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Abstract

Caisson and multi-block quay-walls have suffered disproportionately large damage during strong and
moderate seismic shaking. Motivated by the failures of such caisson type walls in the Kobe 1995 earthquake,
and the severe damage of a single-block and of multi-block walls in the Lefkada 2003 and Cephalonia 2014
earthquakes, the lecture will outline the key features of their seismic response. Finite-element and finite-
difference analyses are utilised and several constitutive soil laws (including a modified plasticity Pastor-
Zienkiewicz law) model the cyclic behavior of the sandy gravel and rockfill. Effective-stress dynamic analyses
are performed using recorded relevant accelerograms as excitation. The evolution during shaking of lateral
displacements, excess pore-water pressures, and plastic strains is presented. A number of simultaneously
occurring phenomena are elucidated: (i) the development of oscillatory inertial forces on the wall, in-phase
or out-of-phase with the backfill-soil and pore-water pressures; (ii) the simple-shear seismic deformation of
the soil and the ensuing initial development of positive excess pore-water pressures in the backfill and the
foundation soil; (iii) the extensional (due to seaward movement) deformation developing in the “active
wedge”, with the ensuing generation of negative excess pore water pressures; and (iv) the continuous
dissipation and redistribution of water pressures. Extensive comparisons are made between numerical
analyses and performance observed in the aftermath of the aforementioned earthquakes. Caisson and
multi-block walls are shown to have similar behaviour, despite the occurrence of some block-to-block sliding
in the latter category. The sensitivity of all such gravity walls to earthquake shaking will be demonstrated.
The occurrence of liquefaction in the free field is shown to have a rather negligible effect.
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