
Hampden Park has been 
transformed temporarily from 
a football stadium into an 
elite athletics facility to host 
track and field and the Games’ 
Closing Ceremony by raising  
the playing surface by almost 
two metres! 

Engineers pioneered a raised deck system made up of 1,200 panels 
supported by 6,000 steel posts and weighing over 1,000 tonnes. It is the 
first time this technology has been used on this scale. A further 16,000 
tonnes of stone, tar and rubber have been placed on top.

This novel technique designed for Glasgow 2014 is now being called ‘the 
Glasgow solution’ and will allow future track and field athletics events to 
be held at stadia, which are not purpose built.

 
 ACTIVITY:  
 Why not try our Clyde Bridges Walk? It only takes a couple of hours. The  
 story of Glasgow’s Bridges is a varied history of transportation from the  
 pedestrian and horses traffic of the middle ages through railway mania in  
 the 19th Century to the 20th Century age of the motorcar and onwards into  
 the 21st Century, where we need to think about being less reliant on fossil  
 fuelled vehicles. Download the map from www.ice.org.uk/scotland 

CLYDE GATEWAY 
Responsible for many of the transformational transport projects,  
Clyde Gateway is an urban regeneration company which is investing in key 
sites in the East End of Glasgow to deliver new houses and new jobs, as well 
as maximise training and work opportunities for current and new residents.  
It aims to deliver social, economic and physical change right across the area.

 FIND OUT MORE:  
 Clyde Gateway:     bit.ly/1gXGxM3 

COMPETING NOT COMMUTING!
The people of Glasgow and UK and international visitors all need fast, 
reliable access to and from the city as well as in and around it. The Transport 
Strategic Plan for the Games explains how the movement of various groups of 
people between venues will be facilitated during the Games.

The main challenge will be to ensure safe, secure, reliable and accessible 
transport for the 6,500 athletes and team officials from the 71 nations and 
territories of the Commonwealth, 2,500 media and other VIPs; 16,000 staff 
and 1,500 volunteers; as well as tens of thousands of spectators. The plan 
ensures Glasgow will stay open for business during the 11 days of the Games!

PUBLIC TRANSPORT GAMES
New train and subway stations, railway links, better cycling and walking 
routes, bridges and roads have all been constructed or improved. They have 
been designed to make travel easier and encourage people to move around 
in healthier, greener ways, which will benefit the city and its people long after 
the Games have finished.

DALMARNOCK STATION
Passenger numbers are expected to grow substantially at this station due 
to its proximity to key venues. The £12 million redevelopment includes: 
the relocation of the entrance, repairs to the platforms, a new glass and 
steel building, lifts, stairways and improved train/bus connections. It has 
completely revamped this previously run-down station! 

WALKING AND CYCLING
Many walking and cycling schemes – including some that link the venues 
- have been upgraded, as well as paths linking to venues in neighbouring 
areas. Improvements include safer wider paths, cycling traffic lights, 
smoother surfaces and better entry and access points. 

 ACTIVITY: 
 ON YER BIKE!     bit.ly/1ivBxJv 

SMART BRIDGE 
A new pedestrian and cycle bridge over the River Clyde connects a 
new National Business District to Dalmarnock. An 800 tonne crane was 
needed to lift the bridge into place over a weekend. The Smart Bridge 
has been designed to carry a bank of new service ducts for telecoms and 
power, providing a vital crossing point over the River Clyde for essential 
infrastructure and allowing the areas on both banks to be developed. 

TRANSPORT FACTS

• The Glasgow Subway is the third oldest in the world, built in 1896.

• 13 million journeys are made on the Subway every single year. 

• Europe's largest mobile crane was used to place seven x 300 
tonne steel girders at Auchenshuggle Bridge where the new M74 
crosses the River Clyde.

TRANSPORT

NICOLA BLANEY,  
TEAM LEADER ON GAMES ROUTE 
NETWORK (GRN).  
The GRN is a series of designated 
routes between the Athletes' Village, 
competition and training venues and 
other accommodation sites. Nicola has 
been working on the project since she 
was a student in 2007.

