ENGR 1
 Popsicle Stick (Truss) Bridge Design Competition

To Be Held 9/23 starting at 4:45 pm
Problem Statement

Objectives:

· Build a truss bridge which will span at least 20.5” (the GAP BETWEEN the test piers, say 22” to be safe)
· Build it to support as much weight as possible.

· Use as little material as possible. 

Materials:

· 27 full-size craft sticks with holes drilled in the ends 5” apart

· 29 shortened craft sticks with holes drilled in the ends 3.53” apart

· 20 of ¾ inch #4-40 bolts and matching nuts 

Equipment:

· Ruler, Screwdriver, Wrench 

Loading:

You must designate one or two bolts to which a wire will connect to attach the load as shown in the figure. Each load point must be no more than 5 inches from the center line of the bridge. 

Procedure:

· You will work in teams. 

· Count your sticks, bolts and nuts. 

· Verify that all your materials are of acceptable quantity and quality. 

...Craft sticks which are damaged or improperly drilled may be replaced. 

· Assemble a truss which meets the three objectives keeping in mind the principles we have discussed today. 

· Keep a record of the following for your completed truss: 

...a diagram of your design
...the number of long members used
...the number of short members used
...the number of nut-bolt pairs used
...the weight at which your truss fails

Excerpts from the ACSD (American Craft Stick Design) Code:

· Nuts must be fully seated (bolt threads show). 

· All structures must be stable or they cannot be loaded. 

Loading diagram:
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Competition Rules:

Once the bucket is in place, each team will have 2 minutes to load the bucket with the most rocks the bridge can sustain. 

The bridge must sustain the load for at least 10 seconds for a weight to be recorded, otherwise the last set of rocks added will be removed from the maximum weight.

Scoring: 

· Trusses will be scored as to how well the second and third objectives are met. 

· The higher the load the truss supports, the higher the score. 

· The less material used in its construction, the higher the score. 

The score is calculated as follows: 

Score = Failure Load  x 100
     Cost
Cost is calculated as follows:
Cost = 2 x Number of Bolts  +  Number of Long Sticks 
+  .75 x Number of Short Sticks
For a background discussion of trusses, see
http://www.ce.ufl.edu/activities/trusslab/trussndx.html

