
Mission of the Month: “Engineers & Bridges” February 2008 
 

Activity Guide: Build a Sweeeet Bridge! 
 
Materials you will need: 
 
 
Marshmallows, any size, about half a standard bag 
Toothpicks, no more than 100 per team 
Two heavy chairs or tables, placed about one foot apart 
String, a couple of feet in length 
 

 
A lightweight cup, such as styrofoam 
A cup of pennies 
Paper and pencil 
Your brain!  
 

 
 
Procedure 
 
Gather your materials and talk about how your bridge should be designed. Which shape lends the most 
strength? Sketch a few ideas and talk about how strong each might be. Choose the one that you think will 
be the strongest.  
 
Using the marshmallows and toothpicks, construct a bridge about one foot long. Try a few different 
approaches and start over, if you like.  
 
Once it is done, allow it to sit undisturbed for a few minutes to set. While you wait, eat a few of the 
remaining marshmallows and talk about your bridge. Structurally, does it resemble real bridges you’ve 
seen? How much weight do you think it would hold? 
 
When all teams are ready, place the two chairs a little less than a foot apart. The chairs represent the 
shorelines that your bridge must span. Place your bridge across the span. Does it buckle under the force 
of gravity? Try pressing down a bit on the top of the bridge. Does it hold? What forces is the bridge 
experiencing?   
 
 
Can your bridge carry a load?  
 
If your bridge holds steady, try testing its strength. Make holes in the cup for handles, then loop the string 
through the holes and tie it – this will form a bucket. If it holds, add pennies, one at a time, and see how 
many your bridge will hold.  
 
When the bridge begins to buckle, you will know its load limit. Whose bridge holds the most weight? You 
can compare by measuring the number of pennies in each bucket.  
 
Reflections 
 
• What new things did you learn about bridges?  
 
• What is a force?  
 
• What is the difference between compression and tension?  
 
• What other types of structures have you seen that use triangles or trusses?  
 
• What did the strongest bridges have in common? What did the weakest have in common? Try to use 

the new terms you have learned.  
 
• Did your final design look like your initial design? If not, what changes did you make and why?  



Build a Sweeeet Bridge! 
Terms you will need to know:  
 
 
Types of bridges 
 
Arch: One of the oldest bridge designs. It distributes the load across the arch, a circle shape.  
 
Beam: The simplest kind to build, its load is held by numerous posts underneath the deck. Each beam 
‘takes turns’ bearing the load.  
 
Suspension: One of the three main types of bridges, it carries the load of the deck from above, using 
towers and cables (steel ropes).  
 
 
Parts of a bridge 
 
Deck: the flat part of a bridge used by pedestrians or cars to cross it.  
 
Span: The distance between two landing points, or suspension points, in the case of a suspension bridge.  
 
Truss: A flat or three-dimensional structure that supports a bridge, usually lengths of metal, arranged in 
triangular patterns for strength. 
 
 
Forces and their effects 
 
Compression: The force in which a material is squeezed together. If you step on a marshmallow, it will be 
compressed. Its counterforce is tension.  
 
Tension: The force in which a material is pulled apart. The counterforce is compression.  
 
Gravity: A constant force. 
 
Buckling: What happens when a bridge or other object loses its shape due to too much compression.   
 
Snapping: What happens when a bridge or other object loses its shape due to tension.  
 



Activity Guide: Build a Sweeeet Bridge! 
 
Group Leader Preparation: 
 
• Open the bag of marshmallows a day or two before the activity is to be done – dry marshmallows 

provide a more stable link between toothpicks (and less sticky) than moist ones.  
 
• Read through the definitions and key concepts. Plan to allow 20 minutes of discussion and building 

time. As the teams begin to build, notice the shapes they are using. Many will begin with squares, a 
weak shape.  

 
• Bring up the concept of triangles and their inherent strength, and encourage them to start again using 

triangles. Or they may want to keep the existing structure but strengthen it by cross-bracing existing 
squares (which will sub-divide the squares into triangles).  Or, they may want to add stabilizing “legs.”  

 
• If your group meets two days in a row, you can let the bridges rest overnight. This strengthens the 

marshmallow bonds.  
 

 
Your completed bridge might look something like this.  
 