“Traffic management is essential to 
the Games to ensure spectators and 

athletes get to their venues at the right times. It’s great to know that I am 
contributing to the visitors experience and to a successful Games.”

The new bridge is a ‘butterfly arch bridge’. The deck is supported from the 
arches by cable stays*. 
*See glossary

 ACTIVITY: 
 Have a go in teams at building your own bridge with KNEX or LEGO or even  
 plastic straws and sellotape. Whose bridge can carry an egg for longest?  
 You can also download the Bridge Constructor app onto your phone – get  
 involved in ICE Scotland’s Westpoint bridge building competition. 

CONNECTING UK CITIES 
Have you ever thought about how motorways are designed and built? The 
Games revived a project to replace the missing link in Scotland’s motorway 
network. The M74 extension is a five mile (8 km) stretch that links Scotland's 
biggest cities and Scotland and England.

How well connected a place is, has an impact on how successful it is. The East End 
Regeneration Route is a road scheme which has been designed to help develop 
a formerly industrial area of Glasgow and provide connections between the 
sporting venues during the Games. Building the four-lane road involved a lot of 
ground treatment, the creation of a tunnel to relieve flooding and strengthening 
of existing structures, like the 100 year old Rutherglen Bridge. Civil engineers 
regularly have to incorporate older existing structures into new designs.

SPAN 
The distance between two supports for a structure, for example, a 
bridge. A span can be closed by a solid beam or by a rope/cable. The 
first kind is used for bridges, the second one for power lines.

FAÇADE 
Generally one exterior side of a building, usually, but not always, the 
front. The word comes from the French word for face or frontage.

CABLE-STAYED 
A bridge in which the weight of the deck is supported by a number of 
cables running directly to one or more towers.

ENABLING WORKS 
These are completed prior to the start of the main construction works 
and involve works such as demolition, excavation, soil treatment, 
landscaping and the protection of plant and wildlife species. 
Working together in teams of people with different skills including 
archaeologists, ecologists, soil scientists and sustainability experts 
helps engineers ensure these important projects are successful.

PILES
Poles or columns which are driven down into the ground until they hit 
something solid like rock. This means the weight or “load” of the structure 
is carried down to the rock below. Piles can be made out of timber, steel, 
crushed stone or concrete.

SETTING OUT 
Refers to the staking out of reference points and markers that will 
guide the construction of new structures.

GLOSSARY

 ACTIVITY: 
 Take a minute to think about the day to day lives of young people in  
 different Commonwealth countries. Do they all have the infrastructure we  
 take for granted in Scotland? 

HAVE YOU GOT WHAT IT TAKES?
Are you creative? Good at problem solving? Like maths and science subjects? 
Like working in a team with people who are good at different things? Good at 
designing things? Good at explaining things? Ever taken part in ICE’s Bridges 
to Schools or Rapid Response Engineering Challenge?

SHAPING THE WORLD
Because what they do is so important to our quality of life, engineers and 
engineering technicians can work all over the world. Civil engineers and 
engineering technicians get involved in lots of different types of projects like 
those shown in this map. You might be working in an office designing new 
structures using computer aided design (CAD) or out on-site interpreting 
someone else’s design and getting it built on time.

WHY BE AN ENGINEER OR ENGINEERING TECHNICIAN?
ICE members enjoy their work, because they see at first hand the difference 
they are making and can point to a structure or site and say “I designed that” 
or “I built that”. Imagine how you would feel if you knew that you had saved 
lives by providing clean water and sewage systems, which prevent disease. 
During natural and man-made disasters, civil engineers create shelter, water 
supplies and sanitation. Water, energy and transport are essential to how 
we live and there will always be a need for engineers to design, build and 
maintain such vital infrastructure.

WHAT SUBJECTS DO I NEED?
When it comes to choosing subjects in secondary school, maths and physics should 
be top of your list along with English and ICT. Geography, graphic communications 
and design and technology or design and manufacture are also useful.

