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STUDENT NAME: 
Building Earthquake Resistant Structures 

BACKGROUND
Can you imagine a building collapsing right in front of you as you feel the ground vigorously shaking underneath your feet? Earthquakes can be disastrous to inhabitants of the earth, as they can destroy buildings, bridges, and can leave a pretty noticeable mark in the earth’s surface. Our communities, homes, schools, hospitals, and other places are special to us, and we need these buildings so that we can be happy and healthy. But how can we build these structures to overcome the adverse effects of natural disasters like earthquakes?  It takes a special kind of superhero to be able to design and build structures with problem-solving strategies in mind so that our favorite places will be able to withstand severe conditions: civil engineers.

Materials Needed:
-   	At least 10 toothpicks
-   	Bag of mini marshmallows
-   	Small pan or tupperware
-   	Box of Jello or other gelatin brands
Making your Jello Earthquake Model
-   	Ask your parent to help you make Jello following the instructions on the box
-   	Pour Jello into aluminum pan and let set for an hour up to overnight

THE CHALLENGE
Today, you will practice being a civil engineer as you design an “earthquake-proof” building! You will have to design a building that can withstand the STRONGEST earthquakes. Earthquakes are measured by using a measurement following the Moment magnitude scale. You will design your building using marshmallows and toothpicks, and the simulation will be performed on a platform made of jello. You will be able to improve on your designs after you perform your earthquake simulations if needed. You want to build the strongest, tallest building that you can possibly make that can withstand earthquakes at various magnitudes, BUT you have some criteria and constraints to think about while designing and building your “earthquake-resistant building”:
	CRITERIA
	 CONSTRAINTS

	
· Building must be at least 10 cm tall
· Must use at least 10 toothpicks, but not more than 50
· Must follow Moment magnitude scale accurately
	
· Limited Time
· Limited Materials 










IMAGINE/DESIGN
1. Create one design that you think will be earthquake-resistant.  Be sure to complete the chart below listing how many marshmallows and toothpicks were used in your design as well as a sketch of your design.  Remember your criteria and constraints
 
As you test your design come back to this page to redesign to make your building even stronger.
 
The first row has been filled in as an example.
 
	Table 1: Structure Design

	DESIGN NAME
	LISTED BUILDING PARTS
	BUILDING HEIGHT
	DRAW YOUR INITIAL DESIGN
 

	#1
	●  	16 toothpicks
●  	9 marshmallows
	12 cm
	


	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 





TEST/COLLECT DATA
 
	Table 2: Simulating Moment Magnitude

	MOMENT MAGNITUDE SCALE
	SIMULATION

	1
	Lightly tap two opposite sides of the aluminum pan

	3
	Shake pan back and forth once

	5
	Shake pan back and forth twice

	7
	Shake pan back and forth five times

	9
	Shake pan back and forth ten times


 
2. Perform an earthquake with Moment Magnitude of 1 using the table two. Record the following information in table four.
Did your design fall?
If yes, redesign your structure on page two and try again with a magnitude 1. Record what changes you decide to make after the simulation.
If not, go on to the next magnitude.
 
Remember your goal is to design a structure that can withstand up to a Moment Magnitude 9.
 
Use the example below when filling in your results on the next page.
	Table 3: Example Data Collection

	Design Tested
	Moment Magnitude Tested
	Did your structure fall?
	Any Design Changes?

	#1
	1
	No
	No

	#1
	3
	Yes
	Create a wider base

	#2
	1
	No
	No
 

	#2
	3
	No
	No

	#2
	5
	Yes
	Add more trusses


 


	Table 4: Data Collection

	Design Tested
	Moment Magnitude Tested
	Did your structure fall?
	Any Design Changes?

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


 







THINK IT OUT
3. What do you think was the most important factor in building your “earthquake-resistant” building? Write your answer in Claim/Evidence/Reasoning (CER) format.

Remember to write in complete sentences for each section.  Use the sentence starters at the top of each box to help you get started.

	CLAIM
	EVIDENCE
	REASONING

	Example: “I think the most important factor in building our “earthquake-resistant” building was ___”
 

 
Your Claim:
 
 

 
 
 
	Example: “I know this because when we tested our building, I observed ____.
 
 
 
 
Your Evidence:
 
 

	Example: “Based on this evidence, this supports that ____ is the most important factor in building our “earthquake-resistant” building.”
 
Your Reasoning:
 
 



 
MAKE A GUESS
4. What material do you think you could have used or added to make your building more stable? 
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