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Abstract 
I decided to try test different bridge designs to see which one held the most weight 
and which one had the best strength to weight ratio.  I chose to compare plank, 
arch, and truss bridge designs.  I built three of each type of bridge using popsicle 
sticks and wood glue.  I use binder clips to clamp the pieces together.  I let them 
set over night.  

I test the bridges I took the table leaf out of our dining room table and put the 
bridges across the opening.  I hung a bucket from underneath the bridge.  Then I 
slowly added water to the bucket until the bridge broke.  Lastly, I weight the bucket 
and everything used to hang it to see how much weight the bridge held.  



Abstract continued
As i slowly poured the water in I was able to watch as each bridge started to 
break.  The plank style bent in the middle until it finally broke in half.  The arch 
style stayed mostly flat.  However the arches curved into an “S” shape right before 
it broke.  The truss style had the least amount of give in it before it shattered.  

I learned that the truss bridge was the strongest.  I also learned that starting a test 
with water still in the bucket effected how much weight it would hold before it 
broke.  The sudden weight stressed the bridge more than slowly adding it.  Then 
we had to clean up which was tiring.



Hypothesis

This project will test different types of bridges. I will be testing for the best 
strength to weight ratio.  I think that the arch bridge will have the best strength 
to weight ratio. Arches offer strong support.  Arch bridges put the weight on 
the ends instead of the middle. I believe that the truss bridge will be the 
second best.  There are 72 popsicle sticks used to make the truss bridge.  
Only 64 were used in the arch bridge.  So the truss bridge will be heavier.I 
expect the plank bridge to have the weakest ratio because there is no more 
support for the side beams.  



Popsicle sticks
Wood glue

Qtip cotton swabs
Medium binder clips
Small binder clips

Materials



Criteria and Constraints 
(Explain what your prototype will do (criteria) and what variables you will test to determine if it meets your criteria. 
Explain the limitations you expect (constraints)



Experiment Execution 
Step 1:  Choose three basic bridge designs. I choose plank, arch, and truss.

Step 2:  Made a list of materials and purchased them.

Step 3:  Build at least 3 of each type of bridge. Then record the weight of each bridge.  

Step 4:  Place each bridge, one at a time, across an unsupported span. Then slowly 

add water to a bucket that is only supported by the bridge. 

Step 5:  Record the weight of the bucket once the bridge broke.

Step 6:  Collect all the date and compare the load support by the bridge type to its 

weight.



Build a Model or Prototype 
The styles of bridge that I chose had some things in common.  They all had side 
beam that would support whatever the bridge was meant to hold.  To build these 
“side rails” I glue popsicle sticks together on their flat sides.  I overlapped half of 
each popsicle stick so that they would make of long beam.  Each bridge needed 
two. For the plank bridge, there were no other constructions elements.  I glue a 
few stick across to hold them the same distance apart.  



For the arch bridge, I started with a basic plank bridge, then added an arch to 
each side.  To make the arches, I used a piece of graph paper and a couple of 
extra stick.  I glued the extra sticks to the paper at a certain angle.  This made it so 
I could lay a stick against each of them, then glue them together with a third stick 
using the wood glue.  

Next I used the same process to glue the pairs together so that they would start to 
form an arch.  I made quarter circles, and let them set.  Then I glued the quarter 
circles together to get my full arch.  I glued the arches to the side rail, centering 
them as best as I could. 



Each arch was then supported with pillars from the side rail to the arch.  I also glue 
a stick between the arches along the outside to keep them the same distance 
apart.

For the truss bridge I had to glue up a bunch of triangles.  The triangles were them 
glued along the side rail of a plank bridge.  I also needed a second, shorter side 
rail to go along the top of the triangle.  Those top side rails were then connected 
by a few stick that went across to the other side. 



 







Graphs and data?





Chart data part 3



Conclusion

According to the tests, I was wrong.  The arch bridge was not the 
strongest bridge with the best strength to weight ratio.  The truss 
bridge had the best strength to weight ratio of all the bridge designs.  
The truss bridges all weighed 48g.  On average they held 10,825.7g 
while only weighing 118g.  The arch bridge held almost as much 
weight, but had a lower strength to weight ratio than the plank bridge.  



Resources
For the arch bridge I looked up arch bridge and the found a link called facts and types of arch bridges.
For the plank bride I used some images of a plank bride and then made my little drawing 
Also finally for the truss bridge first I looked at some images then I found a link that said truss bridge 
definition and history int the google look up of “truss bridge”


