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The role of professional engineers  
at sports events

William Dunbar

William Dunbar is a Fellow and Past Chairman of the West of Scotland Association of the Institution of Civil Engineers 
and a Member of the Institution of Structural Engineers. He was a Director of Consulting Engineers Halcrow. His 
involvement in sports events is explained in the paper.

Abstract

The paper describes the contribution of professional engineers to the provision of 
infrastructure and to the control of safety for major sporting events such as golf 
championships. The duties include the provision of transportation, roads, bridges, parking, 
grandstands, marquees, catering facilities, water supply and toilets. Crowd safety, fire safety 
environmental impact need to be carefully addressed. The critcal issues of leadership and 
interaction with the client are discussed.

William Dunbar

How I became a sports event engineer

There are few aspects of life that take place without the 
involvement, either directly or indirectly, of professional 
engineers and if this is not understood or recognised by the 
public at large, perhaps we have only ourselves to blame. 
Engineers tend not to go out of their way to talk about what 
they do and about their contribution to society.
After graduating from the University of Glasgow in the mid-
1960s, my career as an engineer commenced in structural 
engineering which then developed into infrastructure 
linked to building developments, to more civil engineering 
related projects and then marine developments. In my 
student years, the curriculum covered a wide range of topics 
but little on water, sewerage, environmental engineering 
and other disciplines which required further study later 
in life and are now specialist subjects in their own right. 
This is readily accepted as normal career development and 
understandable but, whenever I mention the special place 
in my career of the involvement with important aspects of 

the staging of major sports events, and in particular the 
safety, eyebrows are raised with questioning looks.

For over 30 years, my colleagues and I in the consulting 
engineering firm Halcrow, were involved with the 
organisation and management of many of the largest 
and most important sports events in the UK, Europe 
and Overseas. I have often been asked to explain why a 
professional engineer was entrusted with this responsibility, 
of staging golf, tennis, rowing and equestrian events.

It started back in 1985 when the increasing popularity 
of golf was stretching the resources of many venues 
beyond that which the local community could support. I 
had been invited to look at the requirements for essential 
services, especially the water and sewerage infrastructure 
which led to approaches from other organisers of events 
with similar issues where the provision of basic services 
was a challenge. In addition to water and sewerage, 
the huge increase and attendance, the requirement for 
temporary seating and sophisticated marquee structures, 
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resulted in the mandatory involvement of the engineering 
profession before the installations would be accepted by 
the authorities.

At the end of the 1980s, although safety had always been 
foremost in the staging of sports events, the Hillsborough 
Stadium Disaster on 5th April 1989 brought the whole 
issue of safety, and particularly of crowd management, into 
focus. Prior to that event, the police had the major role in 
ensuring public safety and shouldered most of the blame 
for what happened on that fateful day. Post Hillsborough, 
the organiser became responsible for the safety of the 
public in all its aspects and needed to enlist the expertise 
of engineers for the design and planning of venues. It was 
fortunate therefore that, with my earlier background, I was 
able to provide the competence required.

The Guide to Safety at Sports Grounds, an advisory 
document issued by the then Department for Culture, 
Media and Sport in 1997 (and now in its 6th Edition), 
is accepted in the UK and many other countries as the 
‘bible’ on sports management. It adopts many of the 

recommendations from the Hillsborough Inquiry and 
several other serious incidents in Europe. Recognition is 
given to the importance of the specialist knowledge and 
involvement of professional engineers in the assessment, 
management and implementation of not only technical 
issues, but also the safety of the public.

The Event Safety Officer

The Guide to Safety at Sports Grounds covers issues of the 
safety of patrons at places where sports activities take place 
in the open air, where accommodation will be provided 
involving either of artificial structures or of natural 
ground modified for the purpose. As such, it covers a wide 
range of sports, each with their own particular issues of 
management and risk which vary widely.

The organiser has responsibility for the management of 
safety at the event and the appointment of a person who 
has the background and training to work closely with the 
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client team, in the design and construction of both the 
permanent and temporary infrastructure and, to act as the 
Safety Officer during the event.

