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Issue 2 2014
Profile

An Ode to Design Innovation

In 2014, we witnessed with 
pride the opening of 
Singapore Sports Hub – 
a project that involved the best 
of Arup’s innovative thinking 
in this state-of-the-art sporting 
masterpiece. As a celebration 
of this grand dame, we’ve 
compiled a special feature on 
this spectacular Singapore icon 
with heaps of behind-the-scenes 
moments for your reading 
pleasure (pages 4 to 21).

Moving on to the secrets of the underground, we discover the 
challenges of tunnelling through a section of the Downtown 
Line (story on facing page). A range of new and exciting 
infrastructure projects won this year (pages 24 & 25) will 
harness Arup’s innovating thinking to make our cities resilient 
and connected.

The Penguin Pool, Arup’s global creative series of events made 
its third comeback in Singapore earlier this year, proving that 
sketching and doodling isn’t just child’s play but a necessary 
part of designing (page 27). We wrap up this edition with an 
insight into Ove Arup’s sporadic reflections, showcased through 
Doodles & Doggerel (page 29).

The international and local awards we have received this year 
(page 26) bear testament to our innovative thinking. It affirms 
that fact that we must continually push the boundaries of design 
thinking and innovation.

2015 will mark Singapore’s 50th birthday. This is a world-class 
city that has won the world over for its efficiency and forward-
thinking in 50 short years. Congratulations Singapore! 
Stay tuned to our next issue as we bring you quirky ideas behind 
Arup’s nation building efforts.

Design thinking involves rethinking old things in new ways, 
and it drives us to shape a better future, always.

Peter Hoad, Office Leader

Peter Hoad, Office Leader
peter.hoad@arup.com

Cover: The world's largest free-span dome roof that opens up to a 
magnificent view of the city. Image © Darren Soh
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01 | Downtown Line 3 

The 21-kilometre Downtown Line was conceived to enhance connectivity from 
Singapore’s east coast to its central business district. Arup is providing a full 
multidisciplinary service suite on the five stations that fall under the Downtown 
Line 3A (DTL3A) package, which includes engineering design for five underground 
stations, up to 44m deep and approximately 4.3km of twin bored tunnels running 
through challenging ground conditions. 

Tunnelling through DTL3A, the team had to navigate through complex geological 
conditions consisting of Kallang Formation, Old Alluvium, Jurong Formation and 
Fort Canning Boulder Bed – a challenge for any project. The tunnels will pass through 
densely populated areas and in particular, conserved historical buildings along 
Jalan Besar. Tunnels linking the existing Chinatown and Bencoolen stations were 
constructed beneath the Singapore River, in close proximity of operational rail tunnels 
and existing underground structures – at some stretches, within a small clearance of 
less than 600mm. All tunnelling works have now been successfully completed.   

With approximately 70% of the construction completed across Fort Canning, 
Bencoolen, Jalan Besar, Bendemeer and Geylang Bahru stations and tunnel 
connections in between, DTL3A is on track for completion in 2017.

Right on Track 

The first Steel Fibre Reinforced Concrete 
tunnel in Singapore – creating resilient and 
lasting infrastructure.

Contact: Charles Im / Michael McGowan 
charles.im@arup.com / michael.mcgowan@arup.com

Client: Land Transport Authority

Architect: Aedas

Arup Scope: Alignment, Geotechnics, 
Tunnel Design, Civil and 
Structural Engineering, 
Acoustic, Traffic Impact 
Assessment, Environmental 
Impact Assessment

Project dates: 2009 – 2017
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Tunnelling below the historic district of Jalan Besar.
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02 | Feature story: The Singapore Sports Hub

After more than 30 years in operation, the old National Stadium was closed in 
2007 and demolished in 2010 to make way for the Singapore Sports Hub.

The Kallang Stadium, as it was fondly referred to, was host to numerous milestone events in Singapore’s 
sporting history and was a key part of her social fabric. Many who have grown up in Singapore 
have affectionate memories of their childhood spent in its large open space while some relished the 
camaraderie of cheering on their favourite football teams during the leagues; others looked forward 
to the yearly family affair of watching the sky burst into an array of spectacular fireworks during the 
National Day Parade. We speak to some Arup staff who worked on the new Singapore Sports Hub as 
they share their memories about the beloved old stadium. 

© Darren Soh 

The Beloved Old
New IconPaves the Way

for a 
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“When I was a child, I was always excited and happy to watch the National Day 
Parade with my parents. Who can forget the rousing atmosphere and the sense of 

camaraderie? The simple but unmistakable features of the old Kallang Stadium 
were its timber benches and large flood lights – these features are deeply 

etched in my memory.”

See Lin Ming | Qualified Person (QP) | National Stadium Bowl

“I really enjoyed the open design of the old Kallang Stadium and the ability to take 
in the view of the entire sky. I didn’t visit the stadium as much as I would like to but 
when I was there to watch the National Day Parade, I was always overwhelmed with 
the grandeur of the place and nationalistic emotions! What was especially beautiful 
was watching day turn to night and anticipating the climax of the programme.” 

Geena Loke | Project Business Administrator | Singapore Sports Hub

“I would never forget the electrifying atmosphere in the old Kallang Stadium 
whenever a football match is on. I very much enjoyed the open and elevated bowl 

design of the old stadium which provided a sense of unity for us football fans, 
cheering our teams on. From where I always sat in the gallery, I recall the grand stand 

with the beautiful city skyline forming its backdrop – a view I liked very much.”  

Nizar Rahim | BIM Technician | OCBC Arena 

“One of my fondest memories of the old stadium was being a part of the National 
Day celebrations. Watching the parachutes ace down onto the grass while 
helicopters flew above with the Singapore flag; sitting on the heated concrete 
benches with the glare of flood lights in my face and excitedly waving the 
Singapore flag while waiting in anticipation for the Kallang Wave to start – 
these were all part of the experience and one that I am very proud to be a part of!” 

Vivien Foo | Design Manager | National Stadium Bowl

© Poh Yu Khing 
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The Singapore Sports Hub is the largest 
sports infrastructure Public-Private-
Partnership (PPP) project in the world. 
The S$1.33 billion mega-development 
is a key project in the Singapore 
Government’s urban redevelopment and 
sports facilities masterplan – ‘Sports 
Singapore Vision 2030’ – promoting 
a more sustainable, healthy and active 
society at all levels 
of participation, 
nation-wide. 

Responding to a 
competition bid 
that started in 
2006, the design 
team comprising of 
SportsHub Pte Ltd, 
Dragages, Arup, 
Arup Associates, 
DP Architects and 
Edaw (later assumed 
into AECOM) 
contributed to 
the winning bid. 
"One of the major 
constraint the 
team had to work 
through was the 
boundaries of the 
site," Arup's lead architect, Clive Lewis 
said. "You have water on one side, the 
Nicoll Highway, the Kallang-Paya Lebar 
Expressway underground and the existing 
indoor stadium to pull together. Putting 
everything into that space is a really 
big challenge.” 

