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In this age of intense public scrutiny, challenging fiscal environments and social media 
driven visibility, the connectivity between winning bids and the implementation of 
successful Games and Legacies has never been more fundamental to the credibility of 
the organising city. Major events across the globe require to be efficiently run with a 
good strategy in place. 

Arup has worked on multiple Major Events products with services ranging from 
feasibility studies through to bid, delivery and legacy. Arup have ensured that events 
such as World Cups and Olympic Games have helped cities transform themselves, 
regenerating districts, boost local economies and improve connectivity. We undertake 
this work with a clear understanding of the huge pressures they place upon cities and the 
significant decisions that need to be made in order to achieve expected outcomes. Arup 
has been involved in bidding for, planning, organising and running 15 major events over 
the last 25 years. Throughout this period we have focused on hiring and retaining skilled 
people who have been responsible for the design and implementation of some of the 
largest events in the world. 

With our extensive experience in city-wide development, we adopt a broader view on 
the impact and potential of such events. The aim of this is to achieve greater value for 
citizens, organisers and sponsors alike and support host cities across all stages of their 
events. Our services cover all aspects of major event and venue delivery. We work with 
developers, clubs and venue operators to plan, build and run smarter projects and deliver 
rich visitor experiences for events, venues, sports parks or even entire sport cities. Our 
focus is singleminded - to always deliver economic, physical and social transformation 
opportunities as a result of event investment, whilst still delivering the greatest event 
experiences for audiences.

Left: London 2012 Olympic Park

Planning, technology  
and operational services  
for major events and venues



4

IntroductionIntroduction

Delivering benefits

Capitalising on socio-economic benefits
We understand how delivering major events and developing the 
venues that host them, can be a driver for urban redevelopment and 
transformational change. The adoption of digital technology through 
sport can also be used as a catalyst for community regeneration. To 
capitalise on the opportunities that this rapidly changing ecosystem 
presents, a deep understanding of venue architecture and visitor 
experience is essential.

Achieving sustainability through interventions
Ensuring that national and international events are sustainable is no 
longer an expectation, but a priority and requirement for modern 
venuses. Environmental protection has also become increasingly 
important to the public and event organisers and owners across the 
globe. Event attendees and participants are increasingly aware of the 
potential for major events to cause adverse environmental impacts 
such as pollution, damage to ecosystems and waste. At Arup we 
understand how operating an event in a sustainable manner with an 
environmental focus is a must; and should be incorporated without 
compromising the successful delivery of the event.

Enhancing the spectator experience
The rise of social media has enhanced spectator expectations
regarding the frequency and interactivity of engagement. Venues 
now rely heavily on digital technology and devices to create touch 
points and interact with the sports community. Technology also 
enables venues to engage from the gates and beyond.. Increasingly, 
spectators are “visiting” the venue online to access pre-event video, 
audio and information. We work with clients using our digital 
expertise to help them create richer virtual venue experiences even 
for clients that start before attending the venue itself.

Streamlining journeys
Time is a high value commodity and people regularly rely on 
technology to enhance their journey. Advances in technology have 
meant that information is now more accessible than ever. High 
bandwidth, increasingly powerful devices and most recently, the 
advent of HD and 3D TV, have raised the bar. To ensure seamless 
spectator travel from home to venue, technology can be used to 
disseminate journey information and provide participants with the 
real-time information they need.

Maximising revenue for venue operators
From broadcast and media rights to retail and membership,
technology plays a vital role in the commercial sporting events 
businesses. Retail concessions, tickets sales and high-profile 
advertising panels all create channels to increase revenue generation. 
Technology can deliver an improved service by creating more 
interactive touch points with spectators, encouraging repeat 
attendance, increasing sales of additional services and reducing 
staffing and administration costs. We work with venue operators to 
identify and unearth the opportunities that digital technologies offer 
to enable smarter ways of working.





Introduction

A legacy for all

Major events have the capacity to change a city’s global profile. 
Events of recent times have been used to achieve bold and 
ambitious outcomes that go far beyond the sporting spectacles at 
their core. Arup’s wider experience in City Making means it takes 
a broader view on the power of major events. It looks beyond the 
sport, music, theatre and action to focus on spreading the benefits 
as widely as possible - achieving greatest value for money for 
taxpayers and sponsors alike. 

Hosting a major sporting event may also mean upgrading the 
infrastructure of a whole region while integrating the technology 
used by IF’s and client organisers with existing systems and 
infrastructure in venues. It is important that the legacy strategy 
for venues, fan zones, live sites and other event infrastructure is 
based on viable business planning processes. A major lesson learnt 
from the London experience is to identify the long term, post event 
recipients, users and occupiers of facilities and plan for their needs, 
before commissioning the design of the event facilities.

In this way, the Design and Planning briefs can effectively 
incorporate the event specifications and legacy specifications 
together, with real clarity on what constitutes temporary (Olympic 
only) and permanent (legacy) components. Arup has played a 
significant role in planning for future uses and innovating in 
flexible and temporary design to accommodate the needs of future 
occupiers and users.
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Above and left: Beijing National Stadium (Bird’s Nest)
Below: AAMI Park Stadium, Melbourne



Our services

Planning, technology and operations 
The infographic shows our integrated service offering across 
planning, technology and operations. 

