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Pre- Post-
liquefaction liquefaction

Consider as two
systems:

Pre-liquefaction
Post-liquefaction
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1. Develop an efficient numerical procedure for the simulation of

liquefaction-induced damage in critical structures and infrastructures.

2. Develop an efficient probabilistic framework for liquefaction

vulnerability analysis of critical structures and infrastructures.

3. General framework procedure for, in view of subsoil properties,
the public authorities to give the necessary approaches for users and

owners of critical infrastructures to increase their resilience.



° — \ .
=i A Horizon 2020
ef, | e e Evaluation of
i;..; ,i = == Commission for Research & Innovation
2y ' . '.:
a

IM
Full model approach Macro-mechanism approach Separate hazards approach
 Interactions implicitly dealt with | rhr/llaﬁitjlle;r;c;t(;]ir:j;nclude (F:ast o appllyt. haki
 Performance obtained from a P . s eX'S_ !ng Sl
single model  Uncertainties can be evaluated damage fragility curves
at each step « No interaction between soil

* Not efficient « Difficult to deal with and structure
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Rigid base Input motion

Liquefaction causes a change in the
behaviour in terms of surface ground

motion, system stiffness, and
settlements
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6) Estimate degraded f§°) Estimate
bearing capacity shaking damage

10) Estimate overall

4) Estimate surface performance

shaking

1) Classify liquefaction
potential

8) Estimate differential

: settlement and tilt
3) Estimate pore 7) Estimate soil-

pressure build up foundation stiffness

5) Estimate pore
pressure under building

2) Estimate upward
propagating seismic
WE VTS
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1) Classify liquefaction
potential
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Need to answer:

« What level of differential settlement could be expected in the structure?
« What level of shaking could be expected in the structure?
« What level of soil-foundation stiffness could be expected?

CRR profile for LSN =20 @ PGA = 0.15¢g

Existing methods provide non-unique soil profiles and do not account for the
presence of the building and the time to liquefaction.
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Cyclic resistance ratio: influences timing
of liquefaction

Depth to liquefaction: influences ground
motion characteristics and bearing
capacity/settlement

Height of liquefaction: influences ground
motion characteristics and bearing
capacity/settlement

‘®| .| New classification for |

Simple geometry means the
performance of buildings on
different soil profiles
becomes intuitive.
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CRR2 Strength - Size - Position
Weak Mid. | Strong |Resistant
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May not be appropriate for estimating lateral spreading damage
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3) Estimate pore
pressure build up
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