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San Francisco Bay Area of California 



Liquefaction San Francisco in 1989
(USGS, 1989)



Focus and Objectives of Paper

• Focus: Loose clean and silty sand fills in and around 
San Francisco that liquefied in 1989 Loma Prieta
earthquake

• Tools:
– Andrus and Stokoe Vs field liquefaction chart

– Large scale (1g) liquefaction tests

– Centrifuge liquefaction tests

• Objectives:
– Integrate centrifuge-large scale testing with field case histories

– Validate centrifuge testing as credible tool toward improved 
methods for liquefaction evaluation and mitigation of sandy fills
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Case Histories of Loose Fills That 
Liquefied in Loma Prieta Earthquake
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Centrifuge Liquefaction Tests



Shear Wave Velocity Profiles from SI in 
Large Scale and Centrifuge Tests that 

Did Not Liquefy



Cyclic Shear Stresses for Tests 
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SHAKE Site Response Analysis 
of Large Scale Test LG-0
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Cyclic Stress Ratios for Six Tests That 
Did Not Liquefy (from SI)



Large Scale / Centrifuge Test Results
and Field Liquefaction Chart



Large Scale / Centrifuge Test Results
and Field Liquefaction Chart



Conclusions

• Good integration between centrifuge and large scale 
tests when Vs is used as main parameter 

• Good agreement between centrifuge / large scale testing 
and field liquefaction response of loose fills in 1989 
Loma Prieta earthquake when using Vs 

• No difference found in lab or field liquefaction triggering 
response between clean and silty sands up to about 
30% nonplastic fines content

• Centrifuge and large scale testing have been validated 
and can be used with confidence in future studies to 
evaluate and mitigate liquefaction of loose sandy fills
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