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ABSTRACT
The purpose of this study was to investigate the kinetic factors of Stefan holm’s take-off motion and provide the technical data.

Collected data of the subject(height: 181 cm, weight: 71 kg, record: 230 cm) were used for the last two strides and take-off phase. The
results were as follows: The vertical impulse force was 2044.8 N which was 2.49 times and the anterior-posterior impulse force was
-1306.4 N which was 1.88 times of the subject’s weight. The take-off leg angular velocities(w,, w,) were switched drastically from
clockwise to count clockwise direction between two-step touchdown and take-off. The highest jerk of the take-off foot was 368.97 m/s3
during the two step take-off and the take-off foot made an impact to the ground with 1225.07 my/s3 during the one step touchdown.
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Figure 1. Setting of experimental situation
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Figure 2. Events and phases
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Table 1. Average Impulse force at the takeoff

Average Average Average
Event medio-lateral  anterior-posterior vertical
force(N) force(N) force(N)

During Jump 695.8 -1306.4 2044.8
Takeoff (1.00) (1.88) (294

() : normalized value(BW)
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Table 2. Center of mass velocities of touchdown and takeoff at the

at thetwo strides (unit: mys)

Lateral Horizontal Vertical

Events velocity velocity velocity
(v,) (vy) (v,)
3step takeoff(El) 497 572 055
2step touchdown(E2) 4.46 590 091
2step takeoff(E3) 571 417 0.69
Istep touchdown(E4) 5.04 5.26 0.12
Istep takeoff(ES) 3.57 2.50 444
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Figure 3. Lateral, horizontal & vertical velocities of touchdown and
takeoff at the two strides. 3TO: 3step takeoff, 2TD: 2step
touchdown, 2TO: 2step takeoff, 1TD: Istep touchdown,
1TO: 1step takeoff
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Table 3. Center of mass vertical position and angular velocities of
upper and lower extreme segments for center of mass at the takeoff
and touchdown respectively (unit: m, degfs)
Events 3TO 2TD 2TO 1TD 1TO
(ED) (E2) (E3) (E4) (E5)

CM Height 0.88 0.87 0.89 0.90 1.38

Tike w, 9080 20549 16464 -10241 -175.87

off w, -81.33 -68.21 246.59 135.37 -48.95

Le;

¢ w, 835 15225 4931  -19526 35340

w, 41.72 -191.15  165.34 4242 -168.22

Lead w, 16.01 6224  253.99 1.48 -55.12

Leg y
w, 36513 88.80 12.97 193.04 135.35
w, 6534 28864 19145 6898  -168.38

Right

Afrhn w, 5946 -10700 31970  47.03 -52.06
w, 73204 45717 24919 5451 -81.11
w, 068 4570 13732 3461  -166.79

Left

Arm Wy -13.01 -15.53 7798 -12.22 -46.51
w, 50862 42762 64331 20424 66.40

3TO : 3step takeoff(left foot), 2TD : 2step touchdown(right foot),
2TO : 2step takeoff, 1TD : Istep touchdown(left foot),
1TO : Istep takeoff.
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Figare 4. Changes of angular velocities of upper and lower extreme
segments during the takeoff and touchdown of two striding
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