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CP Physics

Mr. Anthony
 
 Bridge
Objective:
Design and engineer a bridge using 1/8 inch x 1/8 inch balsa wood to hold as much mass as possible over a 12-inch span.  The project may contain up to 6 – 48 inch long pieces of balsa.  This should be done in groups of 1-3.
Construction:

1. The overall width of the bridge may not exceed 3 inches, and must be a minimum of 2 inches wide with a pass through where the roadbed would typically be.
2. The overall length of the bridge may not exceed 15 inches.

3. The bridge shall have no structures below the abutments that support the bridge (NO substructure).

4. The bridge must be able to accommodate the testing attachment piece.  The 2.5 inch by 1.5 inch by 3/4 inch wood block must be supported by the bridge base and the pulling bolt must be able to pass through the base (1/4 inch).

5. The bridge shall be constructed entirely of 1/8-inch x 1/8-inch balsa wood.

6. Only wood glue or white glue may be used. 

7. Adhesives may be used only at joints.

8. Wood joints may be notched if desired.

Diagram of the bridge design (group)
1. Diagram must be drawn either full size or to scale.  At least 3 different views of the bridge must be diagrammed.

2. All measurements must be accurate to scale and lengths and angles must be measured and labeled.

3. All diagrams must be on graph paper (or on PC using drafting software).
4. Include all group member names.
Note: Bridges are due before testing to allow for inspection and grading
Competition:

1. The mass of the bridge will be determined before testing.

2. All bridges will use the same test device.

3. The bridge will be placed across a 12 inch span.  The testing device will be put into the bridge and a bucket attached to the clamp below.

4. When the testing mechanism is ready, the student will begin to add weight (sand) to the bucket at the rate he or she chooses.

5. There will be a 10-minute time limit on adding sand to the bucket.

6. The student will continue to add sand to the bucket until the bridge collapses, and the bucket falls.

7. The mass of the sand will be measured.  A ratio of sand mass/bridge mass will be calculated.
8. The bridge with the largest ratio is the winner and will receive the most points.  The rest of the bridges will be assigned point values dependent upon the ratio of the bridge.

9. In the event that the bucket is completely filled without breaking for more than one bridge, then, of those bridges, the one that has the least mass wins.

Points (100):

Bridge Diagram

Does the bridge match the shape listed on the diagram? (10 points)

Is the diagram labeled properly with distances and angles? (10 points)

Structure

Design: Are the structural specifications met? (30 points)

Quality: Are the pieces secured properly with no piece(s) loose or hanging off the bridge and no warping or twisting? (5 points)

Are the trusses symmetric? (5 points)

Weight Held

The bridge that holds the most mass per mass of bridge earns the most points (30 points)

Teamwork

Contribution to your group is based on a survey of team members and teacher observation. (10 points)

References:
Try the West Point Bridge Designer, a free download

http://www.balsabridge.com/bridgetip.html
http://www.garrettsbridges.com/
http://www.bridgesite.com/funand.htm
http://www.sciencetech.technomuses.ca/english/schoolzone/Info_Structures.cfm
