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Finite Element Analysis for the Landing Impact Evaluation
of Court Sport Shoes

Seong-Ho Kim, Sung-Heon Ryu, Joo-Hyung Choi, Jin-Rae Cho
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Court sport shoes
progress world widely,

biomechanics until now. Thus,
definitely required.

consideration.

is consisted of several
reinforcements. Currently, intensive research for court sport shoes considering functional parts is in
but the shoes design relies only on the view
more scientific and
In this paper, we evaluate the landing impact of court sport shoes by using finite
element method. We construct a shoes-leg coupled FEM model which can simulate effectively impact
in running mode. From the numerical analysis results, the designer can establish the advanced design
concepts and build up the detailed design standard for the specific court sport shoes under
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Abstract

functional parts such as soles,

reliable evaluation of shoes characteristics
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Fig. 1 Geometric model (by Pro/E)
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Fig. 2 Numerical analysis model (by ANSYS)

Table 1 Material properties of shoe & leg

Parts Coefficient Value
C1 -0.00149
C2 0.11732
Outsole C3 -0.00182
C4 0.01720
C5 -0.02000
. E (kgf/mm°) 9.4e2
Midsole , 035
E (kgf/mm°) 7.5e-2
Insole , 035
Midfoot- E (kgf/mm?) 4.9
reinforcement v 0.35
E (kgf/mm") 1.2
Upper v 0.35
E (kgf/mm°) 10
Bone Y, 034
. E (kgf/mm°) 1.15e-3
Tissue Y, 049
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Acceleration
of Gravity =
9800mm/s?

HGA] AT A=
2 7Hdsith Ao
oA AFrto] ALEH= TFATHE 18T
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Fig. 4 Equivalent strain distribution during
landing impact mode
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Fig. 5 2D-Contact pressure distribution of insole

Contact pressure{kgffmm’)

Fig. 6 3D-Contact pressure distribution
of insole

Table 2 Comparison of Experiment and FEM

pressure(kgf/mm?)
Experiment 0.0163
FEM 0.0169
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Fig. 7 Ground reaction force during landing
impact, showing a pronounced heelstrike transient
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Fig. 8 Shock absorption of outsole and insole
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A 2R A & =74 (impulse measurement)
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=mv; —mv, = 0— (61kg < 2.424m/sec)
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F (Impact force)

dt
_ 149917kg » m/Sec g0 aan 500 soket
0.03sec

(6)

o714, | (impulse)= FZAFo 2 Aox &
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