Being the Engineer and Safety Officer at events in 
the UK, the Middle East and Asia, meant daily early 
morning assessments of the facilities and installations, 
sometimes in conditions of heavy rain and high winds. 
In coordination with the organiser, the emergency 
agencies of police, fire and medical services, roads 
and transport authorities and many others, we had to 
decide if the conditions were suitable for the event to 
proceed.

Over the years I have been involved in many crucial 
decisions, a few of which have been necessary to curtail 
play or carry the event over into the following day 
with all the inconvenience this causes to spectators, 
transport, emergency services, stewards, facilities 
management and many others, including upset to the 
local community. Safety and security is always a key 
concern on which decisions are made. Fortunately, 
spectators are used to poor weather and, in the main, 
are compliant to instruction by stewards. The stewards 
themselves are often volunteers with a particular 
interest in the sport and are supported by professional 
security officers and police where necessary.

The Event Safety Officer is responsible for the 
preparation of the Event Safety Plan appropriate to the 
size and complexity of the event. The scope of this plan 
includes Safety Management, Venue Layout, Induction 
Procedures for staff and contractors, Hazard Identification 
and Mitigation, Specific Safety Conditions, Welfare, 
Accident and Reporting Procedures, and the Emergency 
and Evacuation Plans.

Infrastructure and the Engineer 
as Planner

Many of the venues are some distance from large cities, 
where the infrastructure is not adequate to support 
what is in effect a large town, of perhaps 50,000 people. 
People arrive and leave each day: by road requiring car 
parks, by rail where possible or by coach, all requiring 
the necessary infrastructure of conveniences, food outlets 
and restaurants, water supply, effluent disposal, electrical 
power and telecommunication facilities, all of which are 
expected to be available these days in support of an event 
of international standing.

Water Storage Treatment & Distribution

Whilst this is a consideration, the venue will have been 
selected because of its reputation to be able to provide a 
suitable challenge to the world’s greatest exponents on the 
international stage, with all other considerations being 
secondary and providing support to the staging. The 
impact on the local community can be significant, and 
sometimes not always welcomed by local residents. It is 
the responsibility of the planning engineer to consult with 
the Local Authority and all the other Statutory Agencies 
to ensure that there is no contravention of procedures 
and laws relating to use of land, disturbance or pollution 
of the environment through traffic, noise or many other 
factors. The overall requirements of the location having 
been accepted as suitable, in the following descriptions, 
I hope to illustrate a few of the essential factors involved 
in the successful staging of an event in which the role of 
engineers is prominent in so many different ways, are 
crucial to the planning of the venture with safety very 
much in mind and compliance with statutory obligations 
working in close cooperation with local authorities, the 
police, fire safety, medical and other emergency services.

Infrastructure for sports events

Nothing can take place without the basic infrastructure 
equivalent to that of a large town remote from centres of 
population. Although there was significant upgrading of 
the water supply network in the UK in the 1980s and 1990s 
and in more recent years the network at some locations 
was unable to meet the increasing demands at events.

replace with:
A huge number or toilets are installed and catering 

facilities of the highest quality are provided – all meeting 
environmental standards. This meant that, without 
additional provisions, a local community could suffer 
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loss of supply in flow and pressure in the network to the 
extent that hotels and other properties suffer from an 
unacceptable temporary loss of supply.

To counteract this, large sectional water storage tanks 
had to be installed, and more recently, large flexible bags, 
along with pumped systems and distribution networks 
purged and treated to ensure that the a high standards 
of water purity is maintained. The design of an internal 
distribution systems to accommodate installations spread 
over the extended site area is the responsibility of the water 
supply engineer working closely with the local system 
utilities provider and Department of Environmental 
Health with daily sample compliance testing required at 
each location.

Usually, there will be no mains sewerage or outfall 
treatment works immediately available and effluent 
discharges are collected close to source in pumping 
chambers with rising mains where there is the possibility 
of discharging to a distant outfall public sewer. The 
large volumes of effluents to be removed are collected 
in underground tanks, or more recently, in large flexible 
surface tanks, which are evacuated several times daily 
by tanker involving the construction of access roads 
appropriate for use by the number of tanker movements 
required under full load, often working through the night. 
The regulatory and safe management procedures necessary 
are stringent, requiring careful planning and inspection.

