Earth Systems Science

Laboratory 6: Answer sheet

Earthquakes

1. Structural seismic design.

1.1.   Sketch the design of your building.

1.2.   Explain what happened when your structure was hit by an “earthquake” on the shaking table.  What kinds of “seismic waves” was it subjected to?
1.3.   What part of the building design withstood the earthquake best? What part or parts failed and in what order?

1.4.   How did its foundation design help or hinder the design and earthquake resistance of the building?

1.5.   Which building style withstood earthquakes the best in your lab?  Which performed the worst?  Why do you think these results occurred? 

1.6.   Describe/sketch your ideal earthquake-resistant building in terms of real materials, design, height, foundation, etc.  Would your design be practical?

1.7.   What other natural forces (besides earthquakes) does a building need to withstand? How are those factors different from seismic shaking? How might building design be different if those forces were the primary considerations for building safety?

2.1 Assigning intensities to felt reports.

Assign Mercalli intensities to each of the descriptions in your lab handout and record those intensities here.

______ Cortez, CO

______ County road 240 (Florida Rd.) between Durango and Bayfield=

______ Monticello, UT

______ North of Durango, Animas Valley 

______ Hwy 550, Molas Pass just south of Silverton

______ Downtown Durango 

______ Pagosa Springs, CO

______ Farmington, NM

______ Chama, NM.

______ South Fork, CO.

______ Montrose, CO 

______ Ouray, CO

______  Moab, UT

______  Grand Junction, CO

______ Buena Vista, CO

______ Chinle, AZ

______  Gunnison, CO

______  Saguache, CO

______  Alamosa, CO

2.2. Isoseismal map. Plot the appropriate intensity roman numerals next to the towns listed above.  Put zeroes next to towns where no ground shaking was felt.  Then draw concentric circles around each intensity zone, starting from the highest intensities in the center and working towards the outer, lower intensities.  Label each zone clearly with the Roman numeral indicating intensity.  
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[image: image2.wmf]Table 3.1. Distance from seismic reporting stations.
	Station
	Seismic waves recorded
	Time difference
	Distance to epicenter
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	C
	
	
	


Figure 3.1.  Travel times of P-, S-, and L-waves.

Show how you derived your travel time distances on the above graph.
3.2. Plot the location of the epicenter by drawing a circle around each station. The radius of each circle should be equivalent to the distance from that station to the epicenter.  Use the scale of the graph in Figure 3.1 to determine your distances. Show your circles and a star to indicate the location of the epicenter.
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3.3. Approximate time that the earthquake occurred:_____________

(Hint: Use the velocity of P waves found in your appendix)
4.1. What happens when you apply pressure to the core in the dry sand?  Is it any different with the wet sand?
4.2. Make a hypothesis: which rock do you expect to be more stable, the rock in the dry sand, or the rock in the wet sand?
4.3. Now place the dry sand tray on the RoTap and allow it to shake for about 15 seconds.  What happens to the rock on top?
4.4. Try the same experiment with the wet sand tray.  What happens?  
4.5. Why do you think that the dry sand responded differently from the wet?
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