples: Sydney, London, Shenzhen, San Francisco)

Aslan Jonoubi: PhD student, Civil Engineering and Architecture and Art Faculty, Science and Research Branch,
Islamic Azad University, Tehran, Iran.

Hamid Majedi*: Professor, Civil Engineering and Architecture and Art Faculty, Science and Research Branch,
Islamic Azad University, Tehran, Iran.

Farah Habib: Professor, Civil Engineering and Architecture and Art Faculty, Science and Research Branch,
Islamic Azad University, Tehran, Iran

Received: 2025/01/12 PP 11-26 Accepted: 2025/01/26

Abstract

Urban expansion towards the outskirts and the scattered development pattern have been identified as inefficient
and unstable models, leading to a myriad of environmental, social, and economic challenges. This expansion
results in excessive consumption of energy, water, and land, along with increased pollution and greenhouse gas
emissions. Furthermore, it fosters social isolation and heavy reliance on personal vehicles, contributing to health
issues such as obesity and related diseases. In response to these challenges, the "New Suburbanism® movement
has emerged as a promising solution to reform urban development and spatial patterns. This movement aligns with
new planning paradigms such as "transit-oriented development,” smart growth, and new urbanism. The core
principles of these approaches include mitigating the negative impacts of scattered development, reducing car
traffic, and integrating mixed-use into buildings. Additionally, denser developments are advocated as a more
sustainable alternative to dispersed growth. "New Suburbanism" specifically addresses the needs of the younger
generation who aspire to live in city centers but face financial constraints in acquiring or renting housing there.
Research indicates that high-rise buildings on city outskirts, when clustered and located along public transportation
corridors, can achieve better efficiency and performance. For instance, major cities like Toronto are reconfiguring
their public transportation networks to synchronize with high-rise clusters. Studies reveal that high-density high-
rise buildings near public transportation stations enhance walkability and create vibrant urban spaces. These
clusters, by fostering mixed-use diversity and forming bustling economic hubs, can attract a wide range of groups
and increase population density.
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Extended Abstract

Introduction

Over the past fifty years, urban growth and
development have predominantly shifted
towards the suburbs, resulting in the
construction of numerous low-rise buildings on
the city outskirts. This trend underscores the
critical need to address sustainability issues in
metropolitan areas.The post-World War |l
reconstruction era spurred rapid urbanization
and economic growth. However, this trend has
led to several consequences, including the
emergence of large, faceless residential
complexes,  expansive  industrial  and
commercial areas on city fringes, and shopping
malls surrounded by vast parking lots and urban
highways.

Methodology

This study investigates the increasing trend of
high-rise construction over the past twenty
years and examines the role of vertical density
in sustainable development through case studies
of metropolitan cities. Extensive research exists
on suburban sprawl and the pathology of such
developments. Additionally, much research has
focused on tall buildings, their role in new
developments, and innovative construction
technologies. This study specifically explores
how these tall buildings are positioned relative
to one another and to the city as a whole.

Results and discussion

Within less than a decade, the negative impacts
of suburban sprawl have become apparent:
prolonged urban commutes between home and
work, economic and social segregation, and
underfunded institutions struggling to support
the growing number of marginalized groups.
Idealistic visions of bridging the gap between
home and work, restoring suburban spaces, and
integrating communities have proven to be
unattainable fantasies.Urban hierarchies have
emerged as a result of the specialization of
urban activities and spaces. Prominent activities
tend to cluster in more desirable cities and
locations, driving up land prices. This dynamic
shapes the new urban landscape, influencing
architecture and urban planning. Consequently,
simpler economic activities are pushed to the
outskirts (small and medium-sized cities,
suburbs, and the peripheries of large cities),

displacing low-income workers and families.
Contemporary urban transformation has been
driven by this force of displacement from city
centers.There is a general consensus that current
urban sprawl models are inefficient and
unsustainable,  contributing to  various
environmental, social, and economic problems.
These include long networks of streets,
scattered shopping plazas, and large box-like
stores, all results of unchecked urban expansion
and dispersion. This land-use pattern leads to
excessive consumption of energy, water, and
land resources, increased pollution and
greenhouse gas emissions, and damage to
natural ecosystems. Additionally, it causes
social issues stemming from the isolation and
separation of residents, while heavy reliance on
private cars exacerbates health problems such
as obesity and related diseases."Suburban
redevelopment,” or "New Suburbanism" in
contemporary urban literature, has been at the
forefront of this cultural shift. This movement
seeks to reform urban development paths and
spatial patterns to minimize adverse economic,
environmental, and social consequences. New
Suburbanism shares goals with planning
paradigms like transit-oriented development,
smart growth, and new urbanism, focusing on
reducing the damage caused by sprawl,
decreasing car traffic, and integrating mixed-
use buildings. Proponents argue that denser
developments are a more sustainable alternative
to sprawl. New Suburbanism responds to the
needs of young workers who aspire to live in
city centers but lack the financial means to
purchase or rent housing there.

