BRIDGES PROJECT

Design Brief
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An exemplar bridge

Problem
You are a member, in a team of high level engineers and you have been asked to design a bridge. Your team will have to draw a full size drawing (drawn to scale) of your bridge to use as a template and to use to calculate a material list. Then you will have to manufacture a model of your bridge. 
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This will be placed and tested across a ‘river’ by using a wooden frame like the one below.

The bridge model must meet the following criteria:

	The width (W) must = 100 mm
	The depth  (D) must be < 40 mm

	The span (S) = 700 mm span
	The length (L) must be > 750 mm


The bridge is to hold at least 20 kilograms. 
There will also be a prize for the bridge that holds the most weight. 

Materials
The maximum amount of materials available for each team will be: 

10 metres of 8mm by 10mm pine (that is 10 pieces, at one (1) metre long), 
1 metre of 20mm by 3mm pine (This can be bent into a large arch shape)
2 metres of string (optional)
2 wood glue sticks. 

Students are only allowed to join 2 pieces together length ways to make beams. Students are to work in pairs. Students have 3 weeks to complete their research and their bridge. 
Investigations
Students will need to look at bridge designs, structures and forces, and shapes used for strength within construction. [See two suggested websites at the end of the design brief]] and produce a summary of the key aspects of bridge design.

Solutions
Using information gathered in investigations (e.g. tests on materials, shapes for strength, etc.) show drawings of your design of bridge with a detailed explanation stating where the strengths and weaknesses are, where the forces are going to be placed on your bridge, and how it is going to work. 

Manufacture
Draw your design to scale (template), measure and make material cutting list. Then manufacture a model of your bridge. 

Test
All bridges will be tested during the last week of term when you will have an afternoon to construct them prior to testing.
Summary of Key Points

1. Research bridge construction and produce a summary

2. Undertake practical research task which will be given to you after you have 

completed your research

3. Show drawings of your design of bridge with a detailed explanation stating where    

the strengths and weaknesses are, where the forces are going to be placed on your bridge, and how it is going to work. 

4. Draw your design to scale (template), measure and make material cutting list.

5. Construct the bridge 

6. Test the bridge

Two lessons of class time will be allowed plus an afternoon to construct and test the bridges, the rest of the preparatory work will need to be divided amongst the group and done outside of lesson time.  

If there is insufficient preparation then you will not be allowed to construct the bridge.

Websites for research purposes

Testing Truss location and size

http://www.jhu.edu/~virtlab/bridge/truss.htm
Bridge Photos

http://infohost.nmt.edu/~armiller/bridgeph.htm
This is a site that explains different types of bridges and provides links to other useful sites if you scroll down the page.

http://www.brantacan.co.uk/modelbridges.htm
In this article, we will look at the three major types of bridges so that you can understand how each one works.

http://travel.howstuffworks.com/bridge.htm
All bridges are designed to allow loads to cross obstacles. These obstacles may rivers, valleys or lakes. Generally the loads will either be vehicular traffic, pedestrians or animals.  There are four basic types of bridges. These are Beam bridges, Arch bridges, Cantilever bridges and Suspension bridges.

http://www.design-technology.org/bridges.htm
Explanations of the basics underlying bridge design

http://pghbridges.com/basics.htm
West Point Bridge Designer – Free Download

The West Point Bridge Designer 2005 will introduce you to engineering through an authentic, hands-on design experience. This software provides you with the tools to model, test, and optimize a steel highway bridge, based on realistic specifications, constraints, and performance criteria.

http://bridgecontest.usma.edu/download2005.htm
In this tutorial, we'll use the West Point Bridge Designer 2005 to design a steel truss bridge.

http://bridgecontest.usma.edu/tutorial.htm
Research Tasks

Research Task 1

Your task is to investigate the effect that the thickness of a bridge has on the weight that a ‘bridge’ can support.  You will be expected to display your results on a suitable graph and to record your conclusions.


Research Task 2

Your task is to investigate the effect that using string to support the weight has on the weight that a ‘bridge’ can support.  You will be expected to display your results on a suitable graph and to record your conclusions.


Research Task 3

Your task is to investigate the effect that positioning supports has on the weight that a ‘bridge’ can support.  You will be expected to display your results on a suitable graph and to record your conclusions.
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