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Application of the Boundary Element Method to Three-Dimensional
Dynamic Solution of Fluid-Saturated Porous Media Problems

A.R. Khoee and A.M. Kaynia
Civil Engineering Department,University of Wales Swansea,Singleton Park, Swansea SA28PP, U.K.
Norwegian Geotechnical Institute, P.O. Box 3930, Ulleval Hageby, N-0806 Oslo, Norway

ABSTRACT - In this paper, an advanced implementation of the direct boundary element method applicable
to steady-state dynumic analysis involving three-dimensional fluid-saturated porous media is presented. The
coupled differential equations in terms of solid displacement and pore-fluid pressure are derived Jrom the field
equations by the application of the Fourier transform. The boundary integral formulation is obtained by the
weighted residual method and the associated fundamental solutions, which define the solid displacement field
and the pore pressure due to point forces in the solid and point sources in the medium, are obtained by the

method developed by Kupradze. As a numerical example of the boundary element model, the dynamic

\YVvE Jﬁ.ﬂ—i Vooyled VE JUL (o


https://dorl.net/dor/20.1001.1.2251600.1372.14.1.8.3

[ DOR: 20.1001.1.2251600.1372.14.1.8.3 ]

S S b
sl el @ Pem) e, 7Ll m
gles dale bylins oz 055 Y bos Jdni n NUSIVER TR '
St sbds C.\J 5(x -Y) Gb6lo,h>)Ltj p Lij Cv S Py o) A(or Ajj)
WSy O i JFL R LG q b conglie cbli e b
oY A S ) sl ezl Q (v/k)
e K& Sis 5 E(Or Ej) (Gb,u\e-éud;;:jfdxi.; syt B(or Bj)
dalr o3 sl paey 2S5l A M Sldag a5 T S b yeib Clor Cij)
Ayl bl gz A s aS S 3 s25b) KL da E
RIS YUY L C S TOH ,u* (i izl Hasl <. Sealiys 28l e 5 &b CHH
Bl hle Ko p Sy S 031l Serliss 25 g 06 CMM
gl e ¥ it S Sobus (B S b Cvy
Sl b g Lol 0355 slowls uor uj) Gag stay,s f
lgdals byl Py 035 b gl 5ol Jlay Uor Uj) g—:)f@‘y‘ G(or Gij)
Py o S )Lib 5 dalen o=sSh J
salr oy S Ps e Olis Y bms § vk e K
o5 )8 O(or Off) e Vs 0350 dl 285 pemdsi—s  Kd
S g 5£or 5'32 wmiggleln g gl w(or W) b
C"‘"S BUPP-AHC g - S T (or T jj) Sl C_Lndo.qv.? dsse  Kg
ol Oldwe bl x dule skl oz Jyde Ks
ULt I /) Sl o e by il $, il e 5l L(or Lij)

response of three-dimensional rigid square foundations bonded to the surface of a water-saturated half-space is

numerically obtained. The results presented in this paper display the variations with frequency of the real and

imaginary parts of the compliance functions of rectangular foundations and the effect of soil permeability on

these functions.
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