Our key services

Sports business

Venue servicesMajor event services

Major events and venues

Broadcast, media and content

Digital technology and integration strategy

Logistics

Transport

Audio-visual

Elite athlete performance

Timing and scoring

Safety and security

Lighting

Wayfinding and signage

Sports federation compliance

Masterplanning for venues

Environment and sustainability

Event production

Commercial strategy

Sustainability

Major events planning

Facilities and asset management

Environmental consulting

Transport

Security strategy

Event operations

Digital technology and integration strategy

Operational readiness

Host city bidding and feasibility

Wayfinding

Masterplanning

Spectator experience

Socio-economic benefits

Enhancing athlete performance

Achieving sustainability

Streamlining journeys

Maximising revenue

Spectator experience

Planning  |  Technology  |  Operations

Right: National Aquatics Center, Beijing (Water Cube)
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Environmental consulting
Major event organisers have a duty to act responsibly, both from a corporate and 
social perspective. We approach environmental consulting in an innovative way, 
enabling major events to achieve their aspirations. Our environmental specialists 
offer a multidisciplinary service aimed at developing policy, assessing impact, 
design and implementation, gaining regulatory approvals, reporting publicly, 
managing risk and controlling costs. At a strategic level, we guide developers 
on the environmental components of masterplanning projects, providing 
comprehensive strategies and assessments, helping to obtain development 
consents for complex, high-profile projects. Our environmental assessment 
expertise has been recognised by numerous clients and we have helped to 
successfully deliver major infrastructure proposals for many clients.

Commercial strategy 
Major events involve substantial capital and operational costs that need to be borne 
by the host city or nation. The commercial strategy that defines how the event 
and infrastructure is funded and how benefits are to be realised is an important 
aspect requiring early consideration and maintenance throughout the lifecycle 
of the event. We develop plans that are underpinned by economic and planning 
feasibility studies that demonstrate event viability and quantify its benefits. Through 
our experience of major events and venue programmes, we are able to provide 
strategic advice on budgets based on different operational and delivery scenarios. 
This input assists key decision makers to determine manpower and forecast 
budgets to assist funding applications. We can also advise on procurement options 
for technology through to infrastructure. We adopt a collaborative approach and 
work with industry experts to co-create lasting commercial and economic feasibility 
strategies.

Major event services
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Planning, technology  
and operations
Arup has worked on some of the world’s most 
complex international events, playing a major 
role in the planning and design of outstanding 
facilities, roads, railways, bridges, airports, urban 
spaces, public domain areas, walkways, cycle 
ways, operations, security and communications. 

Major event services



Facilities management
A major event venue needs to have the appropriate mix of people, organisational 
and technology infrastructure to derive efficiencies in operation and to ensure the 
delivery of successful events. Arup assists both new and existing venue operators 
to work through producing ‘concept of operations’ and technology blueprint 
documentation. This is invaluable when embarking on new investments, changing 
working practices or driving projects. By transforming your assets to align with your 
business strategy, you can improve both their performance and the performance of 
your organisation. Put simply, you can get your assets to work harder for you. We 
follow a simple approach that takes you through the steps required to achieve your
goals. By helping you to deliver a holistic operational strategy and aligning your 
assets to it, your organisation will be in the right shape to make a real step change.

Major events planning
Hosting a major event can elevate the host country or city’s global reputation, 
improve its competitiveness and accelerate its economic, political, and social 
development. Successfully hosting a major event requires extensive expertise 
in managing multi-faceted projects. From the development of event facilities, to 
the preparation of urban transport systems, to up-skilling workforces – all the 
projects are interrelated, have multiple stakeholders and are often of interest to a 
wider public audience. Getting the right strategy, people, processes and support 
mechanisms in place is crucial. Building a team that buys into the philosophy 
that delivering an excellent event relies on more than just commercial gain but 
on opportunities to empower communities and create sustainable environments 
is essential. Our specialists have the skills to support the complete life-cycle of 
a major event. Expert programme, project and cost managers work alongside 
designers and technical specialists delivering the best in business sense, creativity 
and innovation.

Event operations 
We recognise that event operations are distinct from business as usual and 
successful delivery can present an exceptional challenge to host cities and nations. 
We support our clients’ throughout the lifecycle of the event’s operation, from 
creation of the operational vision through to evaluation of performance. Our award 
winning team possess expertise in operational needs’ analysis, Concept and 
Model of operations design and organisation design to optimise performance. We 
help clients select the processes, people and systems most appropriate to their 
specific circumstance to ensure no two events are ever the same. In addition, our 
operational experience tells us that no major event operation is static and that 
an agile, responsive approach, coupled with our capacity to plan dynamically, is 
essential. We also provide stakeholder engagement services to helps our clients 
shape and fully understand the operation that is required. 

Host city bidding and feasibility
Deciding to bid to host a major event is often the beginning of a complex process 
for a city, which can take a number of years involving numerous stages to achieve 
success. We have worked across the world’s most high-profile events, providing 
technical consultancy services to bid committees, creating attractive and cost-
effective solutions to the challenges posed by a bid. 

We support the bid campaign and ensure that promises are fulfilled. Our services 
range from bid management to planning, stakeholder management to budgeting 
and bid book creation to communications. With more than 25 years’ experience, 
Arup is expertly placed to provide advice to host cities, creating a winning formula 
for our clients.
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Major event services continued

Major event services

Operational readiness (ORAT)
In the years and months leading up to the opening of a major event, venues are 
commissioned, systems implemented and tested, people recruited and trained, 
and procedures designed and written. These occasions should result in national 
pride but if they go wrong, they can lead to national embarrassment and tarnished 
reputations. There are no second chances. ORAT is defined as “The transition 
process from the design, construction and commissioning of a facility through to full 
“Day 1” operations and beyond”. ORAT involves managing the interdependencies 
between the operations and the building and technology projects. It is all about 
reducing risk and ensuring an excellent user experience through stakeholder 
engagement, training, change management and governance. Our consultants 
have global experience in successfully transitioning major construction facilities into 
operational capabilities. We have developed a set of tools including behavioural 
analysis metrics for key staff, templates for operational procedures, table top 
exercises, and targeted rehearsals. This has been successfully applied to deadline-
dependent programmes, such as airport openings and major events such as the 
Olympic Games.

