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Preface 
 
Since 2008, the IES/IStructE Joint Committee has been organising biannual 
conferences with the view to celebrate excellence in structural engineering. The first 
is the Conference on Iconic Structures in Singapore and Asia which was organised in 
2008 and held at the Hyatt Hotel. The conference is part of the IStructE Centennial 
Celebration activities in Singapore. The second conference is the Conference on 
Structural Marvels which was held at the Marina Bay Sands Convention Centre in 
2010. This Conference on Structural Wonders is a continuation of the beautiful story 
of the contributions of structural engineers to make wonderful structures become a 
reality. 
 
Structural wonders continue to inspire people and they do bring a sense of happiness 
and pride to the population and nation. These structures are powerful magnets that 
draw tourists to visit or professionals to migrate to the centres of attention. 
Singapore has seen a fair share of the emergence of structural wonders in the last 
decade. More iconic structures will be built in Singapore in the next decade. So it is 
appropriate that a Conference on Structural Wonders is organised in Singapore to 
capture the beauty of these structures and the achievements of structural engineers. 
 
In this Conference Proceedings, we feature only 7 papers due to time limitation for 
the lectures to be delivered within one day. The first paper presents a reflection of the 
IStructE Structural Awards since its inception in 1967. The paper provides more than 
a glimpse of the many inspiring and wonderful structures of our time. The second 
paper is concerned with the engineering of the structural wonders in the United Arab 
Emirates and a detail treatment of the DIFC Lighthouse in Dubai. The third paper 
describes two landmark structures in the fast developing city of Ho Chi Minh, namely, 
the Bitexco Financial Tower and the Crescent Residence 2. The fourth paper presents 
the spectacular Sports Hub of Singapore which has the world’s largest dome 
structure – a magnificent new sculpture to light up the Singapore skyline. The fifth 
paper showcases a unique vertical arrangement of residential apartments in the 
Interlace which keeps the residents completely connected with the communal spaces 
that are integrated into its lush surrounding greenbelt. The sixth paper is on The 
South Beach Development which is a structural landmark that showcases 
sustainability strategies. For example, its “environmental filter” canopy enables the 
adjustment of the microclimate to suit specific activities.  Finally, the seventh paper 
on bridge construction features the world’s two longest cable-stayed bridges - the 
Stonecutter Bridge in Hong Kong and the Sutong Bridge in Jiangsu, China.  The 
paper on the wonderful design and construction of the Gardens by the Bay 
Conservatory Enclosure – yet another iconic structure to embrace the landscape is, 
however, not included in the proceedings due to a confidentiality request from the 
designer. 
 
We hope that the structural wonders described in the Conference Proceedings will 
inspire structural engineers, contractors and architects to create, innovate and build 
even more awesome and eco-friendly iconic structures that nourish the human body, 
soul and spirit. 
 

C.M. Wang, T.S. Lok, Y.C. Mak and Steve Yeung 
Editors of Conference Proceedings 
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ABSTRACT 
 

Churchill's saying that 'We shape our buildings, thereafter they shape us' has never rung more 
true than in our time, when every major city is striving to claim their place in the world and 
with their identity defined by the building of larger and taller monuments. The design and 
construction of skyscrapers is a field of engineering that is continuously fuelled by human 
endeavour and daring, with the pursuit of building higher constantly pushing the boundaries 
of material performance, mirroring the pace of technological progress in other engineering 
fields. 

Today’s tall buildings form a vital part of metropolitan living and are the backbone of 
successful urban developments: this requires innovative engineering solutions to ensure they 
are efficient and sustainable and achieve the necessary levels of comfort and safety for the 
communities they serve. Innovations in the design of super-tall structures has seen a trend 
evolving away from single material solutions, with the optimum design often being a 
concrete / steel hybrid. In a number of recent projects Atkins has made use of long span steel 
structures to pair concrete core walls which engage these primary structural elements to act as 
'hybrid mega-frames'[2,3,4]. These have the advantage of enhancing lateral stability whilst 
creating large column free volumes and bringing simplicity to the potentially complex 
structural arrangements often associated with such bold and ambitious architecture. 

The boom experienced in Dubai in the decade prior to the financial crisis saw advances in 
computer based technology which has enabled creative and daring engineering solutions to 
meet the challenges of not only building taller, but increasingly slender buildings. This paper 
showcases the process behind the design of a truly unique structure and how the use of 
technology combined with an engineered approach from first principles resolved a complex 
structural arrangement into a relatively simple and buildable solution. 

This paper aims to give an insight into the approach to tall building design with particular 
reference to practices in the UAE. This project is currently on hold and at the time of writing 
this paper the design and peer review were complete, the building permit was issued and the 
foundations built. The author feels that despite this hiatus, the innovations and lessons learnt 
from the project deserve to be shared with the engineering community. 
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INTRODUCTION 
 

The site of the Dubai International Financial Centre (DIFC) Lighthouse is located in Dubai's 
financial district, a 110 acre free-zone of the same name, located at the heart of this modern 
city which harbours ambitions of becoming a financial powerhouse located at the crossroads 
of Europe and Asia. This design of this building was in response to the Client’s desire for an 
expressive and timeless building which would embody the dynamism of an upcoming 
international financial centre and the energy of an ambitious young nation. 

The elegant lines of this building mirror that of the other rectilinear icons in the DIFC 
precinct particularly the Emirates Towers and DIFC Gate (Figs. 1 and 2): it adopts the cross-
bracing motif which is so prominent in the DIFC Gate building and extrudes it vertically. The 
primary structural form is expressed in the elevations and incorporates the DIFC logo within 
the diamond shape formed by the criss-crossing diagonals over the height of this elegantly 
tapering tower. Its styling cues are reminiscent of the Bank of China building in Hong Kong 
and the Hancock building in Chicago, but beyond the bold expression of diagonals on 
elevation, these similarities end: the mega-braces do not only act to laterally brace the 
building but also form part of a large gravity structure that transfers loads to the two core 
walls creating a 40mx30m column free void 5 storeys high at the podium level of the tower.  

The site for this 402m tower is on a 12,200 m2 plot and is set to have a built up area of 
173,000m2 with 90,000m2 of grade A office space on 64 floors, a visitor’s centre, over five 
basements, a podium level and lower floors of the tower which accommodate a leisure deck 
with health club, swimming pool, executive lounge and business centre. The building is 
crowned at level 67 with a 123m high steel lattice tower which features a viewing deck 
offering uninterrupted views of the bustling city. 

 

 
Figures 1 and 2: The DIFC Lighthouse depicted next to the DIFC Gate Building 

and Emirates Towers 
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