Bridge Design Contest!


Congratulations... you and your classmates are going to participate in a bridge-building/bridge-breaking contest.  The goals of this project are :  a) to learn something about forces and about engineering, b) to practice the skills required to see a project through from beginning to end, and c) to have fun engaging in a hands-on activity that isn’t graded on your bridge’s actual performance.

Each of you will design and construct your own bridge, and you will also be providing guidance and suggestions to another member of the class. 
1.
The bridge design contest will be held during class on FRIDAY, December 18.  You will have some class time to work on this project over the course of the next two weeks, but you will also need to spend some time outside of class working on your bridge.  You will need to be both creative and efficient to design and build a working bridge in the relatively short time frame that you have.

2.
All participants will design their bridges within the following specifications: The object of this contest is to see who can design, construct and test the MOST EFFICIENT bridge (best ratio of: mass supported by bridge, to total bridge mass) within the following specifications:

Materials:

a.The bridge must be constructed only from basswood (NOT BALSA WOOD!!!!!!) that can be no larger than 1/8 inch by 1/8 inch square cross-section.  The wood will be provided after you have completed a preliminary design blueprint. 

b.Any commonly available glue may be used. You may NOT coat the bridge with glue.

            c.No other materials may be used. Do not paint or stain the bridge. 

Construction: 

            a.The bridge mass may be no greater than 25 grams. 

b.The bridge must span a gap of 300 mm, be no longer than 400 mm, be no taller above the desk surface than 120 mm, no wider than 80 mm, extend no more than 20 mm below the desk surface, and no narrower than 25 mm at the loading surface. 

        
c.The bridge must be constructed to provide horizontal support for the

"loading block" at the middle of the bridge. The loading block must be able to rest on the roadbed (support surface). 

d.  The bridge must contain a horizontal, 25 cm long “road”. 

        
e.The bridge must be constructed to allow a standard Ping-Pong ball,

            (38.1 mm diameter) to be rolled along the entire 25 cm long roadbed, 

            without falling off or through the bridge. To test this requirement the

            ball will be placed on one end of the roadbed and gently tapped, it must

be able to roll freely from one end to the other. The roadbed must be continuous, horizontal, and at least 25 cm (R) in length. 

Testing:

              On the day of the contest, the student will test his bridge as follows: 

a.The bridge will be centered on the supporting desk surfaces. 

b.The loading plate will be placed at the specified loading location (the middle of the bridge). 

c. A bucket will be hung below the bridge (from the loading plate), and weight will be added to the bucket until the bridge fails.. 

d.Bridge failure is defined as the inability of the bridge to carry additional load, or a load deflection of 25 mm under the loading point, whichever occurs first. 

e.The bridge with the highest Success Ratio, E, will be the winner. 

   

E = (Load supported by bridge) / (Mass of bridge)

f.All construction and material requirements will be checked prior to testing.  Bridges failing to meet the project restrictions and requirements will be disqualified

In the space below, please make a labeled sketch of a bridge resting between two desks that explains in detail all of the restrictions described above:

Bridge Scoring Rubric

December 18, 2015
Total Points: 80

Name:

30 points-
Three Sketches of your bridge design (each “sketch” will contain overhead, side, and end views of your bridge):  one of your original pre-construction design (a rough draft), one a more detailed and accurately scaled “blueprint”sketch of your pre-construction, and one final scale profile of your actual finished product.  The bridges must be drawn on graph paper.  You need to determine a scale, and then draw your bridges to scale.  There should be a side view (profile), end view, and a bird's eye/overhead view of each design.  The first sketch, due on Thursday, December 10, should describe the physics of your bridge....  How have you incorporated the ideas of tension and compression into your design?  In terms of physics, why do you believe that your design is better than other ideas that you rejected?  The second sketch, due on Thursday, November 6, should be a scale model “blueprint” of what you intend to build, after receiving feedback on your first design.  The third sketch will explain the changes that you made to your design during the construction phase of the project, along with an explanation of why you made these changes.  Attach your sketches to this sheet.

(5 points) Does bridge allow ping pong ball to pass unimpeded?

(5 points)Do bridge specifications adhere to governing rules?

(10 points for completed bridge)
Mass of bridge: _____________

(10 points for competing in contest)
Mass supported by bridge: _______________

Success Ratio= (mass supported by bridge)/(mass of bridge)

Success Ratio= ________ / ________ =

Final Question: (20 points)  Film your bridge multiple times while it is being tested, and be especially sure to capture film of it as it approaches its death.  After analyzing this footage, describe the "weak links" of your bridge—how did it fail?  What were the first signs of failure, and what happened when the bridge actually broke?  Be specific.  Show on a fourth, final diagram of your bridge a) the location (or locations) where your bridge failed, and b) clearly explain in writing the flaw(s) in your logic and design that led directly to these failures.  How could you prevent the bridge from failing in the same way if you rebuilt it?  