Masterplanning 
Major events may only have a short life span, but the legacy should be long-term; 
engendering economic, social and health benefits. For the long-term success 
of developments it is vital to consider masterplanning and effective landscape 
design to create liveable, sustainable environments which are defined by high 
quality green spaces. Years of experience working on major events such as the 
London 2012 Olympic and Paralympic Games enables our landscape architects 
to design developments which are sympathetic to places, people and nature, 
so that buildings and infrastructure become valued, enduring assets. We draw 
together the distinct issues that must be considered when creating truly sustainable 
environments, including matters of land use, infrastructure management, 
economics, micro-climate, community, ecology, hydrology and energy use. Our 
pragmatic ideas are economic and achievable as well as being better for people 
and the environment. For clients and design teams, Arup’s specialists play an 
interpretative role: taking the advice of environmental specialists and translating it 
into deliverable plans.

Spectator experience
Converged digital technologies now enable spectators to interact with an event 
long before they arrive at the venue. Shared information platforms deliver the same 
information whether at home or on the move. In-venue technology enhances the 
spectator experience by showing action and analysis on giant screens or streaming 
it to smartphones. Digital technologies and the Internet makes it easy to buy a 
ticket (which might be an electronic ticket you carry on your smartphone). Phones 
may even point spectators to their favourite catering outlet at the venue, allow 
them to pay using contactless payment and provide live updates. Wayfinding is an 
additional asset to the overall user experience. Clear directions, instructions and 
information provide crucial support to all operations, efficiency in people movement 
and crowd behaviour. Good wayfinding strategies not only consider signage 
products, but can assist the planning of an entire information system overlay 
city-wide during events. Smart technologies can further guide spectators to their 
destination whether it’s a seat within a venue, a live site or their hotel room.

Security strategy
The objective of an effective security strategy is to provide a basis from which 
the security requirements for a venue can be developed and delivered to support 
an event. The resultant security measures should be largely unobtrusive to the 
participants, officials and spectators, whilst at the same time ensuring that a 
safe and secure environment is established. We adopt a structured approach – 
identifying high level security requirements and the risk appetite for the known 
range of operational scenarios. We liaise closely with a range of stakeholders and 
consider strategies for fire, logistics, pedestrian access and event management, 
to inform and achieve buy-in to the design. In order for a security strategy to be 
effective it is essential to plan for future changes. Our understanding of these 
demanding and often conflicting requirements enables Arup to deliver highly flexible 
solutions.
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Wayfinding
The design and implementation of a comprehensive wayfinding scheme is a 
crucial event service delivering an exciting visitor experience and an inspiring event 
environment. Wayfinding, together with the brand language becomes the public 
interface and communication medium, tying together the various parts of the event 
into an efficient and coherent and information system. Event overlay wayfinding 
forms an essential support to all of the operational, security and safety requirements 
of the visitors’ crowd flow, while respecting the normal day to day needs of citizens 
and the host location. The Arup event wayfinding services always consider the 
financial, legacy and sustainability targets, as well as climatic conditions, when 
outlining recommendations for materiality and product overlay implementation. We 
assess and implement wayfinding for a global audience in multiple languages and
target all user groups such as visitors, staff and operators and take in to account 
accessibility needs.

Transport
The challenges of planning, constructing and operating an efficient and flexible 
transport system, able to meet the potentially complex logistical challenges of 
a major event, are substantial and critical to it’s success.. Globally Arup has 
played an integral role in the development of transport operations plans for major 
events, reliant on our detailed understanding of travel patterns and behaviours. 
These transport assessments draw on our expertise in planning, designing and 
managing multi-modal solutions and inevitably involve widespread consultation 
with stakeholders. This ensures the plans and support systems are as transparent, 
flexible and resilient as possible. Our award-winning Transport Co-ordination Centre 
and the Olympic Park Transport Integration Centre at the London 2012 Olympic 
Games provide two examples of our capabilities in this area.. The planning and 
operation of the routes between the transport hubs and venues before and after the 
event is equally as important. Our expertise in assessing pedestrian and vehicular 
access requirements and developing Travel and Access Plans over this “Last Mile” 
for event overlay forms part of our integrated service.

Digital technology and integration strategy
Major events create a short-term and unique demand for a programme-wide 
approach to technology integration. During this period venues and host city 
infrastructure, which would typically function and be operated on a stand-alone 
basis in legacy, must come together and operate as one. To deliver a successful 
event, it is essential to develop a clear digital strategy for systems and integration 
requirements from the outset of the construction project. With years of experience, 
our specialist teams are able to recognise who delivers what, where and through 
which phases of the project lifecycle. We help host cities, organising committees 
and other delivery organisations effectively plan the balance and split between 
legacy and overlay technology in venues and host cities, taking into account 
sponsor-delivered solutions. In addition, we help plan the role and use of 
technology and information to deliver real-time management of numerous transport 
users across many modes.

