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Abstract

This paper is concemed with the numerical investigation of the landing impact characteristics of sport

shoes to the landing mode. In most court sport activities,

jumping and landing are fundamental

motions, and the landing motion is largely composed of forefoot and rearfoot landing modes. Since the
landing impact may, but frequently, lead to unexpected injuries of players, the investigation of its
characteristics and the sport shoes design for reducing it are of a great importance. To investigate the
landing impact characteristics to the landing mode, we construct a shoes-leg coupled model and carry
out the numerical simulation by an explicit finite element method.
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(a) Sport shoes (b) Coupled model
Fig. 2 3-D Coupled shoes-legt finite element model

Table 1 Material properties of shoes-leg model

Parts Properties Value
C10 -0.00149
Co1 0.11732
QOutsole C20 -0.00182
Ci11 0.01720
Cco02 -0.02000
G(MPa) 0.921
Midsole
v 0.35
G(MPa) 0.735
Insole
v 0.35
E(MPa) 48.39
Heelcap
v 0.35_
E(MPa) 11.76
Upper
v 0.35
E(MPa) 10,000
Bone
0 0.34
E(MPa) 1.15
Soft tissue
v 049
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Fig. 3 Initial and boundary conditions
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(b) Full contact phase(40 ms) (b) Full contact phase(35 ms)
Fig. 4 Effective strain distributions at the Fig. 6 Effective strain distributions at the
forefoot landing rearfoot landing

(a) Forefoot contact phase(10 ms)

(b) Full contact phase(40 ms) (b) Full contact phase(35 ms)
Fig. 5 Effective stress contours of outsole at the Fig. 7 Effective stress contours of outsole at the

forefoot landing rearfoot landing
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Fig. 8 Impact force-time history to the landing mode

Table 2 Numerical results to the landing mode

Rearfoot
(FEM)

Forefoot

(FEM) Experiment

Peak impact

95
force (BW)

5.6 51

Contact time

25 36 38

(ms)

Loading rate

0.155
(BW/ms)

0.380 0.134
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Fig. 9 Peak acceleration at different body
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