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Shake, Rattle, & Build: An Adventure into
Earthquakes and Faults!

Introduction: The Ground Beneath Our Feet (Approx. 15
minutes)

Have you ever wondered what makes the ground shake during an earthquake? It's not magic, but
powerful forces deep within our planet! Earthquakes are natural vibrations of the Earth caused by
the sudden release of energy, usually when rocks fracture and slip along a fault line. Today, we're
going on an exciting journey to understand these incredible events. We'll explore what faults are,
how they cause earthquakes, and even try our hand at building structures that can withstand a
quake!

Starter Questions: What do you already know about earthquakes? Have you heard about any
famous earthquakes? What questions do you have about them?

Activity 1: Edible Fault Lines! (Approx. 30-40 minutes)

Let's get our hands sticky and learn about the different types of faults. Faults are fractures or zones
of fractures between two blocks of rock. Movement along these faults is what causes earthquakes.

You'll need: Graham crackers, frosting (or peanut butter/Nutella), wax paper or a paper plate.

1. Place a dollop of frosting on the wax paper. This frosting represents the asthenosphere, the
ductile layer beneath the Earth's lithosphere.

2. Take two graham cracker halves. These represent tectonic plates or blocks of rock. Place them
side-by-side on top of the frosting.

Modeling Different Fault Types:
1. Normal Fault:

This fault occurs where tectonic plates are diverging or pulling apart (tensional stress). Gently pull
the two graham cracker pieces slightly apart. Notice how one piece might slide downwards relative
to the other along an inclined fault plane. This downward slip block is called the hanging wall, and
the upward block is the footwall. Sketch what you see.

2. Reverse (Thrust) Fault:

This fault happens where tectonic plates are converging or pushing together (compressional stress).
Gently push the two graham cracker pieces towards each other. Observe how one piece might slide
upwards and over the other. The block that moves up is the hanging wall. If the angle of the fault is
very shallow (less than 45 degrees), it's often called a thrust fault. Sketch this too!

3. Strike-Slip Fault:

This fault occurs where tectonic plates are sliding horizontally past each other (shear stress). Try to
slide your two graham cracker pieces past one another horizontally, without much vertical
movement. The San Andreas Fault in California is a famous example of a strike-slip fault. Sketch this
fault type.

Discussion: How did the 'plates' (crackers) interact in each model? What kind of real-world
landforms might these fault movements create over millions of years (e.g., valleys, mountains)?
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Activity 2: Epicenter, Focus, and Seismic Waves (Approx. 20
minutes)

When an earthquake occurs, the point within the Earth where the rock first breaks or slips and
releases energy is called the focus (or hypocenter). The point on the Earth's surface directly above
the focus is called the epicenter. This is usually where the earthquake's effects are strongest.

The energy released from an earthquake travels in the form of seismic waves. There are different
types:

e P-waves (Primary waves): These are compressional waves, like sound waves. They travel
fastest and can move through solids, liquids, and gases. They push and pull the rock they
move through.

¢ S-waves (Secondary waves): These are shear waves. They travel slower than P-waves and
can only move through solids. They shake the rock particles up and down or sideways,
perpendicular to the direction the wave is traveling.

¢ Surface Waves: When P and S waves reach the surface, they can create surface waves,
which travel along the Earth's surface and cause most of the damage during an earthquake.

Mini-Challenge: Using your hands or a Slinky (if available), try to demonstrate P-wave (push-pull)
and S-wave (side-to-side or up-and-down) motion.

Activity 3: The Great Shake-Up! Earthquake Engineering
Challenge (Approx. 60-75 minutes)

Now it's time to become an engineer! Your challenge is to design and build a model structure using
limited materials that can withstand a simulated earthquake.

You'll need: Toothpicks, small marshmallows (or gumdrops/jelly beans), and your prepared pan of
Jell-O (this is your 'shake table'!).

The Challenge:

1. Design: Before building, sketch a few ideas for your structure. Think about what makes a
building strong. Should it be tall and thin, or short and wide? What kind of bracing might help?

2. Build: Using only toothpicks and marshmallows, construct your building. Aim for a structure
that is at least 3 levels (marshmallows) high.

3. Building Tips for Stability:

o Wide Base: A wider base generally provides more stability.

o Triangles: Triangles are very strong shapes in construction. Look for ways to
incorporate triangular bracing (cross-bracing) into your design.

o Secure Joints: Make sure your toothpicks are well-embedded in the marshmallows.

o Symmetry: Sometimes, symmetrical designs distribute forces more evenly.

4. Testing Time: Once your Jell-O is firm, carefully place your completed structure on top of the
Jell-O shake table. Gently shake the pan from side to side, starting with small shakes and
gradually increasing the intensity. Does your structure stand? What happens? Does it sway,
twist, or collapse?

5. Analyze and Re-design (Optional): If your structure collapses, analyze why. What part
failed first? How could you improve your design? Try rebuilding or modifying it for better
performance!

Discussion: Which designs worked best? What features made them earthquake-resistant? How do
real engineers design buildings in earthquake-prone areas (e.g., base isolators, dampers, flexible
materials)?
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Activity 4: Real-World Impact & Staying Safe (Approx. 30
minutes)

Earthquakes can have devastating effects, but understanding them helps us prepare and build safer
communities.

1. Research: Using the internet (with supervision if needed), choose one significant historical
earthquake (e.g., San Francisco 1906, Sumatra 2004, Haiti 2010, Japan 2011). Find out:
o Where and when did it happen?
o What was its magnitude (Richter or Moment Magnitude)?
o What type of fault was primarily involved (if this information is available)?
o What were some of the impacts on people and buildings?
2. Earthquake Safety: Discuss or list what to do:
o Before an earthquake: Secure heavy items, make an emergency plan and kit.
o During an earthquake: Drop, Cover, and Hold On! If outdoors, stay away from
buildings and power lines.
o After an earthquake: Be cautious of aftershocks, check for injuries and hazards.

Conclusion & Wrap-up (Approx. 10 minutes)

Today you've modeled faults, simulated earthquakes, and engineered a structure to withstand
shaking! You've learned that earthquakes are a natural result of our dynamic Earth and that
understanding the science behind them is crucial for predicting their likelihood, preparing for their
impact, and building resilient communities.

Key Takeaways: What are the three main things you learned today about earthquakes and faults?
What part of the lesson did you find most interesting or challenging?

Assessment & Creative Extension ldeas:

¢ Present Your Findings: Create a short presentation or a written report about the historical
earthquake you researched.

¢ Fault Model Diary: Document your edible fault models with drawings and explanations of
what each movement represents.

¢ Blueprint Your Building: Draw a detailed 'blueprint' of your most successful earthquake-
resistant structure, labeling key design features.

e Community Preparedness Plan: Imagine you are responsible for earthquake preparedness
in your community. What are three key actions you would implement?

¢ Explore Plate Tectonics: Research the theory of plate tectonics and how it relates to the
global distribution of earthquakes and volcanoes.
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