Sustainability 
Globally, there is a growing awareness of the importance of delivering and hosting 
sustainable major events. Our sustainability frameworks help event organisers to 
focus efforts to improve performance, manage impacts and communicate success. 
One area where the most gains can be achieved is the complex task of selecting 
the most sustainable materials and construction techniques for large sports venues. 
Using bespoke life cycle assessment tools, a range of criteria such as operational 
performance and recycled content can be assessed using data from industry best 
practice and project experience. Operational impacts are dictated by early design 
decisions. Understanding the most relevant sustainability issues for design allows 
interventions at an early stage, which should improve operational efficiency and 
lower resultant associated emissions.



Venue services

Venue services

Broadcast, media and content
Robust media services are vital to a successful sports event. Dependable and 
future proofed facilities are essential to servicing the needs of broadcast and media 
stakeholders. We help shape facility design through the blending of operational, 
broadcast systems and ergonomics knowledge. A permanent broadcast cable 
installation has advantages for the venue operator by aiding revenue generation 
through in-house content production and has advantages for the broadcaster 
through greatly reduced set up times. Outside broadcast vehicles can arrive on-site 
and connect to the permanent cable system. Alternatively a remote broadcast 
facility can prepare content off site via fibre-optic links sending completed a 
programme package back to the venue, reducing costs further. Our team have real 
operational knowledge and understand the pressures of live sports TV and radio 
coverage. We use this knowledge in the advice that we give and the designs we 
prepare. Our mission is to help you achieve maximum return on your investment.

Audio-visual
Integration of Audio and Video systems into large scale venues requires specialist 
skills to ensure high quality, reliable and flexible operation. Arup’s venue consultants 
have designed sound systems for some of the world’s most prestigious venues, 
delivering safety, atmosphere and excitement to spectators. We use advanced 
3D modelling techniques to provide high intelligibility for announcements and full 
range music replay in challenging seating configurations, ensuring that spectators 
are safe and immersed in the action on the field. Where appropriate, we are able 
to combine these with Voice Alarm systems compliant with international and local 
code requirements. We are familiar with current and future high definition video 
standards, and design wired and wireless infrastructures providing video relay 
and distribution with associated communications to effectively support events 
management and to connect into sitewide displays and streaming to remote 
viewers.
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Planning, technology  
and operations
Arup unites a global network of inventive 
and highly skilled engineers, designers and 
specialists, and together, we help to shape some 
of the most iconic event venues in the world. 
From football stadiums to sport complexes 
and music venues to multipurpose arenas, 
our solutions have been cited as best practice 
examples in the development of world-class 
facilities.



Lighting
There are no second chances when recording live performances and broadcasters 
must meet certain lighting standards. Ineffectively designed lighting can create 
poor filming conditions and impair the broadcasting of memorable moments. 
By exploring venue lighting from the perspective of each user group, our lighting 
specialists can provide an independent review and are best-placed to advise on the 
most appropriate solution for new or existing venues. Sometimes the solution is as 
simple as optimising the performance of an existing design. Our optimisation tools 
for light focusing and phase balancing can effectively minimise reflections, skip glare 
and light flicker to an exceptional level, and within a reasonable budget. Arup also 
delivers thoughtful media architecture designs, weaving together lighting and media 
to dynamically transform the appearance of a space. This approach enables fully 
customisable branding solutions, bringing facades to life. Arup has worked on a 
number of new and existing venues, producing iconic designs that create a strong 
identities.

Elite athlete performance
World-class sports performances require world-class venues, and technology is a 
vital ingredient in creating the perfect sporting event. The architecture, acoustics 
and technology of sports venues all help to create the optimum conditions for an 
athlete to produce a truly great performance. Of course, a world-class sporting 
performance is about more than an athlete or a team - it’s about creating a 
memorable occasion for spectators, the media and international federations. 
Elements such as back-of-house facilities that operate seamlessly, acoustics 
that generate a sense of excitement, technology that enables spectators around 
the world to enjoy the event via television, radio or the internet all need to be 
considered. A field of play that is produced to the highest standards is essential, as 
are screens that add replays and analysis to the spectator experience. Technologies 
such as performance analysis software, field of play sensors, timing devices, and 
video and motion replay cameras are all integral to an elite athlete training regime. 
When Arup plans a high performance facility, we take into account the space 
and infrastructure impacts on the building as well as the specification of the tools 
required to allow athletes to perform to their best.

Environment and sustainability
By virtue of their nature, events have the potential to create significant and large 
scale environmental, social and economic effects, both positive and negative. 
Arup develop strategies for venue developments, evaluating the sustainability 
credentials inherent to the site and proposed scheme; minimising risks through 
understanding the sustainability requirements of stakeholders; capitalising on 
opportunities from optimal sustainability performance; and articulating sustainability 
requirements in a clear manner, providing a mechanism to measure and report 
performance. Arup’s expertise across building and infrastructure projects enables 
us to ensure sustainability objectives are translated from design into construction. 
We develop and implement processes for sustainability and environmental 
management and strategies to optimise sustainability accreditations (BREEAM, 
CEEQUAL and LEED). We manage consent processes, support sustainable 
procurement, including contract requirements and responsible sourcing of 
construction materials; and deliver sustainability training. Our range of specialists 
provide support to specific aspects such as ecological protection, air and noise 
monitoring, waste management and carbon footprinting. 