The consortium went on to victory in 
January 2008 with their winning concept 
that fully embodied the spirit of 'Sports 
Singapore Vision 2030'. 

The extensive walkable precinct at 
the Sports Hub links directly to local 
pedestrian and cycle networks and to 
Singapore’s island-wide park connector 
system, providing excellent connectivity 
to the wider city centre waterfront and to 
surrounding residential areas. Easy access 
to the Mass Rapid Transit (MRT) rail 
network and other transport options were 

carefully considered 
in relation to 
crowd safety and 
management during 
major events.  

Around the Sports 
Hub precinct of 
public spaces, from 
the waterfront and 
MRT connections 
to the raised 
level ‘sports 
promenade’, a 
diverse and intense 
mix of sporting, 
community and 
leisure uses 
unfold, providing 
many options for 
both athlete and 
spectator alike.

The whole precinct is unified by a 
consistent philosophy and design approach 
to landscape, shade, shelter and lighting, 
providing levels of comfort and quality 
of experience appropriate to Singapore’s 
tropical climate and public expectations.  
Key to the success of the masterplan is the 
way in which it orientates buildings and 
key public spaces to establish views back 
to the centre of Singapore and to the city’s 
famous skyline.

02 | Feature story: The Singapore Sports Hub

“This was a case where the 
Singapore government was 
commissioning a world-class 
multi-purpose Sports Hub that 
was not focused on hosting 
of a single large scale major 
games. Rather they wanted to 
do this for the people's daily 
enjoyment of sports, recreation, 
entertainment and leisure, with 
the long-term objective of 
making Singapore a world-class 
city to live, work and play.”

Poh Yu Khing 
Director of Strategic 

Marketing & Partnerships 
Singapore Sports Hub

A Dream
Nationfor the

DESIGN TEAM CREDITS

Singapore Sports Hub Design Team
Arup + DP Architects + AECOM

Masterplan
DP Architects + Arup + AECOM

Architecture | Sports Venues
Arup Associates + DP Architects

Architecture | Retail, Leisure, Office, Museum, Library
DP Architects

Engineering
Arup

Mechanical & Electrical Engineering
Arup + Squire Mech

Landscape
AECOM
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“When you’re in here for an event, 
you feel a sense of intimacy being 
inside the dome but it also exudes 
an awe-inspiring sense of space. 
With a building that is designed in 
response to the climate, moving roofs 
with 20,000 LEDs which forms a 
projection screen – this is a fantastic 
event space. Sport is part of it but 
it’s also creating an unforgettable 
experience for the people using it – 
that’s something we are really proud 
of. The other thing we are proud 
of is the way it works as a venue in 
dialogue with the city. When you are 
in the CBD, looking back out from 
a restaurant or a rooftop bar, people 
will know there’s an event taking 
place in the stadium. From the open-
end of the stadium, the noise from the 
crowd is carried across the water and 
into the city centre – this is one of our 
key concepts allowing the stadium to 
communicate with the city,” 

Clive Lewis 
Arup's Lead Architect

© Poh Yu Khing 

Arup scope:
Sports Venue Design, Civil, Structural, Fire and 
Maritime Engineering, Geotechnics, Acoustic, 
Audio Visual and Multimedia, Building Physics 

and Environmentally Sustainable Design, 
Security and Risk Consulting, Lighting Design, 

Advanced Technology and Research 
(Moving Structures); Specialist technical services 

(Sports Lighting, Bowl Cooling, Pedestrian 
Modelling and Arena Consulting).

Contact: Clive Lewis / Chia Wah Kam / Andrew Henry 
clive.lewis@arup.com / chia.wahkam@arup.com / andrew.henry@arup.com
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OCBC AQUATIC CENTRE
Designed to ensure an excellent standard of daylight, 
this naturally ventilated aquatic competition facility houses 
three formal pools – competition, training and diving. 
These pools meet Fédération Internationale de Natation 
(FINA) standards, and will be suitable for swimming, 
water-polo, diving and synchronised swimming events. 
The highly scalable state-of-the-art venue is expandable 
from 3,000 to 6,000 capacity for specific events.

NATIONAL STADIUM
The National Stadium is a 55,000 state-of-the-art sports 
venue, air-cooled, and designed with a movable roof and 
retractable seating to support the widest range of sports 
and leisure events throughout the year. It will be the first 
stadium in the world custom designed to host athletics, 
football, rugby and cricket all in one venue, converting 
from one mode to another within 48 hours. 

WATER SPORTS CENTRE 
Engaging dynamically with the waterfront, the community 
water sports facilities are combined and integrated with 
elite training and racing programmes. A multi-purpose 
building includes judging and race-control facilities, 
changing rooms, boat rental, information centre and café.

STADIUM RIVERSIDE WALK
An unobstructed waterfront setting of approximately 
250m, this promenade space provides a vantage point for 
a breathtaking view of the city and is a playground for 
waterfront activities such as beach volleyball and links up 
the OCBC Square and Stadium Plaza.

STADIUM ROAR 
The main entrance of the National Stadium, this 5,000m2 
open space is aligned with the stadium roof opening and 
the axis towards the city’s skyline, providing spectacular 
views of the city. It forms an impressive civic space for 
ceremonial arrival.

KALLANG WAVE MALL 
The Kallang Wave Mall is a 41,000m2 commercial retail 
space with integrated leisure waterpark and rock-climbing.

SPLASH-'N'-SURF

SPORTS HUB LIBRARY and
SINGAPORE SPORTS MUSEUM
The Sports Hub Library caters more than 80,000 books for 
a wide demographic while the Sports Museum consists of 
a 2,200m2 space for local and international exhibitions.

Sitting on a compact 35-hectares of 
pristine land overlooking the Kallang 
Basin, the Singapore Sports Hub has set a 
new world standard in providing a sports, 
entertainment and lifestyle destination 
to the Singapore community. Located in 
the heart of Singapore, it is strategically 
located near the Central Business District 
and only 12 minutes away from the airport.

“We wanted to create an icon for sport and 
a destination. The ambitious brief to have 
nine other leisure and sports facilities 
connected to the stadium is an element 
that unlocked the design of the precinct. 
During events, you get people walking 
from one event in the stadium to another 
in the aquatic centre and that really makes 
the precinct work.” 

Clive Lewis 
Arup’s Lead Architect

CARPARK
World’s Largest Integrated 
Sports and Lifestyle Precinct 

02 | Feature story: The Singapore Sports Hub
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OCBC ARENA 
The OCBC Arena consists of six halls over two levels and 
caters to an array of indoor sports events. The 3,000-seat 
multi-purpose sports hall is scalable and flexible in layout. 
It is organised as two multi-purpose modules flanking a 
central public atrium, allowing for simultaneous usage 
of the six sports halls. The Arena features a controlled, 
natural daylight and mixed mode ventilation system. This 
will give the option of air-conditioning for competition 
events or a low energy, natural ventilation system for 
everyday use.

