I was in a hurry and wanted to find an
activity on bridge building that was complete
and I could print out and go. I couldn’t find
anything. This one will require a computer
to get the full benefit, but all of the links you
need are in the teacher’s notes. I also have
included a few student page options to keep
up with the information. Adapt these as you
see fit.
This project will touch on 5 types of basic bridges. 4 of these will be in the online
activity: suspension, beam, arch, and drawbridge. The bridges cheat sheet is for the
kids to use during the activity as a reference. The teacher’s notes have lots of extra
tidbits to use a reference/resource. You can use whatever you prefer and however it
best fits your needs.
I suggest working through the online challenge before building. This is a fun way to
really put that new knowledge of bridges into action. By going through this activity, they
will be able to determine the pros and cons of each bridge and set of circumstances.
After the online challenge, bridge design and building can begin!

NGSS Checklist


MS-PS2-1 Apply Newton’s Third Law to design a solution to a problem
involving the motion of two colliding objects.*

MS-PS2-2 Plan an investigation to provide evidence that the change in an
object’s motion depends on the sum of the forces on the object and the mass of the
object.

MS-PS2-4 Construct and present arguments using evidence to support the claim
that gravitational interactions are attractive and depend on the masses of interacting
objects.

MS-ETS1-1 Define the criteria and constraints of a design problem with
sufficient precision to ensure a successful solution, taking into account relevant
scientific principles and potential impacts on people and the natural environment that
may limit possible solutions.

MS-ETS1-2 Evaluate competing design solutions using a systematic process to
determine how well they meet the criteria and constraints of the problem.

MS-ETS1-3 Analyze data from tests to determine similarities and differences
among several design solutions to identify the best characteristics of each that can be
combined into a new solution to better meet the criteria for success.

MS-ETS1-4 Develop a model to generate data for iterative testing and
modification of a proposed object, tool, or process such that an optimal design can be
achieved.
©2017 The Learning Hypothesis Graphics By: http://www.teacherspayteachers.com/Store/A-Sketchy-Guy

Instructor Outline
1. Preparation
a. Review Teacher’s Notes
b. Decide at what level you will be presenting
the challenge and choose which student
worksheets accordingly.
c. Make copies as needed.
d. Assemble Stations: handouts and building
supplies (listed on student handout)
2. Engage
a. Present the Problem. This can be as simple or as complicated as you want. You
can use my example, create a story based from a book, create your own story, or
simply present it as a need for a bridge.
i. The key is that you want to help kids connect what they already know
about bridges to what they are about to learn and do.
b. Present the bridge types (this is a simple presentation -we will fill in details later)
3. Explore
a. Option 1: Complete the Online Challenge (if age appropriate)
b. Option 2: Create your own presentation or anchor chart.
i. Make sure to give kids a chance to make some identification and
exploration of bridge types and it isn’t just a chance to take notes.
4. Explain
a. Based on your students, you may need to go into more detail about forces,
materials, and pros/cons of each type of bridge.
i. Why a bridge is used for a certain scenario
5. Elaborate/Expand/Experiment
a. Present Problem again and distribute Instructions for Design and Build Phase
6. Evaluate
a. Distribute Testing Sheets
b. Discuss
c. If this is a graded assignment, you may use standards used by your state to
develop a grading rubric.
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Instructor’s Notes
What is a Bridge?
– A structure that provides a way across a barrier. Something that connects, supports, or links
one thing to another.

Bridge Basics:
• The four main factors are used in describing a bridge. By combining these terms one may give a
general description of most bridge types.
– span (simple, continuous, cantilever)
– material (stone, concrete, metal, etc.)
– placement of the travel surface in relation to the structure (deck, pony, through)
– form (beam, arch, truss, etc.). Bridge Terms

Bridges have 4 basic internal forces that act on them and have to be considered when building
a bridge.
Force
Compression

Tension
Torsion

Shear

Description
Pushing force. When a bridge fails due to this force, it is called buckling.
Usually the shorter the piece that is compressed, the more compression it
can withstand.
bridge
Pulling force. bridge If using wood, tension should be applied with the
grain and not perpendicular.
Twisting force. Like wringing a wet cloth. Different materials respond to
torsion differently.

Side moving force. Shear stress occurs when two parts of a structure are
moved in opposite directions. Shear force can rip bridge materials in half.
As an example, drive a long stake halfway into the ground and then apply
lateral force against the side of the upper portion of the stake. With
sufficient pressure, you'd be able to snap the stake in half. This is shear
force in action.
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There are also 2 external forces.
Force
Static (dead)
load
Dynamic
(live)load

Description
the weight of the bridge itself. Like any other structure, a bridge has a
tendency to collapse simply because of the gravitational forces acting on
the materials of which the bridge is made.
traffic that moves across the bridge as well as normal environmental
factors such as changes in temperature, precipitation, winds, and extreme
environmental factors such as natural disasters.

