‘Quake hit hardest in S.F., Oakland, report says

By Glennda Chui
Mercury News Science Writer

Scientists at the United States Geo-
logical Survey have confirmed that the
worst shaking in the Oct. 17 earthquake
took placg not at the epicenter, but
more than 60 miles away in Oakland
and San Francisco.

The preliminary report on the
quake’s intensity also confirms what
scientists have been saying for weeks:
that as bad as the damage was near the
epicenter in the Santa Cruz Mountains,
it was not nearly as bad as what is
expected in the so-called Big One.

Near the epicenter, things shook with
an intensity of 8 on the Mercalli scale,
which estimates the strength of ground
shaking in particular locations on the
basis of the actual damage it produced.
Intensity 8 means the shaking was
strong enough to cause considerable
damage in “ordinary, substantial build-
ings.”

But at three
distant spots
— the Marina
District and
the Embarca-
dero Freeway
in San Fran-

0 and the
7press Street
Viaduct in
Oakland —
the :shakiftg ==~
reached intensity 9. That’s strong
enough to damage structures that were
designed to resist earthquakes.

It’s also the intensity expected over
much of the East Bay and South Bay in
an earthquake scientists consider likely
to be the next Big One — a 7.5-magni-
tude quake as measured on the Richter
scale — along the Hayward Fault. Un-
like the Mercalli scale, the Richter
scale measures the magnitude of the

See INTENSITY, Back Page
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£ At least I had legs. I thought . .. at least
somebody will have something to work with.¥

A new chapter in life

Challenges at home
await Cypress survivor

By Pamela Kramer
Mercury News Staff Writer
As the Bay Area rebuilds the
homes, highways and businesses
shaken by last month’s earthquake,
Cathi Scarpa is rebuilding her body.
The 36-year-old Alameda nurse,
whose legs were crushed in the col-
lapse of the Cypress Street Viaduct,
finished laying the foundation for

that task Saturday when she headed
home after more than five weeks at
a Castro Valley hospital.

“How I've been trying to look at
all this is in chapters,” Scarpa said at
a hospital press conference punctu-
ated by tears. The first chapter was
the earthquake. Then came several
chapters of progress — like learning
to get in and out of her wheelchair.

“Now, today’s a new chapter start-
ing,” she said. “Today I'm going to
find out how do I get to the bath-

See GOING HOME, Page 6A
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Quake shook hardest 60 miles
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quake at the epicenter. The Loma
Prieta quake was 7.1 on that scale.

To compile their report, scien-
tists from the U.S. Geological Sur-
vey and its National Earthquake
Information Center in Golden,
Colo., flew in to survey the damage
in the wake of the Oct. 17 quake.

In general, the farther you are
from the epicenter, the less the
ground should shake, said Paul cC
Thenhaus, a research geologist
who led the team.

But in the real world, the
amount of shaking in a given loca-
tion is heavily influenced by the
type of ground beneath it.

This was dramatically demon-
strated in 1985, when an earth-
quake destroyed buildings in Mexi-
co City, 200 miles from its epicen-
ter. They were standing on a soft,
thick former lake bed that ampli-
fied the shaking. -

“What we saw in San Francisco

- was a scaled-down version of

that,” said Thenhaus. “That’s al-
most a picture-perfect case for
ground amplification.”

The three areas of worst dam-

age all rest on soft mud around the
margins of the bay, he said.

Much of the damage in the Mari-
na has been blamed on the wet,
sandy fill beneath it, which turned
to liquid during the quake and
caused: buildings to settle, tilt and
collapse.

But Thenhaus said that’s not the
whole picture. Some buildings ap-
parently were damaged by severe
shaking alone, which may have
been amplified by a thick layer of
soft mud beneath the fill.

Scientists from USGS in Menlo
Park recently discovered that this
mud was much thicker than previ-

The three areas of
worst damage all
rest on soft mud
around the margins
of the bay,
according to one of

the report’s authors.

ously thought — up to 240 feet
thick, rather than about 20 feet.

Thenhaus said the team’s esti-
mate of the intensity of shaking in

the Marina may change as it con- .

tinues to collect and refine obser-
vations.

The Bay Bridge, which partly
collapsed during the quake, was
conspicuously absent from the re-

port.

That’s because the collapse in-
volved only a 50-foot section, too
small a scale for the map, said
Edgar V. Leyendecker, a structur-
al engineer on the team. If it had
been included, he said, it would
have been considered evidence of
an intensity 9 shaking.

Last week, some members of the
team returned to the Monterey
Bay area to gather more informa-
tion on the damage there.

The Earthquake Information
Center has also sent out 1,300 ques-,
tionnaires to police stations, fire
stations and postmasters through-
out California, as well as parts of
Nevada and southern Oregon, ask-
ing them to record their observa-
tions of the quake.

The forms, about the size of a
greeting card, contain abouts
questions on quake damage: Were

center, report says

windows cracked or broken out?
Were dishes broken? How many?
Were the cracks in the plaster
hairline or larger?

Carl W. Stover, head of the cen-
ter’s U.S. Earthquakes Project,
said he is compiling the responses
by hand and reading newspaper
accounts to get a more complete
picture of the damage patterns.
Based on that information, a new
intensity map should be drawn up
within a few weeks. While it will
be more detailed, it should contain
no major changes, he said.

The final version — the one that
will live as the official account of
what happened during the Loma
Prieta earthquake — won’t come
out for at least two years, Stover
said. That’s how long it will take
for the official data from scientists
and engineers to be incorporated
and published.

These maps are important,
Thenhaus said, because they help
scientists to understand how
ground shaking is related to mag-
nitude in a given earthquake.

Many big earthquakes in the
United States took place before the
1880s, when the first seismometers
were installed to record shaking.
So scientists don’t have any direct
measurements of magnitude; they ¢
have to make educated guesses,
based on accounts of damage that
are translated into intensities on
the Mercalli scale.

Thenhaus said the intensity
maps are also used by the insur-
ance industry to predict earth-
quake losses, and by public offi-
cials for disaster planning. “They
can use these directly to anticipate
how much and how widespread the
damage will be from a particular
earthquake,” he said.
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