SINGAPORE INDOOR STADIUM
The existing Singapore Indoor Stadium offers world-class 
technical facilities and a flexible configuration that scales 
for audiences from 4,000 to 13,000 spectators.

OCBC SQUARE
This 16m-high sheltered space provides a sense of 
arrival with its spatial quality and forms a focal point and 
multipurpose event plaza. From here, through an extensive 
network of canopies, visitors are led to other facilities 
under shade and shelter. The space is flanked by specialist 
retail and dining outlets in north, as well as sports library 
and sports museum in the south.

COMMUNITY FACILITIES
Located along the Sports Promenade, on the roof of 
the basement and multi-storey car park, this communal 
activity space features a diverse range of community 
sport facilities - hard courts, skate-park, fitness corners, 
jogging and cycling tracks, bowling lawn, beach volleyball 
court, adding vibrancy to the hub.

SPORTS PROMENADE
In response to the harsh tropical climate in Singapore, 
the Sports Promenade is designed to provide rain and 
sun-protection to spectators outside of the stadium. This 
civic space was developed as a 1km long connector space 
for everyday use and links the National Stadium to other 
venues within the precinct.STADIUM MRT STATION

This pedestrian overhead bridge links to the National 
Stadium, providing another sheltered access to the hub.

ARENA PARK
At the eastern entrance to the MRT station, the Arena Park 
provides shaded access through deployable canopies to the 
OCBC arena and the offices.
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Sports Promenade

Water Sports Centre OCBC Arena



All images © Darren Soh
with the exception of Water Sports Centre © DP Architects 

OCBC Aquatic Centre

OCBC Square Kallang Wave Mall



Design: Innovation and 
Sustainability Under One Roof 

02 | Feature story: The Singapore Sports Hub

The best of Arup in sports design, architecture, masterplanning, engineering and 
environmental design were brought together to create a state-of-the-art 55,000 seat sports 
venue, air-cooled for comfort and designed with a movable roof and retractable seating to 
support a wide range of sports and leisure events throughout the year.

The initial design for the National 
Stadium considered several design drivers 
– the local climate, the site location and 
the proposed event program – all key 
to Arup’s decision to develop the iconic 
dome envelope. With a span of 312m and 
85m rise from the ground, it is the world’s 
largest free spanning dome structure and 
an engineering marvel. 

The dome form was conceived as a unique 
architectural response to Singapore’s 
tropical climate. Arup’s designers wanted 
a 'protective canopy' that could work as a 
connector space between all nine venues 
and key transport routes at the Sports Hub 
– a concept that created the 'hub' itself. 
The dome was also structurally the most 
efficient form to achieve these objectives. 
Providing sun and rain protection 
both outside and inside the stadium, a 
covered civic space known as the Sports 
Promenade, was designed to allow the 
public to congregate before or after an 
event or exercise any time of the day. 

After extensive research into comfort 
expectations and energy use, Arup’s 
designers found that a naturally ventilated 
stadium with localised cooling would 
be the best solution for the climate in 
Singapore. By incorporating a moving 
roof, the stadium will be further protected 
from the harsh climatic conditions, 
allowing events to be hosted even during 
the hottest parts of the day.

The elegant and ultra-thin roof comprises 
of a moving roof supported by the fixed 
dome roof. Our calculations showed we 
would add less steel to support the moving 
roof using a dome structure than we 
would with a cantilever roof structure – 
reinforcing the efficiency of the dome form. 

“It was never the ambition to achieve the 
largest free-spanning dome. It’s the scale 
required to cover the 55,000 seating bowl, 
which we made as compact as possible, 
and to cover the space outside the bowl. 

World’s Largest Free Span Dome Roof

Contact: Chia Wah Kam / See Lin Ming / Mike King / Scott Munro 
chia.wahkam@arup.com / see.linming@arup.com / mike.king@arup.com / scott.munro@arup.com

The resultant super-efficient shell structure 
weighs slightly over 9,000 metric tons in 
steel weight, which brings the structural 
weight to just over 120kg/m2 – a highly 
efficient outcome even for a roof half 
this span. 

Seismic requirements, wind load and 
snow load are factors that would affect 
structural efficiency. In the design of the 
National Stadium, these factors were 
almost non-existent and this enabled us to 
make it an extremely efficient structure. 
To quantify how lightweight the steelwork 
is – if we melted the roof down to a sheet 
of metal covering the plan area of the 
dome, it would only come up to a 15mm 
sheet of steel,” Lewis explains.
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“The tropical climate in Singapore poses a challenge in the 
design of the National Stadium. People will only enjoy the 
stadium experience if the environmental conditions are 
right. We wanted to keep the rain and heat out, but we also 
wanted it to be an open and dynamic space,” 

Clive Lewis 
Arup's Lead Architect

Integrating the Bowl 
and Roof Design

The National Stadium is the world’s first 
air-cooled and custom-designed stadium 
that can host athletics, football, rugby 
and cricket all in one venue, converting 
from one mode to another within a mere 
48 hours.

This combination of sports presented 
Arup with the challenge of designing 
a 55,000 seat stadium bowl to suit the 
optimised viewing required for these 
sports. 

We studied similar stadiums in Australia, 
Japan and Europe that had an integrated 
moving tier system and found that these 
stadiums tend to be biased either towards 
football or athletics viewing. This did not 
suit the balance we were trying to achieve 
within the same bowl design. To this end, 
we developed a section profile which 
located 30,000 seats – more than half 
of the stadium seats – within the lower 
tier bowl. Divided into eight retractable 
seating modules, this enables the seats to 
be moved 12.5m closer to the pitch.

Arup’s in-house parametric bowl 
generation software was used to complete 
these optimisation studies to arrive at a 
3D form for the bowl. The final design 

for the bowl allowed us to reduce the long 
span of the dome to 312m (more on pages 
18 and 19).  

Another key design consideration was 
the spectator experience and comfort 
at events. Striking a balance between 
comfort and sustainability, Arup 
designed an energy efficient cooling 
system that would supply cooled air of 
23°C to every seat, making it possible to 
host events at any time of the day. 

“To be a successful and responsibly 
managed venue, it was clear right from 
the start that the stadium required a 
special approach in providing comfort to 
spectators. What we've created is known 
as low-level cooling supply or bowl 
cooling, which floats a blanket of cooled 
air over the spectators. It's zoned in such 
a way that it is possible to only cool areas 

© Darren Soh 

with spectators, creating what we call 
localised cooling. 

Though it is not a new concept in the 
stadia environment, it was a challenge 
for tropical Singapore. In addition, 
integrating this into such a large scale of 
movable seating modules made for some 
real design challenges to overcome. 

