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DIGEST

The fact that earthquakes which occur in the central
United States have larger felt areas as well as larger
areas of damage than earthquakes of comparable magnitude

" in the western United States has been known for some time.
Thege phenomena can be explained by a lesser absorption
of short-period surface-wave energy in the central United
States. The value of the absorption coefficient ()'), as
well as the focél mechanism and depth, determine the in-
tensity versus distance and magnitude formulas which are
required by sbructural engineers and city planners for
the design of earthquake—résistant gtructures in this
region.

Some of this needed information can be obtained by
studying the absorption of surface waves generated Dby
central United States earthquakes. In this dissertation
frequency-domain studies of absorption of Love and Ray-
leigh waves in the period range 1 to 50 seconds were
made for the portion of North America east of the Rocky
Hountains, using the data of five earthquakes in the
central United States. In addition, the data of two
nuclear explosions from the Yevada Test Site were also
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analyzed for paths to the east of the Rocky lMountains.
Three methods were employed to obtaih the ab-

sorption coefficients, All of the methods use ground
amplitude spectra of the surface waves reéorded by long-
period seismographs. The first method (curve~ﬁatching)
is favored because of consistency of results. In this
method, log-log pléts of amplitude versus distance
curves at each period are compared with those of theo-
retical curves (calculated from Anaexp(-)/ﬁk)/w/ginlx ,
)’as parameter). The theoretical curve is superim-
posed over the observational'data, to yield the inter~
cept and )/ values. The second method (station-pair)
uses the spectra at two stations on the same great-
circle path. This method minimizes the azimuthal and
source effects, However, when working with earthquake
data it is difficult to find two stations with exactly
the same azimuth, A small difference in azimuth can be
important if the stations happen to be‘near a nodal line,.
The third method was applied by Tryggvason (1965) to
explosion-generated Rayleigh waves. It is assumed that
the energy is radiated equally in all directions about
the source and that )/ is distance and azimuth indepenm
dent, Tor a given period a plot of log (Amplitﬁde
«/ginll ) versus [§ ghould yield a straight-line relation-

shin of slope )/, which is determined by a least-squares
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procedure

Due to low absorptlon agymmetry of the source and
lateral heterogeneities in the crust, the latter two
methods did not appear to yield very reliable results.
However, the curve-matching method yielded reascnable
results that can explain the large felt areas in the
central United States due to moderate-size earthquakes.
It also Drovided én estimate of the spectrum at [& = 1°
(nearnfleld Sbectrum) that can be employed to estimate
focal depths, seismic moments and to predict the ground
motion at a given distance. For eastern North America
the average value of )/ for Rayleigh waves was found to
be:  0.05 deg-l in the perlod range 1 to 10 seconds,
0.03 deg-! in the range 11 to 20 seconds and 0.02 deg-t
in the period range 21 to 50 seconds. The corresponding
values of 7/ for Love waves are: 0,10 deg“l in the peridd
range 1 to 4 seconds, 0.05 deg‘l in the range 5 to 10 sec~

onds, and 0.03 deg=l in the range 11 to 30 seconds.,