Transportation, Highway Management 
and Bridge Engineers

An illustration of the overall complexity of the planning 
process and the potential impact on a community is the 
process that was used of transportation for The Ryder Cup 
at Gleneagles in September 2014. The Ryder Cup attracts 
enormous interest and crowds with a huge television 
audience worldwide and spectator attendance in excess of 
50,000 arriving and leaving each day during the week at 
the venue.

As part of the security arrangements, and to prevent 
traffic congestion, private cars were not permitted to park 
in the immediate area of the golf course. Members of the 
public travelling by car were directed to large carparks in 
three locations approximately 5 miles distant, depending 
on the direction of origin of the traffic. Transportation 
to the golf course was by double decker bus, each with 
4G telecommunications installed for enjoyment and 
introduction to the venue. It was an enormous undertaking 
requiring the preparation of a detailed transport plan 
developed and presented by my road and transportation 

colleagues working in close consultation with traffic 
and transportation engineers from Transport Scotland, 
Perth & Kinross Council and Traffic Officers from Police 
Scotland. Each location of the three car parks and park 
and ride facilities car park presented its own challenges: 
in agreements with owners of the locations, intensive 
planning and civil engineering works of site development, 
access roads, local services and protection of services. 
All this while ensuring operational efficiency without 
overt disruption to the normal pattern of traffic in local 
communities.

From the commencement of planning, road safety at 
Gleneagles was a key issue around which the whole traffic 
plan centred with the A9 main road link between North 
and South Scotland running adjacent to the golf course and 
through the extended land area being used at the Ryder Cup. 
The proximity of the rail station at Gleneagles was a huge 
bonus requiring the station to be upgraded by Network Rail 
to accommodate the expected capacity with the rail link 
being promoted as the ideal way to travel to the location. 
The opportunity was taken by Perth & Kinross Council to 
provide a new link road to the station. This access to the 
station at Gleneagles is now of lasting benefit to the local 
towns and communities surrounding Gleneagles where 
previously the access directly onto the A9 dual carriageway 
was sub-standard. The station being located to the East of the 
dual carriageway A9 Trunk Road and the golf course to the 
West, and with a sizeable number of the 50,000 spectators 
choosing to travel by rail, the only safe way this could be 
achieved was by the erection of temporary twin single span 
footbridges with minimum height clearance of 5.7 metres 
over the A9, a tricky operation and challenge for bridge 
engineers.

Temporary Twin Span Bridge & Safety Barriers

The transportation of patrons from the car parks to the 
venue by double deck bus over, in part narrow country 
roads, and in part through busy junctions of the A9 at 
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periods of rush hour, was in itself a logistical exercise 
and challenge of traffic management, not least for the bus 
operating companies. Bus terminals were constructed 
on land in the ownership of the golf course, one of 
which, being close to the site of an ancient fort, requiring 
archaeological investigation before formation of the bus 
park could commence. The design and construction 
procedures adopted had sustainability very much in mind 
by excavating, crushing and grading the underlying natural 
sands and gravels of the area to provide a surface capable 
of supporting vehicular traffic and by limiting the use of 
bitumen macadam surfacing to the main access tracks.

Bus terminal

Temporary Grandstands and  
the Structural Engineer

Temporary spectator grandstands are often seen as an area 
of greatest risk to safety with well documented history of 
failure, although fortunately not at a sports event. Serious 
injury to spectators occurred in the UK in 1993 and 1994 
when seating structures collapsed at a pop concert due 
to lack of proper bracing of the structure. Going back 
to the 1980s, many temporary seating structures were 
constructed using standard scaffold tubes and fixings with 
the bench seating provided being scaffold boards, many 
of which came straight from building sites having been 
cleaned as best as possible and with many, but not all, of 
the splinters removed. This must have been uncomfortable 
to say the least and not been good for clothing. Fortunately, 
these days are behind us and all temporary grandstands 
are now highly engineered structures with bucket seats 
designed to exacting standards.

