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Numerical Analysis of Impact Response of Cancellous Bone in Human Tibia

L! De-yuan, YAQ Guo-wen, LIU Zhan-fang ., ZHANG Xiang-wei
(College of Architectural Engineering, Chongqing University, Chongaqing 400044, China )

Abstract: Piphasic porous medium model ,based on the rmixture theory in continuum mechanics frame, 15 used ta de-
pict the distribution disciplinarian of solid phase’ s stress field, distortion field and fluid phase’s pore pressure when
the vancellous bone ussue is subjected to impact loading via experimental observations for the cancellous bune strue-
ture. The coupling relationship among the distortion and fluid flow is studied. Together with corresponding iaitial and
buundary conditions, the solid osseous is considered as isotrapic elasac medium, and the marrow in the cavily as 1deal
{luid, the dynamic governing equations are working out. The finite element formulation is attained for the dynamical
response of cancellous bone by using Galerkin weighted residual method. Penalty finite element formulation., which 1s
nhtained via introducing ratie term of pressure p and peralty parameter 8 in the continuity equation and.in turn, the
[Iressure in governing equations is eliminated. As a exapmle, the coupling effect between the solid phase and the flud
phase in cancellous bone is calculated about the plane problem when the tissue is subjected to impact loading. The
cumputatonal results show that the reciprocity between the solid osseous and the matrow in the cavity 1s resulted in
because ol coupling effcts between the solid and the fluid. The concellous bone is provided with certain features similar
to those oceuring in viscoelastic solids and in energy dissipation.

Rey words: cancellous bone; impact response; weithted resicdual method
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