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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 4 – Beam Bridges Challenge
Aims & Objectives
•	 To	experiment	with	loads	on	a	beam bridge	to	
understand	what	makes	them	strong	and	what	makes		
them	fail.

Context
Understanding how bridges fail is an important part of learning 
how to make them stronger.

Session Activity
1. Paper Bridge Challenge
Show PowerPoint Presentation B as you lead the following activity. 

For your convenience, there is an illustrated step-by-step solution 
guide on the following pages.

• Set up a “testing zone” by 
placing two chairs or tables 40 
centimetres apart.

• Divide the students into groups 
of 2 to 3. Each group needs a 
ruler, 1 metre of sticky tape, 
6 sheets of A4 paper, scissors 
and a Bridge Building Challenge 
(Handout). No other materials can 
be used.

• Give the groups 10 minutes to discuss and 
plan how they are going to make their 
bridge the strongest.

• Give the groups 30 minutes to build 
the strongest bridge they can. Do not 
give the children any guidance at this 
stage; let them explore the possibilities for themselves.

• When the time is up, invite each team to bring their bridge to the 
testing zone. Load the bridges up with Mars Bars / exercise books. 
When the bridge collapses, count the number of Mars Bars / exercise 
books it was carrying just before it fell (i.e. do not count the last one).

• Write up the teams’ scores on the whiteboard.

You Will Need:
 PowerPoint Presentation B
 Laptop, projector & screen
 2 chairs or tables (for your “Testing Zone”)
 HANDOUT: Bridge Building Challenge
 For each group of 2 to 3 children: 

• Ruler 
• 1 metre of sticky tape (or 1 pack of Scotch® pop-up  
 tape per group) 
• 6 sheets of A4 paper 
• Scissors

 A further 3 sheets of A4 paper per group for 
modifications after testing

 Whiteboard & markers (to record each team’s attempt)
 Mars Bars or exercise books
 Certificate

Challenge your students to 
make strongest bridge they can 
with paper and sticky tape! The 
team with the strongest bridge 
will receive my certificate of 
bridge building mastery.
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• Why did the bridge fail? Ask the children to observe the way the bridge failed. It is important that 
students consider the weaknesses of their bridges and then think of solutions to how they could be 
improved (e.g. did it fold? At which part? What could be done to reinforce that point?).

• After the students’ first attempts have been tested and discussed, you can then lead them, step-by-
step, through one possible solution which gives a good result.  See the following pages for an example 
solution. Show Power Point Presentation C Slides 5 - 15 or demonstrate this solution with the 
materials by hand. Reinforce that this is not the only solution; students should try to apply what they 
have learnt rather than entirely copying the example.

• Give the teams 3 more sheets of paper and 5 to 10 minutes to make modifications and test them 
again to see if they can better their scores. This is important as “learning from experience” is an 
important engineering process.

• The winning team is the one whose bridge holds the highest number of Mars Bars / exercise books.

• Give certificates to the winning team and distribute the Mars Bars or other small gifts as consolation 
prize if you wish.

Hints and Tips
The key to this challenge is to find a way to make the paper as stiff as possible. This can be achieved by rolling the 
paper into tubes or folding into a concertina fold. The weakest part of the paper bridge will be the joints between the 
tubes or folded sections. Encourage the students to reinforce the joints as much as possible. Every part of the paper 
bridge should contribute to making it as strong as possible. Try to encourage the students to think about how each 
piece of paper contributes to the strength of the bridge. 

Instead of 1 metre of sticky tape, you may find it more convenient to use dispensers of pre-cut sticky tape strips.
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Set up a “testing zone” by  
placing two chairs or tables  

40 centimetres apart.

MATERIALS:
6 sheets of A4 paper, 1 metre of 

tape, scissors and a ruler

TO MAKE TWO BEAMS: 
Place 2 sheets of paper over each 

other so the corners overlap.

Roll the sheets into each other, 
ensuring that the total length of 

the tube is 55 centimetres.

Repeat the process to make  
2 tubes (‘beams’) which are each 

55 centimetres in length. 

Bend each beam approximately  
5 centimetres from each end.

Tuck the ends of one beam into 
the ends of the other beam.  

Tape together.

The result is a rectangle  
made of your beams.

Take the remaining 2 sheets of 
paper and cut in half lengthwise.

1 2 3

4 5 6

7 8 9

A Step-by-Step Solution for Bridge Building Challenge - Part 1
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A Step-by-Step Solution for Bridge Building Challenge - Part 2

Set aside 1 strip to use as the 
deck; the other 3 strips will be 

used for secondary beams.

MAKE 3 SECONDARY BEAMS: 
Roll up each strip to make a tube. 

Tape to secure each beam.

Fold one beam in half;  
leave the other two beams straight.

Attach the secondary beams to 
the main beam and secure  

with tape.

Attach the secondary beams to 
the main beam and secure  

with tape.

Attach the secondary beams to 
the main beam and secure  

with tape.

Your beam is almost ready! Find the strip that you set aside  
in Step 10 and cut it lengthwise. 

It’s going to be the deck!

Tape the strip to the beam.

10 11 12

13 14 15

16 17 18
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A Step-by-Step Solution for Bridge Building Challenge - Part 3

Now it’s time to test your bridge! 
Place it in your testing zone.

Load your bridge with Mars Bars, 
placing them evenly  

on your deck.

See how many Mars Bars you can 
put onto your bridge before it 

collapses.

When it collapses, you can see the 
weak points and make adjustments 

by adding more tape.

Make adjustments and then try 
again. See if you can build a 

stronger bridge!

19 20 21

22 23

Why Are Circular Tubes So Strong?
Tubes are strong because they are difficult to bend. Try folding one piece of A4 paper like a fan and rolling 
another piece of A4 paper into a tube. 

Which one is more difficult to bend? 

The rolled piece of paper is much more difficult to bend. This is because tubes have both rigidity and depth.

As you increase the diameter of the tube it gets weaker/easier to bend. This is because the paper becomes less 
curved or flatter and the number of layers of paper decreases.

Why Is the Type and Location of Connections Important? 
Connections are often the weakest point in a bridge. 

The highest forces in a bridge are generally at the centre of the bridge or at the point where they meet the 
abutment (in this example the table). It is important that weak connections are avoided at these locations. 
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Bridge Building Challenge (Handout)

Using only the materials provided you must build a bridge of your own design to span a gap of 40 centimetres and test its 
strength by loading it with weights.

Materials:
• 6 sheets of ordinary A4 paper 
• 1 metre of sticky tape

• Scissors
• Centimetre Ruler

Rules: 
•  The bridge must span the 40-centimetre gap and support 

itself without anything else holding it. 

• The bridge may NOT be taped to the table. 

•  The weights must sit on the bridge above the gap and not 
directly above the table.

• Your bridge will be tested to see how much weight your 
bridge can carry. The winning team will receive a prize and a 
certificate!

Hint:
• Try rolling or folding the paper 
to make it stronger.

SESSIO
N
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Win or lose, it’s important 
to understand WHY your 

bridge failed!




