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Leading Question/proposal:

What is the strongest type of bridge?

Hypothesis:

I think that a suspension bridge can hold more than a truss.  Both are stronger than a plank bridge.

Materials:

Each bridge will be built to 1/87th scale  (HO scale) using plastic girders, beams, and braces.  The following materials were used for each bridge:






Plank
Truss
Suspension

Girders



 16
  38
     38





Beams



 33
  60
     63

Stubs




 18
  36
     48

Road pieces



   8
  10
       8

Cross braces



   0
  20
     32

Pieces of string


   0
    0
     10

Signs




   0
    0
       8

Connector braces


 10
    0
     10

Footings



   2
    2
       2

Each bridge spans a length of 44.5 centimeters and has a roadway that is 8.25 centimeters wide.

Also needed:

Scale

Set of weights (we used coins and metal magnet bars)

Ruler

Procedures:

1) Build three sets of identical towers using HO scale girders and beams.

2) Build three spans of equal distance.

3) Build the remainder of each bridge.

4) Add weight to each bridge.

A) Measure 100g.

B)  Place weight in middle of bridge.

C)  Measure deflection.  Deflection is the amount that the bridge sinks or bends when weight is applied. 

D)  Record result.

5) Continue to add weight in 100g increments until bridge is unsafe to cross.  If the bridge sags one third or more of the distance to the ground, or breaks, it is unsafe.

Background Research:

Watch videos of bridge construction: How Do They Build Bridges? and Big Cable Bridges.  Read books on bridges.

I learned what types of bridges there are.  There are three main types: plank, truss, suspension.  The first bridges were plank bridges.  They were just logs over rivers.  As people wanted longer bridges, they needed thicker planks and a lot more materials.  If bridges were to become longer, the bridge designers had to be much more clever.  They started to use steel and cables to build bridges.

I also learned that arch bridges need strong abutments and that suspension bridges need strong anchor points.  I didn’t have either strong abutments or strong anchor points to work with, so I had to work with what I had.

Observations:

The plank bridge bent a lot when weight was added.  After 300g was added, the bridge sagged so much that we had to stop so that we still had a plank bridge to show at the science fair.

The truss bridge didn’t budge with 300g.  We continued to add weight, but it still didn’t budge at 1,000g.

The suspension had some slack in the strings, so it moved a little at first.  But then it didn’t move much and could also hold 1,000g.  

Conclusions:

My hypothesis was partly right and partly wrong.  The right part was because I thought the truss and the suspension bridges were stronger than the plank bridge.  But I was wrong because I thought the suspension bridge was stronger than the truss bridge.

The suspension bridge would have been just as strong as the truss bridge if the strings were tighter.  I could improve this experiment if I looped the strings around more than once and if the strings didn’t have any slack.  I could improve the truss bridge if glued the cross braces to the girders so that they didn’t pop off.  My final conclusion is that either a truss or a suspension bridge is a very strong bridge compared to a plank bridge.
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