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Construction Challenge 1 
Building a Bridge Deck and Testing its Strength
What you are going to do:  Lots of bridges will be built to cross over the A9. They will come in all shapes and sizes. The decks of these bridges have to be STRONG and RIGID so that they don’t collapse with the weight they are carrying. You are going to make a strong and rigid bridge deck and test its strength. 
Before carrying out the experiment it’s important to get prepared! Read this first!
Strong Triangles 
One of the ways engineers working on the A9 make a strong and rigid bridge deck is by using a structure called a TRUSS. A truss is made up of a number of triangles put together. Triangles are really strong shapes for building bridges. If you put force on one side of the triangle it bends but if you put force on its point, it keeps its shape. The reason this happens is because when two sides of the triangle get pushed down from its point the bottom gets pushed out. Each side of the triangle feels the force but none of them bends making the triangle a really sturdy and stable shape.
Here are some pictures of different types of TRUSS bridges
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The Experiment
The Academy9 team would love to hear from you! Why not take pictures carrying out the experiments and send them to david.pollock@transport.gov.scot and we’ll try and include them on our website.
Aim: The aim of this challenge is to see how strong and rigid you can make a bridge deck by using a triangular truss system.
What you will need
· 2 pieces of card (A4 or slightly smaller - the card from a used cereal box will do)
· Straws
· Ruler
· Sellotape
· Pritt stick or glue
· Scissors
· Variety of objects to place on the bridge deck e.g. books, small flat toys, etc.

What you have to do: (Reminder! Refer to the video link which gives a demonstration of the instructions below
Part 1: Making the ‘bridge deck’ 
1. Take one piece of card 
2. Using a ruler measure and mark 4cm from the edge of one of the long sides. (Hint! Putting two dots close together at the 4cm point and joining them up will give you a straight line) 
3. Use your ruler to join up these dots then continue to draw the line to the outer edge of the card
4. Do the same with the opposite edge
5. Fold each side on the lines you have drawn and place on a non slippery, flat surface
6. This is your ‘bridge deck’! Test the ‘bridge deck’ BEFORE adding the trusses by placing some items on top (Hint! Before you begin, place a magazine or book on the Bridge Deck that is slightly WIDER than it.  This way it’ll be easier to add more items of weight)
7. Write on the line below the items you placed on top of your bridge deck before it collapsed

	__________________________________________________________________
8. UNFOLD the deck bridge ‘template’ and put to one side
    
Part 2: Making the ‘truss’ to strengthen the bridge deck 

1. Take the leftover piece of card and, length-wise, cut out 2 strips both 4cm in depth (Hint! Use the same method as above to make sure you get straight lines)
2. Using a ruler draw an ‘equilateral triangle’ of sides 5cm (Reminder! The sides of an equilateral triangle are all the same length)
3. Cut this out. (You have now made a ‘template’ which you will use to draw the trusses)
4. To draw your trusses place the triangular template at the edge of one of the strips and draw around the two sides (Important! You don’t need to draw the line at the base of the triangle but this base is still important when attaching your straws to make the truss) 
5. Move and draw around the two sides of the triangular template to the end of the strip
6. Do the same with the second strip
7. Take a straw and cut it to lengths of 5cm 
8. One at a time, lay each straw along one of the sides of your triangle and attach it firmly with the Sellotape 
(Important! Place a straw along the base even although there’s no line. You may have to trim it slightly at either side to fit.  
Important! When you’ve finished attaching all the straws, carefully trim off any that may be dangling over the top or bottom of your strips) 
9. Take your ‘bridge deck’ and, using either glue, pritt stick or Sellotape, attach the strengthened ‘truss’ strips to the folded sides of the ‘bridge deck’ (Hint: Sellotape makes it very secure. Refer to the video to see how to make sticky ‘double sided’ Sellotape)
10. Your strengthened bridge deck is now ready to be tested. Best of luck!
 
Part 3: Testing your strengthened bridge deck 

1. Place the strengthened bridge deck on a non slippery, flat surface
2. Place items on it (Hint! Before you begin place a magazine or book on the Bridge Deck that is WIDER than it. This way it’ll be easier to add more items of weight. Begin with the same items you placed on your bridge deck before it was strengthened)
3. Write on the lines below the items you placed on top of your bridge deck before it collapsed. Were you able to add more this time?  
	
	__________________________________________________________________
      __________________________________________________________________

[bookmark: _GoBack]More Experiments
Experiment 1: Experiment 1: Make a bridge deck with different lengths of triangular trusses. Does this make a difference to the strength? 
Experiment 2: Make a bridge deck with different types of triangular trusses e.g. isosceles triangles (Reminder: An isosceles triangle has 2 longer lengths and 1 shorter length.)   Does this make a difference to the strength of the bridge deck? 
Experiment 3: Research different kinds of bridges e.g., Beam, Suspension and Cable Stay bridges.  What makes these bridges strong and rigid?  Using materials you have at home, why not try and make one!
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