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On October 17, 1989, the magnitude 7.1
Loma Prieta earthquake struck the Santa Cru3
Mountains in central California. Sixty miles
away, in downtown San Francisco, the occu-
pants of the Transamerica Pyramid were un- than 1 foot from side to side. However, no oneery time a strong earthquake occurs, the new
nerved as the 49-story office building shook was seriously injured, and the Transamerica information gathered enables engineers to re-
for more than a minute. U.S. Geological Sur- Pyramid was not damaged. This famous San fine and improve structural designs and build-
vey (USGS) instruments, installed years ear- Francisco landmark had been designaditte  ing codes. In 1984 the magnitude 6.2 Morgan
lier, showed that the top floor swayed more stand even greater earthquake stresses, and thaHill, California, earthquake shook the West
\\\ - —————— design worked as planned during the earthquakevalley College campus, 20 miles away. Instru-

MAPS SHOWN AT SAME SCALE

Designing and building large structures is ments in the college gymnasium showed that
always a challenge, and that challenge is comits roof was so flexible that in a stronger or
pounded when they are built in earthquake- closer earthquake the building might be se-
prone areas. More than 60 deaths and about $erely damaged, threatening the safety of oc-
6 billion in property damage resulted from the cupants. At that time, these flexible roof de-
Loma Prieta earthquake. As earth scientists signs were permitted by the Uniform Building
learn more about ground motion during earth-Code (a set of standards used in many states).
quakes and structural engineers use this inforMany industrial facilities nationwide were
mation to design stronger buildings, such lossbuilt with such roofs.
of life and property can be reduced. Building codes provide the first line of de-

To design structures that can withstand  fense against future earthquake damage and
earthquakes, engineers must understand the help to ensure public safety. Records of build-
stresses caused by shaking. To this end, sciefrg response to earthquakes, especially those
tists and engineers place instruments in strucfrom structures that failed or were damaged,
tures and nearby on the ground to measure have led to many revisions and improvements
how the structures respond during an earth- in building codes. In 1991, as a direct result of
guake to the motion of the ground beneath. Ewhat was learned about the West Valley Col-

lege gymnasium roof, the Uniform Building Code
The Transamerica Pyramid in San Francisco, built to was revised. It now recommends that suocifs
withstand earthquakes, swayed more than 1 foot but .

be made less flexible and therefore better able

was not damaged in the 1989 Loma Prieta, ]
California, earthquake. to withstand large nearby earthquakes.
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USGS scientists have installed
instruments in a variety of
structures across the United States
to monitor their behavior during
earthquakes. Examples shown
include a dam, a bridge supporting
a large aqueduct, a highway
overpass, and a Veterans hospital.

Earth scientists began recording earthquakstruments sophisticated enough to measure ments in California. The USGS also operates
about 1880, but it was not until the 1940’s thattwisting of a building were obtained during theinstruments in the other seismically active re-

instruments were installed in buildings to mea1979 Imperial Valley, California, earthquake.

gions of the nation.

sure their response to earthquakes. The numberToday there are instruments installed in hos- The majority of deaths and injuries from

of instruments installed in strucures increasedpitals, bridges, dams, aqueducts, and other

earthquakes are caused by the damage or col-

in the 1950’s and 1960's. The first abundant structures throughout the earthquake-prone atapse of buildings and other structures. These

data on the response of structures came fromeas of the United States, including lllinois,

losses can be reduced through documenting

the devastating 1971 San Fernando, Californi&outh Carolina, New York, Tennessee, Idaho, and understanding how structures respond to

earthquake, which yielded several dozen California, Washington, Alaska, and Hawaii.

earthquakes. Gaining such knowledge requires

records. These records were primitive by Both the California Division of Mines and Ge- a long-term commitment because large devas-
today’s standards. The first records from in- ology (CDMG) and the USGS operate instru- tating earthquakes occur at irregular and often

WEST VALLEY COLLE
GYMNASIU

Seismic records (upper right) obtained during the 1984 Morgan Hill, California, earthquake led to an improve-
ment in the Uniform Building Code (a set of standards used in many states). The center of the gym roof shook
sideways three to four times as much as the edges. The Code has since been revised to reduce the flexibility of
such large-span roof systems and thereby improve their seismic resistance.

long intervals. Recording instruments must be
in place and waiting, ready to capture the re-
sponse to the next temblor whenever it occurs.
The new information acquired by these instru-
ments can then be used to better design earth-
guake-resistant structures. In this way, earth
scientists and engineers help reduce loss of life
and property in future earthquakes.
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COOPERATING ORGANIZATIONS
California Department of Transportation
California Division of Mines and Geology
City of Los Angeles
General Services Administration
Metropolitan Water District of Southern California
Oregon Department of Highways
U.S. Army Corps of Engineers
U.S. Department of Energy
U.S. Department of Veterans Affairs
Washington Department of Highways
Washington Department of Natural Resources
Private building owners

For more information contact:
Earthquake Information Hotline (650) 329-4085
U.S. Geological Survey, Mail Stop 977
345 Middlefield Road, Menlo Park, CA 94025
http://quake.wr.usgs.gov