At the request of the UK Government, a Task Group was 
set up under the auspices of The Institution of Structural 
Engineers in collaboration with event organisers, venue 
owners, local authorities, contractors and other competent 
persons. This resulted in the publication of Temporary 
Demountable Structures : Guidance on Procurement, 

Design and Use, now in its 4th Edition. This document 
covers grandstands, stages, fabric structures, hospitality 
units, fencing and crowd control barriers, camera towers 
and masts. Importantly, it is recognised that the leadership 
for the safe provision of these structure rests firmly with 
professional engineers. At golf events, there can be a total 
of more than 20,000 temporary seats provided in several 
individual structures over the length of the course, which 
can be nearly one seat for every two spectators present. 
Individual supports for a temporary seating structure are 
on a series of timber pads which can, in a large grandstand, 
be founded in areas where the ground conditions may 
vary from dense to loose sands, clay or other soils, within 
a single structure or be built at different levels over a 
dune or on a slope. Being exposed to varying weather 
conditions, the characteristics of the underlying soils can 
change from day to day, and even although the low ground 
bearing pressures are adopted, differential settlements can 
occur in both dry and wet conditions. The structures are 
typically pin-jointed frames which are able to articulate to 
accommodate the variations in movement between frames 
in the horizontal and vertical planes without introducing 
excessive stress.

Temporary Grandstand Structure

Understanding the bracing of temporary structures is 
crucial and considerable research has been undertaken 
on grandstand seating with variable results to establish 
frequencies of vertical and horizontal (sway) response to 
normal human motion of entering and leaving a grandstand, 
through coordinated jumping or standing, or the modern 
tendency at sports event to enjoy a Mexican wave.

The design and stability of a temporary structure, 
especially in exposed locations must be undertaken by 
a structural engineer who needs to take account of the 
particular parameters which can be different from that of 
a permanent structure. Research suggests that designing 
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for natural sway frequencies greater than 4Hz will ensure 
against resonance from crowd movements, but this is 
notoriously difficult, if not impossible, to test in the field, 
especially in a pin-jointed frame. On an occasion I am told 
that when the opportunity was taken at a football match 
to monitor a temporary structure by fixing sensors and 
display screens to the frame of a grandstand, all was going 
well until the host team scored, the spectators all leapt to 
their feet at once and the movement was such that most 
of the sensors and screens crashed to the ground. The 
grandstand meantime remained perfectly safe of course.

When a temporary structure is full of spectators, it 
is probably in its state of greatest stability. They will be 
erected in open areas near to the coast or in valleys where 
wind speeds from gusting and funnelling can be sudden 
and high. The relative light – weight of the frame and deck, 
presents a large aerofoil to the wind not dissimilar to that 
of the area of an aircraft wing. Many years ago, during the 
construction stage of a 3,000 seat grandstand at the coast 
with which I was involved, when nearly complete and 
before it was secured to the ground, a strong gust lifted and 
moved it off its foundations by a metre. This was much to 
my embarrassment and annoyance of the contractor who 
had to dismantle, remove and replace the many distorted 
members in a very short time.

Although anchored and earthed, grandstands present 
large areas of steel or aluminium structures susceptible to 
lightning which is of great concern to golfers in the open, 
even when just holding a golf club. Where there is a risk 
of lightning, grandstands are designed to be evacuated 
quickly and safely at short notice. Fortunately, at golf and 
tennis championships, spectators are usually sensible and 
obey the instruction of stewards although there will always 
be the usual idiots who have spent too much time enjoying 
the excellent hospitality available rather than watching the 
sport.

Marquees – Design and Fire Safety

In the past, marquees at outdoor events were mostly 
single storey tents, many with centre poles staked to the 
ground and mainly to provide a minimum standard of 
accommodation appropriate to expectations at the time. 
At larger events, although still described as marquees, they 
are more appropriately described as highly engineered 
buildings of steel or aluminium, often with a total area 
exceeding 30,000 square metres. A few may be two or three 
storeys high, designed to provide an impressive visual 
statement with an excellent standard of accommodation 
in all weathers and fitted out to meet standards worthy of 
first-class lounges or restaurants in a hotel.

Three Storey Marquee

A structure typically will be carpeted and furnished with 
heating (in the UK) and air conditioning (overseas). It is 
typical for a single large three storey marquee to provide 
dining and viewing accommodation for over 3,000 patrons. 
Kitchens are in separate structures due to fire safety 
considerations. They require the installation of electrical 
and gas services to produce, not only the highest standard 
of cuisine but, and, the other end of the scale, perhaps 
thousands of burgers with chips within the short time 
available during the break for lunch at match play events. 
The design, installation, maintenance and distribution of 
electrical and LPG services over the extended area of a golf 
course using generators and secure LPG compounds is a 
huge operation in itself requiring the presence throughout 
an event of electrical and service engineering professionals.