Event production
Arup’s specialist team of international venue consultants are experts in helping 
clients to create venues supporting a wide range of events that engage and inspire 
audiences. We understand that as well as hosting occasional major events, sports 
venues frequently stage concerts and other forms of entertainment, which are 
significant money earners. We study seating, sightlines and egress for each type 
of event and advise on space adaptability. Assisting the architect with building 
planning provides spaces for staging and accommodation that adapt to the 
needs of performers and support services. A successful venue requires technical 
facilities for rigging suspensions, production lighting, sound, video and broadcast 
equipment. We design specialist systems for permanent installation, and ensure 
that access, structural load points, electrical supplies and temporary cable routes 
are located to meet the demands of exceptional events. Our approach is to ensure 
that the venue is attractive to event promoters, without burdening the owner with 
the expense of permanent equipment which will not earn its keep.
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Venue services continued

Venue services

Masterplanning
Individual venues are often the focus of an event, however success is often 
measured by the ability of the event organisers to stitch the physical venues into 
a coherent city wide master plan. The master plan often becomes the underlying 
story of the event, from design and construction, through event operations 
and transition into legacy masterplanning is used to explain the big picture to 
stakeholders and impacted parties. We are proud to have a team of experienced 
major event master planners who have acted as thought leaders for major event 
delivery organisations throughout the world. We understand how to maximise the 
visitor’s experience of a major event through the connection of physical spaces with 
coordinated design, infrastructure development and city operational planning to 
produce a seamless event master plan.

Logistics
Venues generate a significant volume of delivery, material handling and waste 
management activity over a short period of time. Potential operational restrictions 
before, during and after an event put a spotlight on the requirement for efficient 
logistics, which are critical in being able to deliver a successful event. We have 
a team of expert logisticians who work with venue designers to select and 
incorporate the most appropriate solutions within a venue’s logistics infrastructure. 
This infrastructure can include consolidation centres, warehouses, loading bays and 
waste management areas. We recognise the value that can come from coherent, 
well-structured supply chains and processes; our consultants focus on working 
with clients to find sustainable solutions. The benefits include operations that meet 
economic, environmental and social objectives, reduced operational and project 
risk and developments that deliver their operational requirements.

Sports federation compliance
There are more than 200 International Sports Federations, of which about 90 are 
either Olympic Sports or Recognized Sports by the IOC. As many sports venues 
are built to cater for multiple sports, there is a large and complex body of sport 
Rules and Regulations to comply with. Our experience in major events and working 
with governing bodies and ISFs on sports and events compliance enables us to 
assist sport venue owners and operators in creating venues, venue clusters and 
whole sport parks that are optimised for the intended usage.  This includes the 
facilities themselves as well as technology and operations. One current trend is to 
consider temporary venues as well as permanent ones. Our unique experience 
allows us to provide cost-effective advice on this issue while still ensuring full 
compliance with the sports rules and regulations. We help our clients navigate 
through the different requirements of sports federations from project inception 
through to delivery.

Safety and security
The appropriate application of technology enables the creation of safe and secure 
venues to provide a base that can be built upon to respond to an ever changing 
safety and security environment. Security technology covers a wide spectrum 
of applications and is integrated into all aspects of venue design, from event 
preparation to spectator management to emergency services response. These 
include emerging CCTV technology such as megapixel cameras and video content 
analysis for crowd control; physical security information management systems; 
access control and detection systems; product design and venue programme 
management; and bespoke finite element analysis software for the design of 
buildings to withstand a terrorist attack. We plan for future changes in technology 
and the requirements of major event overlays which is essential for the security 
strategy to be effective.  We understand these demanding and often conflicting 
requirements which allows Arup to deliver flexible solutions.
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Wayfinding
Arup has global experience in the design of both fixed and dynamic signage and 
information systems for a multitude of venues, providing specialist design services 
tailored specifically to meet the stringent demands of these complex spaces. 
Wayfinding forms an integral part of a well-designed venue, providing a positive 
impression whilst enhancing the visitor experience, and improving both operational 
efficiency and commercial opportunities. Our holistic and user-centric approach 
ensures that the wayfinding systems we design meet the needs of visitors and 
operators efficiently. By anticipating fixed permanent structures with future overlay 
design we integrate financially viable solutions at the planning stages. Applying 
the principles of smart buildings, smart mobility supports wayfinding by providing 
relevant information access in space and time. In addition to physical signage 
wayfinding includes the innovative use of technology to help provide a sense of 
welcome and orientation, and deliver clear and consistent information to enable 
people to plan and undertake their journeys.

Transport
The more inclusive a sports venue is, the more successful it will be in attracting 
large and diverse audiences. Arup’s crowd movement and transport planning 
consultants work closely with architects, masterplanners, event operators, owners 
and regulatory authorities to make venues and their environs easy to navigate, 
safe and accessible for all. Our expertise in capacity assessments and event 
planning can use simulation modelling to predict spectators’ behaviours and 
levels of comfort to highlight and inform how the venue will function under a range 
of conditions. Our collaborative approach helps design teams and organisers 
to optimise designs and venue operating plans to cater for the movement of 
spectators during a number of time periods. These could include pre-event 
‘bump out’ and for a range of “what-if” scenarios. The goal is to maximise levels 
of experience throughout the event day. We aim to help stage events that are 
open and appealing to everyone. We have a detailed understanding of both local 
regulations and international best practice in respect to requirements for disabled 
access, which vary between regions.