What keeps a bridge standing?
• Newton's Three Laws of Motion help to explain forces and the general laws they abide by.
1. An object at rest, or with constant velocity, will remain that way unless acted upon by
unbalanced forces
2. Net forces acting on a body will cause a proportional acceleration in that direction to
occur, regulated by the equation: F=ma (In this equation F is force, m is mass, and a is
acceleration)
3. For every action there is an equal but opposite reaction

Bridge Materials
– Different Bridges are made out of different materials, and every type of material has a
certain elasticity. Elasticity is its ability to change shape while a force is acting on it, and then
move back to its original shape. Additionally, every material has a certain limit of how far its
shape can be altered before there is permanent damage.
– This elasticity allows for different parts of a bridge to experience stress, without breaking,
and in turn hold up the bridge as a result of normal force. This is one of the reasons that
bridges are made from different materials depending on the forces that will be impacting the
bridge.
More Information:
I have linked to some sites in the following table, but these have additional information and ideas:
Background
Building Challenge (More Ideas)

Online Challenge
Before having students try to make their own bridges, I highly suggest using the online bridge challenge
from PBS. It is a great overview of basic bridge types and the pros/cons of each type of bridge. Click
the link below to access the PBS challenge.
The Online Challenge
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Example

Type of
Bridge

Description

Forces

Beam

Horizontal
beam
supported
by piers.

The force of gravity, acts downwards on objects
on the bridge. This counters the compression. At
the same time the bridge is stretched by tension.
Video

Suspension

Roadway
hangs from
massive
steel
cables

Tension is a pulling force on the cables and
suspenders.
Compression is occurring due to gravity on the
underlying support towers.
Torsion is occurring as external forces along with
internal forces causes shift that can bend the
bridge.
Shear- the movement of the towers in opposite
directions in the top and bottom.

Arch

Arch
provides
natural
strength.

Downward forces push on the keystone. This
pushes sideways, in both directions. The forces
are passed round to the foundations of the bridge.
All the materials of the bridge are in compression
(being squashed). Modern arch bridges are more
likely to be built from concrete, than stone. The
forces in an arch behave in a similar way,
whatever the material.

Truss
Bridge

A series of
triangles
that
distribute
weight.

Every bar in the triangle system of this bridge
experiences either a pushing or pulling force. The
bars rarely bend. This is why truss bridges can
span farther than beam bridges.
Video

Drawbridge

The deck
moves in
order to let
ships pass
through (or
to protect
what is on
the other
side)

This uses opposite forces to raise and lower the
bridge. As weight in a room below the bridge are
lowered the deck of the bridge is raised. Watch
the video for a great visual.

https://www.youtube.com/watch?v=4bWMpB2yf7w
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The student pack has various tables that can be used in conjunction with lecture and/or the online
challenge. It also includes an instruction sheet and testing sheet.
I encourage you to think of ways to entice your students and make it meaningful. I suggest straws,
paper clips, index card, and tape as building materials. I chose these because I thought these tools
provided the most flexibility and allowed for the widest variety of bridge design.
Adapt these lessons for the age group and skill level of the students you are working with.

Resources:
•
•
•

•

Boon, G. (2005, November 11). Forces that Act on Bridges.
https://www.garrettsbridges.com/
Bridges. http://www.ohio.edu/ Retrieved April 15, 2017.
Robert Lamb & Michael Morrissey "How Bridges Work" 1 April 2000.
HowStuffWorks.com. <http://science.howstuffworks.com/engineering/civil/bridge.htm> 21
April 2017
Snilsberg, T. (2011, October 13). “Feel the Forces of a Suspension Bridge”.
https://www.scientificamerican.com
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Beam
Bridge

Suspension
Bridge

Arch
Bridge

Truss
Bridge

Drawbridge

Horizontal
beam supported
by piers.

Roadway hangs
from steel cables
between towers.

Arch provides
natural strength.

A series of triangles
that distribute
weight.
A deck that can be
raised or lowered
typically to accommodate ships or historically for protection.

© 2016 The Learning Hypothesis

Beam Bridge

Suspension
Bridge

Arch Bridge

Drawbridge

© 2016 The Learning Hypothesis

Beam Bridge

Horizontal
beam supported
by piers

Suspension
Bridge

Roadway hangs
from massive
steel cables

Arch Bridge

Arch provides
natural strength.

Drawbridge

A deck that can
be raised or
lowered
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Using the information that you have been provided about bridges ,your challenge is to build
a bridge.
Your bridge will need to hold 100 pennies for 30 seconds..
Building Supplies:
•

Straws

•

Paper Clips

•

Masking Tape

•

Index Card

•

100 Pennies (or equal weight)

.

Using the information that you have been provided about bridges , your challenge is to build
a bridge.
Your bridge will need to hold 100 pennies for 30 seconds..
Building Supplies:
•

Straws

•

Paper Clips

•

Masking Tape

•

Index Card

•

100 Pennies (or equal weight)

.

Testing
You will need 100 pennies (load) and a stop watch to measure how
long your bridge holds the load.

Attempt 1:
How long does your bridge hold?

If your bridge collapsed, which part fell first?

What can you do to improve the design to prevent the collapse?

Make Improvements and Test Again

Attempt 2:
How long does your bridge hold?

If you bridge collapsed, which part fell first?

What can you to do to improve the design to prevent the collapse?

Make Improvements and Test Again (If you have time)
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