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!

Printed from the Rochester Bridge Trust Learning about Bridges, a FREE resource designed by Guy Fox Limited.
Copyright © 2014, Rochester Bridge Trust www.rbt.org.uk Duplication is permitted for educational use only.

1

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!
Printed from the Rochester Bridge Trust Learning about Bridges, a FREE resource designed by Guy Fox Limited.
Copyright © 2014, Rochester Bridge Trust www.rbt.org.uk Duplication is permitted for educational use only.

2

Session 9 – Materials
Aims & Objectives

You Will Need:

• To learn about the main materials which are used to build bridges
• To understand how concrete is made

Session Activities
1. Bridge Building Materials

Brainstorm a list of materials which could be used for bridge building.
• Materials which are available to engineers include: wood; stone;
bricks; various metals such as cast iron, wrought iron, steel and
aluminium; concrete; and modern materials such as glass-reinforced
plastic.

2. Wooden Bridges

Encourage a discussion about the use of wood as a bridge building
material
• Wood was one of the earliest materials used in
structures, and it is still in use today.

HANDOUT: Real Life Examples of
Wooden Bridges
HANDOUT: Mixing Concrete
Large bundle of drinking straws held
together in 2 places by elastic bands
A weight (a book will do nicely)
Concrete
Mixing bowls
Safety glasses
Safety masks
Plastic gloves
Newspaper / plastic

You can use straws to
demonstrate the strengths and
weaknesses of using wood as a
material for building bridges.

• Wood grows in many forms from lightweight balsa wood
to very dense iron wood.
• Properly used and treated, wood can be strong and durable, with a life
measured in hundreds of years.
• Wood can be attacked by insects and fungus unless it is carefully treated.
• Wood is a natural material. Historically engineers had to work with
relatively short pieces limited by the height and straightness of trees.
• More recently, engineers have developed the technique of
gluing together thin layers of wood to form very long and
wide beams, which can even be made into curved shapes.
This process is called lamination.
• Nowadays wood is mainly used only for footbridges with relatively short spans,
although laminated wood bridges can be much longer.
• Wood had different strengths in different directions. Explain that the trunk of
a tree is like a bundle of drinking straws. Cells run in tubes along the length of
the trunk and support the weight of the tree and carry the sap to the leaves.
Show that the bundle of straws is strong if you stand it up and push down hard
on the open end (compression) and strong if you hold both ends and pull it
along the length of the straws (tension). Show that it is easy to crush the
straws out of shape by pushing on them from the side or pulling the straws apart.
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Wood is weaker when the load is placed on side of the tubes.
The load causes a hinge and the beam fails.

Wood is stronger when the load is placed on top of the
tubes. The load compresses the tubes.

• When engineers are using wood for bridge building they need to make sure that the main forces are
travelling along the wooden beams.
• Look at Examples of Wooden Bridges (Handout) for some examples of bridges built using wood.

3. Iron Bridges

• Iron comes from special rocks in the ground called iron ore. When iron ore is heated with some
charcoal to very high temperatures, the metal iron is released.
• Iron is less brittle than stone. It is less likely to split and crack.
• Compared to wood, iron is extremely strong.
• It is easy to shape iron into various forms using quite simple tools.
• The main disadvantage of iron is rust but this can be prevented by
regular painting or galvanising which means coating the iron
with another metal called zinc.
• There are three main types of iron that were used to
build bridges:
• Wrought Iron is iron mixed
Not only do engineers
with a very small amount
have to decide which type
of another element called
of bridge will be best,
carbon. Carbon is used to
they need to decide which
make the inside of ordinary
material will work best too!
writing pencils. The word
“wrought” means “worked”. To
make wrought iron, the mixture of iron and carbon must be heated,
squashed and beaten flat over and over again. A blacksmith can then
bend the wrought iron into whatever shape is needed because it is
very malleable (or flexible).
• Cast Iron usually has more carbon and other impurities mixed
in. It is shaped by heating the iron until it becomes a liquid and then
pouring it into a cast or mould.

4. Steel Bridges
•

Steel is another metal made from a mixture of iron and
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carbon. It contains much less carbon than wrought iron or cast iron and this makes it stronger and easier to
shape.
• Before the 1850s, steel was very expensive and difficult to make.It was only produced in small quantities
and used mainly for tools, cutlery and swords. Then an English engineer called Henry Bessemer invested
a new way of making steel more cheaply. Engineers realised that steel had greater strength and would last
longer.
• The first major bridge made of steel was the Eads Bridge over the Mississippi River in the USA which was
completed in 1874. Today, steel is the most common metal used for building bridges.

5. Making Concrete

This activity is very interesting and exciting for primary age children and is easy to manage safely as long as some
basic precautions are followed.
• Safety first!
• Cement is an alkali which can cause skin burns if not handled
very carefully.
• Children helping with the mixing should wear safety glasses, masks and plastic gloves.
• Take care when mixing to avoid creating dust.
• Do not wash spare concrete or cement down the sink or into drains as it will harden in the pipes.
• This activity is best done outside if possible in case of spillages.
• Cover benches or tables with newspaper or plastic sheeting.
• Follow the instructions on Mixing Concrete (Handout).
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Wooden Bridges (Handout)

Photo courtesy of Cristina Ruiz Cortina.

Wooden truss bridge over a river

Photo courtesy of AchterboschZantman.

Laminated wood road bridge, Sneek, Netherlands

Wood is a very
common material for
bridges, and you can
find lots of wooden
bridges on the internet.

S

Wooden truss bridge, Gainesville, Georgia, USA
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Mixing Concrete (Handout)
Instructions

You Will Need:

SAFETY FIRST!

• Cover your working surface with newspaper or plastic sheeting.
• Put on safety glasses, gloves and a mask.
1. Check you are wearing your safety glasses, gloves and mask. Label your mould with your
group name.
2. Using the yogurt pots, measure out sand, gravel and cement into the mixing bowl. Mix the
dry ingredients together with a plastic spoon until it is well combined. Take care not to
create dust when measuring out and stirring the ingredients.

3 x 125 gram Yogurt pots
Plastic spoons
Water in jugs or plastic bottles
Sand
Cement
Fine Gravel
Large disposable bowls with capacity of at least 1 litre (try £1 shops for these)
Cardboard mould (3 centimetres x 3 centimetres x 20 centimetres) – toothpaste
boxes with one long side removed are ideal
Large plastic bin bag

3. Add a little water and carefully stir the mixture. Keep adding a little water at a time until the mixture is sloppy but your spoon leaves
a hole when you take it out. Remember not to add too much water as it can’t be removed if the mixture becomes too runny.
4. When the mixture is ready, scrape it carefully into the mould. There should be enough mixture to fill the mould within about 0.5
centimetre of the top.
5. Place the used yogurt pots, spoons, bowls and any spare mixture in the bin bag for disposal. Remove the newspaper and plastic
sheeting. Pull off the gloves inside out and place in the bin bag.
6. Wash your hands thoroughly with soap and warm water.
7. Allow the concrete to set and cure in a safe place for at least a week.

Options for Concrete Mixing:

• Each group can make the same concrete mix by using 2 pots of sand, 2 pots of gravel and 2 pots of cement;
Or, try out different mixes to see which makes the strongest concrete:

S

• Group 1: 1 pot sand, 3 pots gravel, 2 pots cement

• Group 3: 1 pot sand, 2 pots gravel, 3 pots cement

• Group 2: 3 pots sand, 1 pot gravel, 2 pots cement

• Group 4: 3 pots sand, 2 pots gravel, 1 pot cement

• The beams can be tested by adding weights until they collapse.
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