Timing and scoring
Timing and scoring is the core of any major event. It must be correct and 
completely reliable. Timing and scoring systems are part of a large suite of 
applications designed specifically for each sport, discipline and event. Event 
Management Systems are another large group of applications which facilitate the 
running of Games or Tournaments. These include transportation management 
systems, accreditation and ticketing systems, all of which need to be closely 
integrated with the Event Management Systems. Arup works with all the major 
suppliers of event management and games management systems and our detailed 
knowledge of Sports Technology, Sports Federation Compliance and Sports 
Systems Integration allows us to create designs that facilitate rapid and effortless 
deployment of such systems. We also provide expert advice in designing resilience 
and disaster recovery into the networks that these systems rely on.

Digital technology and integration strategy
To enable venues to be adapted for different uses with minimum disruption and at 
minimal cost it is vital to plan IT systems early on to ensure seamless compatibility 
later. Requirements capture, IT governance and technical assurance processes can 
ensure systems are delivered efficiently and effectively. This approach brings cost 
savings, but it also makes it easier to integrate systems whilst minimising potential 
risks and creating value. Our technical and commercial expertise, combined with 
our experience of technology systems used in major events, is key to delivering this 
integrated and flexible approach. One of the primary causes of project variations 
and costly changes is when the operator’s requirements are provided once 
construction is already underway. To address this we have developed a joined up 
technology-to-operations methodology where operations and management are 
considered at the briefing and planning stages of the construction project, adding 
value to a design and build project.
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Project experience

Project experience
We have worked on major events and venues across the world, 
delivering innovative solutions for our clients. 

Selected experience:

London 2012 Olympic and Paralympic Games

2008 Beijing Olympic Games 

2010 FIFA World Cup, South Africa

2007 Cricket World Cup

AAMI Park, Australia 

Ashgabat Olympic Complex 

Copenhagen Arena 

First Direct Arena 

Singapore Sports Hub 

SSE Hydro Arena
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Case study

Arup worked at the centre of the London 2012 Olympic and Paralympic Games. 
From 2005, we provided engineering design, consultancy and economic advice 
in and around the Olympic Park site and our specialists continue to work to help 
ensure a strong legacy for this redeveloped area of London. Some of our highlights 
include the design of first class sporting venues, namely the Aquatics Centre, Eton 
Manor and the Handball Arena, as well as the Athlete’s Village and the engineering 
of the ArcelorMittal Orbit, Britain’s biggest structural artwork.

Arup’s consultancy and advice - in areas such as planning, security, technology and 
transport - reached across the east London site. We concentrated our engineering 
design efforts in the south of the Olympic Park - an area that has become an urban 
park for the local community. Here, we tackled a demanding landscape of existing 
watercourses, roads and railways bordering the new Stratford City development. 
With a focus on legacy and sustainability, the project involved specialists from 
across the firm. Arup helped to meet targets in areas such as waste, water, energy, 
and reuse of materials on site. Sustainability specialists sat alongside designers, 
helping them to use alternative materials and consider different approaches as they 
designed bridges, roads and other infrastructure for the park.

For Arup, the Olympic Park was a multi-disciplinary, multi-region project. A team of 
more than 200 people in a dedicated office were supported by others from across 
the firm. Bridges were designed in London, Solihull, Leeds, Cardiff, Manchester and 
Liverpool. The Arup office in Hong Kong provided overnight checking of designs, 
and teams in Australia contributed advice.

London 2012 Olympic and Paralympic Games, UK



Case study

With a construction budget of 13 billion Yuan (£930 million), Beijing created 31 
sites for the 2008 Olympics, 12 of which were completely new, 11 which were 
renovated from existing structures, and eight temporary venues. Arup provided 
full multidisciplinary service including sports architecture, structural, mechanical, 
electrical and public health engineering, acoustics, fire strategy, sports lighting and 
wind engineering. 

The National Stadium (Bird’s Nest) hosted the opening and closing ceremonies 
of the 29th Olympiad, as well as athletic track and field events. With a capacity of 
91,000 seats, including 11,000 temporary seats for the duration of the Games, 
the venue formed the focal point for the event. Arup ensured precise analysis and 
modelling was used to guarantee that spectator views, given the complexity of 
the large structure, were at the heart of the design to guarantee clear sight lines 
at any time from any angle. The building’s vast scale and dramatic form created a 
new icon for China and the City of Beijing. The critically acclaimed Water Cube was 
one of the most memorable sporting venues of the 2008 Games. Our team’s use 
of multidisciplinary virtual optimisation and our holistic approach to building design 
enabled all disciplines to use the same data sets, to work in 3D and to tune a new 
building for optimal performance and model the way people use it.

Arup’s people were  heavily involved in many aspects of Games delivery ranging 
from real-time communication with industry, staff embedded within the National 
Transport Coordination Centre from the beginning of the torch relay to end of the 
Paralympic games and delivering the desktop test events for the Paralympics 
too.  Our staff understand the pressures of major event operations as they have 
experienced it first hand.

2008 Beijing Olympic Games, China



Case study

The 2010 FIFA World Cup was the 19th FIFA World Cup, with matches played 
in ten stadiums in nine host cities around South Africa. Amongst the many Arup 
appointments for the event was the masterplanning, design, project management 
and construction monitoring work for the upgrading of four stadia in the Gauteng 
region. The stadia were assigned as training venues for the World Cup and, as 
such, the playing field slopes and other structural and infrastructural aspects 
needed improving in accordance with FIFA requirements. 

South Africa put great emphasis on improving its public transport infrastructure 
within the host cities. Arup played a significant role in delivering Gautrain, the first 
high speed rail system in Africa, with phase one opening in time for the World 
Cup. As one of the host cities, Polokwane required an efficient road network for 
transporting fans to the soccer games. Arup was appointed to lead the planning, 
development and implementation of an over rail bridge. 

