TRUSS CHARACTERIZATION

LAB PROCEDURE

Objective:  

Generate tube and bar member samples to characterize their compressive and tensile strengths.  Plot the data and use the curves to determine the relationship between failing point and dimension variable.  Details can be found in Learning Activity #2 from Stephen Ressler's book, Designing and building File-Folder Bridges
Lab Materials:

· Testing machine.  Construction plans are in Appendix C from Stephen Ressler's book, Designing and Building File-Folder Bridges
· Metric scale with 5kg maximum capacity and 1g accuracy

· Two small clamps (recommend 6" Quick-Grip® clamps)

· Some sand (about 5kg)

· Bucket or other handled container to hold the sand while on the testing machine

· Scoop for the sand

· Computer with spreadsheet to graph the results and generate the characterization curve
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This setup was for demonstration purposes only.  

The decorative can is filled with sand until the sample fractures.  

Setup: 

· Clamp the tester to a solid base with the long side of the loading arm beyond an edge.

· Place a bucket or other handled receptacle in the loading arm groove.

· Place a chair or some other support such that the bucket won't fall very far after the material fails.

· For tensile testing the bars, firmly clamp the tensile sample to the short end of the loading arm and to the tester base.

· For compression testing the tubes, place the tubes on the felt pads located between the fulcrum point and the handled receptacle in the loading arm groove.  If the tube length is too short and doesn't reach the loading arm, use books or other supports to raise the tube bottom until the tube top reaches a level loading arm. 

Procedure:

1) Student teams should be the same as the construction teams.

2) Divide the samples so each team gets to characterize some members.  

3) While one team is characterizing, the rest of the teams can continue bridge construction.

4) Plot the data points on a spreadsheet.  The accompanying spreadsheet assumes three samples of each member dimension, plots all three points, and draws a trendline for the average of the three points.

5) Use the Tensile Strength and Compression Strength plots to calculate the Failing Level used in the Factor of Safety.

Teacher Notes:

· There are a couple of ways to divide the samples between the teams.  

a) For most consistent results among the three data points, have the same team characterize one member dimension.  For example, Team A characterizes all three, 4mm bar tensile samples, Team B characterizes all three, 8mm bar tensile samples, etc.

b) To demonstrate variability like there might be in a real construction site, have each team characterize a series of similar shaped members.  For example, Teams A, B, and C all characterize one member each of 4mm, 6mm, and 8mm tensile strength. 

· If you use the accompanying spreadsheet, Lab Procedure W6, there are some things to note:

a) When first opening the spreadsheet, ignore the error messages in the cells.  You must first enter the dimensions L1 and L2 of your testing machine.

b) Enter all data in the colored cells.  The graphs should plot the points as they are entered.

c) The lever calculations are buried in the equations and the students will not have to manipulate the lengths L1 and L2 of the testing machine.  

· Students may become weary of the long construction process.  Again, this mirrors real-life as some projects take a long time.  Today's students are used to instant feedback.  Ensure them that quality workmanship will show when we weight test them at the end.  

· You can add that competitive flavor by having a competition for the bridge that supports the most weight.
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