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The characteristics of the power exerted by each joint during take-off
phase of standing long jump

~compairing with vertical jump~
Kiyoshi Toriumi, Yoshihiro Amano, and Kenji Terasawa

The purpose of this study was to determine the contribution of each joint to the power for
standing long jump performance and elucidate the difference from that for vertical jump. The
subjects were twenty male college students (19.6+0.7yrs, 174.7+7.2cm, 65.5+7.9kg) and per-
formed the jumps with the maximum effort on the force-platform, by which the grand reaction
force of take-off was obtained. The motion was simultaneously videotaped of “Hi-Speed” mode
(200fps), for estimation of the power in each joint by means of link segment model. The results
were as follows.

1) The link segment model was valid, because the grand reaction forces estimated through the
model almost coinsided with those obtained by the force-platform. This supported that the joint
power calculated in this study was valid.

2) The power exerted by whole body during take-off in standing long and vertical jumps were
1516 +294.8(watt) and 1210+ 247.0(watt), respectively, showing that standing long jump required
more power than vertical jump.

3) Most of the power was exerted by lower extremities.

4) The contribution of the hip joint to total power was 52.3% in vertical jump and similarly 59.
6% in standing long jump. In contrast, however, the contribution of the knee joint was 32.3% in
the former and only 4.3% in the latter, suggesting that the knee joint is little included in standing
long jump performance. The ankle joint exerted 17.5% of the total power for vertical jump while
37.2% for standing long jump.

(Res. J. Phys, Educ., Chukyo Univ., 30, 23-33, 1988)
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1 19 1.756 86.2| 0.147 0.236 0.317 0.339 0.465 0.454 0.417 0.118
2 20 1.684 55.8| 0.146 0.232 0.306 0.332 0.480 0.399 0.396 0.159
3 19 1.701 64.0| 0.147 0.251 0.312 0.345 0.455 0.408 0.424 0.120
4 20 1.682  66.4| 0.139 0.252 0.271 0.342 0.502 0.394 0.386 0.130
5 19 1.823 65.6| 0.152 0.278 0.323 0.343 0.493 0.498 0.420 0.134
6 21 1.752 67.8| 0.139 0.235 0.208 0.331 0.497 0.464 0.398 0.123
7 21 1.742 71.0| 0.143 0.212 0.316 0.315 0.463 0.472 0.419 0.125
8 20 1.770  62.4| 0.146 0.234 0.339 0.337 0.530 0.429 0.408 0.130
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11 20 1.961 78.2| 0.155 0.286 0.341 0.355 0.611 0.457 0.470 0.149
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20 20 1.665 63.4| 0.141 0.242 0.292 0.322 0.480 0.411 0.390 0.114
F#g| 19.6 1.747 65.5| 0.146 0.245 0.312 0.331 0.504 0.433 0.410 0.131
SD.| 0.7 0.072 7.9| 0.006 0.017 0.018 0.013 0.037 0.028 0.022 0.012
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