Rochester Bridge Trust
Learning about Bridges
Let’s learn
about bridges!

The Rochester Bridge Trust was founded
in 1399 to provide a crossing over the
River Medway in Kent. The Trust still
provides free bridges today.
The Trust is passionate about bridge
building and wants to encourage young
people to find out more about bridges
and become as enthusiastic as we are!
Our education kit contains loads of
information, fun activities and interesting
facts.You can work through the whole kit
which contains a school term’s worth of
activities or just try a session or two.
Content by Sue Threader BEng CEng MICE

It’s up to you!
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About the Rochester Bridge Trust
The first bridge at Rochester was built by the Romans soon after the invasion of Britain in AD43. Once the
Romans left, their bridge was maintained by the local people of Kent until the 14th century. In 1381, the
River Medway froze solid and, when the thaw came, the ice and floodwater swept away the Roman Bridge.
Two benefactors built a new stone bridge one hundred yards upstream which was opened in September 1391.
Their names were Sir John de Cobham and Sir Robert Knolles. Together the benefactors also persuaded
their friends and acquaintances to make donations of land and money for the perpetual maintenance of
Rochester Bridge. In 1399, King Richard II granted letters patent which allowed the Rochester Bridge Trust
to be set up to care for the bridge and its property. Two Wardens were appointed to manage the bridge.
For the next 457 years, the Wardens looked after the medieval bridge. Major improvements were carried
out by the civil engineer, Thomas Telford, in 1827. However the increase in road and rail traffic as a result
of the industrial revolution meant the stone bridge’s days were numbered.
In 1856, the Trust completed a new cast-iron arch bridge on the line of the original Roman Bridge.
It was designed by Sir William Cubitt who had been the civil engineer for the Crystal Palace built for
the Great Exhibition in 1851. The old medieval bridge was then blown up for the Wardens by the Royal
Engineers using gunpowder.
The Victorian Bridge was reconstructed in 1914 as a bowstring truss and is today known as the Old Bridge.
A second road bridge, the New Bridge was opened to traffic in 1970. Between the two road bridges there
is the Service Bridge which carries pipes and cables across the river.
The Rochester Bridge Trust is a registered charity and still owns and
maintains the two road bridges and the Service Bridge free of
charge to the public. The Trust’s money is derived from the land
and money given by the benefactors in the 14th and 15th
Centuries. It receives no public money, does not charge
tolls and does not raise funds. With any surplus funds,
the Trust supports other charitable projects, primarily
the preservation of historic buildings and
education projects in the field of
engineering, particularly
civil engineering.

Hello! I’m Langdon the Lion, guardian of
Rochester Bridge. Welcome to my Bridges
Education Kit, which was downloaded from
www.rochesterbridgetrust.org.uk. You can download all twelve sessions
along with presentation slides, or you can choose individual sessions
with supporting worksheets. If you have any comments about the kit,
please visit our website www.rochesterbridgetrust.org.uk where
you will also find lots more resources!
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Session 10 – Suspension Bridges
Aims & Objectives

• To show how transferring loads can make a bridge stronger
• To introduce the Suspension Bridge

Context
A Suspension Bridge is a type of bridge in which the deck is
hung below suspension main cables on vertical hangers.
The Suspension Bridge was developed by engineers to cross
long distances without needing extra piers. Although Suspension
Bridges are spectacular and beautiful structures, they are expensive
and complex to build.

In this session our budding civil
engineers will learn about Suspension
Bridges. Suspension Bridges can
dissipate forces very effectively, which is
why they can span such long distances.

You Will Need:
Internet Access
PowerPoint Presentation E
Laptop, projector & screen
“Slinky®” spring
Sponge
HANDOUT: Suspension Bridge Terminology
HANDOUT: Forces in a Suspension Bridge
HANDOUT: Famous Suspension Bridges
For the human suspension bridge:
• 2 ropes 4 metres long (or a single rope
about 6 metres long). Tug of war ropes are
ideal or low cost rope can be obtained from
builders’ merchants.
Local area map

Session Activities
1. Revision of Tension & Compression

Tension: also known as a pulling force. Use the Slinky and
pull – it tends to stretch and make things longer.
Compression: also known as pushing force. Demonstrate
using a large sponge and push – it tends to squash and make
things smaller.
Remind the students that when an engineer is designing a bridge,
he or she must first understand how different loads will put
forces on the bridge. Then they must find a way to balance the
forces.
Where the load is likely to exceed the strength, a bridge
will fail.
Discuss this example:
An engineer needs to build a bridge across an estuary which
is over 1 kilometre wide. The water is very deep and is used
by large boats to reach a port upstream.
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Discuss the problems which would be caused by using a Beam Bridge or Truss Bridge. (The length
of each span of a Beam Bridge is limited to about 300 metres; the addition of extra spans requires
more piers which obstruct the shipping lanes). Discuss whether an Arch Bridge would be suitable?
(The maximum span of an Arch Bridge is about 500 metres). The engineer needs to find a different
type of bridge!

2. Introduction to Suspension Bridges

We have learnt that beam bridges become weaker as they become longer. We have seen that
engineers can dissipate some of the load by adding triangles (the Truss Bridge) or by changing the
shape (the Arch Bridge).
If we want a very long bridge we need to find a way to transfer load from the weak middle of the
beam to somewhere stronger. The best way to construct very long bridges is the Suspension
Bridge.
Ask the children if they know what the word “suspend” means, leading to the answer that it means to
hang something up. In a Suspension Bridge, the deck hangs from hangers joined to a long main
cable strung between towers.
The earliest Suspension Bridges were made of twisted grass or even yak skin.

