Problem Set #1

Introduction to PSHA and Probability 

1.  Describe the difference between a deterministic seismic hazard analysis and a probabilistic seismic hazard analysis.

2.  Why don’t we design for the worst case ground motion in most projects?

3.  Assume that the earthquake magnitudes on a fault follow a truncated exponential distribution with a minimum magnitude of 5.0 and a maximum magnitude of 7.0 with a b-value of 1.0.  Note: the parameter, , in the exponential model is given by ln(10) times the b-value.

If an earthquake greater than 5.0 occurs on the fault, what is the probability that the magnitude of the earthquake is between 6.0 and 6.5?  (You can compute this either analytically or numerically)

4.  Consider a fault that is 70 km long and 12 km wide (down-dip).  Assume that the model for the mean characteristic magnitude on this fault is given by


M = log(A) + 4.0

and that the characteristic magnitude is normally distributed with a standard deviation of 0.2 magnitude units.  

What is the mean value of the characteristic magnitude?  

What is the probability that the magnitude of the characteristic earthquake is between 6.9 and 7.0? (You can compute this numerically or using standard calls in matlab or excel.)

5. Consider the peak acceleration from a magnitude 6.5 earthquake at a distance of 10 km. Assume that the peak acceleration (PGA) follows a lognormal distribution and that the median value is 0.3g and the standard deviation is 0.6 natural log units.

What is the probability that the PGA from this earthquake is greater than 0.5g? (You can compute this numerically or using standard calls in matlab or excel.)

