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Voyage dans le temps
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Voyage dans le temps et les projets

Rapport PARN 2006

Fluid-soil-structure interaction in liquefaction around a cyclically moving
eylinder  Projet LIMAS 2004
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Voyages dans les moyens d’études
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Voyage dans des résultats
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Voyage dans les resultats
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Voyage dans les resultats
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Liquefaction of Loose Sand Fills in 1989 Loma
Prieta Earthquake, California : Comparison with
Large Scale and Centrifuge Tests

Ricardo Dobry, RPI, USA

(in collaboration with T. Abdoun, S. Thevanayagam, H. El-Ganainy
and V. Mercado)
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San Francisco Bay Area of California
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Liqguefaction 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 V. field liquefaction chart
— Large scale (1g) liguefaction 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



Field Liguefaction Chart, Large Scale Tests,

Centrifuge Tests
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Case Histories of Loose Fills That

Liquefied iIn Loma Prieta Earthquake
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Centrifuge Liquefaction Tests
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Shear Wave Velocity Profiles from Sl in
Large Scale and Centrifuge Tests that
Did Not Liquefy
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Cyclic Shear Stresses for Tests

That Did and Did Not Liguefy
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SHAKE Site Response Analysis

of Large Scale Test LG-0
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Maximum Shear Stress Ratios at Mid-Depth:
SHAKE vs. System Identification (all tests)
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Cyclic Stress Ratios for Six Tests That

Did Not Liquefy (from SlI)
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Large Scale / Centrifuge Test Results

and Field Liquefaction Chart
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Large Scale / Centrifuge Test Results

and Field Liquefaction Chart
B

@® Loose Clean and Silty Sand Fills M - 7 0
@® O Large Scale & Centrifuge Shaking Tests : w "

o
[e2]
¥

Cyclic Stress or Resistance Ratio, CSR or CRR
ha =

0 100 200 300
Overburden Stress—-Corrected Shear Wave Velocity, \Is A (m/s)



Conclusions

S
* Good integration between centrifuge and large scale

tests when V. is used as main parameter

* Good agreement between centrifuge / large scale testing
and field liguefaction response of loose fills in 1989
Loma Prieta earthquake when using V,

* 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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