DO I NEED TO GO TO UNIVERSITY?
There are lots of different routes into the profession. A university degree can be 
the fastest way to become a chartered engineer, but a modern apprenticeship 
with an employer with block or day release study at college is an option that more 
and more young people are taking so that they can earn while they learn. You 
can qualify as an engineering technician or go on to become an incorporated or 
chartered engineer. Some people learn better with practical, hands on experience.

 FIND OUT MORE:  
 Tomorrow's Engineers:     bit.ly/1n16wk2 
 My World of Work:     bit.ly/1iJysIi  

THE GREEN CLEAN-UP
The sites chosen for the new Commonwealth Games venues were 
‘brownfield’ sites – areas of derelict and disused land. These had to be 
cleaned and cleared of rubbish, chemicals, rubble and oil waste etc. 
before construction could start. 

Before any demolition or soil treatment can begin, engineers have 
to consider the conservation of plant and wildlife species and the 
preservation of any historically significant discoveries. 

EXCAVATION
Excavation of the Athletes’ Village uncovered a brick built pump 
house and water treatment works from the early 1800s – believed to 
be amongst the earliest in Europe. Famous engineers, James Watt 
(a mechanical engineer) and ICE’s first president Thomas Telford, 
advised on this project. There were no traces of the timber pipe shown 
on the riverbed in the old drawings, as the wood has rotted in the 
water. New pipes are steel or plastic – they last much longer! 

The Dalmarnock area was the home of Sir William Arrol & Co 
engineering works, established in 1873, which became renowned for 
its achievements in bridge building, including the Forth Bridge and 
London's Tower Bridge.

SOIL HOSPITALS
Industrial works contaminants were encountered in a number of 
Games sites, including the M74 route. Each contaminant was treated 
in restricted areas of the site which were termed ‘soil hospitals’. 
Here, machines are used to shake and wash the soil free from various 
chemicals and waste and produce clean material, which can then be 
used in the creation of new mounds, foundations and parks.

Once the excavation, demolition and soil treatment phases of the 
project were completed, it was time to consider landscaping and the 
reintroduction of important plants and wildlife.

THE DEAR GREEN PLACE
The Games provide an ideal opportunity to improve the ecological 
value of key sites. Civil engineers play a vital role in coming up with 
solutions that enhance and protect the natural environment.

A new woodland park next to 
the Athletes' Village gives better 
access to the river for nearby 
communities and improves 
wildlife conservation. Removing 
invasive non-native plant 
species, treating soil ready 
for planting 15,000 trees and 
improving sections of  
riverbank were vital to prepare 
for the new visitor attraction at 
Cuningar Loop. 

UTILITIES
When engineers start excavating the ground in preparation for 
laying foundations, they often encounter many pipes and cables 
below ground, which carry water (drinking water and sewers), 
telecommunications and power (electricity, gas) around the city. 
These utilities are usually shown on plans or maps. 

Where the ground is poor and can’t carry the weight (or load) of the 
new buildings, the engineers have to pile* the ground. *See glossary

At the Village, civil engineers had to work around a large sewer. If they 
had driven concrete piles into the ground, the vibration may have sent 
shocks into the pipe causing it to crack and let water escape. They 
were able to avoid this by driving steel piles, which does not cause 
vibration in the same way.

of the city, which have suffered from underdevelopment and 
deprivation in recent years.

The new world-class indoor sports arena, velodrome 
complex and Athletes’ Village have been created to deliver 
long-term improvements to the people and communities 
living in the east-end of Glasgow. Long after the games are 
over, its ‘legacy’ – new parks, homes, roads, cycle paths, 
sustainable energy systems and sports facilities – will 
transform this area for the better.

WHO’S IN CHARGE?

The Organising Committee (OC) works with local and 
national government partners to make sure that all the 
sports venues, parks, accommodation, transport, energy, 
waste and water networks and infrastructure are in place – 
both for the Games and for the future.

WHERE DO YOU START WITH GETTING A 
CITY READY FOR A BIG EVENT? CAN YOU 
THINK OF ALL THE THINGS YOU MIGHT 
NEED TO DO?