We were the single point of contact for power during the event, providing 
engineering management, procurement and construction of all backup and event 
power for the World Cup, and were also commissioned as the sustainability 
consultant on the project. Our teams were appointed by Development Bank of 
Southern Africa to undertake programme management encompassing monitoring, 
verification and reporting on key financial and technical milestones for the 
development of the 2010 stadia. A dedicated programme management office was 
set up and run by Arup on behalf of the client. 

2010 FIFA World Cup, South Africa



Case study

Prior to the Cricket World Cup in 2007, Arup carried out accessibility reviews of the 
designs for the cricket stadiums throughout the West Indies. This included both 
event and training venues in St. Vincent and the Grenadines, Antigua and Barbuda, 
Barbados, Grenada, Trinidad and Tobago, Guyana, Jamaica, Saint Kitts and Nevis, 
and Saint Lucia. 

Our Accessible Environments team worked closely with Arup Associates’ 
architectural and engineering design team to aim for an unbeatable experience 
for all users. For spectators, this included a suitable number of easily accessible 
seating areas within each venue, ensuring an equal view and the same experience 
as everywhere else in the stadia. We also provided a choice for different user 
requirements, for example, additional space for guide dog users. 

To reflect the surveillance needs of the ten World Cup venues, Arup delivered a 
design and build specification which provided a combination of crowd monitoring 
and management and security capability. Other services included a review of 
broadcasting requirements, people flow and evacuation, fire safety, disabled 
provision, lifts, acoustics, video and scoreboards. 

Since hosting the 2007 finals, the redeveloped Kensington Oval has continued to 
revitalise Bridgetown, Barbados. With its spectacular stands, pavilion and media 
centre, this new incarnation of a much-loved ground is providing a lasting social, 
economic and environmental legacy. 

2007 ICC Cricket World Cup, West Indies



Case study

This award-winning 31,000-seat rectangular stadium is the result of collaboration 
between Arup and Cox Architects. It features an innovative bio-frame roof creating 
a highly efficient, functional and visually exciting structure. Arup’s use of 3D 
modelling and computer technology significantly streamlined the design process. 
The structural design team also used in-house optimisation software to study 
the structural efficiency of the roof. AAMI Park’s roof maximises natural light and 
ventilation for both spectators and the health of the playing surface. The bio-frame 
provides 80% coverage for spectators, insulation and integration with a drainage 
system that collects rainwater. 

Advanced pedestrian modelling ensured optimal external circulation for 
visitors, improving safety and avoiding bottlenecks around the concourse and 
in surrounding streets. Arup provided structural and civil engineering, turf and 
pitch consultancy, façade and pedestrian modelling. The focus was on setting 
benchmarks in efficiency and sustainability, and integrating sustainable features with 
the overall stadium design. Arup planners used sophisticated pedestrian simulation 
tools to model the behaviour of spectators before and after an event. The number 
of spectators, entry points, behaviour and other factors (such as location of 
transport links) create a complex environment which requires meticulous planning. 

With more than 50 sporting and entertainment events expected to be held at AAMI 
Park each year, the stadium features a playing surface designed to withstand high 
intensity use with minimal recovery time between events.

AAMI Park Stadium, Australia



Case study

The New Ashgabat Olympic Complex in Turkmenistan is a Complex providing an 
Olympic Standard series of Sporting Arenas to attract athletes and events from 
around the world. Set within a total footprint of 157 ha with heavily landscaped 
parks on the site of the existing Olympic Stadium, the Complex provides a world 
class sporting environment for Turkmenistan and provide a lasting legacy for future 
generations to enjoy.

The Client had appointed Arup as a strategic partner in the delivery of this 
project providing design and Consultancy for all of structural, mechanical, 
electrical engineering and IT/Comms with Sports Technology, as well as 
landscape - masterplanning, infrastructure, architectural (including furniture, 
fixture and equipment) and specialist services such as fire, façade, wind and 
acoustic engineering, lighting design, access, waste, vertical transportation, BMS 
consultancy services, security, parking systems, and logistics for the AOC complex. 

Sport Consultancy was also provided to ensure the Complex was compliant 
with the various Local and International Federation requirements taking into 
consideration Spectator and athlete experience to ensure that the Park was on par 
with other complexes of an International calibre giving Ashgabat City a platform to 
bid for Major Events in years to come.

Arup has been involved in all three Phases of the project including the re-design of 
the Olympic Stadium. Phases 1,2 and 3 included venues geared at the hosting of 
the Asian Indoor and Martial Arts Games 2017 (AIMAG2017) which is nearing its 
Test Event Phase.

Ashgabat Olympic Complex, Turkmenistan



Case study

Located in Ørestad, between Copenhagen City Centre and Kastrup Airport, this 
upcoming multipurpose indoor arena will form a local, regional and international 
centre for entertainment, cultural and sporting events, acting as a key driver for 
economic development. Arup assisted in the development of the initial venue 
proposals as part of the feasibility and financing stage, with our specialist Venues 
team developing the facilities requirements and assisting in the procurement of the 
operator.

We worked with the architect, client and operator to develop the design through to 
tender and then construction, providing structural, civil, geotechnical, fire, acoustic, 
facade, sustainability, specialist lighting and crowd modelling services. 

Designed to operate in a wide range of modes, the engineering will allow the 
operator the flexibility to accommodate different configurations of spectators and 
events, from concerts and shows through sports ranging from handball to ice 
hockey.  