With bowl cooling, the energy bills are 
less than half of what a fully enclosed 
venue would incur. Bowl cooling is not 
just both about comfort but also about 
minimising the environmental footprint,” 
says Scott Munro, Arup's lead 
MEP engineer.

These ground-breaking design solutions 
set the National Stadium apart from its 
peers around the world, placing it in a 
league of its own.
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All images © Darren Soh
with the exception of  images from December 2012, May 2014 © Arup 

and February 2013 © Arup | Clive Lewis  
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How the Roof Comes Together
02 | Feature story: The Singapore Sports Hub

Beneath the National Stadium’s elegant roof surface is a highly intricate system of 
structural steelwork. In spite of its scale, this mega-structure is designed to relate to the 
human scale at the ground level. The structure’s tapering steelwork begins from the centre 
of the dome with a 5m structural depth and tapers down to less than 2.5m at the edge. 
Here, we break down the key features that hold the magnificent roof together. 

“The National Stadium roof structure is an example of the beautiful synergy between 
architecture and engineering that can be achieved in creating a unique landmark for 
Singapore, without sacrificing efficiency of structure and economy of material. 
The collaboration between Arup's architects and engineers has been driven by the 
desire to create a building worthy of representing Singapore in its efficiency, elegance, 
sophistication and functionality.”

Mike King, Arup’s Lead Structural Engineer
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Fixed Roof Structure

The fixed roof structure comprises a series of arch-shaped steel 
trusses in a dome form, varying in depth from centre to the 
base, and a post-tensioned concrete ring beam support on 
Level 3, also called the Sports Promenade. 

The trusses consist of transverse and longitudinal trusses, 
with diagonal trusses to form the primary roof structure. 
Secondary trusses cover the roof to support the cladding. 
All of these trusses are integrated into the roof dome geometry 
to act as an integrated structural system. The fixed roof directly 
supports a symmetrical movable roof in two-halves via a series 
of ‘bogies’ running on the parallel ‘runway trusses’ that span 
perpendicular to the pitch axis. The roof truss configuration 
defines the architecture of the roof, while also efficiently 
distributing unbalanced loads and bracing the roof shell to 
achieve optimal efficiency.

Movable Roof Structure 

Similar to the fixed roof trusses, the movable roof is also made 
up of 3D triangular trusses which span approximately 48m 
between the runway trusses. 

There are four spans of movable roof trusses between the five 
supporting runway trusses. The movable roof framing was 
developed to minimise interaction between the movable and 
fixed roof structures. The driving principle was to make the 
moving roof as articulated as possible, while making the fixed 
roof as stiff as possible, so that operational risks are minimised. 
This is achieved by introducing physical pin connections and 
lateral sliding bearings at strategic connection locations to 
allow the movable roof to follow the fixed roof displacements 
without introducing large stresses in the structure or significant 
horizontal loading at the support points.
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Sports Promenade

The Sports Promenade is at the highest open public level, 
exemplifying the integration of sport and public space. 
This inspirational civic space on Level 3 links the National 
Stadium to various key sports venues, lifestyle destinations, 
public rooftop spaces and green spaces within the Sports Hub. 
The Sports Promenade incorporates an 888m long jogging track 
– made up of an 800m distance running loop and an 88m dash. 
The track will expand into a larger exercise circuit with exercise 
stations, encouraging a range of fitness activities around the 
precinct. 

Around the perimeter of this space is a series of lightweight 
sail-like louvres that provide shade from sun and rain, 
whilst allowing air to circulate. The connections between the 
louvre framing and primary trusses are detailed to ensure 
that the louvres do not form part of the global roof framing 
system and only exert load on it rather than attract load from it. 
These lourves are clad in PTFE fabric and each is specifically 
designed to overlap at 30 degrees – an angle that optimises 
rain protection and natural ventilation. We used optimisation 
software to achieve the comfort requirements and at the same 
time minimise the physical area of the lourvre fabric. 
The louvres are also aligned to floor levels to provide views out 
of the stadium to the city and beyond.

Ring Beam and Thrust Blocks

The structural dome form of the roof imparts large tensile 
forces into a 1.5m deep by 6m wide post-tensioned concrete 
ring beam at Level 3. The ring beam, approximately 9m from 
ground level, is an integral component of the overall roof 
structure and supports the weight of the entire roof. The ring 
beam and the column pairs below form the primary support 
for the roof structure and work together to restrain the lateral 
thrusting forces of the dome roof.

On the ring beam and around the stadium are 20 thrust blocks 
preventing the spread of the dome roof. Carefully designed to 
relate at the human scale, the thrust blocks are much smaller 
than the usual size needed to support a roof this scale.

Contact: Chia Wah Kam / Mike King 
chia.wahkam@arup.com / mike.king@arup.com

All images © Darren Soh
with the exception of Ring Beam and Thrust Blocks © Arup 
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Design Excellence with BIM

02 | Feature story: The Singapore Sports Hub

With its mega scale, complex design and tight deadlines to achieve, it was clear from 
the onset that BIM would be critical in making the Singapore Sports Hub a success. 

The lead designers of the National Stadium from Dragages, Arup, Arup Associates 
and BYME, realised early on that the successful delivery of the stadium’s roof and 
bowl needed a fully integrated approach to the architectural, structural, mechanical, 
electrical design, and subsequently construction. With more than a hundred 
designers and stakeholders involved working round the clock, the decision to use 
Building Information Modelling (BIM) was a no-brainer. 

In 2010, before the design phase 
began, Dragages organised a workshop 
involving the designers and external 
consultants of the National Stadium 
to set benchmarks and processes, and 
decide on details that will form the 
model. Other details such as frequency to 
which the model should be updated and 
communicated were also laid out.

Arup led the architecture and structural 
engineering design of the stadium’s roof 

and bowl with a 40-strong design team 
utilising BIM extensively on the project. 
A specialist team within Arup was also 
tasked to develop bespoke parametric 
software that bridged the gap between 
various commercial software, greatly 
enhancing communication between 
designers. 

Arup modelled the National Stadium 
structure in BIM software Digital 
Projects, Revit and Tekla, including 

the structural elements (foundations, 
concrete structure and steel fixed and 
moving roof), and the architectural 
elements (cladding, internal walls and 
doors). This extended from collaborative 
parametric geometry development 
between the architect and engineer 
(Arup Associates / Arup) through to 
handover of the BIM model to Yongnam 
for production of shop drawings.

National Stadium Roof

A parametric model was built in Digital 
Projects (DP) by Arup Associates 
allowing the roof to be quickly assessed 
structurally and redefined as the design 
developed. The parametric DP model 
was linked to Arup’s structural analysis 
software, General Structural Analysis 
(GSA), via bespoke in-house software. 
This allowed optimisation of the roof’s 
form via varying truss depths, layout, 
arch rise and other parameters that define 
its geometry. 

