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Abstract : This paper presents a nonlinear soil-structure interaction analysis approach, which can consider precisely
characteristics of structures, complicated soil profiles and nonlinear characteristics of soil. Although many methods have
been developed to deal with the soil-structure interaction effects in past years, most of them are pearly unpractical
since it is difficult to model complicated characteristics of structure and soil precisely. The presented approach over-
comes the difficulties by adopting an unaligned mesh generation approach and multi-linear model. The applicability
of the proposed approach is validated and the effects of complicated characteristics of structure and soil on soil-
structure interaction are investigated through the numerical example by the proposed nonlinear soil-structure interac-
tion analysis approach.

Key Words : nonlinear soil-structure interaction, unaligned mesh generation approach, multi-linear model, complicated
soil profiles, nonlinear characteristics of soil
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(a) Separation of a discontinuous function (b} Integration of a step function
Fig. 1. Integration of a discontinuous function,
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Fig. 3. Soil-structure interaction analysis model.
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Table 1, Properties of structure model

Floor ‘ Level (m) Stiffness (kN/m) Mass (kg)
7 225 - 2100000
& 19 7820000 2100000
5 155 8540000 2300000
4 12 9020000 2300000
3 85 9890000 2300000
2 45 10200000 23060000
1 0 7280000 2780000
B1 -35 oo 3560000
BHRoRdSISIX, M26W Mi1ZE, 20114

y-coordinate [

Fig. 4, Soil profile,

x~coordinate
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Table 2. Properties of soil model

Laver Density |Shear Modulus| Poisson's | damping ratio
Ay (kg/m") (o) ratio (%)
(0_13“;‘; | 1800 | 113000000 | 035 0.10
(1331;4_12‘16‘“667 my| 1900 | 475000000 | 030 0.04
26 6%%"5‘0 my| 2000 | 1070000000 | 0.25 0.02
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Fig, 5. Nonlinear properties of soil,
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Fig. 6. Input ground motion at the bed rock,
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