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Chile quake 'good for us to look at'
• Engimers say there are lessons for Seattle bllt it will take time to determille ifbllildingcode changes are
needed.

By LYNN PORTER
Journal Staff Writer

Civil, structural and geotechnical engineers,
including some from the Pacific Northwest,
recently went to Chile to study the impact of
February's major earthquake and tsunami.

The quake's epicenter was off the coast of
Chile, in an area with geologic conditions
similar to the west coast of the United States.
The February disaster serves as a good proxy
for what could happen here.

"It's very relevant," said Allison Pyrch, a
geotechnical engineer in Shannon & Wilson's
Portland office. "It's a pretty good earthquake
to look at for us."
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Pyrch was a member of one team the in 2008 in the city of Concepcion. Eighty-seven people
American Society of Civil Engineers sent to were in the bUilding at the time of the earthquake and
Chile in April. The Structural Engineers eight died.

Association of Washington also organized a team that went in March.

The magnitude-8.8 earthquake on Feb. 28 was centered more than 60 miles north of Concepcion
and just over 250 miles southwest of Chile's capital, Santiago. It killed more than 340 people and
generated tsunami warnings as far away as Russia, the ASCE said.

The groups examined the performance of infrastructure and buildings.

The quake is relevant to the Pacific Northwest because the Cascadia subduction zone is off the
coast, from Northern California to B.C. Continental plates are moving under other each other and
at some point the pressure of that is predicted to cause a quake. Cascadia can produce a
magnitude-g quake, significantly bigger and longer than those produced from California's San
Andreas fault.

Many seismologists believe the Pacific Northwest is overdue for another mega-quake, Pyrch said.

"It could be tomorrow, it could be in few hundred years," she said. "We just don't know."
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Dave Baska, a senior consultant with Terracon Consultants who went to Chile with SEAW, said,
"Just the scale of it is something different than what we're used to thinking about when it comes to
earthquakes."

Baska, whose expertise is in engineering seismology and geotechnical earthquake engineering, said
the level of ground shaking in quakes is greater in soft soil than in stiffer soil. This has relevance
for Seattle, which has soft soil near the baseball and football stadiums and along the waterfront.

His team found damage in the City of Enterprise area of Santiago, where there is soft soil. This
occurred even in new mid-rises, which fall under the latest building codes, Baska said.

Another issue in earthquakes is soil liquefaction. Seattle's waterfront, Harbor Island and the old
tide flats in south Seattle have potentially liquefiable soils, which are loose deposits of sand
combined with a high ground water table, Baska said. Soil will liquefy as sand grains are pushed
apart by water, causing the soil to lose its strength.

As a result, buildings may settle into the ground or tilt during an earthquake, he said.

Because ground shaking goes on longer in subduction zone quakes, there's greater potential for
liquefaction, he said. Liquefied soil is also subject to horizontal movements in an earthquake,
Baskasaid.

With a bridge, for instance, the on-land portion will move toward the body of water and take the
foundation with it, he said. Baska said he saw this in three damaged bridges in Concepcion. The
United States recognizes this hazard and designs for it, he said.

John Hooper, director of earthquake engineering at Seattle-based Magnusson Klemencic
Associates, a civil and structural engineering firm, said there are lessons in Chile for Seattle but it
will take time to determine if changes in the building code are needed.

"The life-safety performance of (Chile's) concrete buildings was extraordinary," he said, given the
size of the earthquake. Hooper, who went there with the American Society of Civil Engineers, said
there was lots of damage but the number of lives lost was relatively small.

The Pacific Northwest has been designing structures for this magnitude of a quake since 1994, he
said, and even before then builders were taking such quakes into account in major cities in this
region. However, buildings in Pacific Northwest coastal areas were not designed to resist this level
of shaking before 1994, he said.

Interestingly, in the coastal city ofVina Del Mar in Chile, engineers found the most seriously
damaged buildings were between 15 and 18 stories tall, Hooper said.

"Ifyour building was taller than that or shorter than that you had almost no damage," he said. "We
have our suspicions" about why that happened, he said, but engineers need to study it more.

Another takeaway from the Chile trip is that when a building isn't uniform from top to bottom 
when the internal support steps back from the base - damage can occur, he said.

Hooper said Chile also has challenges with unreinforced masonry buildings and to a larger extent
adobe buildings.

Pioneer Square has a number of unreinforced masonry buildings, some of which have been
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damaged in quakes, he said. However, Hooper said, many buildings in that area have been
seismically upgraded.

A total of 820 imreinforced masonry buildings have been identified throughout Seattle via a
"sidewalk survey" conducted from the outside of the structures, according to the Seattle
Department of Planning and Development. The city hasn't identified which of those buildings have
been seismically improved. Seismic retrofits aren't now required except with major remodels.

Lynn Porler can be reached by email or by phone al (206) 622-8272.
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