ENGR 101/ HUM 200: Technology and Society

Bridge-building Exercise

Due: Friday October 17 
Worth 5 points of the Make It Better assignment
This exercise will introduce you to some of the tasks and decisions that engineers face. You will do this exercise as a group, and each group will hand in one assignment. 

The details of what you will do will be presented in the lecture on Monday. That information is repeated here. Your task in this assignment is to design a truss bridge according to an established set of criteria. You will use the West Point Bridge Designer software to design the bridge. When you have completed your design, print out the pages with the cost calculations and load test results. You will turn in this information with your  cover sheet. 
Steps to follow:

· Download West Point Bridge Designer 2005 from URL: http://bridgecontest.usma.edu/download.htm. You can download this software onto any UW computer. It will install under your account, and the whole process will take about 10 minutes. When you log off the computer, the software will be erased, so consider setting aside enough time as a group to complete this in one session.
· Review the design specifications (Help file).
· Design a truss bridge with the following criteria:
· Total cost of bridge must not exceed $250,000.

· Bridge deck must be at least 12 m above the water level in the river.

· The bridge must be only one span (not two).

· The bridge must stand under its weight and the test truck.

· Hand in a paper that includes: (a) a group cover sheet with all group members’ names, a project title, and the date, (b) cost calculations from WPBD, and (c) load test results from WPBD. The bridge design will be evaluated on the criteria listed above (the support of the live and dead loads and costs).
Some hints for designing your truss bridge:
· Start with the HELP screen and read the design specifications.

· Select Deck Elevation and Support Configuration

· Deck elevation: A change in the deck elevation changes the needed excavation and costs.

· Select a Standard Truss

· Fill in Title Block

· Design the Steel Truss

· Design the Steel Truss

· Draw the joints

· Draw the members

· Run load test

· Improve design as needed.

· Cost of bridge is the sum of site and truss costs

· Site costs include any required excavation plus the abutments and piers that support the bridge and the bridge deck. 

· Truss costs include the materials and labor to build the truss.

· Use a standard truss template to get started

· Hollow tubes vs. solid bars

· Hollow tubes cost more than bars.

· Tubes carry compressive forces more efficiently than bars.

· Bars and tubes carry tension forces with equal efficiency.

· Load test

· Tension members turn blue.

· Compression members turn red.

· Intensity of color proportional to stress level.

· Deflections are exaggerated by a factor of 10.

