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Rocks near the f aul t have al i gned cracks whi ch generate strong ani sotropy and pores i n the rocks are 
saturated wi th f l ui d whi ch generates wave di spersi on and di ssi pati on.  Al ternati vel y,  composi te materi al s 
wi th layered structure al so generate ani sotropi c ef f ect.  In some engi neering f i el ds such as earthquake 
engi neeri ng and non-destructi ve eval uati on,  the consi derati on of  these ef fects i s necessary f or real i sti c 
wave anal yses.  However,  i n general ,  wave anal yses are i mpl emented by model i ng these sol i ds as i sotropi c 
el asti c sol i ds because the consi derati on of  ani sotropy and f l uid ef f ects on wave propagati on compl i cates 
the numeri cal  procedures.   
 
Boundary el ement method (BEM)  i s known as an ef f ecti ve numeri cal  approach f or wave propagati on because 
BEM can treat i nf i ni te or semi - inf i ni te domains wi thout any modi f i cati ons.  In recent years,  the convol uti on 
quadrature ti me-domai n boundary el ement method (CQ-BEM) has been devel oped.  CQ-BEM requi res Laplace-domai n 
fundamental  soluti ons and can i mprove the numeri cal  i nstabi l i ty of  the conventi onal  ti me-domai n BEM.  In 
addi ti on,  thi s fact shows that the CQ-BEM i s able to anal yze wave propagati on wi th di spersi on and 
di ssi pati on properti es i n ti me-domai n di rectl y.   
 
In thi s paper,  the CQ-BEM for wave anal yses in ani sotropi c el asti c sol i ds and f l uid- saturated porous sol ids 
i s devel oped.  The proposed CQ-BEM formul ati on f or wave propagati on in f l uid-saturated porous sol ids i s 
based on the Bi ot' s theory,  f or whi ch a new fundamental  soluti on for general  ani sotropi c f l ui d- saturated 
porous sol i ds has been deri ved i n Lapl ace-domai n and the ef f ects of  ani sotropy and di ssi pati on have been 
taken i nto account.  Moreover,  a new BEM f ormulati on for wave scatteri ng problem by a crack saturated wi th 
i ncompressibl e f luid i n f l ui d-saturated porous sol i ds has been devel oped.   
 
Wave scatteri ng probl ems are sol ved to veri fy our proposed CQ-BEM f ormulati on.  For ani sotropi c elasti c 
sol i ds,  wave scattering probl ems by a crack are sol ved.  For f l uid- saturated porous sol i ds,  the probl ems 
by a cavi ty and by a crack are sol ved.  Numeri cal  resul ts have been compared wi th theoreti cal  f eatures,  
and some i mportant characteri sti cs of  wave scatteri ng have been f i gured out.   
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