Physics - Single Span Truss Design and Contruction

Part I - Design parameters - Design will be based on a 24 meter bridge built to a scale of 1:40.  Your bridge will be exactly 60 cm long.  The roadway width of the bridge will be a minimum of 11 cm.  Clearance must be a minimum of 9.5 cm.  The bridge must be able to support 6 kg at midspan,  10 second time minimum.  No bridge deck is required as that will be provided.  Your bridge must have a minimum of seven (7) floor beams to support the deck.  The design may be through truss, pony truss, or deck truss.

Part II - Blueprint - You will need a blueprint by Tuesday,  October 6.  This may be an old fashion paper and pencil drawing or a computer assisted drawing.  Include with your blueprint a brief explanation of why you think your design will successfully hold the required load.  Also include your prediction of  what stress at what part of your bridge will fail, whether or not you test to destruction.

Part III - Model construction - You will construct your model using the material from 3 file folders.  Elmer’s wood glue or Ross’s all purpose white glue are the only fastening agent to be used.  You will have class time to work on the bridge, but some outside of class time will probably be needed.

Part IV -  Bridge testing - Bridges will be tested on Monday, October 12.   Bridges that meet the required 6 kg test do not have to be tested to destruction.  Some bridges may fail in the course of testing.  Later, others may be tested to destruction with the designers of the maximum weight bearing bridge receiving status of  mice on the Physics “Clock of Fame”.  Bridges which collapse will be used in part VI and VII.

Part V -  Think about this.  How might this series of problems help you design and build a better bridge?   Work through this series to demonstrate your mathematical mastery of the relationships of forces, angles and structural components in a typical bridge.

A Through truss bridge 40.0 m long weighs 325,000 Newtons.  A truck weighing 32,000 Newtons is 10.0 meters from the east end of the bridge.  What is the total weight on the east abutment?


What is the compression force in each end post on the east end?


If the endpost makes an angle of 60º with the bottom chords, what is the upward shear force on the rivets holding the endpost and the hip vertical?

If the endpost makes an angle of 60º with the bottom chords, what is the lateral shear force on the rivets holding the endpost and the hip vertical?


What is the total weight on the west abutment?

What is the compression force in each end post on the west end?

If the endpost makes an angle of 60º with the bottom chords, what is the upward shear force on the rivets holding the endpost and the hip vertical at the west end?
Bridge builders vocabulary

Abutment -


bottom chord -


compression -


deck -


deck truss -


diagonal member -


end post -


floor beam -


gusset plate -


hip vertical -


lateral bracing -


load -


pony truss -


portal bracing -


shear -


tension -


top chord -


through truss -
 Part VI -  Prediction of  bridge failure.  Put yourself in the role of a bridge inspector.  Do any of the untested bridges appear “unsafe” and likely to fail to support the 6.0 kg mass?  Would you attribute the expected failure to a design flaw or a construction flaw?  What specific part of the bridge do you expect to be the element which fails?  What type of stress would cause this failure?  What bridge appears to you to be the strongest bridge?    What features make it a stout bridge?  Be prepared to post your predictions and reasons on the “betting board”.














Bridge Scoring  - Single Span Truss Design and Construction

Engineering Firm  _______________ and ___________________

Truss design  _____________________

Done on completion date (10/12/09)    Points (max 10) ________

Bridge has 7 floor beams  ________    Points (max 5)   ________

Bridge mass <  90 grams ________     Points (max 10) ________

Bridge length = 60 cm	________     Points (max 10) ________

Bridge width >	11 cm	________     Points (max 10) ________

Bridge clearance >9.5 cm  _______     Points (max 10) ________

Bridge supports > 6.0 kg	________     Points (max 50) ________

Optional -   Bridge maximum capacity at “failure” ____________
Part VI I-  Analysis of  bridge failure.  Again put yourself in the role of a bridge inspector.  Examine each of the “destroyed” bridges.   Develop a  table to summarize your findings on each bridge “failure”.   Include in your analysis whether the primary cause was design flaw or construction flaw, the bridge element which failed, the stress which caused the failure, and any other observations you made.

























Summary  Discussion - Compare your predictions in part VI to the  actual  “failures”  you analyzed in part VII.  Did you make accurate predictions in terms of overall bridge failure?

Did you make accurate predictions in terms of causes of failure?                Give explanations for  any differences between your predictions and post-failure analysis.






Rate yourself as a bridge inspector.  

What further knowledge would make you a better bridge inspector?
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