Loma Prieta 1989 Earthquake


Group 1: Geologic Map & Intensity
Use the maps provided (geologic map, intensity maps [2], epicenter map):

1. Where was the epicenter located and what was the tectonic motion involved in this earthquake?

2. What is the relationship between the geology (rocks on the ground) and the intensity of the earthquake felt?

3. What is the relationship between the intensity, peak velocity, and peak acceleration. (see below of definition of peak acceleration)
4. Look at the intensity map—why does the intensity not form a bullseye (why does intensity not vary equidistant from the epicenter)?

5. Use the black and white intensity map and draw the geology on top (to scale).  What do you notice about areas of higher intensity versus ground material?
When you step on the accelerator in the car or put on the brakes, the car goes faster or slower. When it is changing from one speed to another, it is accelerating (faster) or decelerating (slower). This change from one speed, or velocity, to another is called acceleration. During an earthquake when the ground is shaking, it also experiences acceleration. The peak acceleration is the largest acceleration recorded by a particular station during an earthquake. (from http://earthquake.usgs.gov/learning/glossary.php?termID=32)
Group 2: Building Design & Structure

Based on Reading from nisee.berkeley.edu/loma_prieta/comerio.html 

1. What are the types of buildings that received the most damage?

2. What portion of buildings with moderate damage was most frequently destroyed?

3. Identify & label on a map of the greater San Francisco area  the general areas of most destruction during this earthquake.

Looking at images of Damage:

4. What were the homes constructed of (Foundation vs. Frame)?

5. What were the buildings made of that were completely destroyed?

6. Which structures would enable easier evacuation during an earthquake?  What were they made of?

7. What was the main cause of collapsed Freeways & Bridges?

Group 3: Ground Material

Based on the Soil Map & accompanying figures:
1. How does ground material affect the intensity of an earthquake?

2. How does ground material vary in the San Francisco Bay Area?
3. How does that correlate with where the bridge collapsed (figure.6)?

4. Make a prediction as to where in the city you would expect the highest areas of building damage due to ground material.  Use tracing paper (provided) to overlay the soil map and color in high to low risk areas.

Group 4: Overall Damage

Based on the reading from Stewart & a general map of San Francisco:
1. Where was the most damage?  Identify and label it on the map of the San Francisco Bay Area.

2. What was the cause of more damaging regions?

3. What is the relationship between the destruction from 1906 eq and the 1989 eq?
4. Describe liquefaction in your own words.

5. How does the seismograph reading (figure 4) reinforce what you described as having more damaging regions?

Based on the reading from Exploratorium:

6. How does the personal account reinforce the technical report from above)?  Explain.

