activity 08

Making bridges
Description
In this workshop, students will use
whatever structural knowledge they
have to make a bridge spanning
the longest distance they can. To
achieve this each student will have
to consider several structural factors
like load, stress and strain. To design
their bridges the participants can
investigate the materials, their
properties and construction methods.
During this workshop they will be able
to develop an iterative process and test
different designs and materials. By the
end of the activity each participant
should be able to answer why their
design worked, or didn’t, in terms of
its aesthetics, functions and structural
qualities.
Key words
Structure, Load, Tension, Span, Stress,
Strain

Maths, History
Participants
KS0/KS1/KS2/KS3/KS4/KS5
Learning outcomes
• Identify the components of a bridge
• Understand the relationship between
span and structure needed to support
it
• To understand why their design
succeeded or why it failed
Required Material
Drawing material, wood, cardboard,
different types of ropes and metal
cables, glue, scalpel, cutting mat
Facilities
A desk and a chair per student
Duration
90 minutes

Curriculum areas
Physics, Design and Technology,
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activity 08

Making bridges
1. Introduction (3’)
Introduce the topic: explains the value
of the lesson to the learner and provides motivation. Please see description.
2. Present the learning outcomes (2’)
Write the objectives on the white
board and present them to the
participants.
While the bridge is one of the most
interesting architectural objects, it
is also one of the most challenging in
terms of engineering. With varying help,
dependant on ability, students should be
encouraged to make a bridge out of one
uniform material, e.g. paper straws and
a way to fix them together, e.g. masking
tape.
3. Stablishing bridges (5’)
Whether we need to cross rivers
or valleys, connect islands to the
mainland, or simply have an aerial
perspective of a site, bridges are a

brilliant solution.
• Ask the participants to reflect on
what they think makes a good bridge,
considering its structure, aesthetics
and function.
• Present a brief history of bridges and
materials
• Give examples of local or famous
bridges (e.g. Tower Bridge in London,
Golden Gate Bridge in San Francisco)
4. How bridges balance forces?
• Deck: the main horizontal platform
of a bridge
• Compression: a pushing or squeezing
force, acting inward
• Tension: a pulling or stretching force,
acting outward
• Load: the total weight of the bridge
and the things it carries
• Abutments: the supports at either
side
• Piers: one or more supports in the
middle

5. Types of bridges
• Tension vs Compression: bridge’s
diagram
• Beam, Arch, Truss, Cantilever,
Suspension, Cable-stayed, Pontoon,
Through-arch and Tied-arch
(bowstring), Lifting and Swinging
bridges
6. Design your own bridge
• Ask participants to select one type of
bridge and select the materials they
would like to use
• As a reference, consider a span
distance of 50/100cms. However the
distance could be adapted to fit the
ability of the participants and the
materials used
• First sketch your ideas on a paper and
then test them in 3D
7. Model exercise
Build your own bridge and test the
best way of balancing forces. Please
consider the structural, aesthetics and
functional dimensions of the bridge.

8. Building bridges
Analyse and evaluate the different
solutions developed by the
participants. Each participant should
present their bridge and explain its
strength and weaknesses.
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Observations
This activity can be adjusted according
to a specific curriculum area and age
group.
Please give your feedback and let us
know if you would like to have any
specific support to adjust the activity
to your needs: archichild@nua.ac.uk.

