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Fig.1 The dynamic stiffness of unbounded domain
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Fig. 2 In-plane motion of circular cavity embedded

in full-plane
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Fig. 3 Dynamic stiffness coefficient of in-plane motion
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Fig. 4 Calculation model of gravity dam-infinite

foundation system
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Fig.5 Acceleration time-history of Koyna earthquake wave
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Fig. 6 Calculation results of non-mass foundation and infinite dynamic stiffness
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Computational model for structure-foundation interaction in frequency domain

LIU Jun-yu?, LIN Gao"', HU Zhi-giang', LI Jian-bo', ZHANG Yong'

( 1.Faculty of Infrastructure Engineering, Dalian University of Technology. Dalian 116024, China;
2.School of Architecture & Civil Engineering, Shenyang University of Technology, Shenyang 110870, China )

Abstract: Based on the scaled boundary finite element method (SBFEM), a transmitting boundary
for the structure-unbounded foundation interaction analysis in frequency domain is established. The
Sommerfeld radiation condition at infinity is satisfied exactly. It has the advantages that the high-
order terms are evaluated recursively for unbounded domain stiffness matrix to match with the
requirements of accuracy, so it can be conveniently applied to solving practical engineering problems.
Features of several approximate models developed in the literatures are investigated. The dynamic
response of gravity dam with unbounded foundation is calculated as an example. the lingering effect of
the unbounded foundation on the earthquake response of the dam is analyzed. The experimental
results show that the dynamic stress modeled by non-mass foundation overestimates the earthquake
response of the dam by 15% and the maximum stress considering the effect of the lingering effect is

more than that of no lingering effect by 25%.

Key words: structure-foundation interaction; SBFEM; transmitting boundary; gravity dam;

unbounded domain



