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Investigation Backpack05 – Bridges of Oregon 
by Bob Albrecht and Brian Hanna (InvestigationBP@aol.com)
Welcome to "Investigation Backpack." This month’s topic is bridges.  In light of the intertwingledness of all knowledge ( Recall: Everything is deeply intertwingled. In an important sense there are no "subjects" at all; there is only all knowledge, since the cross-connections among the myriad topics of this world simply cannot be divided up neatly.) , when teaching 7th grade a number of years ago, I taught the science of bridges, the history class read “Diary of an Early American Boy” (great “bridge” to the past with an actual bridge!), and the English class wrote about their bridges to the past after interviewing their parents and grandparents.  I acknowledge Bob and George’s extensive legwork in getting the digital blueprints for the bridges used in these activities!
Bridges of Oregon
Level and Subject: Variable – high school, Algebra II or higher, although I have included a few references for middle school activities
Questions to Ask:  Most students have learned that triangles are the strongest shape, as opposed to rectangles.  But if this is so, then why are many bridges built with what looks like parabolas?  Are they actually parabolas?  What does the term catenary mean? And what do bridges and chains have in common?
Investigation: The basic idea is to generate the equation of one or more arches of a bridge.  I have four bridge plans included with this activity.  If there is a local bridge you would rather analyze, e-mail us and we’ll try and help you get a hold of the blueprints.   Depending on the level of sophistication of your students, you can have the students generate parabolic or catenary equations of the bridges.  The picture sizes for the bridges at the accompanying website were kept large so that those with plotters can reproduce the entire plan, but it is not difficult to crop or reduce the size to fit on a single page.  Additional lesson ideas along with the blueprints for several bridges can be found at www.curriki.org.  Do a search for Oregon Bridges at the website to locate the resources.
Your Task: Students first choose a bridge blueprint to analyze.  These can be printed out so that students measure data points directly from the graph.  I would recommend that the vertex of one arch of the graph be used as the origin when starting out.  If you need to walk the students through an example of the process, I recommend starting with the Alsea Bay bridge plan, as it is the cleanest and easiest to use.  I have my students enter the data into lists in their TI-84+ calculator and perform a quadratic regression on the data to generate their equation.  
Extensions and Modifications: You should absolutely visit West Point Bridge Design Contest at http://bridgecontest.usma.edu.  You can download their free bridge modeling software and really let your students get creative.  

For younger students, I found that tongue depressors with holes drilled in them and paper fasteners such as brass brads really allowed for a lot of good exploration with different triangular truss types.  To help quantify their results I had students measure the amount of vertical deflection which occurred after placing their truss between two buttresses (two desks) and hanging a small weight from the center.  I have included a nice link for a lesson plan at the curriki website.
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