After the bid was won and the plans were agreed, civil 
engineers working for the OC and its partners began 
upgrading existing venues and preparing the new sites for 
construction, demolishing old structures and cleaning the 
contaminated soil, improving the many waterways, roads 
and rail that cross the city, ensuring that any wildlife and 
plant species are protected.

BUILD A BETTER 
FUTURE

EVER HEARD OF CIVIL ENGINEERING OR CIVIL 
ENGINEERS? WHAT DO YOU THINK THEY DO?
EVERYDAY MIRACLES
Try to list all the things you do when you get up in the morning. Switch on 
the light? Clean your teeth using the running water? Have a hot drink? Use 
the toilet! Whether you walk, cycle, take the bus or train or get a lift to school 
you’ll use a pavement, road, railway or underground system, which will have 
been designed and built by a civil engineer. You might even walk through an 
underpass or over a bridge before reaching school. None of this would have 
been possible without civil engineers.

We rely on civil engineers every day for all sorts of things including:
• Designing and building bridges, roads, railways, and tunnels as well as tall 

structures (like the Kelpies!) and large buildings such as multi-storey car 
parks, train stations, and the fantastic venues at the Commonwealth Games.

• Supplying clean water, heat and light to our homes and taking away waste water.
• Processing and recycling our waste.
• Finding solutions to problems like pollution and flooding.

Just as important, is what goes on underground and the sewers and water 
pipes. We use the word infrastructure to capture all of this. Without civil 
engineers we wouldn’t have a constant supply of clean water, or sustainable 
energy to help us save our planet. Without civil engineers the world we live in 
would be completely unrecognisable. 

www.ice.org.uk/scotland

The Institution of Civil Engineers champions excellence in the 
industry through qualifying professional civil engineers. ICE 
promotes the profession and helps our members keep their 
skills and knowledge up to date through organising lectures 
and publishing books etc. Our members are ‘chartered’ 
professionals, which means they have gained a high-level of 
competence in civil engineering.

Founded in 1818, we have over 80,000 members all over the 
world. Many of them come from Commonwealth countries. 

Our experts advise government on infrastructure issues and 
our volunteers provide educational activities in schools. 
Perhaps you’ve built one of our Bridges to Schools or taken 
part in our Rapid Response Engineering Challenge? 
You might have visited our Water Ways exhibit at the Glasgow 
Science Centre.

 ACTIVITY: 
 Look up  Thomas Telford. How many bridges and aquaducts  
 did he design? Is there one near where you live? Why not  
 find it on the map and go and have a look! 

Ordnance Survey is Great Britain’s national mapping 
authority. For over 200 years it has been our job to collect, 
maintain and provide information on the ever changing 
landscape. Our 250 ground-based surveyors and two aircraft 
travel the length and breadth of the country – recording 
everything from housing developments and new roads to 
changes in countryside access on remote mountains and 
moorland.

Ordnance Survey’s mapping data is relied on by every one of 
us. If you call for the fire service or an ambulance, more often 
than not it’s our data that’s used to find you. When there’s a gas 
leak or a burst water main, utility companies are planning their 
response with mapping from us. Want to locate your nearest post 
office, cinema or supermarket? We’re there again, supporting the 
search engines and pointing you in the right direction.  

Civil engineers and other built environment professionals make 
better decisions based on information from Ordnance Survey. 
Geographic intelligence is used to help with feasibility studies, 
risk assessment, environmental investigations, scenario 
modelling and presenting design plans.

www.os.co.uk

THE CITY OF GLASGOW IS THE 
HOST FOR THE 2014 
COMMONWEALTH GAMES AND 
WILL COME ALIVE WITH SPORTING 
EVENTS, INCLUDING THE OPENING 
AND CLOSING CEREMONIES. AROUND 
1 MILLION SPECTATORS WILL VISIT 
GLASGOW DURING THE GAMES. 
This map tells the story about some of the important 
changes that the City of Glasgow has had to undergo to get 
ready and the people who design, build and maintain the 
infrastructure, which keep our cities cleaner and greener 
places to live. Could you help build a better future?...

