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Pacific Bell MESA Day Academies

Contest Rules

For 1999-2000

Vent:                                                                                              Craftstick Bridge Contest

Level:                                                                                             Middle/Junior High School

Type of Contest:                                                                           Team

Composition of Team:                                                                  1-2 Students per Team

Number of Teams:                                                                        3 Teams Per Center

                                                                                                       (Strength to weight winners from Preliminary

                                                                                                        Competitions for Regionals)

Sponsor:                                                                                          Larry Lim, Center Director, USC
Overview:    To use math and Science to implement engineering concepts in the design and construction of a model bridge from your own plans that will carry a maximum load while using as few craftsticks as possible; and to develop neatness, craftsmanship, and creativity.
Materials:

1.  Only solid undyed, untreated (no manufactured notches or holes), natural wood craftsticks ( e.g. popsicle sticks) with the following approximate dimensions may be used:

Length= 4 ½ inches (11.4cm)

Width = 3/8 inches (0.95cm)
Thickness = 1/16 inches (0.025cm)

 2.      Maximum number of sticks allowed, including partial sticks, is 200. Each piece of stick, regardless of size, will be counted as one structural member.
3.         Only water soluble Elmer’s type white glue must be used.
Rules For Bridge Size:

1. Maximum horizontal length                            17 inches (43.2cm)

2. Maximum width                                                  5 inches (12.7cm)

3. Maximum height above top of roadway              7 inches (15.78cm)

4. Maximum depth below top of roadway                3.5 inches (8.89cm)

5. Minimum horizontal length                                   15 inches (38.1 cm)

6. Minimum  width at every point.                        4 inches (10.16cm)

7. Minimum width of open roadway                        3.5 inches (8.89cm)

(running entire length of bridge)

Rules for Construction:

1. A Maximum of 50% of a craftstick’s total flat surface may be glued. Both sides of each stick can be considered in the 50% calculation. e.g. 100% of side 1 and 0% of side 2; 75% of side 1 and 25% of side 2.

2. Glue (water soluble Elmer’s type white glue) must only be used at joints, and must not be used on the surface of the roadway.

3. No coatings of any kind, including glue, paint, cement, epoxy; etc. may be applied to any surface of the bridge.  The Bridge will be disqualified if it is coated with any substance.

4. Bridge must be open at the top to allow insertion of testing apparatus.

5. Bridge must have a clear and unobstructed roadway at least 3 ½ inches wide, running the full length of the bridge, as if automobile traffic were going to cross it.

6. Bridge may not have a roof, covering or any other object that will interfere with the 3 ½” x 3 ½” test plate that is placed directly on roadway at midspan to apply the force for load bearing capacity.

7. I-beams are illegal (see attached illustration).

8. T-sections and longitudinal lamination may be used on roadway only (see attached illustration.)

9. Bridge must rest on the tester support blocks in a stable manner, i.e. bridge substructure may NOT interfere with testing apparatus.

Specification Check:

1. Bridge is examined and measured by the judges to check whether it conforms to contest rules and specifications.

2. Any bridge that does not meet the requirements will be disqualified.

3. Bridge is weighed and its weight recorded.

Judging:

1. Bridges are judged for neatness, craftsmanship, and creativity by a team selected by the Host Center prior to testing.

2. Bridge will be supported by two 1” wide blocks 14 inches apart (see attachment # 1)

3. A 3 ½” x 3 ½” test plate is lowered onto the bridge at midspan so that it rests on the roadway.

4. The test plate is loaded until a point of maximum load is reached as determined by judges.  The maximum load recorded by the load testing machine will be used as the load capacity of the bridge, regardless of when failure begins.

5. Individuals’ bridges are not limited in the number of categories they can win.

6. Disqualified bridges are not eligible for awards in any category; however, they may be tested, time permitting.

Awards:

Awards are given in each of the following three categories:*

1. Strength to weight Ratio: Determined by dividing maximum load at failure by weight of bridge.  Bridge with greatest load bearing capacity compared to its weight wins.

           Example:      Maximum load     =    220.0 pounds

        
                       Bridge weight        =    50.0 grams

                                Ratio                       =    1997.8

                                                                    [220 pounds x 454g/pound)/50g]

2. King Kong : Greatest load bearing capacity.

3. Creativity: Finest workmanship, including neatness and innovation of design.

· Although awards will be presented in three categories, bridges qualifying for Jr-MESA Day finals will be determined by strength to Weight Ratio Only.

Safety: Appropriate safety measures will be used in testing.

Attachments:

1. Testing set-up and Apparatus

2. Example Connections

3. Craftstick Bridge Specification Checklist

4. Official Entry Form

