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Biomechanical Simulation Model for Risk Assessment of Hip Fracture by Elderlies’ Fall Accidents
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Abstract: To assess risks of hip fracture of elderly female, we have developed computational biomechanical model. The
model is a hybrid model of multibody and finite element model, which consists of multibody model of whole body
segments and finite element model of hip joint and surrounding tissues. By this model finite element analysis for proximal
femur coupled with kinematic analysis of falling elderly can be conducted. In this paper we represent the overview of the
hybrid model and results of fall analyses and hip fracture risk assessment. The developed computational model can be
expected to be applicable to biomechanical evaluations of hip pad.
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Fig. 1 Overveiw of the Developed Multibody-Finite Element
Hybrid Elderly Female Model

Fig. 2 Finite Element Thigh Model
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Fig. 3 An Example of Maximum Shear Stress Distribution in
Femoral Neck (Fall from Double Support by Faint, Gait Speed
95 cm/sec)
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(c) Pelvis Grounding after Knee Grounding
Fig. 4 Fracture Risk Assessment in Various Fall Factor
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