FORCESDURING GIANT SWING TECHNIQUESON THE HORIZONTAL BAR
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INTRODUCTION respectively. The peak forces are found to occartshafter
Giant swings as a basic element in men’s artigtinanstics  the maximum total moment of inertia [4]. The ent&Ss
on the high bar are used either as linking elementto lasted 1.7 s while the full GSD was completed aftdrs.
generate the rotation that the gymnast needs forpeithe

release-regrasp and dismount skills [1,2]. 0
The aim of this study was to measure the féi(tgacting on 5000 +
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the horizontal bar and on the athlete during gsavihgs.

METHODS 3000
Series of linked giant swings (GS) and giant swibgfore 2500
dismounting (GSD) were performed by an elite athlet fggg:
(Austrian champion 2008). Weight: 65.4 kg; statdrg@0 m. 1000 |
Anthropometric dimensions according to [3] were sugad 500 -
for determination of segmental properties [4]. £ sog: 270

1000 -
A Vicon V612 motion capturing system (with eight M2 1500

near-infrared cameras) operated at 100 Hz was tsed 2000 ~

measure 3D coordinates of markers placed on bath th 220"

athlete and the horizontal bar. The calibrated trooson 3500
volume covered 3 m in x-direction (axis through)b&r5 m 4000 -
in z-direction (height), and 6 m in length (y-ditiea). :ggg*
180
The bar itself (FIG conform apparatus [5]) was uasdhe 0[]

dynamometer: the force-dependent bar displacemers w Figure 2: Forces acting on the bar during backward GS
calibrated by means of weights in y- and z-diretioFor  (dashed line) and GSD (solid line); movement irckleise
the calibration process 45 markers were attachdtietdar  direction,g = 0° is the handstand position.

and another 8 markers registered the movement amdiryg
of the support stands.

Even a basic element like a GS results in very haghs on
the athlete (5.1 g). The accelerating movemeni@iGSD is
associated with peaks of 5.9 g and 6.6 g sepabst&80 ms
with an intermittent force minimum correspondinglt8 g.

CONCLUSIONS

The bar itself can be used as a precise and aecdeaice
for force measurements during high bar performantbs
force measurement technique can also be applied
analogously to other apparatus like the parallelioeven
bars.

The herein introduced technique results in forcea dand
timing patterns which are fingerprints of the penfied
movements. This can be applied to study technigoes
— gymnastics and to compare individual styles and
Figure 1: Force-dependent displacement of the high barpresentations.

for calibration in z-direction. 23 markers were elye

distributed on top of the bar, 22 on the bar’s logide. The REFERENCES
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Figure 2. Evidently, the force characteristicstaf two giant ~ 4.Huber P. et al.|SB Conference 2009, Cape Town, South
swing techniques differ substantially; the dashedce Africa, (submitted).

(standard GS) exhibits a force maximum of 3281.8tNn 5.Fédération Internationale de Gymnastigeks Apparatus
angleg = 152.7°, the solid trace (GSD) shows two maxima Norms, Edition 2006.

with 3781.1 N atg = 110.7° and 4256.6 N g = 200.1°,



