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Pacific Northwest Seismic Nefwork




Pacific Northwest Seismicity

Puget Sound Area Earthquake Sources
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Approximate 50 year probabilities:

» Cascadia M9: 10-14%
Additional Hazard from M8+ partial rupture

» Seattle Fault M > 6.5: 5% (from slip rate, GR
model; 1000 yr return time) ?7?7?

> Deep M > 6.5: 84% (from 1949, 1965, 2001)

» Random shallow M > 6.5 in entire Puget Sound
area: 15% (mostly from rate of M > 4 since 1963.)
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The Big Picture

The western U.S, including
PNW, is deforming over a broad
area.

Crustal blocks along continental
margin are being dragged
northward by the relative motion
of the Pacific plate at about 2
in/yr with respect to N. America.

Underthrusting of Juan de Fuca
plate is oblique, contributing to
northward motion of coastal
regions.
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The Puget Sound
Squeeze Box

Explanation

Glacial
deposits

Earthquakes
\, Crustal Faults
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Gravity measurements
Reveal deep structure
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Northridge, California (M6.7)

lequally, Washlngton (Meé. 8)
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Secondary Impacts

Seattle
Liguefaction

Courtesy of Prof. Steve Kramer, Univ.
of Washington




Nisqually Earthquake

" Liguefaction observed in Seattle Oly
= Liquefaction not observed in Puy:

Soil Liquefaction

Olympia

Steve Kramer, UW, slide




Seattle Liquefaction Array

® Critical Need: How well
does current liguefaction
theory predict actual
behavior of deep
liquefiable deposits?




Seattle Liguefaction Array

WHAT?
®State of the art borehole array

®3 borehole accelerometers, 6 piezometers +
4 surface accelerometers.

®Will measure shaking-caused pore-pressure
changes from small-to-great earthquakes.
WHERE?

®Stanford Center in SODO.

®Widespread liquefaction during 3 previous
earthquakes.



Seattle Liquefaction Array

Collaborators
®USGS
®*PNSN
®NEES

®Local geotechs:
Shannon Wilson

Schedule

®|nstrument
installation July.

®Completion: Aug.
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® Elevated pore pressures at
“Wildlife” array from Sierra el
Mayor Cucapah earthquake in
southern California



Seattle Liquefaction Array

Approximate locatio
- Soils liquefiable atr

/-_ " S . . [. l [I I I \

2 A 2

O £.55) Burlington Northem o / (e
& Santa Fe Nairoad /

100

2 (NN

s

-

1 | =\ 1 | >
365+0C 366+C0 367400 338+00 360+30 370+00 :: :
- N

4] 100 200 0 40 8C »
| f - 1
bErarat—— B = -l ]
Horizontel Scele in Feet Vertical Scale in Feet as 4
Verticel Exaggeration 2.5x = -
- .




Faults in the Puget Sound: Evidence from High-
Resolution Aeromagnetic and Regional Gravity
Anomalies

Rick Blakely, Ray Wells, Brian Sherrod, and Craig Weaver

science for a changing world
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Upper-Plate Earthquakes of Central Washington

Earthquakes
provided by Katie
Keranen

q\Yak/ma fold g

T~

and thru‘ist belt




Seattle Earthquake Hazard (10% probability in 50 yrs)
& Its Most Vulnerable Buildings
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Hazard maps permit
informed prioritization of
mitigation efforts.
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Courtesy Robert Pekelnicky

After September quake St Paul's church After February quake




Locked section of Cascadia subduction zone
starts breaking allows warning of strong
shakmg at Iarge dlstances
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