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Abstract

We present a one-dimensional consolidation equation that accounts for viscoelastic deformation of a clay

skeleton. A Maxwell body that undergoes both elastic compression and viscous compression in series is

incorporated with a consolidation equation used to represent secondary consolidation widely observed in

laboratory tests. By introducing strain-dependent viscosity as an exponential function, it becomes possible to

express the progress of viscous compression proportionally to log elapsed time, and the coefficient of viscosity

change can be determined from the coefficient of the secondary compression, as obtained from a standard

consolidation test. Through application of the proposed viscoelastic consolidation equation to laboratory test data,

it is found that instantaneous (elastic) compression is very small in magnitude and is limited to the early stage of

consolidation; in contrast, a large proportion of the consolidation process is due to viscous compression. Isotachs

are realized to the extent that the constitutive equation for the stress—strain relationship of the soil skeleton is

purely inherent.
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Fig. 1 Time-settlement curve.
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Fig. 2 Influence of clay thickness on the settlement curve
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Fig. 3 Maxwell model for a clay skeleton deformation.
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Fig. 4 Change in the strain of clay skeleton with time.
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consolidation test”.
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Fig. 6 Comparison of time-rate of consolidation by viscoelastic
consolidation theory with laboratory test data.
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Tablel Consolidation constants obtained from elastic and viscoelastic constitutive equations.
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Fig. 8 Effect of elastic and viscous compression on
time-settlement curve.
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