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Abstract : The present study attempted to develop a training model using the rebound jump (R]) for
improving stiffness during bounding (BD), focusing on joint kinetics. 17 male track and field athletes
(sprinters, jumpers, and decathletes) performed the BD and R]. Video images of their jumping motions
in the sagittal plane (300 Hz) and their ground reaction force data (1,000 Hz) were recorded. Stiffness
was calculated using the spring-mass model, and the joint extension and plantar flexion torques during
the first half of the take-off phase and negative torque power of the 3 lower joints (ankle, knee, hip) were
calculated. The foot angle at the moment of touchdown during BD was also calculated. The results were
as follows:

1. During BD and R]J, stiffness was correlated with the ankle joint torque during the first half of the
take-oft phase and the negative torque power about the ankle joint.

2. The foot angle at the moment of touchdown during BD was correlated with stiffness, contact time,
ankle joint torque during the first half of the take-off phase, and negative torque power of the ankle
joint.

3. Ankle joint torque and negative torque power about the ankle joint during the first half of the take-off
phase in BD were correlated with those during RJ.

These results suggest that stiffness during BD and R] are affected by ankle joint kinetics. On the basis
of these results, previous studies and sports training principles, plyometric training using the RJ may be
useful for improving the stiffness in BD via ankle joint kinetics.

Key words : plyometric trainings; jump; joint torque; ankle joint; foot strike pattern
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Fig. 1 The trial (HS]) and experimental settings in this study.
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Table 1 Parameters in bounding and rebound jump.

Bounding Rebound jump
Jump distance or
height (m) 3.214+0.20 0.520+0.048
Contact time (s) 0.176 £0.019 0.148+0.017
RJ-index — 3.544 +0.504
Horizontal velocity 5.44+0.50

(m/s)

Stiffness (N/m/kg) 409.80+111.52 631.13+145.98
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Fig. 2 Relationships between stiffness and mean joint torque in bounding and rebound jump.
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Fig. 3 Relationships between stiffness and mean joint torque power in bounding and rebound jump.
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Stiff.A : Stiffness; 623.44 N/m/kg; Jump distance; 3.49 m, Contact time; 0.153 s
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Fig. 4 Exemplar stick figure and ground reaction force vector from touch down to the shortest point
about length of spring-mass model in bounding.
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