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JRA 3.2 – Dynamic Soil Structure Interaction: 
Centrifuge Testingg g

Complimentary research is also being carried out Complimentary research is also being carried out 
by IFFSTAR (LCPC), France
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Testing FacilitiesTesting Facilities

• Turner Beam Centrifuge• Turner Beam Centrifuge
▫ 10 metre diameter
▫ 150 g-ton capacity (operated at 50g for these tests)▫ 150 g-ton capacity (operated at 50g for these tests)

• Stored angular momentum (SAM) Actuator
▫ Fixed frequency  fixed magnitude ▫ Fixed frequency, fixed magnitude 
▫ Decreasing frequency, decreasing magnitude
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Example Input TracesExample Input Traces
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Centrifuge Model SetupCentrifuge Model Setup
Model Structure

Window Sided 
M d l C t iModel Container
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High Speed Camera
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Particle Image Velocimetry (PIV)Particle Image Velocimetry (PIV)

• Track patches within an image• Track patches within an image
▫ Displacement vectors for soil movement below 

structurestructure
▫ Structural movements: co-seismic rotations and 

settlementssettlements

SERIES General Assembly, Instanbul, 10 February 2012
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Rocking of the Foundation

• Rocking occurred in all tests

Rocking of the Foundation

• Rocking occurred in all tests

▫ Rotation & lift-off depends on▫ Rotation & lift-off depends on

Soil DensitySoil Density
Structural Stiffness
Height of Centre of Gravityg y
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Rocking: Relative Density EffectsRocking: Relative Density Effects
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Rocking: Structural Stiffness EffectsRocking: Structural Stiffness Effects
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Rocking – Successive EarthquakesRocking – Successive Earthquakes
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Sliding of the FoundationSliding of the Foundation

• No sliding with high C o G structures• No sliding with high C.o.G structures

• Sliding observed with simple  single mass strip• Sliding observed with simple, single mass strip

P t l ti  t l t d• Permanent relative movement accumulated
▫ Due to non-symmetrical nature of input traces 

SERIES General Assembly, Instanbul, 10 February 2012
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Sliding – Time TraceSliding – Time Trace
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Sliding – Settlement TraceSliding – Settlement Trace
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Sliding – Literature ComparisonSliding – Literature Comparison
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Soil DeformationsSoil Deformations
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SummarySummary

• Still more analysis required  however:• Still more analysis required, however:

▫ Understanding of rocking and sliding behaviour▫ Understanding of rocking and sliding behaviour

▫ Comparison to literature▫ Comparison to literature

▫ Validated model can be proposed▫ Validated model can be proposed

SERIES General Assembly, Instanbul, 10 February 2012
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Thank you

Charles Heron: cmh78@cam.ac.uk
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