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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. 

It’s up to you!

Let’s learn  
about bridges!

Rochester Bridge Trust 
Learning about Bridges 
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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 11 – Building Underwater
Aims & Objectives
•	 To	learn	about	some	of	the	techniques	civil	engineers	use	for	
building	structures	underwater

•	 To	consider	some	of	the	challenges	faced	by	civil	engineers	when	
designing	bridges

Session Activities
1. Building a Bridge Over Water
Ask the children to think about how early man built his bridges. The very 
first bridges were simply logs across small streams. The spans of these 
bridges were limited by the length of the logs available. 

Then people worked out that they could pile rocks and stones in shallow 
rivers and streams to make piers in the centre to allow their bridges to 
be longer. But these only worked when the flow of the river was gentle 
enough not to wash away the rocks. If the water was gentle and shallow 
it might just be easier to wade across the river! 

So early man usually found an easier place to cross even if it meant he had to go a long way round.

The problem was, people needed to cross rivers, even when the water was rushing past. How could they build a 
pier in the middle of a river?

2. How the Romans Solved the Problem 
Show PowerPoint Presentation F, Slides 1 - 24 as you lead the following discussion. 

For your convenience, there is a step-by-step illustrated guide to 
cofferdam construction on the following pages.

 The Romans were not going to be put off by 
this challenge. They liked to build their roads straight 
and if there was a rushing river in the way they 
would just have to find a way to build piers in the 
water. The solution was a cofferdam.

 A cofferdam is a temporary box, built 
in the water, from which the water is removed 
leaving a dry space for building. In other words, 
a cofferdam blocks the water on all sides and 

You Will Need:
 PowerPoint Presentation F
 Laptop, projector & screen

For the Cofferdam Activity:
 Deep waterproof tray (e.g. large roasting tin or 

seed tray without drainage holes)
 Empty 2 litre plastic bottle
 Empty 500ml plastic bottle
 Sand
 Water
 Scissors
 Plastic syringe (e.g. of the type available for 

children’s medication) or pipette
 Bowl or jug
 Sheet of A4 paper

In this session, your students will explore cofferdams. 
Essentially, a cofferdam is a means of making dry land 
in the centre of a river. The water is held back while the 

pier is built, and then once the bridge is completed,  
the cofferdam is removed.
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makes a dry place in the middle of the river where the pier can be built.

Here’s how they did it:

 First the Romans collected large logs and sharpened the ends. These logs are called piles. Then they 
pushed the piles into the river bed near where they wanted to build the pier of the bridge. To get 
the logs into the river bed they invented a machine called a pile-driver. This used a large weight on 
the end of a rope which hammered the pile into the soft river bed.

 The Romans repeated this until they had made a circle of logs very close together and much bigger 
than the pier they needed to build. Then they started again and made another circle of logs outside 
the first one. When they were finished, they had made concentric circles of piles.

 Next they filled the space between the two circles with clay, packing it down as tightly as they could 
to push all the water out of the gap. They were trying to make the space as waterproof as they could. 
When this was done they bailed out the water from inside the middle circle, leaving themselves with a 
fairly dry space.

 Now the Roman engineers could work in the dry circle and dig out the river bed until they reached 
the rock underneath. Then they built their bridge piers up as high as they needed and added the deck. 
Once the bridge was finished they could take away the cofferdam. 

3. Build a Model Cofferdam
Either working in groups of 2 to 4, or as a classroom demonstration:

a) Help the children to cut the top and bottom of their bottles to create two cylinders about 
12 centimetres high.

b) Fill the tray with sand up to a depth of about 4 centimetres

c) Add water until the level is about 3 centimetres above the sand

d) Insert the larger cylinder in the sand and water until it is flush with the bottom of the tray

e) Insert the smaller cylinder into the centre of the first until it is also flush with the bottom of 
the tray

f) Fold a piece of paper down the centre and use it as a chute to pour sand into the space 
between the two cylinders

g) Use the syringe or pipette to remove the water from the centre section into the small bowl 
until the water level inside the ring is significantly lower than the outside.

Since there will not be a true, water-tight seal around the bottom of the cylinders, the children will probably not 
be able to remove all the water from the inner ring. This is not a problem. The Romans were not able to achieve a 
completely dry cofferdam either and would have had to bail out water throughout their construction process. 
However it should be possible to get the water level in the inner ring significantly lower than the rest of the water in 
the tray. The important thing is for the children to understand how civil engineers use structures like cofferdams 
to make building bridge piers underwater possible.

Today civil engineers still use cofferdams and the technique for building them is very similar to the Roman 
method. Instead of using sharpened logs, however, modern engineers tend to use sheet piles. 

Show PowerPoint Presentation F Slides 25 - 30 about modern sheet piles and cofferdams and 
discuss the similarities and difference between the Roman and modern methods.
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Step-by-Step Instructions for Building a Model Cofferdam

Help the children to cut the top and 
bottom of their bottles to create two 
cylinders about 12 centimetres high.

Fill the tray with sand up to a 
depth of about 4 centimetres.

Add water until the level is about 
3 centimetres above the sand.

Insert the larger cylinder in the 
sand and water until it is flush 
with the bottom of the tray.

Insert the smaller cylinder into 
the centre of the first and flush 

with the bottom of the tray.

Fold a piece of paper down the centre 
and use it as a chute to pour sand into 
the space between the two cylinders.

Use the syringe or pipette to remove 
the water from the centre section into 
the small bowl until the water level 
inside the ring and is significantly 

lower than the outside.

1 2 3

4 5 6
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4. Cement from a Volcano!
Many people think cement is a modern material invented in the 20th century. However, by the middle of the 1st 
century AD, the Romans knew how to make cement and used it widely in their bridge building.

The Latin name for cement is OPUS CAEMENTICIUM.

The Romans made their cement using ash which had been blown out of the volcano Vesuvius. They collected the ash 
from a town called Pozzuoli and so the cement became known as pozzolana. The magical thing about pozzolana is 
that it is waterproof and hardens even when it is wet. Just what the Romans needed when they were building bridge 
piers in water.
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