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Table 1 Comparison of computation time between integration over whole area and 1/4 area

influence matrix bpe
whole area 1/4 area
Gy 118.024 s 65.786 s
Gy 42.314 s 29.171 s
Gy, 40.647 s 31.074 s
Gy 26.544 s 18.980 s
Ky 126.458 s 89.628 s
Hy; 65.024 s 46.134 s
Hy, 65.411 s 50.314 s
H;, 206.163 s 146.252 s
Hs, 205.169 s 145.411 s
H, 126.422 s 77.064 s
main program 314.88 s 206.735 s

5 4 1w
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Time-Domain BEM Calculation for Porodynamics

DING Bo-yang, JIANG Jia-qi
( College of Civil Engineering, Zhejiang University of Technology ,
Hangzhou 310014, P.R.China)

Abstract: The boundary element method (BEM) in time domain was employed for the dynam-
ic analysis of saturated porous media subjected to external forces. Based on Biot’ s porodynam-
ic equations, the U-P formulation of Green’s function obtained through decoupling of the fast
and slow dilational waves, the transformation of Stokes’ state as well as Somigliana’ s repre-
sentation, the discretization forms of the boundary integration equations in time domain were
discussed in detail. Specially, with the aid of achievement for a single-phase medium, the sin-
gularity in the integration of the BEM for a porous medium was successfully treated in numeri-
cal implementation. Finally, in several examples, the response results of the displacements and
pore pressures from numerical calculation with dimensionless material parameters were presen-
ted. Since the time-domain BEM calculation is hardly found in porodynamics as yet, the pro-
posed method makes a new way for the research of dynamic response of 2-phase saturated por-

ous media.

Key words: BEM in time domain; saturated porous medium; dynamic response; Green’ s
function; singularity treatment
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