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Modal analysis of human lumbar spine using finite element method
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ological Science and Medical Engineering, Beihang University, Beijing 100191, China; 2. International Joint Re-
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China, Beijing 100191, China)

Abstract: Objective To study dynamic characteristics of human lumbar spine using three-dimensional finite ele-
ment method. Methods Finite element model of lumbar spine (L1 ~5) was developed and validated based on
CT images, and the modal analysis was also conducted. Results A total of top 30-order modal parameters were
extracted to obtain dynamic characteristics of the lumbar spine under free boundary conditions. Resonance fre-
quencies of the model were concentrately distributed, but the amplitude of each order varied greatly. Amplitude
near LS5 segment was much larger, indicating L5 was easily to be injured. Conclusions This lumbar modal analy-
sis could provide a basis for its further dynamic analysis. Parameters such as natural frequency, modal shape
and vibration amplitude of the lumbar spine would be helpful for both lumbar dynamic analysis and optimal design
of man-machine interface mechanical equipment.
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Fig.1 FE model of lumbar spine L1 ~5 (a) Anterior view,

(b) Lateral view, (c) Posterior view, (d) Disc
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Fig.2 Comparison of FEA and experimental results
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(a) Lumbar vertebral deformation under 400 N axial pressure, (b) Lumbar vertebral deforma-

tion under 86 N anterior shear force, (c¢) Lumbar vertebral deformation under 86 N posterior shear force
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