WHY GLASGOW? 

Glasgow won the bid to host the 20th Commonwealth 
Games in 2007, with a mix of new and refurbished venues, 
linked by enhanced roads and public transport networks, 
as well as an Athletes’ Village that was built specifically for 
the Games. The location of the new venues was carefully 
chosen to transform and regenerate former industrial areas 

INTRODUCTION

SCOTLAND’S NEWEST AND LARGEST 
MUSIC VENUE SEATS 12,500 PEOPLE. ITS 
DESIGN IS INFLUENCED BY GREEK AND 
ROMAN AMPHITHEATRES.
The fin shaped concrete columns carry the distinctive roof which spans 
120 metres in a shallow dome of diagonally latticed steelwork. The 
enormous roof weighs 1,400 tonnes (the same as 116 double decker 
buses filled with people!).

Installing the roof was a tricky process, with engineers having to slowly raise 
the large central section into place using eight jacks (similar to those used 
to change the wheel on a car, but much larger!). It was jacked-up at a rate of 
one metre per hour. Keeping the public and workers on-site safe during such 
operations is vital and a lot of time is spent planning and ensuring equipment 
has been tested. Safety is the number one priority for civil engineers these 
days, but this wasn’t always the case. During the seven year construction of 
Scotland’s Forth Bridge, 98 men lost their lives in the 1880s.

KYLIE HELPS WITH HYDRO DESIGN!
Working out things like how the roof will be supported takes lots of 
maths. As well as using computer programmes and calculations, 

good judgement 
and hands on 
experience also 
informs decisions 
on a major 
structure such 
as the Hydro. 
Good building 
design means 
understanding 
how a space 
will be used, so 
the design team spent time with Kylie Minogue’s entourage during 
her Showgirl tour to help them complete their design for the Hydro 
backstage space.

Venues get very warm during concerts, but air conditioning is very 
expensive. The venue has been designed so that cool air is drawn in 
through the building from the outside, rather than relying on energy 
sapping air conditioning units. Civil engineers play an important part in 
achieving energy and cost-saving solutions and ensuring buildings are 
sustainable.

SPACE AGE
One of the building’s most unique features is its special plastic* façade, 
made up of translucent ‘pillows’, 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, thanks to coloured 
lights using up to 12.8 million colour combinations! As well as looking 
good, it is an efficient lightweight building material. It can be erected in 
longer lengths than other heavier materials such as wood or steel and 

needs less support, which in turn reduces materials used and 
saves construction time. Not to mention it is self-cleaning, 

so imagine how much money you can save on window 
cleaners! 

*ETFE (Ethylene Tetrafluroethylene)

 DID YOU KNOW? 
 The venue has been designed to allow  

 trucks to drive right on to the stage area? This  
 allows stage teams to construct the amazing  

 stage sets we see at music and theatre events  
 in shorter times. Guess who designs the floor to  

 make sure it can carry heavy trucks? 

SSE HYDRO

WASTE

BY REUSING EXISTING VENUES, THE 
GAMES IS ALREADY OFF TO A FLYING 
START IN SUSTAINABILITY TERMS. 70% 
OF GAMES VENUES INCLUDING HAMPDEN 
AND THE SECC WERE ALREADY HERE. 

Civil engineers have worked hard to ensure minimum waste as part of 
Glasgow's commitment to a sustainable Games. This includes reusing 
and recycling construction waste materials, turning waste into energy 
that can heat and power homes and businesses, and disposing of any 
leftover waste in a sustainable way.

DEMOLITION, DESIGN AND CONSTRUCTION
Waste reduction is at the heart of plans for Glasgow 2014. Many of 
the roads, bridges, buildings and stadiums have been constructed at 
least partially out of recycled materials and temporary structures are 
designed for easy dismantling and reuse elsewhere.

Where possible, materials left over from construction, demolition and 
excavation works have been reused or recycled on site – including 
much of the contaminated soil.

