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Rocks near the fault have aligned cracks which generate strong anisotropy and pores in the rocks are
saturated w th f1u d whi ch generates wave di spersion and dissipation. Aternatively, conposite naterials
w th layered structure also generate amnisotropic effect. In sone engineering fields such as earthquake
engi neeri ng and nonr destructive eval uation, the considerationof these effects is necessary for realistic
vave anal yses. Hbvever, in gereral, vave anal yses are inpl enented by nodel ing these solids as isotropic
elastic solids because the consideration of anisotropy and fluid effects on vave propagation conplicates
the nunerical procedures.

Bundary el enent nethod (BEM is known as an effective munerical approach for vave propagation because
HBMcantreat infinite or sem-infinte donains wthout any nodi fications. Inrecent years, the convol ution
quadrature tine- donai nboundary el enent nethod (3R BEM has been devel oped. (Q BiMrequi res Lapl ace- donain
fundanental solutions and can inprove the mumerical instability of the conventional tine-donain BEM In
addition, this fact shows that the Q@ BEMis able to analyze wave propagation wth dispersion and
di ssipation properties in tine-donain directly.

Inthis paper, the 03 BEMfor wave anal yses in ani sotropic el astic solids and f1ui d- saturated porous solids
is devel oped. The proposed (Q BEMf ormil ation for wave propagation in flud-saturated porous solids is
based on the Hot's theory, for vwhich a newfundanental solution for general anisotropic flu d-saturated
porous solids has been derived in Lapl ace- donai n and the effects of anisotropy and di ssipation have been
takeninto account. Mreover, a newBEMf ornul ation for wave scattering probl emby a crack saturated wth
inconpressible fluid in flud-saturated porous solids has been devel oped.

Wive scattering problens are solved to verify our proposed (0@ BEMformuil ation. For anisotropic elastic
solids, wave scattering problens by a crack are solved. For flud-saturated porous solids, the probl ens
by a cavity and by a crack are solved Nmerical results have been conpared wth theoretical features,
and sone inportant characteristics of wvave scattering have been figured out.

H% ¢ FCERIT FI3C 20005 &3 300584 1HF SRS 220, b L IFZFEL 8007E% 28R L T IE&u,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).




