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The development of double hardening elasto-plastic constitutive model and the
systematization of geomaterial mechanics based on the model

Nakano, Masaki
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Constitutive models for describing the mechanical behavior of soils have
been separated into the models for clayey soils and ones for sandy soils. In this study, to
integrate a different kind of constitutive models, a new framework in elasto-plastic theory for
soils called “ combined elasto-plastic constitutive model” is proposed. This framework allows the
SYS Cam-clay model, which can describe the mechanical behavior of naturally deposited clayey soils,
and the non-associated Drucker-Prager model, which has mainly simulated the undrained shear behavior

of sandy soils, to simultaneously work within a single model.
We also implemented the developed constitutive model into a soil-water coupled finite deformation
code with the inertial term. This code enabled us to simulate ground disasters such as liquefaction
and evaluate the effects of several countermeasures against the disasters.
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