3. The Language of Suspension Bridges

Show Slides 4 - 5 and fill out Suspension Bridge Terminology (Handout), noting that some words are the
same as for other types of bridges but that some terms just apply to Suspension Bridges.
• Give out blank copies of Suspension Bridge Terminology (Handout).
• As a group, identify:
Span

Deck

Tower Main Cable Hanger Pier Anchor

• Help students to fill in Suspension Bridge Terminology (Handout) with the correct terms.

main cable
tower
deck

hanger

span
anchor

pier
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4. Forces in a Suspension Bridge

Show the children this video about Clifton Suspension Bridge to explain how the forces in a
Suspension Bridge work: http://tinyurl.com/rbtsb
Give out Forces in a Suspension Bridge (Handout) and look at Slide 7 and discuss it in the light of the video.
The longest Beam Bridge span in the world is about 300 metres long; most Beam Bridges spans
are less than 75 metres long. But a Suspension Bridge’s span can be nearly 2 kilometres long!

5. Famous Suspension Bridges

Look at the Suspension Bridges in Slides 9 -15 Presentation E and identify the parts. Discuss the
similarities and differences between the different bridges. Look at famous Famous Suspension Bridges
(Handout) and notice that the spans of Suspension Bridges have got longer over the years as civil
engineers have learned more about the best way to build them.
Look at Slide 15. The Akashi Kaikyo Bridge, also known as the “Pearl Bridge”, has the longest central span
of any bridge in the world. It was finished in 1998.
It links the city of Kobe on the mainland of Japan to Awaji Island.
Before the Pearl Bridge was built, ferries carried passengers across the Akashi Strait in Japan. This
dangerous waterway often experienced severe storms and, in 1955, two ferries sank in the strait during
a storm, killing 168 people, most of them children. The ensuing shock and public outrage convinced the
Japanese government to develop plans for a Suspension Bridge to cross the strait.
The bridge has three spans. From the shore, the first span is 960 metres. The central span is 1,991
metres. The final span back to the shore is another 960 metres.
The two towers were originally 1,990 metres apart, but the Great Hanshin earthquake on January 17
1995, moved the towers so much (only the towers had been erected at the time) that the span had to
be increased by 1 metre!
The main supporting towers rise 282.8 metres above sea level, and the bridge can expand because of
heat by up to 2 metres over the course of a day. The steel cables have 300,000 kilometres of wire which
is enough to go around the Earth almost 8 times!
Look at Slide 16 and discuss the longest spans of the different types of bridge.
Look at a local area map and Famous Suspension Bridges (Handout). Measure how the main span of the
Pearl Bridge would carry you from your school.
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7. Build a Human Suspension Bridge

This activity requires 12 children. Explain that it is important that no-one pulls too hard on the ropes as this could
hurt the children acting as towers or could pull someone over.

• Select 4 of the taller children and get one pair to stand facing the other pair who should be about 2
metres away. Explain that these children are making the two towers of the Suspension Bridge.
Place the rope across the shoulders of each pair and get the children to identify this as the main
cable. It can be a good idea to get these children to put a jumper around their shoulders first to
prevent the rope from rubbing.
• Select 4 more children to act as the anchors. Get each one to sit on the floor facing the back of
each tower. They hold the end of the main cable. No pulling!
• Select 4 more children to act as the hangers. They kneel or sit on the floor, facing each other and
holding on to the main cable. The floor is the deck of the bridge.
• Now ask the 4 hangers to pull down gently on the main cable. They should feel the tension
pulling on their arms. The towers should feel the compression pushing down on their shoulders.
The anchors should feel the tension in the main cable pulling against their arms. Ask the
children to notice that it is not necessary to pull hard but all the parts have to balance the forces for
the bridge to stay up and be stable.
If there are additional children in the group they can act as “cars” and travel through the centre of the
lines of children on the floor which is the deck. Ask the children to imagine how the forces in their parts
of the bridge would change as this “live load” travels across.
Ask the children to consider what would happen to the bridge if there were no anchors? Think about
what might happen if the hangers failed? Notice that a Suspension Bridge has lots more parts than
most other types of bridge. This makes them complicated and expensive to build.
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Suspension Bridge Terminology (Handout)
Label the parts of the bridge using the list of words below.

Can you match up the
words with the parts
of the bridge? You’ll
see that your bridge
vocabulary is
growing again!

Span

Deck

Tower

Main Cable

Pier

Anchor
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Forces in a Suspension Bridge (Handout)
Compression
Tension

A Suspension Bridge dissipates
the forces very effectively, which is
why Suspension Bridges can span
such long distances.
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Humber 1410 metres (finished in 1981)

Golden Gate 1280 metres (finished in 1937)

Severn 988 metres (finished in 1966)
Look up these bridges
on the internet – there
are some amazing
photos of them!
Brooklyn 486 metres (finished in 1883)

Clifton 214 metres (finished in 1864)

Menai 176 metres (1826)

The distances shown are for the main span of each bridge.
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Famous Suspension Bridges (Handout)

Akashi Kaikyo - ‘Pearl Bridge’ 1991 metres (finished in 1998)