Once imported into GSA, the structure 
was optimised using in-house software 
developed specifically for the project 
that employed an interactive approach 
based on ‘Fully Stressed Design’. 
When the structural sizing optimisation 
was complete, the analysis model was 
converted into a 3D Tekla Structure 
BIM model from which all the 
construction and fabrications drawings 
were produced. 

Arup wrote additional software to 
further extract design information 
from the GSA analysis model (such as 
connection design forces and fatigue 
stress concentration factors) and 
embedded them within the Tekla model. 

This process allowed the BIM model to 
be issued to Yongnam, containing all 
the information necessary to deliver the 
roof’s complex structure.

Feedback loop established for information transfer between architecture, 
engineering and construction models.
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National Stadium Bowl

The stadium bowl superstructure 
was another colossal development that 
needed meticulous integration between 
the structural form with the mechanical 
and electrical systems. Arup used Design 
Link, an internally developed tool to 
automate the transfer of foundation 
design information from engineering 
models to the BIM model. This also 
facilitated the transfer of information 
between Revit and Excel, which BYME, 
the MEP contractor, was working with. 
The entire process significantly reduced 
the time taken to manage this information 
and ensured the accuracy of data that was 
being transferred.

The upper and middle tier incorporates 
an integrated plenum under each row 
of seat which form the energy-efficient 
bowl cooling system. The design allows 
the seating and plenum elements to be 
built in one construction, saving time and 
material. The coordination of the lower 
tiers using BIM software was developed 
with an approach that is similar to the 
roof model.

“None of the contracts with our consultants required the use of BIM and it was a risk 
for them to join us in its implementation. Without the voluntary involvement in the 
learning process and the adoption of BIM by Arup and BYME, this (initiative) would 
not have been successful.”

Marcel Finlay 
Senior Design Manager, Dragages

A Visionary Approach for 
Ground-Breaking Design  

The modelling of the National Stadium 
involved several models, due to the size 
and complexity of the structure. 
This involved input from design teams 
around the world, requiring software to 
enable sharing of models and information 
in real time. 

Together with Autodesk, Arup created 
what would be the largest use of the 
Revit server by a single project then. 
This software enabled multiple parties to 
work on a model at the same time, while 
protecting the robustness of the model 
integrity. Regardless of their location, 
work was completed more efficiently, 
using the best resources available, and 
minimised the need to manually transfer 
and update revised information.

The Singapore Sports Hub is the first 
project in Singapore utilising BIM from 
start to finish and is a fine showcase 
of collaboration between multiple 
stakeholders. The successful outcome has 
certainly elevated the level of innovation 
in the built industry.

It was an immense undertaking from 
the client and design teams to commit to 
deliver such a large and complex project 
using BIM – highly forward-thinking 
approach for its time. 

For its bold design and construction 
approach, the Singapore Sports Hub 
was awarded the Platinum award – top 
honours at the BCA BIM Award 2014. 
The National Stadium came in first place 
at the Tekla Global and Southeast Asia 
BIM Awards 2014 (more on page 26).

Above: Combined architectural and structural BIM model of the Singapore Sports Hub.

Below: An isometric view of thrust block reinforcement © Sigma Bear.

Contact: Andrew Henry 

andrew.henry@arup.com
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02 | Feature story: The Singapore Sports Hub

The old national stadium was a big part of 
my childhood – I recall the atmosphere, 
the celebrations, and the emotions from 
watching various exhilarating sporting 
events. As a structural engineer at Arup, 
the Singapore Sports Hub is a once-in-
a-lifetime opportunity to re-create a 
national icon that will rank highly on the 
international stage. 

The Aquatic Centre is a scalable venue, 
expandable from 3,000 to 5,000 seats 
under the permanent roof canopy; 
and extends to 6,000 seats through 
demountable façade. There is also an 
option to install 1,000 temporary seats at 
the courtyard for larger-scale events. 

The unique curved roof over its square 
building form is expressed structurally 
though exposed steel roof space trusses, 
depicting an elegant solution for a roof 
of many features. The challenge for the 

design team was to achieve a lightweight 
roof that spans 70m while complying 
with a number of authority requirements. 
In addition, we had to ensure that it 
would be naturally ventilated, cost 
effective to build and maintain, and still 
be aesthetically pleasing.  

A feature on the Aquatic Centre that 
I really enjoyed designing was the 
colourful seats of the grand stand which 
provides spectators with a panoramic 
view of both competition pools and 
diving tower. 

The pre-cast bleacher that forms the 
grand stand was particularly challenging 
to design as it was expected to achieve 
high standards in strength and blast 
resilience. In spite of that, we have 
achieved a high level of design excellence 
with its quality finish and efficient design.

The other key venue, the Arena, is an 
outstanding multi-purpose indoor venue 
that is scalable from 1,000 to 3,000 seats. 
It provides for badminton, table tennis, 
fencing, gymnastics, wushu, silat, martial 
arts and strength training for athletes and 
the wider community. A unique feature 
of the Arena is its controlled, natural 
daylight and mixed-mode ventilation 
system. This energy conserving design 
solution provides spectator comfort 

without air-
conditioning 
the space. 

Being personally 
passionate about 
BIM and the 
benefits it brings, 
we worked closely 
with the architects 

to maximise parametric modelling 
tools that delivered the sleek design of 
the roofs. The Arup design team also 
developed bespoked software to enhance 
communication between the disciplines 
involved in the process. 

Featured alongside the famed National Stadium and Singapore 
Indoor Stadium are two equally elite sporting venues – 
the OCBC Aquatic Centre and Arena. These two buildings open up 
to the Sports Promenade, and create a gently curved plan form to 
complement the circular geometry of the National Stadium roof.

Mak Swee Chiang, Arup’s Deputy Lead Structural Engineer, shares 
about the design thinking and innovation that went into the creation 
of these unique yet functional sporting venues.

Making a Difference
OCBC Aquatic Centre and Arena

Structural steel model of the Arena created in Rhino.
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The transfer of steelwork information 
of both roofs was coordinated closely 
during the design development stage 
using multiple software. With the 
structural model being developed in 
Rhino and using Grasshopper plug-ins 
to control the roof truss geometry, 
we were able to share modifications in 
our design with the architects so that the 
truss geometry could be optimised with 
respect to structural performance. 
Other aspects that were easily identified 
and factored into the design were natural 
daylight, projected viewing angles, 
provision for catwalks and head room 
issues. 

This iterative process of sharing models 
saved us considerable time in developing 
schemes that were not only efficient in 
their performance, but also robust in 
their compliance with requirements. 
The structural engineering models also 
provided downstream benefits for the 
contractor’s documentation effort.

