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Contour maps of PSV (Pseudo Relative Velocity Spectrum) amplitudes during the
Northridge, California, earthquake of 17 January 1994 are presented, based on
strong motion recordings throughout the Los Angeles metropolitan area. These
maps indicate that the PSV amplitudes do not attenuate uniformly with distance,
but may be locally amplified or deamplified by interference of waves reflected from
discontinuities and irregularities in the geological structure (boundaries of sedi-
mentary basins, hills and mountains and vertical offsets of basements along faults).
The contour maps in this paper represent one interpretation of the distribution of
PSV amplitudes based on a limited number of unequally spaced data points, and
thus do not capture all details of the actual ground motion (this would require a
much denser distribution of strong motion stations). Yet, at locations where there
were no strong motion recordings, based on these maps, one can estimate the
ground motion more accurately than based on one or few close by recordings.
These maps can be used by earthquake engineers to ‘construct’ a PSV spectrum at
any site of interest within the area covered. They can also be used for validation of
computer codes for simulation of ground motion in basins using simplified
geologic models of the area covered by the maps in this paper. © 1997 Elsevier
Science Limited. All rights reserved.
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INTRODUCTION

The Northridge, California, earthquake of January 17
1994 (M; = 6:4) occurred on a blind thrust fault beneath
the San Fernando Valley of the densely populated Los
Angeles metropolitan area and caused, so far, the cost-
liest natural disaster in the history of the United States.
The ground motion was recorded by more than 200
strong motion stations.'* The damage to man-made
structures, the water supply system, the transportation
system and infra-structure systems in general,>® as well
as soil failures and land slides,”'® were documented. The
strong motion data and reports on damage will be
studied for many years, leading towards better under-
standing on the complex relationship between ground
motion and damage.''™"*

The density and distribution of strong motion stations
which recorded the Northridge earthquake varied con-
siderably, with inter-station distances ranging from
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hundreds of meters to about 10km. Thus, it is difficult
to estimate (interpolate) the spectral amplitudes of
strong motion from recordings at adjacent stations by
simple, low order spline functions. Attempts to define
contours for peak amplitudes or spectral amplitudes by
fitting a surface through the points using standard soft-
ware would show that the result is very sensitive to the
interpolation scheme. We chose to draw the contours by
hand and rely on our judgement rather than on a
mathematical scheme, considering the regional geology
and other measures of ground shaking (e.g. distribution
of damage) in defining the contours in areas where the
data points were sparse. Using this approach, we pre-
sented contour maps of peak acceleration,' and later of
peak velocity and peak strain near the ground surface.'
In this paper, we present contour maps of response
spectrum amplitudes, for damping ratio { = 0-05 and
oscillator periods T = 0-04, 0-11, 0-34, 0:9, and 2-8s.
The spectral amplitudes are those of Pseudo Relative






