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Numerical Simulation of Bone Remodeling Based on Damage Repair

YUAN Hui, QU Chuanyong
( School of Mechanical Engineering, Tianjin University, Tianjin 300350, China)

Abstract; Objective To study bone remodeling behavior under different damage conditions. Methods A bone
remodeling model under fatigue mechanism was proposed. By establishing a three-dimensional (3D ) finite
element model of the proximal femur and combining with the finite element method, the bone remodeling under
three loading conditions was simulated, and the mechanical properties and density changes of the proximal femur
were analyzed. Results The damage increased with the number of loading cycles increasing. Under different
damage conditions, bone showed different remodeling behaviors. As a kind of repair mechanism, bone
remodeling could make up for the loss of bone mass due to fatigue damage within a certain range. Conclusions
The damage adaptive remodeling model proposed in this study can simulate the bone remodeling behavior under
different damage conditions, and the overload absorption caused by excessive loading cycles. The study on the
behavior of bone remodeling under fatigue damage can provide references for fracture prevention and
postoperative rehabilitation treatment.
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Tab.1 Magnitudes and orientations of the three load cases
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Fig.1 Proximal femur model with loads and boundary conditions
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