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Effects of Nonlinear Soil Characteristics
on the Dynamic Stiffnesses of a Foundation-Soil System
Excited with the Horizontal Motion
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Abstract

As structure-soil interaction analysis for the seismic analysis of structures requires a
nonlinear analysis of a structure-soil system considering the inelastic characteristics of
soil layers, nonlinear analyses of the foundation-soil system with the horizontal
excitation were performed considering the nonlinear soil conditions for the nonlinear
seismic analysis of structures. Stiff soil profile of SD and soft soil profile of SE
specified in UBC were considered for the soil layers of a foundation, and Ramberg-Osgood
model was assumed for the nonlinear characteristics of soil layers., Studies on the changes
of dynamic stiffnesses and damping ratios of surface and embedded foundations depending on
foundation size, soil layer depth and piles were performed to investigate the effects of
the nonlinear soil layer on the horizontal and rotational dynamic stiffnesses and damping
ratios of the foundation-soil system., According to the study results, nonlinear properties
of a soil layer decreased horizontal and rotational linear stiffnesses and increased
damping ratios largely. Effects of foundation size, soil layer depth and piles were also
significant, suggesting the necessity of nonlinear seismic analyses of structures.
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Fig. 1 Ramberg-Osgood Soil Model
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Fig. 2 FDN. Size Effect on Nonlinear Horz. and Rock. Stiff. of Surface FDN.
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Fig. 3 FDN. Size Effect on Nonlinear Horz. and Rock. Stiff. of Embedded FDN.
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Fig. 5 Soil Thk. Effect on Nonlinear Horz. & Rock. Stiff. of Med. Embedded FDN.
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Fig. 6 Pile Effect on Nonlinear Horz. and Rock. Stiff. of Large Surface FDN.
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Fig. 7 Pile Effect on Nonlinear Horz. and Rock. Stiff. of Large Embedded FDN
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