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Science In Motion

Juniata College


Will Your London Bridge Fall Down?

Teacher notes

Time needed to complete lab:
One class period each for an introduction and Part A (straws) and Part B (K’NEX)

Target grade level:

Physics or physical science class in high or middle school

Objectives:
· Develop an idea using what they have learned about forces or bridges

· Execute their design

· Apply (and understand) basic properties of physics in order to build a successful bridge
Major concepts:
· Prior to completing this lab, students should have an understanding of the forces involved in bridges and what makes them strong.  A way to do this is the have them use their bodies to simulate a bridge (ie like when playing “London Bridge is Falling Down”) and ‘feel’ the pressure points on a bridge.

· Prior to doing this lab, students should also have been introduced to different kinds of bridges.  The seven types of bridges are listed on the lab, they will have an opportunity to build the various bridges and see them, but they should have a general idea of what they are and where they are used.

Preparation:
The only prep for this lab is to have the materials available.
Typical results:

Results will vary based on which bridges students decide to build and how forcefully/gently the weight is added to the bucket.
Conversion:  1 Pound = 453.59 Grams

This is sample data from a truss bridge:

Live load – 41.2 pounds ( 18688.01 grams

Dead load – 208.01 grams
Bridge efficiency – Live/Dead ( 89.84
Answers to questions:
1.  If you were going to build another bridge, how would you change your design?

a. Based on opinion.  

2. What materials would have made the straw bridge easier?

a. Varies; tape, popsicle sticks

3. What was the weak point in the K’NEX bridge?

a. Varies; it will probably be the connections
4. Why are triangles stronger then squares when bridge building?

a. There is no free movement between the points.  In a square the top can move if pushed horizontally.

Additional References:   

http://www.technologystudent.com/forcmom/dkforce2.htm.  This site provides some information and diagrams on the forces that bridges withstand.
Here is another website that could be used with this lab, it allows students to build a bridge with cost in mind that will cross a given distance and support various live loads:

http://www.physicsgames.net/game/Cargo_Bridge.html
Extension:
One possible extension is to use the below website which allows students to build a bridge and then test it against an earthquake.

http://eduweb.com/portfolio/bridgetoclassroom/engineeringfor.html 
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