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Dynamic Analysis of Soil-Structure System Considering Characteristics of
Structure and Complicated Soil Profile
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Abstract : In the past, a number of approaches, such as analytical, numerical or experimental methods, have been
developed to deal with the soil-structure interaction effects. However, for many problems with complex geometry and
material discontinuity most of approaches are nearly unpractical since it is difficult to model structures and com-
plicated soil profiles precisely. This paper presents a soil-structure interaction analysis approach, which can consider
precisely characteristics of structures and complicated soil profiles. The presented approach overcomes the difficulties by
adopting an unaligned mesh generation approach. From numerical examples, the applicability of the proposed approach
is validated and dynamic responses of soil-structure systems subjected to earthquake loading are investigated considering
characteristics of structures and complicated soil profiles.

Key Wonds : soil-structure interaction, unaligned mesh generation approach, characteristics of structures, complicated
soil profile
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Table 1, Error bounds of the improved integration method

Table 2. Properties of structure model

No. of Gauss Points [5'0712\7—1.82] ( [5'07]2\["1'82} )3
3x3x3 0.3433 0.0404
5x5x%5 0.1355 0.00250
TxTx7 0.0734 0.00039
9%x9x9 0.0465 0.00010

1x11x11 0.0323 0.00003
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Table 3. Properties of the soil layers

Type|  Layer VSJZZVQ 3{?;‘1?' Poissor's | Darmping
(m/s)
(0-1T3(.)3pzm) 600 | 1900 | 035 | 0.00
I (13.%3227@ 900 | 2000 | 030 | 004
(26.?;-2?)%0@ 1200 | 2100 | 025 | 002
(0-12‘.)3})3111) 400 1800 035 0.10
f (13.%53227@ 800 | 1900 | 030 | 004
(26.?703%0111) 1000 | 2000 | 025 | 002
(0-1T3(.);3m) 350 1800 035 0.10
m (13.%332%27@ 650 | 1900 | 030 | 004
(26.?7()-t/:(())r.r(;0m) 1000 | 2000 | 025 | 002
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