CE22772007 Solution to Problem 8

Problem 8

a) The latitnde and longitude of Shattuck and Addison are 37.87 and -122 76 respectively.

From USG5 site we get the following values for the 10% 1 2% in 30 years earthquake.

10% in 50 years 2% in 30 vears
PGA(g) 0.74 1.21
574z (g) 1.72 2.99
5A: (g) 0.66 1.15

The above values correspond to soil class “B” and to 3% damping.

b) Now we need to modify the above values to take into account that our building 15 not

on soil “B” but on soil “D™ (suff scil). The statement of the problem only requires you to
compute the values for the 2% 1n 50 years event. 5o, we use tables 3.3-1 and 3.3-2 from

FEMA 450 and we get the following results.

F.=10andF.=15

2% in 30 years
SA0z (g) 2.99
5A: (g) 1.725

c) We muliply the 2% in 30 years event by 2/3 to get the design earthquake. We get

Design Earthquake (MCE)
SAa: (B) 1.99
S5A: (g) 1.15

d) We use figure 3.3.17 to find T;. T; 1s the period at which we pass from constant velocity
spectrum to constant displacement.
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e) We plot the 5A specira for the 2% in 50 years and for the MCE event.
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From the above spectra we can identify the PGA values as 0.43A,,.

MCE 2% in 50 years
PGA (g) 0.8 1.2

The value for the 2% in 30 years 15 exactly equal with the US(5 value for the same
event. It seems that the USGS approximation for PGA 1s almost the same with the

approximation we did constructing the spectrum (1.e. PGA = 0.45A,,). Moreover for this
value of 5A, F. = 1.

The PGA value for the MCE and for the 10% in 30 years are close but not identical. This
15 due to the fact that MCE 1s just 2/3 of the 2% in 50 years event and not the 10% in 50

years event. (We are companng different events...)

f) 1) The 5A spectrum 15 already plot at the previous question
1)
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