I am really proud of how much we 
have achieved as a result of two years 
of pushing design and technological 
boundaries. I hope that Singaporeans 
will feel proud hosting the line-up 
of events in months to come, while 
appreciating the thought and detail that 
have gone into creating a successful venue. 

© Darren Soh

Contact: Mak Swee Chiang 

mak.swee-chiang@arup.com

Aquatic Centre: Rhino structural model of the roof with cladding.

BIM coordination model of the Aquatic Centre showing the grand stands, 
competition pools and the diving tower.
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03 | Arup's Sporting Achievements Around the World

To inspire sport’s best, Arup works with leading 
architects and organisers of sporting events to 
create high-performance venues. Our combined 
design, technical and commercial expertise helps 
clients realise their highest aspirations both in 
game-changing visitor experiences and legacy 
sports facilities.

The greatest sports buildings result from 
creative partnerships. The feature story on the 
Singapore Sports Hub is an exemplar of top-
notch collaboration between the client, architects, 
engineers and contractors. Here are other Arup-
designed sports venues around the world that have 
incited passion among fans and helped formed 
unforgettable sporting memories.

Beijing National Stadium 
China

The centrepiece of the 2008 
Beijing Olympics, this 91,000 
seat ‘bird’s nest’ stadium 
was designed by Herzog & 
de Meuron and CAG, with 
sports architecture elements 
by Arup Associates. To ensure 
a compact and optimum 
design, the seating bowl was 
established first, with the 
outer façade wrapping around 
it. The design ensures that 
all spectators are as close as 
possible to the action and have 
clear sight lines. 

Scope: Sports architecture, Structural, 
Mechanical, Electrical, Wind, Environmental 
and Fire engineering, Seismic design, 
Acoustic and Sports lighting

Sporting
next

big thing
the

Allianz Arena 
Munich, Germany

The Allianz Arena’s unusual 
form and skin of translucent 
ETFE pillows make it instantly 
recognisable. Designed to be 
architecturally outstanding, 
the sight line studies and 
subsequent seating layout 
combined an immersive 
atmosphere with a clear 
viewing experience. Home to 
Bayern Munich and TSV 1860 
football clubs, the stadium – 
featuring a three-tier seating 
bowl – also housed the opening 
game and a semi-final of the 
2006 World Cup.

Scope: Sports architecture, Acoustic 
and Structural engineering

National Aquatics Center 
(Water Cube), Beijing, China

The National Aquatics Center 
was one of the most dramatic 
sporting venues constructed 
for the 2008 Beijing Olympic 
Games. Five swimming pools 
(including a wave machine and 
rides), a restaurant, along with 
facilities for 17,000 spectators 
are within the building’s bubble 
walls, inspired by the natural 
formation of soap bubbles. The 
stadium’s unique geometry was 
highly repetitive and buildable, 
and set benchmarks for a 
building’s environmental impact 
and resource consumption.
Scope: Structural, Civil, Façade, Fire, 
Water, Mechanical, Electrical, Geotechnical 
and Public health engineering, Acoustic, 
Environmental, Security and risk consulting, 
Architecture, Programme and project 
management, Quantity surveying and 
Lighting design 

Donbass Arena 
Donetsk, Ukraine

Located on a site of local 
and national historical 
significance, this stadium 
features a dramatic sloping 
roof that allows it to align 
with the natural fall of the 
park and integrated with 
the surrounding landscape. 
Designed to seat a capacity 
crowd of 50,000, the stadium 
will offer spectators the best 
possible views, due to an 
optimised bowl design. It has 
a distinctive jewel-like shape 
with a three-dimensional 
lightweight and efficient roof 
structure that appears to float 
above the building.

Scope: Architecture, Structural, Mechanical, 
Electrical, Public health and Fire engineering, 
Sports lighting and Acoustic

 1

 2
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 5  6  7
King Abdullah Sports City 
Jeddah, Saudi Arabia

The King Abdullah Sports 
City serves as a launch 
pad for a paradigm shift in 
participatory sport among 
Saudi citizens – a design 
intended to encompass a strong 
sense of place and environment 
that sustains both the people 
and culture around it. At the 
centre of the masterplan is 
the Kingdom’s first purpose-
built FIFA standard football 
venue. Completed in 2013, 
the 60,000-seater stadium is 
home to Jeddah’s two Premier 
League football clubs.

Scope: Architecture, Building services, 
Geotechnical engineering, Environmental 
services, Structural and Civil engineering, 
Infrastructure design and Flood risk 
management

London Aquatics Centre 
United Kingdom

An important venue for the 
2012 London Olympics, the 
2,500-seat facility re-opened 
in 2014 and continues its 
legacy for community and 
competition use. Its long-span 
roof, which posed engineering 
challenges, was constructed 
with Arup’s multidisciplinary 
design approach that put 
environmental sustainability 
and comfort at the fore. Arup 
reduced close to one-third 
of typical potable water 
demand and enabled flexible 
‘microclimate’ heating and 
ventilation in the main pool hall 
to create a top pool facility.

Scope: Geotechnical, Structural, Mechanical, 
Electrical, Public health and Fire engineering, 
Acoustic, Sound systems, Lighting, Security, 
Wind and BREEAM

City of Manchester Stadium 
United Kingdom

Originally created for the 
XVII Commonwealth Games 
in 2002, this stadium was 
regenerated the following year 
to become the home ground 
of Manchester City FC. It can 
also host rugby matches, other 
performances and community 
events. It is the fifth-largest 
stadium in the Premier League 
and the twelfth-largest in the 
UK, seating 47,805 spectators.

Scope: Architecture, Civil, Structural, 
MEP, Façade, Wind, Geotechnical and 
Infrastructure engineering, Project 
management, Fire safety design, Bridge 
design, Landscape architecture, 
Transport planning, Environmental services, 
Communications, Acoustic and 
Cost management

Contact: Mike King / Clive Lewis
mike.king@arup.com / clive.lewis@arup.com

Beijing Olympic Stadium © Arup | Clive Lewis; Allianz Arena © Allianz Arena; 
Donbass Arena © Arup Associates; National Aquatics Center © Zhou Ruogu 
Architecture Photography; King Abdullah Sports City © Arup Associates; 
London Aquatics Centre © Hufton + Crow; City of Manchester Stadium 
© David Millington Photography Limited
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04 | Arup News/Events

Project Wins

Singapore High Speed Rail Engineering Feasibility Study

Arup has been awarded the engineering feasibility study for the high-profile Malaysia-
Singapore High Speed Rail by Singapore’s Land Transport Authority (LTA). 
Enlisted to study the feasibility of establishing the high speed rail corridor within 
Singapore and the terminal station, our scope also included architecture, civil, 
structural and geotechnical engineering, tunnelling, track alignment, systems and 
operation, electrical and mechanical system, custom immigration quarantine planning, 
security and environmental assessment. The high speed rail linking Singapore and 
Kuala Lumpur and a number of cities in Malaysia is expected to improve the transport 
connectivity between the two countries and these cities. 

