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CONCEPT


This experiment introduces the student to the ideas of material science.


OBJECTIVES


Demonstrate the effect of ground vibration on the bearing capacity of saturated sand (illustrates the effects of earthquake forces on structures built on sandy soils).


SCIENCE AND MATH  PROCESS SKILLS


�
Predicting


Observing


Experimenting


Calculating


Investigating


Evaluating


�
MATERIALS 


Small (5 gal) aquarium or container with capability for draining water from the bottom (see Figure 1).


Block of solid wood, approx. 8” long by 4” wide by 8” high, preferably painted to look like a building.


Sand (approximately 4 gallons)


Rubber mallet or other small striking instrument.


Small plastic container for individual group experimentation


Small blocks of wood , approx. 2” long by 1” wide by 2” high of different shapes and weights


building on sandy soil


Sandy or liquefied soil exists in many parts of the world. The presence of sand in the soil changes the way engineers design and build structures. This lab illustrates the properties of sandy or liquefied soil.


PROCEDURES


Fill the aquarium with dry sand. Place “building” block in center of sand as shown in Figure 1.


Demonstrate by pushing down on block that the sand “foundation” is solid enough to hold up the building.


Fill the aquarium with water to the top of the sand (do not let water stand on the sand). Be sure the sand is completely saturated. Be extremely careful to avoid bumping the aquarium while saturating the sand!


Tap the side of the aquarium 4-5 times with the rubber mallet. The building block should slump down into the saturated sand.


Remove the block. Open the drainage valve to drain the aquarium (this will take some time).


�
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�
Complete the following table by predicting what you think will happen to the building in each of the following environmental conditions, and then recording what you observe during the  demonstration.


Environmental Conditions�
Predict what will happen.�
Record your observation.�
�
Dry  sand


�
�
�
�
Dry sand after an earthquake


�
�
�
�
Wet sand


�
�
�
�
Wet sand after an earthquake


�
�
�
�
ASSESSMENT


Determine the shape with the greatest stability on each of the surfaces.





Figure the area of the side of the shape that was on the sand and discuss the relationship between the surface area resting on the sand and the stability of the blocks.





Draw a histogram to compare different weights and shapes.





Determine how fast different amounts of solidarity occur.
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