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Abstract: The state-of-the-practice soil-structure interaction (SSI) of nuclear facilities are analyzed using the frequency-domain
approaches, represented by the SASSI program. SASSI incorporates the strain-dependent characteristics of soils only indirectly,
via the equivalent-linear method, and cannot account for non-horizontal layered soil case. SSI analysis in the time domain may
capture non-linearity of materials in the soils and geometric nonlinearity in the foundation (gapping and sliding), but now it is
not efficient in practice. In this study, a computationally efficient explicit-implicit FEM in parallel manner to analyze the
response of three-dimensional soil-structure system subjected to three-direction seismic waves is proposed. The unbounded soil
is modelled by the lumped-mass explicit finite element method and viscoelastic artificial boundary, the structure is analyzed by
the implicit finite element method, and the response of the rigid foundation is calculated by the explicit time integration scheme.
Different time steps can be chosen for the explicit and implicit integration scheme, which can greatly improve the efficiency.
The synchronous parallel algorithms using MPI are used. The codes for this method are programmed. An example for seismic
response analysis of a nuclear plant on non-horizontal layered site is given to validate the feasibilty and efficiency of the
proposed method.
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Table 1 Parameters of soils

BRI B v, Vp .

MK Mkgm)  jmes) Ames?) L HLEE
1 1800 150 1942 0.497 0.05
2 1950 180 2097 0.497 0.05
3 1900 240 2204 0.494 0.05
4 1950 320 2090 0.488 0.05
5 2450 1800 3817 0.357 0.05
6 2800 1600 3825 0.394 0.05
7 1600 539 1451 0.420 0.05
8 1600 541 1455 0.420 0.05
9 1600 543 1459 0.420 0.05
10 1600 545 1465 0.420 0.05
11 1600 547 1469 0.420 0.05
12 1600 549 1475 0.420 0.05
13 1600 550 1481 0.420 0.05
14 1600 552 1486 0.420 0.05
15 1600 554 1491 0.420 0.05
16 1600 556 1496 0.420 0.05
17 1600 558 1501 0.420 0.05
18 1600 560 1507 0.420 0.05
19 1600 562 1513 0.420 0.05

20 1600 564 1519 0.420 0.05
21 1600 566 1525 0.420 0.05
22 1600 562 1513 0.420 0.05
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