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5. Conclusions and discussions

The uplift mechanism of underground structures in liq-
uefiable soils under strong earthquake excitations and the 
working mechanism of cutoff walls in alleviating the uplift 
were analyzed using fully coupled finite element method. 
The liquefiable soil was simulated using a generalized plas-
ticity model that had been proved to be able to reproduce 
the salient features of sandy soils including pressure depen-
dency, cyclic liquefaction and cyclic hardening. The lateral 
pressures acting on the cutoff walls during earthquake exci-
tations, the influences of cutoff-wall location, modulus, 
thickness, and permeability were analyzed to examine the 
various design parameters necessary for cutoff wall design. 
The consolidation responses of the soil–structure system 
after earthquake excitation were also investigated. 
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