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ABSTRACT

The purpose of this study was to quantify the biomechanical characteristics of the ground reaction force(GRF) during the
Taekwondo’s Apkubi, one of the basic movement in Taekwondo and the walking. The GRF profiles under the stance foot of Apkubi
movement and walking were directly measured in sample of 20 healthy older persons. In the anterior-posterior and vertical direction,
the GRF of the Apkubi movement reached to the peak braking force at 10% of the normalized stance time percent and the peak
driving force at 90% of stance time, but that of the walking reached to the peak braking force at 20% of stance time and the peak
driving force at 80% of stance time. In vertical force, the GRF of the walking showed two peak values, but that of the Apkubi
movement seemed three peak values. Moreover the first peak vertical force was significantly(t=6.085, p<.001) greater in the
walking(about 1.8 times of body weight) than the Apkubi(about 1.4 times of body weight). The walking velocity was affected
significantly(over p<.05) by the braking impulse, the peak braking force and the first peak vertical force. Futhermore the peak braking
force in the Apkubi showed a significant effect on the Apkubi’s stride length(p<.01). So, we concluded that the braking force after
the right touch down, the stance foot on the ground contributed to move the leg forward.
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Table 1. Correlation between performance factors(walking velocity, Apkubi stride length) and force parameters

(%BW of peak force, %BWsec)
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Figure 1. Ensemble average (all subject) of normalized ground reaction force in Medial-Lateral, Anterior-Posterior and Vertical direction,
during Taekwondo’s Apkubi(a) and walking(b). Thick lines indicate the mean, and dot lines indicate the standard deviation.
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