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Agenda

• History of Pacific NW Earthquakes

• Lessons Learned in Previous 
Earthquakes

• Common Earthquake Damage

• How to Prepare for Future 
Earthquakes

Photo: Freeway overpass collapse in 1994 Northridge Earthquake



Earthquake Magnitude – Richter Scale
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Earthquake Intensity – Modified Mercalli Intensity Index



Pacific NW Earthquake Sources



Crustal Earthquakes

Scenario: M7.4 earthquake on West portion of Darrington-Devil’s Mt. Fault
Estimated Economic Loss = $3.4 Billion

Scenario: M7.2 earthquake on the Seattle Fault Zone
Estimated Economic Loss = $30.9 Billion



Deep Earthquakes

Scenario: M7.2 deep earthquake centered below Seatac
Estimated Economic Loss = $13.4 Billion

Scenario: M7.2 deep earthquake centered below the Nisqually delta
Estimated Economic Loss = $8.8 Billion

Liquefaction

Liquefaction



Liquefaction Maps

Source: WA Department of Natural Resources



2001 Nisqually Earthquake

• M6.8 Deep Earthquake

• February 28, 2001

• Duration: 45 sec

• Damage = $1-4 Billion

• 1 death (heart attack)

Photo: Fenix Café, Seattle, WA



Subduction Zone Earthquakes

Scenario: M9.0 earthquake on the Cascadia megathrust
Estimated Economic Loss = $21.0 Billion

• Impact to the entire region

• Very long duration

• Often result in tsunamis



1964 Great Alaska Earthquake & Tsunami

• M9.2 Subduction Zone 
Earthquake

• Duration: 4 min 38 sec

• Damage = $2.8 Billion

• 131 deaths

• Massive landslides and 
27ft high tsunami

Photo: Fourth Avenue in Anchorage, AK



2018 Anchorage Earthquake

• M7.1 Crustal Fault Earthquake

• Damage ~ $100 Million

• 0 deaths

• Structural damage was limited

• Utility service maintained

• Strict building codes, seismic 
retrofits, population awareness Photo: Vine Road near Wasilla, AK



History of Washington State Earthquakes

• 1946 M7.3 Vancouver Island

• 1949 M7.0 Olympia, WA

• 1965 M6.5 Kent/Des Moines

• 2001 M6.8 Nisqually



Learning From the Past

• 1906 M8.3 San Francisco Earthquake

• Much of San Fran destroyed by fire, US govt. recognizes the problem

• 1933 M6.4 Long Beach, CA Earthquake

• 120 schools destroyed  Field Act standards for school design

• 1964 M9.2 Great Alaska Earthquake

• First discovery of subduction zones, led to significant development of 
US seismic design codes

• 1971 M6.5 San Frenando Earthquake (Los Angeles, CA)

• Destroyed several hospitals  OSHPD established

• Code changes for wall anchorage in tilt-up concrete buildings



Learning From the Past

• 1977 National Earthquake Hazard Reduction Program established 
(NEHRP)

• Improve earthquake hazard identification and seismic design 
practices

• 1989 M6.9 Loma Prieta Earthquake (Santa Cruz, CA)

• Understanding of soft-soil amplification effects on seismic forces

• 1994 M6.7 Northridge Earthquake (Los Angeles, CA)

• Significant investment in seismic fault mapping and seismicity

• Code changes for steel moment frame design



History of Seismic Design Codes

• 1961 UBC – (8) pages of seismic provisions (based on 500 yr return period)

• 1976 UBC – (12) pages of seismic provisions, introduced importance factor

• 1988 UBC – (30) pages of seismic provisions, building type specific factors

• 2000 IBC – (74) pages of seismic provisions, site-specific site class & spectral 
response (Sds), based on 2500 yr return period (MCE) 

• 2006 IBC – (120) pages just on seismic loads (ASCE 7 adopted as reference)

• 2018 IBC – (162) pages just on seismic loads (ASCE 7)