Waste including timber, bricks, solid concrete, construction 
plastic, metal and office waste was collected and separated during 
construction. 

THIS FANTASTIC FACILITY HAS BEEN 
EXTENDED AND UPGRADED TO INCLUDE 
A SIX-LANE WARM UP POOL, SPECTATOR 
SEATING, A NEW FITNESS SUITE AND 
CHANGING FACILITIES.
Building a new pool and joining together old and new buildings, whilst 
ensuring local residents could continue to use the old pool for as long as 
possible required careful planning. 

The new pool walls and base are made of concrete, which is tiled to give a 
smooth finish. There is more than one type of concrete and special mixes 
are created depending on what is being built. Here the team used a special 
type of water tight concrete, to prevent leaks and ensure water did not 
infiltrate through and corrode the steel reinforcement encased inside. (Steel 
rods are set inside the wet concrete to make it much stronger). 

Adding water to the pool increases the weight on the walls and base and 
causes the concrete to move or flex. Many tests are carried out during 
construction to make sure building materials are good enough. Two million 
litres of water were added to test the new pool for leaks, taking six weeks!

TOLLCROSS  
INTERNATIONAL 
SWIMMING CENTRE

EMIRATES ARENA 
& SIR CHRIS HOY 
VELODROME 

THE BRAND NEW EMIRATES ARENA IS  
ONE OF THE LARGEST FACILITIES OF ITS 
KIND IN EUROPE.
5,000 spectators will pack the new indoor sports venue in the east end 
of Glasgow, with 3,500 spectators cheering on some of world cycling’s 
biggest stars in the spectacular new velodrome next door.

The difference between winning and losing a gold medal can be 
milliseconds. For the engineers involved, this meant ensuring the surface 
on which the athletes will compete is as flat and even as possible to within 
millimetres. A tricky job when you consider that the concrete flooring 
covered an area almost as large as a football pitch (6,600 m2). Their task 
was complicated still further by the fact that concrete cracks and moves 
as it dries, curling up at the edges (known as curing). To ensure the 

concrete was level, recesses were formed using rails and steel inserts, 
which were checked for position before, during and after the placement 
of concrete. As the concrete started to set, it was scraped and polished to 
ensure the same level across the whole area. Despite all their hard work 
the engineers still had to do some additional 'grinding' of the slab once it 
had 'cured' to get the final levels perfect. 

A massive 16,000 cubic metres (length x height x width) of concrete was 
used to create the arena and velodrome. A vibrating poker was used 
to shake the concrete as it was poured, helping it flow smoothly and 
removing air bubbles. Too much air in the concrete creates air pockets or 
‘honeycombing’, which would weaken the structure. 

 ACTIVITY: 
 Each concrete wagon carries seven cubic metres. How many visits did it  
 take to deliver the 16,000 cubic metres required to create the arena? 

ENABLING WORKS 

I LOVE BEING A CIVIL ENGINEER BECAUSE I GET TO SOLVE 
PROBLEMS, WORK WITH NUMBERS, USE MY PLANNING AND PEOPLE 
SKILLS. I AM VERY PROUD OF THE ROLE I HAVE IN 
CONTRIBUTING TO OUR COUNTRY’S ECONOMY AND SOCIETY.  
NICOLA BLANEY, TRAFFIC ENGINEER  

“ “

IT WAS A FANTASTIC OPPORTUNITY TO BE A PART OF THE 
CONSTRUCTION PROCESS FOR THIS REMARKABLE PROJECT.  

HEATHER LEGGATE, ASSISTANT CIVIL ENGINEER

“ “

WASTE FACTS

• Glasgow produces 350,000 tonnes of household and 
commercial waste every year.

• 74% of this waste went to landfill in 2010–11.

• A new Recycling and Renewable Engergy Centre due to open 
in 2016 will divert 90% of green bin residual waste away from 
landfill, produce enough energy to heat 8,000 homes.

• 80% of the Games waste will be reused, recycled or 
composted.