Cross Island Line, Singapore

Spanning across the island from east to 
west, the Cross Island Line (CRL) spans 
approximately 50km across Singapore. 

Arup was awarded an engineering 
feasibility study for the CRL – another 
major rail commission following our 
current work on Downtown Line, 
Thomson - East Coast Line with 
Singapore’s Land Transport Authority. 
Our design scope for the study is to 
establish the CRL alignment and 
includes architecture, civil and structural, 
geotechnical engineering, tunnelling, 
track alignment, electrical and mechanical 
system, rail systems & operation, 
Environmental Impact Assessment and 
ground vibration study. 

When complete in 2030, it will provide 
commuters with an alternative travel route 
to the current East-West Line, making 
journey times significantly shorter. 

Contact: Michael McGowan 

michael.mcgowan@arup.com

Contact: Michael McGowan 

michael.mcgowan@arup.com
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Underground Space Planning and Development, Singapore 

The Urban Redevelopment Authority (URA) of Singapore commissioned a 
benchmarking study to research and analyse underground developments around the 
world. Alongside a team of multidisciplinary consultants and academia including 
Colliers, KPMG, Aedas, LangdonSeah, Mitsubishi Jisho Sekkei, National University 
of Singapore, Nanyang Technological University and Professor Raymond Sterling, 
Arup would be leading this study to provide recommendations and establish 
guidelines for underground space planning and development in Singapore. 
The study involves researching and analysing international case studies to identify 
best practices on underground developments that have been successfully and cost 
effectively implemented.

Contact: Tan Yoong Heng

tan.yoongheng@arup.com

Contact: Anthony Leversedge 

anthony.leversedge@arup.com

Jurong Second Link, Singapore

Jurong Island is at the heart of 
Singapore’s energy and chemicals 
industry and is home to almost 100 
leading global petroleum, petrochemicals 
and specialty chemicals companies. 
A planned second road link to Jurong 
Island aims to cater for the increase in 
traffic demands and enhance business 
continuity as well as safety and security 
aspects for the chemicals hub. Arup was 
engaged to undertake the optioneering 
and project technical and commercial 
feasibility for the project. The first 
stage will focus on an alignment and 
engineering option study, traffic 
investigation, demand forecasting, and 
road capacity optimisation. The second 
stage will involve a detailed assessment 
of preferred link options in addition to 
Traffic Impact Assessment, checkpoint 
design, public transport and utility 
studies as well as economic, security and 
environmental evaluations.

© Darren Soh
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Award Wins and Events

Arup’s BIM Capability Recognised 

Across Arup, digital collaboration is redefining the possible 
in performance and design. Virtual design tools such as 
3D modelling and simulation are becoming increasingly 
sophisticated and integrated. In Singapore, Arup has been at 
the forefront of BIM in the last decade. We have adopted BIM 
extensively on projects such as the Singapore Sports Hub, 
Downtown Line 3, ArtScience Museum, Marina Bay Sands 
and The Helix, to help us manage large amounts of data and 
combine multidisciplinary engineering services and architectural 
finishes in a coordinated manner. Arup was lauded for this effort 
as it was conferred the Gold Award winner of the Construction 
Productivity Award – Advocates (Civil & Structural Consultant) 
category by the BCA this year.

Young Female Consulting Engineer of the Year

A civil and structural engineer by training, Hiew Siaw Ling was 
named ‘Young Female Consulting Engineer of the Year’ by the 
Association of Consulting Engineers Singapore (ACES) earlier 
this year.

Siaw Ling’s design and construction management on high profile 
projects such as GuocoLand’s Tanjong Pagar Centre, 
the Land Transport Authority’s Downtown Line 3 and the 
Singapore Sports Hub has showcased her technical excellence, 
leadership and resilience as a young female engineer. Siaw Ling 
has also obtained her Professional Engineer certification, making 
her one of the youngest in Singapore to do so.

04 | Arup News/Events

Singapore Sports Hub Bags International and Local Awards 

Since its opening in June this year, the Singapore Sports Hub has received 
top recognition in the worlds of architecture and engineering. The Sports 
Hub was named Sports Building of the Year at the World Architecture 
Festival (WAF) Awards. Locally, the project was also recognised for its 
architectural excellence when it clinched a Design Award at the Singapore 
Institute of Architects Architectural Design Awards. 

The engineering marvel beat ten other finalists to earn top honours at 
the inaugural Building and Construction Authority (BCA) of Singapore 
Building Information Modelling (BIM) Awards, as the project team 
walked away with the Platinum Award. For its extensive fire engineering 
planning and design, the hub was named the Design Winner at the National Fire and Civil Emergency 
Preparedness Council Fire Safety Design Excellence Awards.

The crown jewel of the hub, the National Stadium, was also highly commended for its sophistication and 
innovation in engineering as it scored top accolades at the IStructE Singapore Structural Awards 
(Structures category), Singapore Structural Steel Society (SSSS) Structural Steel Excellence Awards 
(Arts/Entertainment/Sports/Leisure category) and Tekla Global and Southeast Asia BIM Awards (Steel category). 
All awards were commended this year. 

©
 A
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Arup receiving the IStructE Singapore Structural Awards 2014.
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Contact: Celia Choong 
celia.choong@arup.com

Drawing to a Conclusion 
Ask most people to explain an idea and they will reach for a pencil and an old envelope and 
start scribbling whilst they talk…or at least they used to.

In the virtual world in which we now live, with the hyper-real computer-based drawing and 
visualisation techniques, does the simple hand-sketch have a role?  

We certainly think so and so do many people we collaborate with. 

The Penguin Pool, Arup’s creative series of events made its third comeback earlier this 
year. This edition, we invited Singaporean-based luminaries in jewellery design, culinary 
arts and engineering to discuss the role of sketching as a medium to transmit and develop 
ideas in their line of work. The lively crowd from a range of diverse fields also contributed 
their thoughts as they shared about their personal experiences with sketching. The night 
continued as the Penguin Poolers were free to sketch on any conceivable surface in Arup's 
café. Many were also treated to a portrait of themselves sketched by talented illustrators 
from the Organisation of Illustrated Council (OIC). For more doodling, check out 
Sir Ove’s Arup very own book Doodles and Doggerel on page 29.

The Happiest Crowd 
At the World Architecture Festival (WAF) 2014

For the last three years, October was the month designers and shapers of the 
built environment look forward to as we welcome the WAF to Singapore. 

At the back of our ‘Happy’ series of events, Arup hosted ‘Happiest’, 
the third edition of a lively, casual post-WAF party for all our visiting and 
local architecture friends. The happiest crowd was indeed in the house as 
we announced first-hand news that the Singapore Sports Hub won the 
‘Sports Building of the Year’ award, beating five other entries from around 
the world to clinch this award.

