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Abstract

An elasto-viscoplastic constitutive model for creep behaviors of soft clays is
developed with the theoretical framework of bounding surface plasticity based
on the idea of quasi-preconsolidation and critical state concepts. Several
important developments on soil creep modeling are proposed together within
the model as follows: (1) the concept of delayed volumetric strain from the
Taylor secondary compression law; (2) the idea of viscous flow or over-stress
loading function; and (3) the theory of time-dependent bounding surface
plasticity. The delayed strain was divided into volumetric creep strain and
deviatotic creep strain. The volumetric creep strain rate was directly computed
from the Taylor secondary compression law; and deviatotic creep strain rate

was derived from volumetric creep strain ratio under the concept of over-stress
function. In addition, a variable considering implicitly creeping time is adopted

in the model, which is determined through the method introduced by Borja.
With the introduction of the bounding surface plasticity, the model was capable

of simulating the creep behaviors of both normally consolidated clays and over-
consolidated clays. The parameters of this model were fewer than other those
of creep models, only one parameter—the coefficient of secondary compression

was added. The constitutive model proposed is verified by several test results.
The good predictions show the rationality and validity of the proposed model.
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