WATER IS ONE OF OUR 
MOST IMPORTANT NATURAL 
RESOURCES. 
Engineers plan, develop and manage water 
resources to meet society’s needs – from 
capturing, treating and distributing water, 
through to managing waste water and 
sewerage. Climate change, coupled with  
land-use change and rising populations can 
make managing flood risk and securing future 
water supplies even more difficult.

A number of challenges face the engineers in charge of improving water and 
waste water infrastructure and improving services for the people of Glasgow 
– not least the transformation of an ageing network into a modern, integrated 
and sustainable drainage system fit for the needs of 21st century Glasgow. 

GLASGOW ENVIRONMENTAL PROGRAMME
A five year programme of work launched in 2013 isn’t happening as a direct 
result of the Games, but will benefit the Games and the city in the longer 
term. The programme will improve river water quality and the natural 
environment of the River Clyde, alleviate sewer flooding and deal with the 
effects of increased rainfall and climate change.

WATERWAYS & WILDLIFE
The River Clyde snakes around the Athletes’ Village and its banks are home 
to a variety of wildlife including badgers , otters and seals. Engineers had 
to plan their work around protected wildlife, working quietly within areas, 
especially during breeding season. Ten badger sets were discovered at the 
south end of the site on the river bank.

FLOODING & WATER MANAGEMENT 
In order to prevent flooding of the new Athletes’ Village, engineers simulated 
a 1 in 200 year (plus a calculation for climate change) flood; a rare but very 
serious flooding event. They used computer programmes, working out 
how high the water would rise during such an event and calculating areas 
where flooding is likely to occur by analysing the landscape (also known as 
topography). This knowledge enabled them to ensure that buildings were 
located on higher ground and away from these areas, known as flood plains.

In the Athletes’ Village, engineers have landscaped the flood plains to create 
spaces for residents to walk their dogs and play. If a serious flood results in 
the river rising and overtopping the bank, residents will be glad to know their 
houses will be safe!

WATER
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HEATHER LEGGATE,  
ASSISTANT CIVIL ENGINEER   
“Working on site and seeing 
how different aspects of civil 
engineering are carried out in 
practice helped me become a 
better designer. I did ‘setting 
out*’ which included the 
piles* for the foundations 
and checking the walls of the 
swimming pool were vertical 
and straight. It was amazing to 
see the whole project from start 
to finish.”   *See glossary

Scotland is well known for its wet weather, so the engineers are expert 
at managing things like surface water! This is water that runs from roofs, 
gutters and over roads when it rains. 

The Athletes’ Village has ‘permeable pavements’ to let this water infiltrate 
through the hard surfaces and be stored temporarily in attenuation areas. 
The sloped roads let water run into grassy areas on the side of the road, 
which allows trees and plants to grow. Any further excess water makes 
its way through a drainage pipe to a Sustainable Urban Drainage System 
(SUDs) pond, located between the houses in the Athletes Village. This mix 
of permanent wet pond and predominantly dry area also encourages wild 
flowers and grasses to grow and attracts wildlife to the area.

 FIND OUT MORE: 
 Scottish Water:     bit.ly/1iop4HK   and   www.scottishwater.co.uk/glasgow 
 SEPA Kids:     bit.ly/1wfKb8p 

WATER FACTS

• The River Clyde which flows through Glasgow is the third longest 
river in Scotland.

• Greater Glasgow has 3800 miles of sewer pipes, 5 waste 
water treatment works, 1.7 million customers and  
30 rivers and burns.

CAN YOU IMAGINE WHAT WOULD HAPPEN 
IF THE LIGHTS WENT OUT DURING THE 
OPENING CEREMONY OR IF MEDIA TEAMS 
COULDN’T BROADCAST AROUND THE 
WORLD? ENGINEERS ARE RESPONSIBLE 
FOR ENSURING THE RIGHT ENERGY 
INFRASTRUCTURE IS IN PLACE TO COPE 
WITH SUCH DEMANDS.
The Organising Committee want the 2014 Commonwealth Games to be 
the greenest games ever, so new energy facilities have been designed 
and built to produce clean and green energy to provide sustainable 
heating and cooling and a low carbon electricity supply for the various 
venues across the city. This will help Glasgow meet its targets to cut 
carbon emissions by 30% before 2020.

