MENG 210, Fall 2005

Balsa Bridge Design Rules

Materials (Provided)

· Balsa stick: 1/4”x1/4”x36”

· Balsa sheet for roadway: 4”x1/8”x36”

· Standard yellow wood glue (aliphatic resin) (container returned at end of term)

· All materials will be supplied; no other materials may be used. Each team will be initially supplied with the following: 16 sticks of 1/4x1/4, 1 sheet of 4x1/8x36, and 1 container of wood glue. 

· The above list is to get you started; more quantities are available. If you have any unneeded materials please return or redistribute them to another team. 

Tools (Provided)

· Balsa Saw (to be returned at end of semester)

· Sand paper

· Foam board for layout

· Rubber bands, wax paper, T-pins.

Timeline


11/7
Monday
Concept selection (sketch) due

11/21
Monday
Final Design Drawings and Max Load Estimate due

12/5
Monday
Presentations


12/7
Wednesday
Competition, Report due

Competition

Loads will be applied to the bridge equally at two locations (see drawing). Loads will be applied from above the bridge. 

A cost estimate will be prepared prior to the competition based on materials and joints. 


Score is determined as 
S = L / (C + W)

Where:



L = Max Load supported in lbs.






C = Cost in Millions of Dollars






W = 200*(Weight of bridge in lbs.)

This formula will result in C being roughly equal to W for most bridge (bridges using excessive amounts of glue will be heavier and thus penalized accordingly). Highest score wins. Unfortunately there are too many competitors to award prizes, but bridges will also be judged for most creative design, best craftsmanship, and best aesthetics.  

Evaluation

Each group’s report will be the major basis for your grade. Each individual's grade will be based on the group grade plus any corrections due to their contribution to the group (as rated by peer members). The report should cover why the design was selected, strengths and weaknesses of the design, how the design prevents the typical failure modes, the predicted maximum load, the predicted failure mode. A 2 or 3 view drawing, a detailed cost report, a FBD, and analysis results (hand or computer) are required. Aim for 2-3 double-spaced text pages plus drawings, calculations, and tables. 

Do not include a detailed history/evolution of your design in the design report. Instead, concentrate on the rationale for the final design. The reader wants to know why your design is a good idea, and does not need to know why the abandoned ideas are not good.  Alternatives may be mentioned in passing if that helps justify the selected design as best.

Outside Aid
Consultation with other students and/or professionals is encouraged. Use of appropriate FEA programs is allowed. However, do not use any advice you do not understand and cannot accurately explain in the report. And, do not rely on an FEA program without verifying the solution by hand. 

Loopholes

While there are loopholes in any rules, the winning designs are usually well-executed solutions within the spirit of the rules. No loophole will make up for a conceptually flawed design. The evaluation will not reward loopholing.

Dimensions

Bridge is to fit in the design envelope of the actual wood-loading fixture. Fixture dimensions may not match the drawing exactly, so build to fit the fixture!  Tolerances will probably be +/- 0.25”.  Shims may be used to fine-tune the fit if necessary (its very helpful to have “4 point contact” rather than just 3), and to distribute the stress from the load application points. 

Roadway

A clear path for vehicles of 1.75” width x 1.0” height is specified. A 1/8x4 balsa strip will be available (need not be continuous) as a road. Shims may be glued to the roadway at the load application points. Maximum grade on the road is 5o.

Cost Report Parameters (all costs in thousands of dollars)

Materials

¼” Rod



$5.0 / in


Roadway


$2.0 / sq. in

Joints


1/4 “ Rod (ea. end)

$8.0 / end


Sheet (ea. edge)8

$3.0 / in


Rod/Rod Laminate

$5.0/each linear inch of contacting sides
Foundations


Each location the structure contacts the ground requires a foundation. 


Road level (non-weight bearing)
$100/ea. (up to 2.0 x 0.1 in)


Road level (weight bearing)

$300/ea. (up to 3.5 x 3.5 in)


River bank



$300/ea (up to 1.75 x 3.5 in)


River floor



$400/ea (up to 3.5 x 3.5 in)
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