BRI E T 8E 2002 E B8R CE pp.1078~ 1080 KSPE 02F246

QAT HEBSTE D2 HHBY HEH A

o
ol

SiM7M Ay J|ASeta, EFEL 29

0x

&= oA, of E B (IPS)
Behavior of trabecular bone considered by fluid phase and strain rate

S.K.Min(Mecha. Eng. Dept. KOREA), J.H.Hong, M.S.Moon(Korea Orthopedic & Rehabilitation
Engineering center ), J.H.Lee (IPSI)

ABSTRACT

The pressure variation of interstitial fluid is one of the most important factors in bone physiology. In order to
understand the role of interstitial fluid and the biomechanical interactions between fluid and solid constituents
within bone, poroelastic theory was applied. The purpose of this study is to describe the behavior of calf
vertebral trabecular bone composed of the porous solid trabeculae and the viscous bone marrow by using a
commercial finite element analysis program based on the poroelasticity. In this study, the model was numerically
tested for 5 different strain rates, i. e., 0.001, 0.01, 0.1, 1.0,and 10 per second. The material properties of the calf
vertebral trabecular bone were utilized from the previous experimental study. Two asymptotic poroelastic
response, the drained and undrained deformation, were predicted. From the predicted results for the simulated
five strain rate, it was found that the pore pressure generation has a linearly increasing behavior when the strain
rate is the highest at 10 per second, other wise it showed a nonlinear the strain rate increased. Based on the
results of the present study, it was suggested that the calf vertebral trabecular bone could be modeled as a porous
material and its strain rate dependent material behavior could be predicted.
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4714, G : bulk modulus, @ : Biot coefficient, v :
drained Poisson ratio, v, : undrained Poisson ratio,
K : permeability coefficient, ¢ : fluid content
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Fig. 1 Model of trabecular bone with 1167 nodes and 900
clements
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Fig. 2 Variation of the analyzed pore-pressure at five
different strain rate conditions.
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Fig. 3 Variation of the analyzed total compressive
pressure at five different strain rate conditions
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