POWERING THE ATHLETES’ VILLAGE
The brand-new energy centre will provide an environmentally friendly 
supply of hot water and heating for over 700 homes used by the 
athletes during the games, as well as powering the Emirates Arena,  
Sir Chris Hoy Velodrome and a 120-bed care home on the Village site.

The energy centre houses a Combined Heat and Power (CHP) engine, 
three boilers and a thermal store as well as 24 km of insulated pipes 
buried beneath the ground. The engineers have designed the centre so 
that there is room for a second engine, boiler and thermal store, which 
will allow for expansion of the Athletes’ Village after the Games.

Engineers have used this new CHP engine because it is a very efficient 
new form of generating electricity, which captures usable heat that 
is produced during the process. It differs from traditional coal and 
gas fired power stations, where up to two thirds of the overall energy 
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consumed is lost through heat being produced in this way, often  
seen as a cloud of steam rising from cooling towers! Each of the  
homes has photo-voltaic panels on the roof to generate electricity  
from solar power.

INFRASTRUCTURE LINKS
The new Smart Bridge featured in our transport section is a great 
example of how important it is to consider different types of 
infrastructure (such as energy and transport) alongside one another 
during the planning and design phase. The Bridge has been designed 
to include ducts, which will carry hot water in insulated pipes from 
the new District Heating and Power system south of the river to social 
housing north of the river.

KEEPING THE LIGHTS ON
For the years leading up to the games, a team of engineers worked on 
hundreds of detailed designs and routes for cables and power sockets 
which will be installed just before the competition starts and will bring 
power to the right places at the right times across the city.  These 
temporary power sources will be installed to enhance existing sports 
venues, supply power to new and temporary venues such as the media 
centre and will use over 200 km of cabling! During the competition the 
system will be supported 24/7 by a dedicated team of engineers and 
technicians. 

Given the importance of the event and bringing images to the 1.5 
billion viewers worldwide, it is vital that the competition goes without 
a hitch! To achieve this, a complex backup system for all major 
sources of gas, electric and water is created. This means calculating 
how many watts per m2 (also known as loadings) are required for 
all of these resources and ensuring that a failure in one area of the 
system would not result in a loss of power to the entire games! In 
some cases this means using generators which are larger than a car 
to provide backup to mains electricity. Where the generators are near 
the field of play they can be ‘acoustically silenced’ to ensure they 
don't disturb the athletes.

HAMPDEN PARK 
– THE GLASGOW 
SOLUTION

WHY NOT LANDFILL?
Burying waste is not a sustainable option in the long term. Landfill 
creates methane – a more toxic greenhouse gas than carbon dioxide 
– as well as creating carbon dioxide emissions through transport and 
through the energy embedded in the material we throw away.

REDUCED WASTE GAMES
The organisers of Glasgow 2014 are aiming to reduce the waste that 
would otherwise head to landfill by 80%.

Engineers recycled the sandstone from the demolished Victorian 
tenements, using it to build supporting walls for landscaping in the 
Athletes Village. These ‘gabion walls’ are made by creating cages of 
wire or wood, which are then filled with rocks or concrete. As well as 
being an appropriate engineering solution, this is an attractive feature 
that reminds the residents about the history of the area.
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“James Watt’s account of the flexible water main, contrived by the late Mr Watt, for the Glasgow water-work 
company,” from the Edinburgh Philosophical Journal Volume 3, 1820, Reproduced by permission of the National 
Library of Scotland.

ACKNOWLEDGEMENTS

Volunteer Emma Dickson, ICE Glasgow and West of Scotland 
Branch for her assistance in interviewing the engineers involved.

©
 Glasgow

 2014 Lim
ited/Com

m
onw

ealth Gam
es Federation. All Rights Reserved

Reproduced courtesy of Clyde Gatew
ay 


