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Description: In this activity, students are provided with equipment and instructions for creating a simulation of liquefaction.  The activity is great for students because it first asks them to reflect of what they know about liquefaction and make predictions for two different conditions, then lets them test their predictions.  It also allows them to "destroy" a "building", which they seem to love.

Context:  This activity is done after students have completed or are in the process of completing reading and lectures on ground water flow, earthquakes, and geologic hazards.  In class, students receive all the materials necessary to complete the activity, along with worksheets that contain instructions and questions that need to be answered.  Their task is to make predictions, execute the activities, and comment on what the outcomes.

Liquefaction Live!

Equipment and materials:

Shaker table (earthquake maker)

100ml beaker

Tablespoon or small cup (~10-15ml)

1 cubic inch block of metal (or something heavy to simulate a “building”)

Sand

Water

Part I

Instructions: Place 3 small cups of sand into glass beakers and set beaker on shaker table.  Put your “building” on top of the sand.

Thinking back to what you know about liquefaction, what do you expect to happen to the building once your “earthquake” begins?

Instructions: Turn shaker table on low setting and water the quake happen!

Was your prediction accurate?  What happened to the building?

Part II

Instructions:  Dump sand back into sand box and wipe out beaker.  Now fill one small cup of water in your beaker, and then put three small cups of sand in as well.  Put the beaker on the shaker table and set your building on top of the sand. 

**NOTE: Be sure to put the water in first!  You want the top of your sand to be dry, but the rest of the sand to be wet.

What do you expect to happen to the building once your “earthquake” begins now that water has been added to the simulation?

Instructions: Turn shaker table on low setting and water the quake happen!

Was your prediction accurate?  What happened to the building?

Compare what happened to the building on wet and dry sand.

After your wet sand “earthquake” has stopped, you should see something, in addition to the sunken building, that typifies the surfaces of most areas which have undergone liquefaction.  What is it and where did it come from?

To show that you understand how the liquefaction happened, use the space below to draw vertical pictures of the sand in the beaker before, during, and after the “earthquake.”  You can draw large sand particle to illustrate the process.  The important things to capture in each sketch are 1) the relationship of the grains to each other and 2) the relationships of the grains and the fluid in the pores or spaces between them.  

Before
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After
Before the  “earthquake,” what bears the load of the building? (circle one)


Sand grains resting on each other
       The water that is mixed with the sand

During the “earthquake,” what bears the load of the building?  (circle one)


Sand grains resting on each other
       The water that is mixed with the sand

Part III

Instructions:  Pour off any surface water in the beaker, and then stir the wet sand to remix the water and repeat the experiment with the wet sand.

How were your results different from the earlier wet sand “earthquake?”

In an area has undergone liquefaction once, would it be more or less susceptible during a future earthquake?  Why?

How might the infiltrations of groundwater qualify your answer to the previous question?

