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Shallow P- and S-Wave Velocities at Eleven Aftershock Recording Stations
of the Northridge Earthquake, San Fernando Valley, California

INTRODUCTION

The 17 January 1994 magnitude 6.7 Northridge earthquake (Hauksson and others, 1994) ranks
as one of the most damaging in history with total economic losses near 20 billion dollars (U.S. G=ol.
Survey and Southern Calif. Earthquake Center, 1994). The earthquake caused widespread damage
throughout the San Fernando Valley, but there were also well-defined zones of significantly higher
levels of building damage in the valley. Heavily damaged areas included Sherman Oaks and several
buildings on the California State Northridge campus. Previous studies show that decreasing m=an
shear-wave velocity in the near surface generally correlates with an increase in the average
amplification of earthquake ground motion (Borcherdt, 1970; Borcherdt and Gibbs, 1976; Furmal,
1978). These earlier studies used downhole techniques to determine P- and S-wave seismic-velority
profiles in the upper 30 m of the ground surface. Following the principles of earlier studies, but
changing the approach slightly, we used seismic-refraction methods on the ground surface to
determine the near-surface compressional- and shear-wave velocities in these areas of higher
damage to compare them with areas that were less damaged or had lower earthquake site response.

Eleven high-resolution P- and S-wave refraction profiles were acquired at or near the porteble
seismograph stations established for the U.S.G.S.-Golden Northridge aftershock study (fig. 1; table
1). A generalized surficial geology map from Tinsley and Fumal (1985) is also shown in figure 1.

Table 1- Site locations

Site No.  Site Latitude  Longitude Address
CN) W)
1 AB1 342419 1185244  Onsidewalk, 50 m west of collapsed parking garage, Cal State Northridge
2 ARG 34.1405 118.4318  On soil, near 3826 Benedict Canyon drive, Sherman Oaks
3 CS1 342422 1185293  On grass, east side of business admin. building, Cal State Northridge
4 GAR 342677  118.5202  On paved street, 17745 Tribune, Granada Hills
5 LD1 34,1527 1184328  On paved street, 4490 Matilija Ave, Sherman Oaks
6 MCK 34.1545 1184364  On paved street, 14000 Valleyheart, Sherman Oaks
7 PGl 34.2438  118.5231  On grass, 100 m north of collapsed parking garage, Cal State Northridge
8 POT 34.2481 118.4999  On paved street, 16914 Kinzie St., Northridge
9 SCH 34.1508  118.4343  On paved street, 4410 Stern Ave, Sherman Oaks
10 UK1 34.2567 1185312  On grass, near 10216 Rathburn Ave., Northridge
11 YK1 34,1594  118.4322  On paved street, 4858 Matilija Ave, Sherman Oaks

Four profiles were located in the vicinity of the heavily damaged Sherman Oaks area, to compare
the shallow S-wave velocities at sites of higher amounts of building damage (sites MCK, SCH, and
LD1) south of the Los Angeles River, to one site (YK1) outside of the high-damage area nortt of
the river. One profile (ARG) was acquired in a lower damage zone located about 1 km south of the
high damage area in Sherman Oaks. Three profiles were on the Northridge campus (AB1, CS1,
PG1). Sites AB1 and PG1 were near the severely damaged parking structure where rapid changes in
site response over short spatial distances were observed. Site CS1 was located adjacent to the
business building. Finally, three profiles were acquired in the northern San Fernando Valley to
examine the difference in S-wave velocity between areas where Tertiary (UK1), Pleistocene (PCT),
and Holocene (GAR) deposits are geologically mapped on the ground surface.






























