BRIDGE SIMULATOR

Objective:  

This is a great student attention grabber.  This will get them familiar with the bridge design they will construct as well as teach them about the compressive strength in tubes and the tensile strength with low cost in bar material.  It comes in a fun format where the unfortunate delivery truck pays the price for poor bridge design.

Guided Teacher Start-Up

· Install the West Point Bridge Designer, Version 4 on your PC's.

· After start-up, select 'NEW DESIGN', then select the 'SINGLE SPAN TRUSS, 24 METER', then select the "PRATT THROUGH TRUSS'.  This is the same bridge that you will be constructing in weeks 5 and 6.

· Make sure the three drop down boxes in the toolbar are set to 'CARBON STEEL', 'SOLID BAR', and '120 mm'.

· In the design tool box, select the circle (Draw a Joint) and insert five joints across the bridge's top deck.  

· In the design tool box, select the line segment (Draw a Member) and click and drag to connect all the joints along the dotted lines.

· If you make a mistake, select the pencil eraser (Erase a Joint or Member) and click on the joint or member to be deleted.

· Once the joints and members are completed, you have finished your first design and its ready to simulate!  Poor truck driver….

· To simulate, click on the toolbar button of the truck crossing a bridge.  It is titled 'Load Test Your Current Design'.  

· Note the bridge member colors.  Members in tension are a blue tone while members in compression are a red tone.  The darkness of the colors indicate how close the member is to exceeding its yield stress point.  For instance, a light blue indicates the member is under a tensile stress but not near its yield stress point.  A bright red means the member is about to buckle under a compressive stress.

· To fix a failure, you can either increase the size of the beam, change the shape of the beam, or change the type of steel.

· There are a number of other tools to use in the simulator.  Read the HELP for techniques on best design.

Teacher Notes:

· The cost to manufacture the bridge design is listed on the toolbar.  It is based on a formula including amount of steel used as well as number of different types of members.  The HELP is a good reference.

· Students can download this program from the web so it is a good homework assignment.

· It works well to give a certain number of points for a range of costs.  The best bridge was just under $2,100.  See following class ground rules.

· Check www.asce.org for current student competitions.  They have held international bridge building contests using a similar simulator.

BRIDGE SIMULATOR ASSIGNMENT

· You can work in teams of one or two.  

· Each team must save its design on floppy disk.  There is no guarantee you will get the same computer the next time.

· There are three variables:  steel materials (three different types), steel shape (two types), and steel size.  

· When you start up the West Point Bridge Designer (icon is named WPBD4.exe), select the 'Single Span Truss, 24 meters', then the 'Pratt Through Truss'.  This will give you the template for our bridge.  No credit will be given for any other bridge.

Points value:

25 points for cost < $2,200.

23 points for cost < $2,500.

15 points for cost < $3,000.

10 points for cost < $4,000.

Designs can be worked on at home.  Download the design program (Version 4) from http://bridgecontest.usma.edu
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