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 1–2 class periods 

Build and Test a Bridge 
In the Skill Practice, you observed the relative strength of two different geometric shapes. In 
the case study about the bridge collapse, you learned how scientists used scientific inquiry 
to determine the cause of the I-35W bridge collapse. In this investigation, you will combine 
geometric shapes to build model bridge supports. Then you will use scientific inquiry to 
determine the maximum load that your bridge will hold. 

Ask a Question 
What placement of supports produces the strongest bridge? 

Materials 

plastic straws cotton string 

ruler cardboard 

scissors 

Also needed: notebook paper, books or other masses, balance (with a capacity of at least 2 kg) 

Safety 

Make Observations 
1. Read and complete a lab safety form. 

2. Cut the straws into 24 6-cm segments. 

3. Thread three straw segments onto a 1-m piece of string. 

Slide the segments toward one end of the string. 

Double knot the string to form a triangle. There should be very little string 
showing between the segments. 

4. Thread the long end of the remaining string through two more straw segments. 

Double knot the string to one unattached corner to form another triangle. 

Cut off the remaining string, leaving at least 1 cm after the knot. 

Use the string and one more straw segment to form a tetrahedron, as shown in 
your textbook. 

5. Use the remaining string and straw segments to build three more tetrahedrons. 

6. Set the four tetrahedrons on a piece of paper. They will serve as supports for your 
bridge deck, a 20-cm × 30-cm piece of cardboard. 

7. With your teammates, decide where you will place the tetrahedrons on the paper to 
best support a load placed on the bridge deck. 
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Form a Hypothesis 

8. Form a hypothesis about where you will place your tetrahedrons and why that 
placement will support the most weight. Recall that a hypothesis is an explanation 
of an observation. 

  

  

  

Test Your Hypothesis 
9. Test your hypothesis by placing the tetrahedrons in your chosen locations on the 

paper. 

Lay the cardboard “bridge deck” over the top. 

10. Use a balance to find the mass of a textbook. 

Record the mass below. 

  

11. Gently place the textbook on the bridge deck. 

Continue to add massed objects until your bridge collapses. 

Record the total mass that collapsed the bridge below. 

  

12. Examine the deck and supports. Look for possible causes of bridge failure. 

  

  

  

Lab Tips 
• When building your tetrahedrons, make sure to double knot all connections and pull 

them tight. When you are finished, test each tetrahedron by pressing lightly on the 
top point. 

• When adding the books to the bridge deck, place the books gently on top of the pile. 
Do not drop them. 
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Analyze and Conclude 

13. Analyze Was your hypothesis supported? 

  

How do you know? 

  

  

14. Compare and Contrast Study the pictures of bridges in Lesson 3 of your textbook. 
How does the failure of your bridge compare to the failure of the I-35W bridge? 

  

  

  

15.  The Big Idea What steps of scientific inquiry did you use in this activity? 

  

  

What would you do next to figure out how to make a stronger bridge? 

  

  

Communicate Your Results 
Compare your results with those of several other teams. 
Discuss the placement of your supports and any other 
factors that may cause your bridge to fail. 
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