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• What is it?
• Effects
• Significance
• What can we do about it?
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Liquefaction is the transformation of sandy 
soil into a liquefied state. It is caused by 
pressure increases in the pore water.
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During the earthquake



1989 Loma Prieta, California, Earthquake
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Lateral Spreading

Destroyed Buildings
1989 Loma Prieta Earthquake

Moss Landing Marine Laboratory

Broken Water & Gas Pipelines
1994 Northridge Earthquake

Balboa Boulevard, Granada Hills



Sinking Buildings
1964 Niigata, Japan

1999 Kocaeli EQ, Adapazari, Turkey



Levee Cracking and Failure

Cracked levee
Monterey Bay region

1989 Loma Prieta Earthquake





Losses (in % of total loss) by Hazard
1989 Loma Prieta Earthquake
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Total Dollar Loss (2005 dollars) = $10 -$16B
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Soil Improvement



Liquefaction zone

Landslide zone

Bay Bridge

Oakland
Airport

One mile

Special Studies Zone
Regulatory Maps Prepared Under

1990 CA Seismic Hazards Mapping Act

Oakland



Comparison of California hazard 
zone and liquefaction maps
for M7.1 EQ
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Liquefaction Summary

• Typical damage
– Buried pipelines
– Bridges
– River levees
– Port facilities

• Losses are <10% of total loss
• Areas can be mapped
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Liquefaction 
Susceptibility

Geologic Units

Youd, T.L., and Perkins, D.M., 
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