Hospitality Marquees

One of the most demanding issues I have found is the 
preparation of the Fire Safety Management Plan for the 
event. Marquees are temporary buildings erected for 
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perhaps a few days only, but this does not prevent them from 
being subject to the full range of Local Authority Building 
Control and Environment Department Approvals with a 
detailed fire risk assessment being mandatory. Discussion 
with Fire & Safety Authorities is always interesting with the 
marquee having no fire resistance or separation between 
floors or by partitioning. The safety of patrons therefore 
is based largely on the ability to evacuate a marquee from 
each level to a place of safety along clearly defined and 
marked routes. Break alarm installations are required 
throughout the building with display panels manned 
continuously by senior stewards and a high standard and 
training of stewards. Fire extinguishers will be provided but 
any attempt to use them should not delay evacuation of the 
structure. The development of the Fire Safety Management 
Plan is the responsibility of the Engineer as Safety Officer 
for the event working closely with the Fire Brigade which 
will maintain a presence on site at the largest and most 
remote events.

The Environment Engineer

Golf courses, by their nature, are located in areas of 
natural beauty and many, especially links courses, are 
within, or adjacent to, sites of special scientific interest. 
In the planning, and also the locating of outlying car 
and bus parks, I have become an expert in the habitats of 
invertebrates, the many varieties of endangered orchids, 
great crested newts and natterjack toads, these being 
classed as European Protected Species and therefore it is 
an offence to remove, or disturb, their habitat or handle 
them in any way. The protection of these species, and 
many others besides, are of importance to the way that 
golf courses contribute to the conservation of wild-life 
and protection of the natural heritage. Planning of a golf 
event involves working closely with local authorities and 
environment agencies including, in Scotland, the Scottish 
Golf Environment Group, Scottish Natural Heritage and 
others and is an interesting departure from more technical 
issues often requiring innovative techniques to overcome 
requirements. Informative booklets are invariably prepared 
and issued to all attending to raise the awareness of, and 
protect, the surroundings in which the event is being held.

Thoughts on Leadership

Trust, respect and communication were key to the success of 
my relationship with clients and colleagues. The organisers 
of sports events are blessed with excellent management 
which established a team structure and left me in charge of 
technical matters of infrastructure and all aspects of safety. 

I knew I had their trust and the management style was 
such that this was known to contractors, local authorities, 
police and others who were part of the overall team staging 
events. Communication was such that the management 
was always involved with important issues and that I would 
refer back to them for decision where necessary. Although 
I was confident I had the technical expertise across many 
areas of structural and civil engineering required, there 
were areas where expert knowledge was necessary beyond 
my competence and I had, within Halcrow, a personal team 
who were every bit as individually committed as I was to 
the client and the project. My team related directly to the 
client team and individuals received the respect and credit 
they were due.

Concluding Comments

Engineering in all its aspects covers so many of the essentials 
of daily life that building a small town from scratch in an 
isolated location entails with all the services required in 
a relatively short time to last for only a few days before 
being dismantled and the venue returned to its former 
state, bringing together many disciplines of engineering. I 
have attempted to describe only just a few aspects of how 
engineers are involved at a sport event and not referred to 
the dedication of so many others with whom I have been 
fortunate to interacted over the years.

Although engineers recognise most of these issues in the 
management of any substantial project, I was able to depend 
on the assistance of colleagues from so many disciplines who 
were exceptionally dedicated, professional and reliable. For 
this, as the person with overall responsibility, I will be for 
ever grateful. It made it easier also that, without exception, 
every sports event organisation I have been involved with, 
recognised that their social responsibility is central to 
everything they did. The safety of the competitors, staff, 
contractors, suppliers and the general public was given top 
priority and was embedded in the planning, organisation 
and delivery of the events.

The role of the safety officer is both fascinating and 
intellectually challenging with a special buzz at being at the 
heart of an important international event. The main feature 
of the role of the structural/civil engineer is to ensure the 
safety of the public but, despite having confidence in the 
pre-event management, design and construction processes, 
I always breathed a sigh of relief at the end of each day.
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