Cities Alive – Rethinking Green Infrastructure
Dr Chris Luebkeman, Arup Fellow and Director of Arup’s Global Foresight 
+ Research + Innovation team was in Singapore this October to share about 
the team’s latest research publication – Cities Alive*. 

Our cities are facing an uncertain future. Underground roads and automated 
transport, permeable pavements and water roofs, vertical farming and even 
glowing trees – from large-scale interventions to smaller scale enrichments, 
cities in the future will need to look vastly different to cities now. As urban 
spaces are inextricably linked to the environment of our planet, there is a 
compelling case for building new cities and retrofitting or expanding existing 
ones in ways that work in harmony with nature, by linking ecological and 
human systems.

Chris invited the guests to consider the role of nature in our cities and its 
impact on our mental and physical health. He also facilitated thinking and 
discussion around key requirements that would have a significant implication 
for the future design of cities.

Singapore Profile Issue 2  2014 | 27



Singapore
10 Hoe Chiang Road
#26-01, Keppel Towers,
Singapore 089315
t +65 6411 2500
f +65 6411 2501

London
13 Fitzroy Street
London, W1T 4BQ
United Kingdom
t +44 20 7636 1531
f +44 20 7580 3924

Sydney
Level 10, 201 Kent Street,
Sydney NSW 2000,
Australia
t +61 2 9320 9320
f +61 2 9320 9321

Hong Kong
Level 5, Festival Walk
80 Tat Chee Avenue
Kowloon Tong, Kowloon
Hong Kong
t +852 2528 3031
f +852 2865 6493

Shanghai
39/F-41/F
Huaihai Plaza
1045 Huaihai Road (M)
Shanghai 200031, China
t +86 21 3118 8888
f +86 21 3118 8882

Ho Chi Minh City
8/F, Star Building, 33 Ter - 33 
Bis Mac Dinh Chi Street
District 1, Ho Chi Minh City
Vietnam
t +84 8 6291 4062
f +84 8 6291 4072

New York
77 Water Street
New York, NY 10005
USA
t +1 212 896 3000
f +1 212 229 1056

Tokyo
3F Tobu Fuji Building
24-4 Sakuragaoka-cho
Shibuya-Ku
Tokyo 150-0031, Japan
t +81 3 3461 1155
f +81 3 3476 1377

05 | Arup People

Charles Im
Transport & Resources Group

Charles is an Associate with more 
than 16 years of civil and geotechnical 
engineering experience. He has been 
involved in major infrastructure and 
buildings projects in Hong Kong, 
Korea, Macau, the United States, 
Middle East and Singapore.   

Since joining Arup in 2001, Charles has been involved 
in a wide range of on-shore/off-shore infrastructure 
projects across all stages of a project - from geotechnical 
investigations, interpretation, instrumentation, concept design 
development, detailed design, construction supervision to 
project management. Prior to that, he worked for an East-
Asian based construction company on various foundation and 
basement construction projects.

Charles has been based in Singapore since 2011 and was 
appointed to the key role of Design Manager for the Land 
Transport Authority’s Downtown Line Package 3A. He is 
leading a multidisciplinary team to manage the challenging 
construction of deep and congested underground stations 
and tunnels, one of which would be the deepest in Singapore. 
Concurrently, Charles is also the Project Manager on one of 
the D&B packages of the Thomson-East Coast Line.

Contact: Charles Im
charles.im@arup.com

Dan Foreman
Lighting Design Leader

Dan is an Associate with 18 years 
of experience and leads the lighting 
design team in Singapore. He is 
formally trained in International 
Business and Trade, Industrial 
Design, and Design Science 
Illumination. Extensive regional 

experience across a wide variety of sectors has led Dan to 
develop an approach of employing both the art and science 
of light to design each project creatively yet within practical 
constraints. Some of these projects include the Accor chain 
of hotels in Australia and New Zealand, Delhi International 
Airport in India, Muscat International Airport in Oman and 
Bank of China Headquarters in Chongqing.     

Taking a hands on approach, Dan works closely alongside 
project owners, consultants, contractors and suppliers, leading 
a project from creative design to project implementation, 
inception and delivery. Now specialising in lighting design 
conceptualisation and management, Dan’s holistic approach 
to design integrates the environment and community with 
lighting technology. He is currently working on high profile 
projects in Singapore including Circle Line Stage 6, Asian 
Civilisation Museum, Empress Place, Esplanade Park and 
Marina One.

Contact: Dan Foreman
dan.foreman@arup.com

2012 - 2014

Trademark of Singapore Environment Council
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Singapore services

Acoustic | Audio Visual and Multimedia | Building Information Modelling | Building Physics | Civil and Structural Engineering 
Environmentally Sustainable Design | Façade Engineering | Fire Engineering | Geotechnics | Geographic Information Systems 
Green Mark & LEED® Consulting | Infrastructure Design | Infrastructure Masterplan | Rail Systems | IT and Communications Systems 
Lighting Design | Maritime Engineering | Mechanical and Electrical Engineering | Security and Risk Consulting | Site Development | 
Urban Design (Sustainability) | Theatre Consulting | Transport Planning | Tunnel Design | Water Engineering

World leaders in design, engineering and business consultancy

Established in Singapore since 1968, Arup has over 11,000 planners, designers, engineers and consultants spanning 90 offices in 
38 countries. The firm’s creative spark is derived from the beliefs and convictions of the firm’s founder, the engineer and 
philosopher Ove Arup. Recognised for creating some of the world’s most iconic projects like the Sydney Opera House and the 
Beijing National Stadium, Arup’s impressive portfolio of Singapore projects include the Singapore Sports Hub, Marina Bay Sands®, 
Tanjong Pagar Centre, Singapore Flyer, The Helix, South Beach, Gardens by the Bay, Capitol Development, Downtown Line 
and Thomson - East Coast Line. Our success is founded on delivering Arup’s global expertise locally and we now have 300 staff 
offering a range of specialist disciplines unparalleled in Singapore.

Doodles and Doggerel
by Ove Nyquist Arup

Ove Arup is mostly remembered as an engineer of genius – those who knew him more 
personally realised that he was first and foremost a philosopher and a seeker after life 
and truth. Doodles and Doggerel was conceived to share Ove’s hard-won insights and 
offers a collection of sporadic reflections, sketches, poems and scribbles that offer an 
intimate look into the mind of a man with great distinction.

Privately published by Ove Arup Partnership; 
In a limited edition in memory of Sir Ove Arup;
Hardback edition (1989), Language: English
ASIN: B002QFOJMM

Some people think that life is lovely,
Some sing a different song.
The funny thing is, both are right
And therefore both are wrong!

Seen from one side, life is earnest,
Turn the coin, and life is fun,
If you look at one side only
Knowing life has not begun!

– excerpt taken from page 45 
of Doodles and Doggerel
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