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Abstract

A fundamental function of court sport shoes has been considered as the protection of human feet

from unexpected injuries. But,

recently its role for improving the playing competency is being

regarded as a more important function. In connection with this situation, intensive efforts are being
world-widely forced on the development of court
competency, by taking kinesiology and biomechanics into consideration. However, the success of this
goal depends definitely on the shoes design based upon the reliable evaluation of shoes functional
parts. This paper addresses the application of finite element method to the evaluation of landing
impact force of court sport shoes. In order to reflect the coupling effect between leg and shoes
accurately and effectively, we construct a fully coupled shoes-leg FEM model which does not rely on
the independent experimental data any more. Through the numerical experiments, we assess the
reliability of the coupled FEM model by comparing with the experimental results and investigate the

landing impact characteristics of court sport shoes.
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in contact

Fig. 1 Two bodies
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Table 1 Material properties of shoes and leg

Parts Properties Value
C10 -0.00149
co1 0.11732
Outsole c1u1 -0.00182
C20 0.01720
C30 -0.02000
. E (kgf/mm?) 9.4x10”
Midsole y 035
E (kgf/mm?) 7.5%x10°
Insole oy 035
Midfoot- E (kgf/mm?) 4.9
reinforcement 14 0.35
E (kgf/mm?) 1.2
Upper v 035
E (kgf/mm?) 10
Bone y 034
. E (kgf/mm?) 1.15x10°
Tissue y 0.49
o8 55 vl F T (tissue)2} W (bone) =AW
3} SF3ITt. Table 1oll= % A4 o] zb 3
B B4 X (material properties)S UERI AT

Z(rearfoot)o] A|Wel| = FZ Al (passive phase)
9} F=(midfoot)Z} A =(forefoot)e] AH=Z T
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Fig. 3 Loading and boundary conditions
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Fig. 6 Contact pressure distribution of insole

during landing impact

Table 2 Comparison of Experiment and FEM
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