Arup simulated pedestrian crowding helped identify areas of the stadium design 
that required improvements in order to provide a better pedestrian experience for 
spectators. The advice provided included the provision and location of retail and 
restroom facilities and walking space in corridors and lobbies.

This 32,000 square meter stadium will fulfil an important role in shaping the image 
and life of the city, contributing to its people and visitors. 

Copenhagen Arena, Denmark



Case study

The First Direct Arena in Leeds was a council-funded project in the midst of the 
recession. A world-class, proficiently sustainable music venue, the £60m arena 
has a 13,500 capacity. Lying in the centre of the city, the arena’s innovative super-
theatre design aimed to enhance and regenerate the city by creating a vibrant 
atmosphere. Creating an estimated 500 new jobs and contributing £25.5m each 
year to the local economy, the arena showcases everything from gigs, sporting 
events, to theatre and award evenings.

Surrounded by sensitive residential accommodation, the location of the arena 
site imposed tight constraints on environmental noise breakout for a venue of this 
type. This necessitated a high performance yet cost-effective facade and roof 
system. Arup redefined and renegotiated the acoustic design criteria and created 
an optimised structural envelope solution using a double-skin facade with a solid 
precast concrete layer to minimise low-frequency noise breakout. The Arup team 
devised an integrated, supported concrete roof layer, replacing the proposed costly 
acoustic cassettes and saving over £1m. Our innovation minimised the technical 
risk involved and ensured the commercial viability of the scheme, which had been 
jeopardised by tough economic conditions.

At night, the First Direct Arena is illuminated so that it can be seen for miles 
around. Innovative colour changing LED lighting concealed within the facade can 
be controlled to achieve dramatic effect, along with reflecting the nature of the 
events on show. This novel lighting effect allows the arena’s aims of enhancing and 
regenerating the city to be achieved through its creation of a vibrant atmosphere.

First Direct Arena, UK



Case study

Arup’s innovative design for the world-class 55,000 seat national stadium is a 
model for sustainable stadium design. From the outset the design ambition was 
to create a sustainable, fully integrated sports, entertainment and lifestyle hub, 
accessible to all. Arup was enlisted to lead the architectural and engineering 
design of the Singapore Sports Hub, conceived as part of the greater Marina Bay 
Masterplan to reposition Singapore as a great place to work, live and play. 

Addressing the issue of spectator comfort in the tropics, Arup designed an ultra-
thin dome roof structure with a movable roof that extends over the pitch. The clever 
design provides shade during events and an energy-efficient spectator cooling 
system that delivers cooled air to every seat in the stadium. 

Versatility is a key component of the stadium design. To maximise the stadium’s 
utility, an innovative moving tier design allows the venue to accommodate a wide 
sporting calendar of events from cricket to football and the annual National Day 
Parade.The focus has been to achieve this flexibility within the design without 
compromising on the proximity and quality of view for spectators at a football 
match.  The stadium is the first in the world to combine the sports of football, 
athletics and cricket in the same arena.

The Sports Hub is Arup’s latest landmark project in Singapore following the 
successful completion of attractions around Marina Bay which include the 
Singapore Flyer, the Helix Bridge and the Marina Bay Sands® integrated resort. 
The Sports Hub reinforces Singapore’s position as a major international sports 
destination, following the success of events like the F1 and the Youth Olympic 
Games.

Case study

Singapore Sports Hub



Case study

The Scottish and Southern Energy (SSE) Hydro in Glasgow opened in 2013. Built 
on the site of the former Queen’s Dock, the SSE Hydro is the centrepiece to a wider 
£125m programme which included parking, landscaping and infrastructure works. 
The venue hosts major music, entertainment and sporting events and is the largest 
entertainment venue in Scotland.

Arup was appointed by the SECC (Scottish Exhibition and Conference Centre) to 
provide civil, structural, mechanical, electrical, public health and fire engineering; as 
well as BREEAM assessor, transportation planning and specialist lighting services. 
The Arup team generated an integrated structural and mechanical and electrical 
3D model to develop the solutions and it was a truly multi-disciplinary team effort to 
deliver the project.

The arena has been designed to be flexible enough to accommodate a wide range 
of events. The seats and staging can be configured to provide a fixed seating 
capacity of 12,000, rising to 13,000 for seated and standing events. The distinctive 
elliptical sloping shape offers the optimum balance of viewing angle and distance 
from the stage.

The SSE Hydro comprises a 125 metre roof span, with its spiral form creating a 
shallow silver dome standing 45m at its highest point. During construction, Arup’s 
roof erection sequence generated a significant saving to the project during the 
design phase. The building’s unique ethylene tetrafluroethylene façade is made up 
of translucent cushions, originally developed for the space industry. This material 
allows natural light to illuminate the foyers during the day and the arena to ‘glow’ at 
night.

SSE Hydro Arena, Scotland
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About Arup

Arup is a global firm of planners, designers, engineers and business 
consultants. We provide a diverse range of professional services 
to clients around the world, exerting a significant influence on the 
built environment. The firm is the creative force behind many of 
the world’s most innovative and sustainable building, transport and 
civil engineering projects and design technologies.

Established in 1946, Arup has over 11,000 employees based in 
more than 90 offices across 39 countries, working on up to 10,000 
projects at any one time. Its unique structure, with the firm held in 
trust on behalf of its employees, gives us complete independence. 

With teams based around the world combined with strong 
knowledge and sharing networks, we capture and share the 
learning to deliver better solutions for our clients. We foster a 
creative working environment where staff explore innovative 
solutions that deliver added value.
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