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Science in Motion

Juniata College


Breaking = Bad
Teacher Notes
Materials:

Hobby Knives – Slice Precision Cutters  have a ceramic blade
Guiding Questions:
1. What is the difference between compressive and tensile forces?
Compressive forces are forces that compress or shorten the material on which they are acting, whereas tensile forces expand or stretch  the material.
2. What is a truss bridge?
A truss bridge utilizes connected beams to form triangular units in constructing the bridge.

Procedure and Data:

Part A:  Designing Your Truss Bridge
1. Have students draw their designs on a sketchpad and introduce the concept of scale to them.
2. Remind students that they only have a certain amount of wood to use and specific parameters that they must meet.


Part B:  Constructing Your Truss Bridge Using Your Blueprints
1. Remind students that the hobby knives are SHARP and the hot glue guns are HOT.
Part C:  Test the Strength of Your Bridge
1. Set up two tables that are 25 cm apart.  This will serve as the chasm for 

which the bridge must span.  You may want to use bricks to serve as 


abutments for the bridges if needed.

2. When the bridge is set in place, attach the breaker bolt in the center of the 
bridge.  The breaker bolt can be assembled as shown below.
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3. Make sure all students are wearing safety glasses during the breaking 


process.  When bridges break, they sometimes “explode.”
Questions:

1. How by adding trusses to a beam bridge does it increase the strength of the overall structure?
The triangular units strengthen the integrity of the bridge by spreading the forces in an outward direction.
2. Do all bridges experience either compressive and tensile forces or both or neither?  Explain. 
The forces exerted on a bridge depend on the type of bridge.  Beam/truss bridges have both compressive and tensile forces acting on them.  As a load passes over the bridge, compressive forces arise from the load pushing down on the road.  The underside of the bridge experiences tensile forces simultaneously.  The goal of arch bridges are to maximize the compressive forces while minimizing the tensile forces.  Suspension bridges experience tensile forces in their cables has a load passes over them.  There is, however, still compressive forces seen in the roadway.

3. How could you have increased the efficiency of your bridge?
Answers will vary, but students should address the structure of their bridge and explain why they would make the changes they suggest.
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