Chocolate Bridges
Equipment:
••
••
••
••
••
••
••
••
••

13 x chocolate bars of your choice (preferably long and thin)
Chopping board
2L empty milk carton
Kettle
Coins
Weighing scales
Cup (preferably paper)
Funnel (Optional)
Fridge

Estimated Time:
Method:

60 Minutes

Caution: This activity includes pouring hot water from a kettle into an empty milk carton. For
Rainbows and Brownies, this should be done by a leader. For Guides and Rangers, help and
supervision should be given, as required.
To make your chocolate bridge you’ll need to make 3 boxed structures; two of the boxed structures will
form your supports and the third will form the main structure of the bridge.
1. To start making the first of your boxes, first boil the kettle and open up four of the chocolate bars.
2. Once the water is boiled, leave it for 5 minutes to cool. Then, carefully pour the water into the
empty, 2L milk carton and screw the lid back on. Make sure the water has cooled slightly otherwise it
may deform the milk carton.
3. Take two of your chocolate bars and hold the edges against the milk carton until the edges start to
melt a little. Once they’ve melted, hold the two chocolate bars together at the right angle to form
an L shape. The melted chocolate will act as the cement for the structure and will hold the sides of
the chocolate together – you could also think of this process as welding with chocolate!
4. Repeat this process by melting the sides of the other two chocolate bars together to form another L
shape.
5. As before, hold the free edges of both of the L-shaped structures onto the milk carton, until the
edges begin to melt a little, and then hold them together to create the boxed structure. Try to line
up the pieces of chocolate perfectly and ensure that the chocolate is welded along each side with no
gaps – this will help to make your structure stronger.
6. Place the structure onto the chopping board and place it in the fridge to harden.
7. Repeat this process twice more until you have 3 boxed structures in the fridge.
8. Leave the boxes in the fridge for about 20 minutes.
9. Once the time is up, take the boxes out of the fridge. Place two of the boxes upright on the
chopping board and now place a single bar of chocolate across the tops of the two upright
structures.
10. You can test the strength of this structure by placing the paper cup on the middle of the bar crossing
the two boxed structures and gradually adding coins into the cup. You will notice that the bar will
break quite easily.
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11. Next, replace the single bar with the third boxed structure and repeat the process; placing your cup
in the centre of the third boxed structure and gradually adding coins into the cup. You will notice
that the bar is much stronger and takes longer to break.
12. When the bridge collapses, where does it break? Does it break along the joints? Discuss why you
think this bridge can take more weight than the single bar?
13. Have a read of the ‘How this relates to Engineering’ section to understand how this works.
14. Finally, enjoy eating it!

Melt

L Shape
Box

Guides and Rangers
Once your bridge collapses, you can weigh the coins using the scales which will give you the mass. To
calculate the weight, you can times the mass by 9.81 (value for the acceleration due to gravity). This
weight of the coins gives you the maximum force acting on the bridge when it collapses. If you took part
in the activity in groups, you can compare the value with the other groups to see which team built the
strongest bridge.
Why not take it further and try to make bridges out of different types of chocolate, to see which type of
chocolate can support the greatest force.

How this relates to Engineering:
Bridges are made out of different types of materials and often the simplest ones are beams that span the
distance of the bridge. Some bridges are made using a boxed structure, where the beam is a box shape
instead of a single beam; this helps to make the beam much stiffer and hold more weight.
Welding is a way of heating pieces of metal using electricity or heat so that they melt and stick together.
This makes the structures much stronger and is often used on bridges to weld together large pieces of
metal to form the strongest bridge. In this challenge, the process of melting the edges of the chocolate
bars and sticking them together is effectively welding with chocolate.
So, why is the box shaped beam stronger than the single bar beam? This is due to the box shaped beam
being stiffer than the single beam, so the boxed beam deflects (bends) less under a force being placed
upon it. This is like a ruler; it is much easier to bend the longer side of the ruler than it is the short one.
The upright parts of the box structure are like bending the ruler on its side, making the whole structure
stronger. If a beam deflects too much then it can break quite easily, and a single beam is not as strong so
it can break under a smaller amount of force.
The strength of the bridge can also depend on the material used as some materials can be ductile and
some can be brittle. Brittle beams will suddenly snap and you’ll notice this will probably happen if you
use milk or white chocolate. Some softer chocolates will cause the beam to deform slowly and in a
ductile manner, so the collapse of the bridge will be much slower.
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Guidance For Leaders:
This activity involves the pouring of boiling water which, for our Rainbows and Brownies, should only
be done by a leader. In addition, before any of the girls (particularly Rainbows and Brownies) press the
chocolate against the side of the milk carton. Please ensure that the water has cooled sufficiently so
as to not cause burns.

Inspiring Female Engineer:
Sarah Guppy
•

Sarah Guppy was born in 1770 and was an English engineer who was the first woman to patent a
bridge in 1811.

•

Sarah was also an inventor and patented a new method of constructing and erecting bridges and
railroads without arches; a method using piling for the construction of a suspension bridge.

•

Thomas Telford used Sarah’s designs for his suspension bridges, including Conwy Suspension Bridge
and the Menai Suspension Bridge. The Menai Suspension Bridge was the world’s longest bridge at the
time. Sarah offered Thomas the design from the license as she believed in knowledge sharing and
open innovation.

•

Sarah and her family held 10 patents and one of her last patents was for a device that improved the
process of caulking ships (sealing the joints on the ships). Through this patent, she earned a contract
with the Royal Navy which was worth £40,000 for the invention.

•

Sarah went onto inventing a system for exercising whilst still in bed, as well as a breakfast machine
that made tea, cooked eggs and, kept the plates warm.
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