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Abstract: To describe the viscoelastic characteristics of
saturated soft soils, the fractional Merchant model is
introduced, and the stress-strain relationship in the
through

elastic-viscoelastic

transformed domain is derived integral

transforms. Based on the
correspondence principle, the solution of the fractional
transversely isotropic viscoelastic saturated soft soils is
obtained, which is the kernel function of the boundary
element solution for the soils. Based on the stiffness
matrix of a 2-noded pile element subjected to axial
loading, the finite element solution for the pile is

constructed. The boundary element solution for the soils

ks HIW . 2020-10-31
HETH . FRARBFI4 (50578121;41672275)

S—AEH U 55 (1966—) 21, B, WA AR S, g i, ERERTS T e - R TR

E-mail: zhiyongai@tongji. edu. cn

is coupled with the finite element solution for the pile to
solve the interaction between the soils and piles. Several
examples are designed to verify the presented theory and
to analyze the influence of the fractional order on the pile-

soil interaction.

Key words: saturated soft soils; axially loaded piles;

fractional derivative; transverse isotropy;

viscoelasticity; boundary element-finite element coupling
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Fig. 1 Sketch of viscoelastic constitutive model
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Fig. 2 Sketch of the model of the foundation and
the single pile
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Tab. 1 Parameters of saturated viscoelastic soils
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Fig. 3 Axial force along the pile in viscoelastic soils
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tic soils
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Tab. 2 Parameters of viscoelastic soils
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