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May 22, 1991

Phyllis Sobel
U.S. Nuclear Regulatory Commission
Mail Stop 7H15
t|7ashington, D.C. 20555

Dear Phyllis:
I have completed the random-effects regression analyses

on the horizontal components of my near-source data base.
As you know, I was unable to simultaneously perform the
regression analyses over several periods as I had done
before, since the statistical software package I am using
cannot support that large a data set. I had suggested to
you in a telephone conversation last week that I use the
FORTRAN routines that Norm Abrahamson developed in order to
perform these analyses without this restriction. However,
you indicated that these routines would have to be verified
with benchmark tests before they could be used.

Since I did not have the time nor the budget to perform
the required benchmark tests, I opted to perform separate
random-effects regression analyses for each spectral
component. The resulting spectra are not as smooth as those
developed previously, but they do reflect the period to
period variability inherent in the data. In keeping with
this philosophy I also allowed the standard errors to vary
from component to component rather than averaging them as I
had before.

The analyses were performed using a parameter to
account for observed differences between soil and soft rock
(important at periods of 1.5 to 4 sec). In addition, I
incorporated magnitude-dependent dispersion in the random-
effects analyses, separating earthquakes into two magnitude
bins: those with magnitudes less than 6.2 and those with
magnitudes of 6.2 and larger. Estimates of peak horizontal
acceleration for a magnitude 7.2 earthquake are as follows:
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The results of the analyses of the pseudorelative velocity
response spectra are displayed on the accompanying figures.
These figures have been plotted at the same scale as those
presented in my previous report.

Some of the more important differences between the
current results and those found previously are as follows:
(1) predicted peak accelerations, and thus pseudovelocity
response, are smaller at close-in distances than those found
previously, (2) predicted pseudovelocity response is smaller
in the period range 0.4 to 2 sec than found previously,
especially for the larger magnitudes, (3) the predicted
spectra reach their maximum at a much smaller sediment depth
than found previously (for example, compare Figure 2 (D = 0)
and Figure 3 (D = 0.2 km), (4) the predicted velocity
spectra at D = 0 have a "saddle" at moderate frequencies and
large magnitudes which becomes less pronounced as sediment
depth increases (probably as a result of the correlation
between magnitude and sediment depth), a'nd (5) the predicted
Hosgri LTSP analysis spectra are smaller at frequencies less
than about 5 to 10 Hz than found previously.

Because of the considerable amount of time it takes to
conduct the random-effects regression ana3."ses--much more
time than I had originally anticipated —I wanted to complete
the analyses of the horizontal acceleration and
pseudorelative velocity components and check them before
starting the analyses on the vertical components. Unless
you find a problem with the results of the analyses on the
horizontal components included with this letter, I will
begin analyses on the vertical components. If all goes
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well, the vertical-component results should be available in
about 2 to 3 weeks.

Sincerely,

Kenneth W. Campbell
Associate

Attachments (7 Figs.)





PEAK ACCELERATION
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Flg. 1—Acceleration Relationships

100



5'/0 DAMPED VELOCITY SPECTRA
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Fig. 2—Pseudorelatlve Velocity Spectra
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Flg. 3—Pseudorelatlve Velocity Spectra
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Fig. 4—Pseudorelatlve Velocity Spectra



HORIZONTAL ACCELERATION SPECTRA
Strike-Slip Fault: M - 7.2, R ~ 4.9
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Fig. 6 —Predicted LTSP Analysis Spectra
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HORIZONTAL ACCELERATION SPECTRA
Reverse-Oblique Fault: M 7.2, R 4.7
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Fig. 6—Predicted LTSP Analysis Spectra
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HORIZONTAL ACCELERATION SPECTRA
Thrust Fault: M 7.2, R 5.1
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Fig. 7—Predicted LTSP Analysis Spectra
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