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Introduction
Bridge safety and strength is important to our society. When building a bridge an engineer must take into 
consideration both tension and compression. Tension is when the popsicle stick in our experiment is being 
pulled apart by the weight. The length of a piece of wood does not affect how much tension it can 
withstand, a longer piece of wood will resist the same amount of tension as a shorter piece. Compression is 
a pushing force. The shorter the piece of wood, the more compression it can hold. The longer the piece of 
wood is the less compression it can hold.This project will show which bridge design can hold the most 
most weight and therefore would be the safest to use
on our roads.



Research Question & Hypothesis/Prediction
The question we are trying to solve is which bridge is the strongest out of the beam bridge, the 
arch bridge, and the truss bridge. We will determine this by putting weights on each bridge. 
The bridge that holds the most weight is the strongest. Our prediction is that the truss bridge 
will hold the most weight out of all the bridges. We think this will be the result because the 
triangles of the sidewalls of the truss bridge will support the bridge and make it stronger.



Procedures
List of Materials: 
● 100 Popsicle Sticks per bridge(900 total 

sticks)
● A hot glue gun
● Hot glue sticks
● Weights (2.5 pounds, 5 pounds, 10 

pounds)
● Two chairs of equal height

List of Procedures : 
1. Build the model of each bridge three 

times using popsicle sticks and hot glue.
2. Test each bridge by placing weights on 

top of the bridge while the bridge is 
suspended between two chairs.

3. Record the total weight held by each 
bridge at the point of breaking.

4. Repeat the test for each bridge for a 
total of nine tests.



Results Of The Truss Bridge

Truss bridge 1: 15 lbs

Truss bridge 2: 70 lbs

Truss bridge 3: 30 lbs

Average lbs: 38.33 lbs

https://docs.google.com/file/d/1aBC2Fi95WE2sm5FF8zbOz3eqFjo37cwQ/preview


Results Of The Beam Bridge

Beam bridge test 1: 75 lbs

Beam bridge test 2: 65 lbs

Beam bridge test 3 : 65 lbs

Average lbs:  68.33 lbs

https://docs.google.com/file/d/10Uwybb5vO1uWqvz6pPXgVwi-suTV6kJ0/preview


Results Of The Arch Bridge

Arch bridge 1: 10 lbs

Arch bridge 2: 15 lbs 

Arch bridge 3: 10 lbs

Average lbs:11.67 lbs

https://docs.google.com/file/d/1AucRNU0LAgjNrexw5udjR8HoY6IJb-Oi/preview


Discussion
Our tests showed us that there were some design flaws in our prototypes which could 
have accounted for the differences in weights that each bridge could hold.  We could 
redesign the bridges to fix those flaws we saw during the tests. For the beam bridge, we 
could make the stands at the end of the bridge stronger by making them wider. Then, for 
the truss bridge, we could put more support on the tops and the side walls to reinforce the 
structure. Finally, for the arch bridge, we could make the side walls stronger and more 
solid on the bottom of the bridge.  These are all considerations that engineers should make 
while constructing safe bridges for our roads.



Conclusion

Our prediction was that the truss bridge was going to be the strongest. 
We were wrong, as the beam bridge held the most weight and had the 
largest average weight. We think the beam bridge was stronger because 
the road part of the bridge had more support than the other prototypes. 
Our conclusion is that the beam bridge can hold the most weight on the 
road based on our designs.
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