Conclusion

Studies demonstrate that high-density clusters
of tall buildings near public transportation
stations enhance ridership and create dynamic
urban spaces. By promoting mixed-use
development and forming vibrant economic
hubs, these clusters can attract diverse groups
and increase population density.
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# Building Name Height (m) Building Name Height (m)
1 Chifley Tower 244 Crown Sydney Hotel and Resort 271.3
2 Citigroup Center 243 Chifley Tower 244
3 MLC Center 228 Citigroup Centre 243
1 Governor Phillip Tower 227 Deutsche Bank Place 240
5 Aurora Place 218.9 Sydney Greenland Center 236.5
6 Suncorp Place 193 World Tower 230
7 AMP Center 188 MLC Center 228
8 Century Tower 183 Governor Phillip Tower 227
9 Grosvenor Place 180 Ernst & Young Tower at Latitude 222
10 Castlereagh Center 173 Aurora Place 218.9
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] Building Name City Height (m) Height(f)  Floors Completion Material Use
1 1 Denison Street Sydney (AU) 1587 521 k] 2019 concrete office / retall
2 The EY Centre Sydney (AU) 155 509 » 2016 concrete office / retal
3 85 Castlereagh Street Sydney (AU) 151 495 2 201 concrete retail / office
4 Quest Word Square Apatments Sydney (AU) 140 459 a2 2008 concrete residential / hotel
5 420 George Street Sydney (AU) 1364 47 ¥ 2010 concrete office / retall
6 Era Sydney (AU) 13% 440 a4 201 concrete residential / office / retail
7 One30 Hyde Park Sydney (AU) 123 404 3 2019 concrete residential / retall
8 Castle Residences Sydney (AU) i) 97 ¥ 2020 concrete office / residentlal
10 Optus Plaza Sydney (AU) 120 3 2 1992 concrete office / retall
9 1 Martin Place Sydney (AU) 120 394 ¥» 1959 steolconcrete  hotel / office
" Opal Tower Sydney (AU) " B4 » 2018 concrete residential / retail
12 Berry Square Sydney (AU) 15 n 3% 2003 concrete residential / office
13 161 Sussex Street Redevelopment  Sydney (AU) 103 3338 2% 2016 steelconcrete  office / hotel / exhibition
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# Building Name Height (m) Building Name Height (m)
1 Shun Hing Square 384 Ping An Finance Center 599.1
2 SEG Plaza 2916 KK100 4418
3 Shenzhen Special Zone Daily Tower 260 China Resources Tower 3925
4 Panglin Plaza 240 Shum Yip Upperhills Tower 1 388.1
5 Guotong Building 201 Shun Hing Square 384
b United Plaza A 195 Shenzhen Center 375.6
7 New Era Plaza 1887 Hanking Center Tower 350
8 Shenzhen Development Bank 183.6 One Shenzhen Bay Tower 7 3414
9 Shenzhen International Science and Technology Building 182 Shimao Qianhai Project Tower 1 330
10 Electronics Science & Technology Building 181 Hon Kwok City Center 3294
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# Building Name Height (m) Building Name Height (m)
1 Transamerica Pyramid Center 260 Salesforce Tower 326.1
2 555 California Street 237.4 Transamerica Pyramid Center 260
3 345 California Center 211.8 181 Fremont 2445
4 101 California Street 183 555 California Street 2374
5 50 Fremont Center 183 345 California Center 211.8
6 575 Market Street 174.7 Millennium Tower 196.6
7 Four Embarcadero Center 173.7 Park Tower at Transbay 184.5
8 One Embarcadero Center 1734 One Rincon Hill South Tower 184.4
9 44 Montgomery 172.3 101 California Street 183
10 Spear Tower 172 50 Fremont Center 183
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# Building Name City Height (m) Floors Completion
1 Jeddah Tower Jeddah (SA) 1000 167 2020
2 Burj Khalifa Dubai (AE) 828 163 2010
3 Wuhan Greenland Center Wuhan (CN) 636 125 2018
4 Shanghai Tower Shanghai (CIN) 632 128 2015
5 Merdeka PINB118 Kuala Lumpur (MY) 630 118 2020
6 Makkah Royal C lock Tower Mecca (SA) 601 120 2012
7 Ping An Finance Center Shenzhen (CN) 599 115 2017
8 Goldin Finance 117 Tianjin (CN) 597 128 2018
9 Global Financial C enter Tower 1 Shenyang (CN) 568 114 2018
10 Lotte World Tower Seoul (KR) 555 123 2017
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Continent # of Tall Buildings  # of Tall Buildings Under Proposed  Visionary
Completed in 2000 Completed in 2020 Construction ’
Africa 132 50 24 19 30
Asia 1593 3962 1275 845 663
Central America 88 201 27 20 34
Europe 968 1426 597 801 510
Middle East 106 647 220 131 200
North America 3867 1710 404 719 510
Oceania 473 465 127 500 109
South America 286 350 53 29 56
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