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Liquefaction Effects on Structures
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Central Business District of Christchurch

CBD STUDY ZONES: 

107 UCB-UC CPTs

13 UCB-UC BHs 

34 CGD CPTs 
8 CGD BHs

FTG-7 
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CBD Shallow SOILS: Cyclic Resistance

Markham (2015)

SP & SP-SM Soils SM & ML Soils

Also, Sandy 

Gravel with: 

50-60% 

gravel, 30-

40% sand, & 

10% Fines

SP          1.7 < Ic < 2.1 

SP-SM   1.7 < Ic < 2.2

SM         2.2 < Ic < 2.4

ML         2.2 < Ic < 2.6

(0 ≤ PI ≤ 5) 
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Performance Based Earthquake Engineering
• Requires Advanced Analyses
• Advanced Analyses Require Calibration Data

FTG-7 Building (Luque & Bray 2015)

PM4SAND



DISPLACEMENT MECHANISMS (Bray & Dashti 2010)

1. Volumetric Deformations

Partial Drainage (εp-DR)

Sedimentation (εp-SED)

Consolidation (εp-CON)

2. Shear-Induced Deformations

Bearing Capacity Failure (εq-BC) 

SSI-Induced Ratcheting (εq-SSI)

3. Ground Loss due to Ejecta


