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Research in equivalent constitutive relation and
three directions seismic responses of
multi-element composite foundation

FENG Xiao-juan', WU Bing-jun', HU Wei*, ZHANG Pin', KOU Bao-ming*

(1. Xi'an University of Architecture & Technology, Xi'an 710055, China;
2. University of Hainan, Hainan 570228, Chian; 3 College of Xi'an Vocational and Technical,Xi’an 710077, China)

Abstract; The equivalent continuous processing is done to multi-element composite foundation by composite material me-
chanics method, the composite foundation is studied as transversely isotropic body, and the constitutive relation of equiva-
lent complex is established at first time. On the ABAQUS platform, the three direction seismic responses of multi-ele-
ment composite foundation are studied by finite-infinite element coupling method. The results show that: (1) the model of
equivalent complex can reflect the working mechanics of the multi-element composite foundation; (2) The accelerations
fourier spectrum at earth surface of natural foundation, multi-element composite foundation and ground are multi-peak
types,and all of them have filter action to input earthquake wave, and the actions of multi-element composite foundation
and ground are stronger than that of the natural foundation, and the(3) cushion and raft can limit the acceleration respon-
ses at earth surface, but the effect does not increase with the depth of cushion and raft. The economical efficiency should
be considered too. The results can provide reference for the seismic design of engineering.

Key words: multi-element composite foundation ; transversely isotropic body ; constitutive relation ; 3-d seismic response ;

finite element
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